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ABACOUŲYBS, Swedish, 178 American : cloth, sticky, 488, 511 Astronomical: observers, a request to, 386 ; Battery: gas, 369, 421 
Abbe’s camera lucida, 258, 290 locomotive valve-gear, 297, 439 society, to the president of the Liver granule carbon, 927, 250, 296, 305, 417 
Absorption of 1 ght, 205 organ, 92, 134, 156, 200, 346, 440, 557, pool, 552 — for bedroom, 297 
Abyssinian pump, 394, 417 561, 580, 583 work, 9, 29, 216 Leclanché, 69 
Acceleration of moon’s motion, secular, — bellows, 183, 225, 249 Astronomy : 228, 250, 271 Maiche, 251 
sae — couplers, 185 and telescopes, 241 manganese and chloride of zino, 398 
eptance, legal, 246 — sub. bass, 1 ey ee rl 169, 171, 180, 216 new oxide of copper, 500 
a ent : Blackwell, 14, 63 photos, copyright of, 561 Athletic, 34 residues, 372 
Glasgow, 355 Analysis : air, 219 Atlas, star, 39 Ross, 109 
Grimsby, 389 blowpipe, asy lessons in, 119, 163, 209, | Atmospheric dust and disease germs, 121 solution, 278 
Hull, 483 255, 803, 338, 351, 366, 399, 445, 493, | Atoms, chemical, 14, 17, 86, , 110, 133, testing, 251 
Lockerbie, 469, 555, 602 541, 589 177, 199, 218, 223, 245, 285, 200, 291 Trouve’s new bichromate, 192, 273 
near Cannon-streat, 175 for tannin in dyestuffs, 250 Auriga, suspected variables in, 9 Beam, strength of, 344, 368 ' 
Northampton. 129 of iron and steel, 24, 166, 281, 428 Aurore, 216 Beams, flitch, 536 
Wrabness, 507 of manures, 14, 336 Auroral beam of Nov. 17, 1882, 312 Beans, climbing and dwarf French, 230 
Accidents : railway, 222, 337 of mortar, 226 Australia: stock and exploration in, 109 white metal, 415 
to workmen, 48 of oilcake, 336 Western, 69, 92, 113 - | Bed of river, examining, 468 
aoe or secondary batteries, 6, eimple 5 in quantitative, 14 Authors, works of, 607 Bed of the sea, sinkage of the, 242 
5, 88 water, 90 eae screw brake, Parker-Smith, | Bedroom: battery for, 297 
A object-glass, the, 3, 74, 100, | Analytical chemists, to, 224, 317, 386, 366 ventilation of, $68, 415, 461, 510 
188, 259, 264, 274, 305, 312, 329, 356, Anatomy: 276, 297 Axis of of the earth, inclination of, 171, 181, | Bee-hive: har-frame, combination, 527, 
377, 405, 451, 498, 521, 601 artistic, 550, 561 202, 215 562, 578 
Acid stains, 159, 180 Ancient : cities of central America, 269 Axle of a Midland engine, recent break-{ Olark’s diamond, 604 
— on gold, 343 history of of Somerset, 597 ing of the, 267 Bee-keeping, 129, 188, 203, 204, 224, 225, 
Acids: fatty, 219 ee m 228, 250, 252, 273, 291, 816, 336, 340, 366, 
the kidneys and, 292 An ed œ, iota, 106 885. 442 
Acoustics, new phenomenon in, 832 Anemometer, a simple, 175, 215 BABIES, mechanical nurse for, 548 Beer: 88 
Action: chemical, 557 Angle meter, an, 410 Bacillaria cursori+, 483 cider in, 478 
organ, 112, 134 Angles : simple means of measuring, 391 | Background : photographic, 228 pump, 448 88 
Adapters for microscopes, 333, 365, 385 why certain tool? 187 pictorial, how to make, 452 worta, ea pan on of, 252 
Addenda and corrigenda to Proctor’s tree, an, 162 Bags, oxygen, 419 Beers, stock, 345 
small star atlas, 313 velocity, 550,561, 583 Bain’s electric clock, 180 ‘| Bees, 442, 463 
Adhesive, 114 Anline dyewares, 228 Balance : D prize essay on, | Beetroot molasses, strontia process of ex- 
Adjusting ro, 40 Animal and vegetable oils, 478 555, 577, 605 tracting sugar from, 587 
Adi inistration, 246 Anthracite and semi-anthracite, 183 puzzle, hydrostatic, 15 Bell: electric, 17, 19, 90, 91, 227, 418 
Adulteration of tea, 15 Anti-alcoholic cordial, 465 Balancing, high-speed machines and the | — asa telephone receiver, 244, 260, 316 
1 superfine, 408 Anti-fouling composition for ships, 475 art o 828 — Brailsford's indicator and, 245 
Affidavit, 389 Antimony, adulteration of, 417 Baldness, "remedy for, 334 indicator, 179 
Agenta, real es ate, abroad, 462 2 cer, 811 Balloons, the absence of in Egypt, 406 wire, electric, 159 
cultural chemistry, 441 Aperture: and focal length, 264 Balsam meunting, 89 Bellows: American organ, 183, 225, 249 
z, sundial of, 110, 133, 247 reduced, 81, 124 Bankruptey, 33€ pressure, 227 
Aim of exercise, 78 Aphides, 366, 409 Bar-frame hive, how to make, 340, 527, | Bells: electric, 534 
Air: analysis of, 219 Applications of electricity, on the, 50 552, 578 tuning, 9 
lens, 560 , Appointments, Indian Civil, 437 Barlow lens, 342 Belts: 3 418 
water and earth, testing for impurities, | Apprentice, 227, 246 Barlow’s wheel, 584 galvanic, 19 
574 Apprentice’s wages, 394 Barometer: 550 point about, 138 
Air compressor, 91 Aquarii, S. V. 10, 241 cleaning surface of mercury of, 158, 179 | Benzoline, storing, 296 
Air pressure, tramcar motion by, 485 Aquarium : 182, 203, 224, 317 tube, 40, 67 Bei thelot on explosives, 545, 570, 595 
Air-pump, valve for, 19, 155, 561 marine cement for, 394, 417 Barrel: harmonium, 178 Bessemer steel castings, 257 
Alarm and ae ee boiler, 120 Aquila, suspected variables in, 9 organ, 40, 67, 111, 134, 155, 178, 200, 223, | Bevel wheels, 258 
Albo-carbon, 536 Arc lamp regulator, Rogers’ parent; 381 344 Bibles, old, 39, 67, 90 
Alcohol : as a remedy for burns, 365, 887, | Archimedes, lunar crater, 551 Base line for tidal heights, on the, 413 Bichromate : battery, 17, 51, 153, 158, 175 
411 Arctic: cold, 460, 479, 506, 531, 554, 579, | Base- plates, eng ine beds and, 520 — Trouvé’s solution for, 180, 192 
in oils, to detect, 564 602 Bath, paint for, 419 of potash, prepared, 226 
test for, 561, 588 exploration, the late General Sabine Bathing, 26 Bicyele: 39 
Ale and porter, bottling, 203, 270 and, 433 Batteries: accumulators or secondary, 6, bells and lamps, law as to, 512, 536 
As and Discovery, fair and dark men on, | Aries, suspected variables in, 9 15 cranks, 298 
Army schoolmaster, 203 dichromate, 51 painting, 19, 89 
ae een to, 343, 346 Arsenic, testing for, 201, 219, 226, 265 covers for movable, 465 tires, 204 z 
Alge, preparation ‘of marine, 194 Art: decorative, 241 galvanic, 251, 272, 318 tracks, 127 
4 study, 39, 67 — recent improvements in, 200, 566 Bicycles and tricycles, 54, 150, 197, 267, 
A) 317 Artificial : foot, 16, 64, 88 nitric and chromic acid, 1, 45 290 
fusible, 92 ice, 461 recondary, 192, 279, 327, 375 Bicycling in Holland, 321 
Alloys of zinc, explosive, 597 limb, 183, 177, 199, 247, 272 —and the electrical stor. ge of energy, | Bicyclista: and the road, 370, 416, 440, 
Almanac, perpetual, 149, 219 Artistic: anatomy, 550 260, 285 462 
Altitude and azimuth finding, 454 copyright, 561 — Tribe's improvements in, 447 blistered hands of, 182. 208 
Aluminium: plats reactions, 604 „ how to take, 428 Battery: 463 N . a new form of, 218, 
eolder for, 510 Asbestos, 334 bichromate, 17, 153, 158, 175 
Amalgamating : salt, 296 Ash of coal, 585, 608 —Trouv¢’s solution fer, 180 Bill: or sale, &7 
zine, 419 Ash-heap, quantity in, 609 bottle, 608 the new patent, 78, 590 
Amateur photography, 212, 379, 474 Aspect uf the starry heavens, 47 Bunsen or bichromate, 252, 273. 295 Bine gg screws, substitute for, 821, 841. 
Amateurs, star-mapping for, 603 Assay, silver, 219, 265, 295, 317, 338 construction, 19, 38 
Amber, origin of, 525 Assaying, 33, 89, 66, 90, 184 Daniell, 608 Binocular: glasses, fault in, 80 
Ambrosial soap, 181 Assessment, income-tax, 557 electric, cost of, E83 telescope, 250 
America : ancient cities of central, 269 Astronomical : 578 extraordinary E. M. F. of, 816 Binoculars, 172 
spectre ‘of Brocken i in, 532 notes, 75, 165, 288, 378, 472, 592 tor electric pen, 252 Biny’s zincographic process, 580 


telephone patents in, 542 observation and short sight, 171 tor hght, 275 Bird, migration of by moonlight, 578 
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Biscuit, cocoanut, or cakes, 871 
Bismuth : bronze, 330 
in copper, 14, 83, 178 
Black: japan, 659 ! 
spirit dye, 114 ` 
surfaces, dead, on optical work, 168 
Blackboards, paint for, 481 
Blacking, liquid, 441 


Bridge, Wheatatone, 180 . 
r ne, dissolving, 276, 297 
Brisbane, coming eclipse at, 123 
Sunen. Is'ands, peculiarities of tides in, 
43 


science, the true Promoters of, 498 
Brocken, apectre o in America, 562 


Chasern, 252 


296, 318. 813, 315, 368 
action, 557 


calculations, 158, 179, 344, 487 


Chemical: 14. 133, 177, 200, 269, 276, 298, 


atoms, 14, 17, 36, 88, 110, 135, 177, 199, 218, 
223, 2 269, 291 
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Comet: position of, 68, 9 
remarkable visibility of the great, 81 
Tempel's, 454, 455 477, 508, 551 
metary ephemerid ea, 80 

Comets: and cold, 29 
motion and matter of, 408, 455 


some hypothetical conditi ns Proposed 
4 Bromide dry Plates, 442, 463, 484 : emicals: queer, 276, 296 for the matter and motions of, 862, 
Blackwell accident, 14, 68 Brompton, atate“ facilities for acientifis | ~ select 309 885 l 
Blake’s transmitter, 371 ucation at, 550 soluble, 602 Commission: house agent's, 68, 87, 176, 
Bleacbery, explosion in a, 275, 801 Bronze: bismuth, 330 Chemistry : books on, 298, 367, 891, 415, 201 
Bleaching : » 463, copper, 208, 204, 225 439, 484 in the militia, 276 

ostrich feathers, 583 Bronzes, cleaning, 419 — on agricultural, 441 Commutator, dynamo, 584 

straw hats, 181, 202, 248, 270, 294 Bronzing : bronze powder and, 198 Chemists : to analytical, 224, 317, 896, 866 Companies’ clauses act, 62, 561 

theory of, 251, 272, 295, 389, 890 east iron, 156 to mineralogiats and, 416 Company law, 245 

with peroxide of hydrogen, 516 Brooks-Swift comet, 10, 29 88, 21, 43, 71, 96, 117, 140, 161, 185, Compensation : balance, prise essay on, 
Blindness, colour, 292, 314, 837 Browning iron, 453 208, 231, 254, 278, 800, 825, 348, 874, 655, 577, 605 
Blinds, venetian, green paint and, 418, | Bur wheels, making, 228, 271 j i 


Building: covenant, 605 
Society, deposita with, 246, 346 
mortgages, 176 


Bloom on oil-paintings, 68, 91 


vorting, 533 sleepless, 15 
Blower for o aos, hydraulic, 484 burner, 272 Childs Hill, brake failure at, £5 
owere, hand, 199 , or bichrom ste battery, 252, 273, 295 Chimney : for boilers, 137, 179 
Blowpipe : enalyeis and pyrological miner- Burdess Sterling ” tricycle, 127 shafts, high, 537 
logy, easy lessons m, 119, 163, 209, Burver: Bunsen, 272 China : clay, decomposing, 252, 272, 298 
8415 oe 388, 351, 386, 399, 445, 493,  Hélouis’ carbo-oxy-hydrio, 262 


Burns, alcohol as a remedy for, 365, 387, 


lamp, portable, 430 411, 437 


Blue: lights, red, green and 468 Bushing, self-lubricated, for high-speed Cholera: 530 
marking ink, 453 sa 5 spindles, 855 i i high-sp Pores digested food for, 507 
process of copying usin urchase of, 488 ettenkofer on, 592 ' 
Rad 1 a reports on railway acci- Buttress screw-thread, 296 j 
ents, 


Choosing a lathe, 97, 126 
Christian era, 961 
Boards for oil-paintiog, 319 
Boat: electrical, 584 OABINET-MAK 


: ING, 14, 56, 555 Chuck drill: 114 
engine for, 270 Cable car traction in Philadelphia, 311 making a, 288 
paint, for bottom of, 294 Calcium biphosphate, 336 

Paper, 6 i 


Calculating pi, 550 ' 
Calculations, chemical, 158, 179, 487 
Caledonian engines, 557 

Calico: gold patterns on, 442 


rig for small, 88 
Una, 345, 369, 392, 440 


c ’ 
Chucking-rig, a hand 478 
Boehm or Albert elnrionot. 584 


423, 469, 

ia engines, 371, 393, 462 printing, glazed, 486 Ohurch: font, 183 

Boiler: 270 : amera : back, multiplex, 568 warming, 317 
sam and anti-incrustator, combined, lucida, Abbé's, 258, 290 Cider in beer, 478 


— Grunow’s, 154 
— Nachet’s improved, 282 
stand, 118, 155 
tripods, 14, 33, 61, 129 
Camomile tea in infantile diar, hona, 431 
Canal, Panama, and the Gulf Stream, 
602 


construction and management, 192 
firing, 93 


greenhouse, 584 
orse-power, 275, 296, 395, 417, 608 
incrustation in, 38, 66, 114 


tion, knowledge required for, 535 


Oistera pump, 513, 536 

Citric and tartaric acids, 227, 270 

City: and Guilds Institute, 462 
i tricycle, 244 


engineering, Indian, 111 
motive. 17 Canaries, 612, 608 Clarionet: 612, 562, 583, 884 

8. 513 Cancer, suspected variables in, 9 v. oboe, 608 

model, t5, 317 Canis mioor, suspected variables in, 9 Clark's improved diamond hive, 604 
painting, 394, 417 Canis minoris, S. V. 86, 241 Classification of tides, 336, 362 
Portable, 27 Cannon-street accident, 175 Cleaning: bronzes, 419 

Pump, 464, 484 oe: canvas, 318 linoleum, 488 

tubes, removing and fixing, 177 Propellers for, 294 


Boilers : chimneys for, 187 


strength of, 
Bombay dacks, 418 
Book : Domesday, 187 


platinum wire, 138 
steering gear, 817 

varnish for paper, 394, 417 
Canvas canoe, 318 


Cap: magnetic aleepi » 345 i » 80 

of Joel, 182, 249, 270, 294 paper, 581 sa striking, 417 ` 

kcovers, varnishing, 365 Carbon : in steel, 843, 886 weight, 345 
: on chemistry, 298, 387, 301, 415, nature of, 149, 265 Olocks : electric, 35, 298 

439, 484 Pictures for crystoleum Painting, 475 — Bain’s, 180 

on cremation, 296, 818, 340 printing, 441 i 

on old-fashioned pumps, 583 Cat bons, cutting, 584, 607 

Boot: dubbing, 415 bo-oxy-hydric burner, Houis’, 262 


Cloth : American, sticky, 488, 511 


Carriage duty, 557 fastening to brass, 228 
Boots, softening, 872, 416 Carpentry: 906 taking acid stains out of, 180 
des, suspected variables in, 9 joints, 297 waterprooting, 576 
Boötis, epsilon, 216, 241, 288 Cart: greengrocer’s spring, 583 Co inti 
rer for lead, 89, 110, 154 rick and, covers, 684 
Boring: at March, sub-Kimmeridgo, 509 rtridge, a new, 64 
bits for hard Wood, 274, 296 Case of shells, 251 economical utilisation of, 119 
cylinder, 134 ‘asks, scouring, 295 or wood in engine furnaces, 133 
metal, 226 : iopeia, variable stars in, 124 relative values of, 485 | 
waren trioxide, new Pyrological test for, Casting: defects in structural, 574 emall, 398 


medals in metal moulds, 9) 
Castings: 272, 318 

gold, small, 223 

iron, 394, 417 

malleable, 486, 534 

weights of, estimating by patterns, 598 
Cast-iroa: bronzing, 106 

tinning, 606 

Water pipes, 536, 559 
Casts, plaster. 416 ; 
Gatalogne of variable starz, addenda to 

e,9 


Catamaran, 461 

Cause of magnetism, 290 

h soda condenser for locomotivcs, 
8 


Causticity of lime, 606 

Cell, the insulite sealed, 282 
Cellar, damp, 581 

Cells, manganese, 138 
Celluloid collars, 169 
Cellulose, 267, 414 

Cement: for glass tubes, 158 


Botanical, 229, 81g 
Bottle battery, 608 
Bottled wines, 344 
Bottles, patent soda-water, 488, 611 
Bottling ale and porter, 203, 270 
Box, d ring, 488, 611 ` 
Brada wl handles, turning, 582 
rain, muscle v., 239 
e: failure at Child's Hill, 88 
failures, 82, 63 
Gresham and Crayen’s vacuum, 463 
L. and N. W., 181 
Parker-Smith automatic, 507, 580, 608 
question, the, 14, 152 
ecesses, 459 


su k 
5 r Woods, 278 ii 
es: continuous on carriages, 68 
— returns, 153, 507 £ : 
Brass: and copper, tinniog, 846 


Coal-cellars, houses withont, 153 
Coal-mining in New Zealand, 313 
Coating for tiles, 114, 135 

ineal colouring, 287 
Cocoa and choculate, 451 
Cocos-nut biscuit or cakes, 871 
Coffee, action of, 146 
Cog-wheels, 98, 148, 191 
Coil: condenser for, 298 


229, 249, 275, 296, 297 
559 


intensity, 118, 134 

pocket medical, 368 

street medical, 16, 85, 64, 138 
in: 88 

spurious, 6:8 


comets and, 
Collapee of tubes, 608 
Collars, celluloid, 159 
Collodion, 40, 868 
Collotype rinting, 65 


397, 421, 445, 468, 490, 516, 510, 564, 
588, 610 


Chromic and nitric acid batteries, 1, 45 
Chucking appliances for the milliog ma- 
hine, 568 


Chucks, wooden, an their capabilities, 


one inf usoria, action of tannin on, 


induction, 17, 18, 36, 93, 182, 202, 204, 
298, 392, 417, 


Cold: 3 pa 479, 506, 631, 579, 602 


for injuries, 246 
Comporta anti-fouling, for ships, 475 
Compound : engines, 204 
— on L. and N. W. R., 372, 889, 893 
insula’ 521 , 


plocomotives, 188, 519 

mpressed gas, 200 

Computation of occultations of 
and stars by moon, partially graphic, 
10 


Concave lens, focus of , 861, 368 
Co i 368 


Concrete: floor, 158 


Condensers: chargi » 128 
for launch, 318 
Condensing engine, 487, 535 
Cones, focal images and measurement of, 
61 


Confectionery, colour and flavour for jama 
and, 37 


U 
Conical fittings, mandrel noses and, 13 
Conjugate foci, 129 
Connections, telephone, 38, 65 
Consecutive fifths, 512, 536 
Constipation, chronic, 431 
Contact breaker, meroury, 298, 320 
Contacts, Platinum, 34, 66 
Contents of acking cases, 487 
Continuous 8 return, 153 
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Copal, Mo yig, 533 
Conn: bismuth in, 14, 88, 175 
bronze, 203, 204, 225 
electro-deposition of, 465, 534 
estimation of, 16 
ore, test for, 369, 892, 416, 462 
oxide of, bat 600 
planishing, 115 
ete of, 584 ee 
tinning brass and, X 
Coppering moulds in electrotyping, 453 
Copying process: blue, 325 
new, 246 : 
Copyright: artistic, 561 
of American photos, 561 ; 
Cordial, anti-alecholic, 465 
Ovre prints, 427 
Corn and wart cure, 437 
Cornell lathe, 152 
Corns, 488 
Doron, alpha, 241, 288 
Corporal punishment in schools, 248 
Cost: of electrical traction, 531 
of railway working, 585 
Co-tidal lines, 456 
Cottage, possession of, 605 
Cotton 3 3 
Cotton-seed oil, 637 i 
Cough: bromide of ethyl for spasmodic, 
182 


whooping, 206, 512, 526, 606 
Coupler action for orga , 391 
Coupling-rods, locomotive, 476 
Couplings, waggon, 68, 91, 112, 184, 148 
Courte, lawn tennie, 442 
Covenant, buildiog, 605 
Cow heels, oil from, 296 
Cramp, writer’s, 204, 235, 250 

» hydraulic, for sbips, 557 

ank, power of, 118 

ks, bicycle, 298 
Craterlets on the floor of Plato, 288 
Crayfish, how to catch and cook, 161 
> peas stewed in, 437 


p ’ 
Creditor, debtor and, 129 
Cremation, books on, 296, 318, 340 
Croton oil, 465, 536 
rystoleum: prepared paste, 92 
pictures, 820, 440, 5684 
— carbon prints for, 478 
Cultivation of rhubarb, 484 

227 


Cup leathers, 

’ for leather work, 275, 206 Curbs for wells, 275, 318 

engn ’ for marine aquarium, 417 Colour: 60, 87, 108, 128, 241, 313, 315 Cure for intemperance, 485 

e lines on, 253, 974 for range, 442 and flavour of jams and confectionery, ent, reverse, 136 

hard, 251, 272 for rubber and metal, 532 37, E nte, resistance to electric, 418 
polishing, 154, 177, 200, 228, 269, 817 for vulcanite, 343 blindness, railway signals and, 292, 514, | Outler’s wheels, 511 
rings on Rasaliers, 464 Portland, 133 337, 386 Cutting: and setting precious stones, BOG 
to cloth, fas: » 228 Central America, ancient cities of, 269 graining, 69, 92. 609 carbons, 607 

Brasses, rabbings of, 136, 156 Centre: of gravity of earth and mson, changing. diamond, 89 

Brazil, history of, 298 361 rfectly non-actinic, 859 frames, pens in, 152, 178 

Brazing steel, 134, 156, 252, 272, 295 sun’s, 981 Ooloured 

Bread : fermentation, 483 


Cephe , beta and gamma, 216, 241 

hafe, simple remedy for, 334 

Ch in Pamp, 114, 186, 293, 317 

Chairs, joint, 296 

Chamber organ, 111 

Change-ringing, 871, 893 

Characteristics. kev, in piano music, 292, 
98 305, 886, 410, 433, 455, 500, 531, 579, 


ero round rods, breaking strain of, 


Charge, tithe-rent, 119 
Cha’ ges, legal, 36 


German pressed east and, 182, 208, 224 
246, 270, y ’ ’ 7 ? 


294, 339, 366, 890, 414, 488, 461 
510, 582, 680 e 


jellies, panadas or, 123 
made with sea- water, 334 
T ii strain of charcoal round rods, 


Brewing : 113, 134 
pan, 61 
Brick, frontage, 158, 201 


Brivkmaking, 395, 417, 478 
Bricks, red stein for stone and, 582 


fires, 465 


shades of, 272, 339 
Combustion: 35 
spontaneous, 414 
Comet : a, 1883, 171 
Encke’s in 1881, 81 
Breat, 171 
new (Brooks-Swift), 10, 20, 81 
of 1882, the great. 312 
orbit uf Finlay's, 80 


Colours: brilliant for glass and porcelain, 
407 


metals, some modern systems of, 288 
308 


mounts, 342, 867, 391, 416 
round holes in tinplate, 266, 202, 888 
Cygni: eta, 105 
g. V. 140, 241 
Cylinder: bent Geneve, 112 
boring, 184 
eleotrical machine, 845, 869, 440 
engine, lubricant for, 205 i 
aulty brass, 318 , 
machine, electrical. 345, 369, 440, T 


Cylinders: making to tinh, 358 
moulding aud casting, 406 
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DAMP: in cellar, 681 


2501 aketching paper. 181 
B of the period, 180 
Daniell battery: 608 

internal resistance of. 110 
Dark : limb of Venus, 264 

slide, 484 
Darkening mabogany, 181, 202, 293 
Day growing longer, is the? 516 
Daylight observations, 10 
Deafness: 530 

and sea-bathing, 372 
Deal, tir and, 464, 485, 511, 558, 606 
Debtor and creditor, 129 
Debts: 442 

smell, recovery of in Scotland, 369 

soldiers and their, 15 
Wecolourising shellac, 26 
Decorative art, 241 
Deeds, possession and deposit of, 417 
Deep sea fiehing-tack e, 

r antlers, 311 
Delivery of feed-water, 19, 88, 65 
Density of water, 9 
Deodand, 530, 537 
Depositing, silver, 465 


Deposits, origin and sormation of metalli- 


ferous, 523 

Designs, registration of, 417, 449 
Detector galvanometer, 17, 110 
Deterioration of printing, 599 
Developer, dry-plate, 108 
Development of the egg, 67 
Diagram, indicator, theoretical, 244, 553 
Diagrams: defective, 136, 156, 179 

for lectures, 200, 223, 581 

indicator, 18, 36, 89, 110, 130 


Dial: electric communication between 


thermometer and, 205 
Dialyte: 11', 2:4, 270 
E t Rogerian telescope, 884, 387, 408, 


478 
Diamond beehive, Clark's improved, 604 
Diamonds, glazier’s, 34, 39 

Diarrhwa, camomile tea in infantile, 431 
Diatoms, obtaining and mounting, 158 
Dictionary of physical acience, 206, 215 
Die-sinking, improvements ta n, 78 
Difficulty in swallowing, 536 

Diet in training, 89 

aire going on, sun standing still and, 


8 and resistance of wires, 517 
Dip of the horizon, 361 
Dipping iron castings, 395, 417 
Direct-action trieße es, 267 
Discharge into reservoirs, 393, 416, 440 
Discussions on the Pateut bill, 161 
Disease: germ theory of, 175 

germs, atmospheric dust and, 121 
Disinfectante, 157, 179, 201. 317 
Dissol ving : brimstone, 276, 297 

copal, 533 

ola luom-pickers, 65 
Dividing : by hand, 173, 508 

engine, lathe as a, 178 
5 bre, circular, &c , combined slide - rule, 


Boflonds “student's”? telescope, 437 
Dames on locomotives, 372 
Domesday book, 137 
Dormer window, r i 533 
Double: staining, 32 
star, what is a ? 11 
Double-action barmonium, 512 
Doublet lens, 181, 274 
Dovetail, double, 369 
Dowel-making aud dowelling, 435 
Draconis: epsilon, 124 
pi, 149, 216, 241 
Drainage, 894, 4:7, 696 
Drains: W 265 
landlord and » 4457 
Draper: Dr., memorial tributes to, and 
is work 185 oe silvered glass tele- 


scope, 

the late Prof. Henry, 312 
Drawings: varnishing, 181, 203 

working, 183 
Dress, rational, 12, 33, 174, 198, 292, 365, 
D 434, 955 532 6 15 

ressing oil-sneets, 1 
Drill chuck: ote 


making a, 
Drilling 85 holes, 276 
Drills, about twist, 262 
705 clock, soo 15 
op shutters, how 525 
Drum winding, 228 rere! 
Dry plate developer, at, 364 
ry plate developer, 108° 
Dry plates: 368 
promide, dis, 463, 4&4 
positives on, 390, 461 
v. wet, 502 
Drying-box, 488, 511 
Dry-.0t, 683 
Dabbing, boot, 414 
Ducks, Bombay, 418 
Dulcimer, 227 
Dampy telescope, a Sin , 265 
Dutchman engines, 371 
Duty: legacy, 151, 336 
probate, 176, 202 
succession, 394, 442 
Dye, black spirit, 114 
Dyeiog : starch black, 93 
with Turkey red, 429 
Dynamo: commutator, 584 
the, how made and used, 542, 567 
o-electric machinery, 4,76 
Dynamo-machine: 16, 36, 157 
magnets for, 245 
: small, 440 
Dynamos: 33, 109 


ynamos: smal], 156, 201, 417 
Preto, stewed fruit for the gouty and, 


EARS, seabathing and the, 372 
Earth: a sundial that showa the shape of 


and moon, centre of 
E of, inclination o 


215 
Mars and, 369 
rotation Dor experimenta to render visible 


Earthquakes. cause of, 554 

Earthshine, 503, 550 

Ebonising, 16, 64, 136 

Eclipse : at Brisbane, coming, 123 
expedition, 5 552 


Economica) 8 of coal, 119 
Eczema, 109, 114, 135 

Kdmunds, to Dr., an 
Education, state Meals Ta scientific, 


a 171, 181, 202, 


115 111 21. 228 


506, 
technical, among working classes, 435 
177 


mature history of the, 238 
Egg, development of the, 67 
Egxs and chickens, 19, 36, 65, 89 
Egypt, the absence of balloons in, 406 
Ejectment, 15 
Electric : Secumulators, 38 


tery, 
bell, 17, 19, 90, 227, 418 
—as a telephone receiver, 316 
— wire, 169, 180 
an, Bain’s, 180 


connections, clean, 228 
currenta, resistance to, 418 
launch, another, 388, 414, 602 
—the ‘cers 578 


Bie boat, 58¢ 
communication detwoen thermometer 
and dial, 205, 225 


— Mr. Toynbee’ 6, 888, 414, 602 

machine, cylinder, 315, 369, 440, 462 

— Wimshurst’s, 205 

phenomenon, 464 

railways, 141, 233, 445, 513 

resistance 19, 341, 367 

energy, socondary batteries 
60 


traction, cost of, 531 

wind indicator, 270, 293 

wires, resistance in, 320 
Electricity: 551 

from high pressure steam, 274 

house lighting by, 483 

on the applications of, 59 

re ation of voltaic to frictional, 68 


Electrsu-chemical telegraph, 36, 65 
Electro-deposition : of copper, 465, 534 


Electro-magnetic : belt, 418 


Electro-magnets, 178 
permanent aoe versus, 108 


8 20 
EFElectro- motors an 
Electrophorus, 512, 606 
lectro-sta‘ics, notes on, 60, 87, 154 
blectroty pe, 89 
Electrotyping : 608 
coppering moulds in, 453 
Emery wheels, 205, 228 
Emigration : to New Zealand, 338 
to Bydney, 320 
Emulsion processes for beginners, 213 
Emulsions, Dr. Vogel's improvements in 
photographic, 356 
Enamel : damaged 


paint baking, 68 
Euamelled iron veesals, 275 


» 359 
Enamels, coloured, 111 
: comet in 1881. 81 
division in Saturn’s ring, 171 
Endowment, gross form of and a grocer 


Energy, electrical storage of, 260, 285 
Eugine: and highway, erection of, 151, 


d their government, 573 


condensing, 487, 535 
cylinder, lubricating, 205 
dividing, the lathe as a, 178 


furnaces, coal cr wood in, 133 
vernors, 583, 607 

orse-power of, 89, 247, 269 
low-pressure pumping, 159, 202 


query, 138, 157, 179, 272, 512 
slide-valve, 158 
Tangye’s gas, 180, 202, 224 


Engine beds and base plates, 520 
Engineering : 19, 38, 90, 111 
arr? metal trades exhibition, 316, 401, 


Indian Civil, 111 
Engineers, Institution of, high speeds and, 


Engines : bogie, 371, 893, 462 


— =- = ~ - 


Szurremsagr 31, 1889. 


Engines: compound, 294, 872, 393 
Fairlie, 557 


Great 105 5 226, 268, 814, 370, 411, 


459, 580, 55 
Great Western. 90, 228. 271, 318, 319, 
370, 893, 416, 440, 533, 557. 582 


London and N. W., 19, 114, 187, 205, 


et 228, 252, 288, 276, 318, 416, 442. 


London and S. W., 67, 114, 133, 157, 205, 


416, 440, 462, 484, 532, 581 
London, B., and S. C., 205, 440, 557 
London, C. and D. R., express, 271 


London, Tilbury, and Southend, 319, 
341 


Midland, 201. 224, 342 
N. B., 273, 337, 439 | 
N.E., 205, 342 
N. L., 393, 440 
pumping, 584, 608, 
emall power, 80 
three- wheel traction, 440 
Webb's compound, 889 
weight of, 439 
England, iron houses in. 530 
English grown maize, 243 
En ving brass, 486 
En : glands, 179, 252, 272 
toe-jointa, 466, 511 
Enlargements, 251 


Enlarging photos, 178 
Ensi on a small scale, 437 
Equations: 891 
Fan ore tan take dimension“, 475 
ua a lag spectroscope to, 217 
Equilibrium, gravity and, 463 
Equvinoctial bree 128 
Era, the Chris ian, 261 
Erecting : eyepieces, 441 
machines, 417, 558 
Error, temperature, 580 
Erysipelas, treatment of, 182, 176, 582 
Kazapment, pendulum and, 166. 178 
recoil and pin pallet, 115 
Escar ements, tripping of gravity, 34, 56, 
108, 129 
Essence of J. argonelle pear, 304, 416 
Eesen x 8, 581 
Etching: lines on brass, 253, 274 
lags, 298 
Ethyl bromide of, for spasmodic cough, 


Bthylene i in . 159 
Euston, b ure at, 323, 342 
Examination : aris 69, 92 
5 441, 4 
th Kensington, 844 
Examinations science, 159, 180, 531, 555 
bed of river, 463 
0 816, 319, 417, 464 
Executor : m of, 455 
defaulting, 464 
Exercise, the aim of, 78 
Exhibition: engineering and metal trades, 
316, 401, 424 
— lathes in the, £04, 554 
requisites, 463 
Expansion valve, 19 
ia eclipse, the, = 
Expenditure Assurance Co., the general, 


Pal 
Expe: iments : lecture, 80, 247 
on the physics and chemistry of the sap 
of plante, 8 
. 
i a rotation visible, 264, 


274 

Explosion in bleachery, 275, 391 
Explosive alloys of zine, 597 
Explosives, Berthelot on, 545, 570, 595 
Exposure, time of, 442 
Expresses : L. B. and 8. C., 892 

M. S. and L., 459 
Extract : Goulard, 488, 512, 588 

of meat, 222 
Extracting needle, 92 
Eyepiece: erecting, 441, 454, 463 

for reflector, 341 

low power, 419 

Merz polarising, 10, 158 

pancratic, 92, 408 

solid, 105. 217 

terrestrial, 454, 463 
Eyepieces : and object-glass, 508, 550 

Fraunhofer's terrestrial eyepioces, 599 
Eyesight, strange affeciion of, 419, 441, 

463, 511, 581 


FAOTORY act, 345 
e human, and its develop ment 


Failures, brake, 32, 63 
Fair and dark m-n on board the Alert and 
Disco:ery, 438 
Fairy, > egua, 557 
132 
eran ife of, 603 
Fase’s portable dissecting microscope, 549, 
Fatber, PONRI tə support, 389, 394 
Fatty acids, 2 
Faulty : 8 05 machine, 274 
telescope, «04 
Feathers, bleaching ostrich, 633 
Feed fer lathe planer, 410 
Feed-water, delivery of, 19, 88, 65 
Fees, foreign patent, 62 
Fence, repair of, 336, 344 
Fermentation, bread, 483 
Fern seeds, sowing, 135 
Fever, hay, 394 
Field-glass, opera and, 368 
Fifths, consecutive, 512, 580 
Figure of least fluid resistance, 159 
Files, sandblast process for, 554 
Film paper, gelatino-bromide, 471 
ims, coloured, on metals, 524 
Finiab, methylated, 69 


INDEX. reLkuant TO Tas ENGLISH MECHANI c) l 8 


Finlay’s comet, orbit of, 80 
Fir and deal, 464, 485, 811, 859, 608 
Fire insurance in lease, 265 
Firebox, renewing, 584 
Fireproof : paint, 9 
rendering wool-flocks, 158 
Fires, coloured, 465 
Fish : 533 


culture, oyster and, 40 
flat, 17 


Fiah- plates for rail 4,088 890, 439 
Fittings, gymnasium, 415 
Fixtures, 380 
Fiann-ls, , washing, 418, 457 
Flat: fish, 

for Newtonian, £37 

piain dening with a, 264 


size of, 1 
Flexible: 772 535 ’ 
st. ap, 5 518, 596 
Flies : 


and a pepers, 586, 606 
Flitch beams, 537 
Floor, waterproof or concrete, 168 
Fluid, Pasteur’s, 19, 36 
Le solutions, 205 


ying 8 607 
a images and measurement of con 8, 


length, aperture and, 283 
Foei, conjugate, 129 
Focus of a concave lens, 361 
Focussing-acrcen, 36 
Eog, groen, 487 
remeber 5 a. SA7, 200 
og-a 200, 247, 
Font, church, 183 
Food-value of rice, 120, 228, 317, 330, 532, 


536 
Foot, artificial, 16, 64, 88 
Foot-tons, 587, 582, 608 
Forecast and a failure, 80 


Fork, combination keife and, 320 
Pormation of milk, 310 
Formula of water, 292 
Foasil remains : gigantic, 564 
in Maine, 585 
Fossils from Wednesbury, 361 
Fowl, pills for, 272 
Foundry patterns, varnish for, 40 
F. R. A. S., letters by, 29, 80, 128, 171. 215, 
261, 312, 381. 408, 454, 503, 550, 699 
Frame: making, 113 
stitching, 250 
Fraunhofer's terrestrial SN 599 
Free Martin, 419, 411 
Tree S 
: beans, dwarf and climbing, 290 
Sain. 684, 607 


228 
Frenzel's method of Gxing sections on 
the slide, 429 


Frontage, "brick, 158, 201 

Frosting glase, 346 

Prozen meat, 38 

Fruit, stewed, for the gouty and dyspeptio, 


429 

Fume, lead, 478 
Fumigati wreenhoure, 849 
Function of soundpost in violin, 509 
Fur, moths in, 487, 535 
Furniture, insects in, 159 
Fusible : alloy, 92 

non-conductor, 67 

wires, 68, 92 
Futing tempe-ature of glass, 465 


GALES, cquinoctial, 123 
Galvanic: batteries, books on, 272, 318 
— recents improvements in, 260, 666 
Galvanometer: 196 
detector, 17, 110 
potential, 465 
Galvanometers, 34, 62, 115, 252 
Galway hooker, 293 
Ganglion, 109 
Gapes, 822, 342 
Garden path, weeds in, 561, 607 
Gas: and air in gas-engiurs, 39, 67 
and other moturs for high pressure, 416 
battery, 369, 421 
compressed 200 
pelinders for ten work, 62, 87 
heating before combustion, 205, 226 
in coal-bunkerg, 240 
1 r of, 463 
— mee o 
on the influence of surface condensed, 
on the action of microphone, 145 
rtable, 461 
Wievoles worked by, 820 
volume of, 418 
Gasalier, brass rings on, 466 
Gas-engine, the universal, 251 
Gas-engines : gas and air in, 39, 67 
in boats, 35 
Tange, 180, 202, 224 
N for, 24 
Gases, new illuminating, 48 
Gas-power, organ-blowing by, 84, (28 


i i 
5 PLEMENT TO MECHANIC e" | p ay GLISH MBCHANIO, 
Vi. po Secu J INDEX. | Ixpex 10 Vor. XXXVI | 
HN. IV. 45, 8¹ Image, microscopic, 485 
HCl separating from HI and HBr, Imbedding mixture, Dr, Schulgin's, 51 
278 


252, Incandescent lamps : 175, 273 
Hair, bleaching, 463, 484 improvements in. 425 


Gas · thread and Whitworth taps. 113 
Gauge, pressure, 274 l 
Gauges : and tapa, 414 

wire and metal, 633, 346, 392 
Gauging : water, 39, 67 . 


LABELS, sticking to tinplate, 393 

Lacquer for moire metal, 581 

Lacquering: and dead black surfaces on 
optical work, 168 


Hairsprings of wa es, 30, 59, 108, 115 Inclination of the earth's axis, 171 acrewe, 588 
Gazogene, broken, 133 Halves, 198, 216 Incline, 561 Lamp: arc, regulator, ‘Rogers’s patent, 
ear : canoe steering, 317 iltonian system of learning languages, | Inclined railroad, novel, 539 3881 
Joy's valve, 411 343, 388 Income tax: 114, 129, 158 blowpipe, portable, 430 
Valve, 457 Hammer, hardening, 93 and mortgage, 245 improviog Silber, 202 
Gear- cutting attachment for lathes, 548 Hand: bloweis, 164, 199 assessment, 557 tricycle, 871 
ing: J ack-in-the-box, 61 i 


dividing by, 173, 508 
Hands: bioyclista’ blistered. 182 
Perepiring, 369, 415, 440, 462, 510, 557 
Hard: brase, 251 
water, 297, 367 
wood, boring bits for, 274, 296 
Hardening: and tempering steel, 2 
cold sets, 93 


Inerustation of boiler, 68 

Indian: civil engineering, 111 
tea, pure, 497 

Indicator: bell, 179, 245 
di:gram, theoretical, 244, 553 
diagrams, 18, 36, 89, 130, 272 
water-level, 608 
dicators, railway speed, 483, 590 


ps: incandescent, 175, 278 
— Improvements in, 426 


» 322, 
tricycle, 393 ° 
Lancaster, to Mr., 17, 18, 33, 64, 66, 298 
tax, 336 


Landing-nets, varnish for, 204, 225, 250 


spur, 99, 143, 191 2 
tine: medicated in skin disease, 585 
negatives, varniahing, 331 
Plates, 391, 559 
— intensification of, 597 
Gelatino-biomide tilm paper, 471 
Geminorum, H. IV., 45, 171 


„45, 5 1 l 161, 176, 222, 247, 
Expenditure Assurance 441 concrete, 52 ndivestion, 562 s 
Geology of Runtinsdonshue, 125 bammer, 93 duetion coil, 17, 18, 36, 182, 202, 208, Landscapes, how to take artistic, 428 
Geneva: linder, bent, 112 


Plaster casts, 19, 90 


Linguage, Welsh, 465, 486 
— of Paris moulds, 111 


pivot ho os, 92, 118 uages, Hamiltonian system of learn. 


204, 229, 249, 276, 297, 298, 992, 417, 
559 
watch, 38 


small screws, 319 Inertia, moment of, 418, 441 ng, 848 
Germ theory of diseaso, 175 steel, fallacies in, 499 uence machine, Wimshurat’s, 201, 433, | Lantern : Keevill’s, 186 
German : language, 415 taps and dies, 222 474, 508, 602 microscope, 369 — 
pressed yeast and bread, 182, 203, 248, onium : 537 Ink: blue marking, 453 moonlight effects with, 37 
270, 294, 839, 366, 390, 414, 438, 461, burrel, 178 cheap black, 148 projection, 19, 36 
510, 532, 580 Harvard observatory, work at, 123 marking, removing, 441 slides, 182 
Gorms, atmospheric dust and disease, 121 | Hartnack and Prazmowski's polarising | new invisible, 148 — painting, 226 
Gilding : amalgam, 322 prism, 571 , 442 arencies, 582 
on granite, 581 Hat ventilation, 113, 178 ticket writers, 455, 485 „Work, gas-cylinders for, 62, 87 
watch movements, 344 chi 3, sympathetic, 557 Lanternas and slides, 26, 60, 104, 148 


Hats, blea ing straw, 181, 202, 248, 270, 
294 


* 


Gilt fra ues, varnishing, 202 
inger wine, 273 

Gishuret's comp und, 182 

Glands, enlarged, 170, 252, 272 

Glasgow: accident. 365 


Ineect injuries to farm crops, 214 
Insecticide, tobacco, 539 ' 
ects : in furniture, 159 
mounting, 441, 463 


Latent heat of water, 370, 392 

Lathe: as a dividing engine, 178 
attachment for apeculum working, 220 
bed for, 512, 559 ; 


Hay: and straw and lease, 15 
fever, 894 
Headstones vegetating, 224 


Heart, spasms of the, 465, 511 Preparing for microscope, 525 Cornell, 152 
and & W locos, 228 Heat: latent, of water, 392 Instantograph, the, 214 engine for, 414 
Glass : etching on, 293 new determination of mechanical equi- | Institution of Naval Architects, 46 judging and choosing a, 97, 126 
flexible, 511, 535 valent of, 339 Insulating compound, 521 rest for, 535 
OF 0.g,’8, 289 


regulator, 206, 297 

specific, 418, 441, 463 

eating: apparatus, high pressure, 65, 
88 


gas before combustion, 205, 226 
Hedgehog, the, 103 


Insulation, 177 

te sealed cell, 755 ; l 
Intemperance, cure for, 485 
Intensitication of gelatine plates, 597 
Intensity coil, 93, 118, 184 
Intermittent : springs, 294 


slow sped for, 341 

varicose veins and the, 222 A 
Lathe-heads and slide-rest, setting, 110 
e 40 
Lathe-planer or. 

thes’: gear-cutting attachment fer, 645 


frosting, 346 

fusing temperature of, 465 

manufac. ure, improvement in, 460 
ornamenting, 545 

painting, 38, 65, 111, 184, 136, 511 
porcelain and brilliant, colours for, 407 


Heights of tides, accuracy of redictions| wells in Nebraska, 170 in the late exhibition, glance at, 604 
Positive, 36 “Gf, 361 i oe Intestate, insolvent, 63 Lathe-screws, ornamental, 55, 84, 106, 172, 
Specula grinding and polishing, 86, 176, | Heir, 62 Inventors, women as, 218 198, 219, 266 
195, 292, 315, 480, 599 Helmholtz’s lenticular stereoscope, 390 I. O. U., Launch: 270 
ceking photo to, 228, 390 Heliostat, 607 


Iodoform, 34 
ish locomotives, 85, 129 
Iron: 205, 219, 296, 265 
and steel, analysis of, 24, 166, 284, 428 
— Institute, 234 
— Magnetization of, by breaking, 167 


condensers for, 318 
electric, another, 388, 468, 602 
— the new, 471 
wn: pone ie 
tennis cou 
Lead : borer for, O, 110, 154 


stoppers, t- remove, 334 
sulphurous acid and, 252, 272 
tubes, cement for, 158 
working, 276 
Glasshouse, lean-to, 278 
Glastonbury thorn, 19, 37, 65 


H elouisꝰ carb 9-oxy-hydric burner, 963 
Helpless child, 487 
ercules, suspected variables in, 9 
369 


Herschel I. 168 Sextantis, 80 


Hezekiah's sundial henomena, 110 — softening, 297, 319 coating iron with, 564 
laze, white, 224. 322 igh epeed: and the Institutſon of Me- Castings, 394 fume, 478 
Glazed calico pinting, 486 chanical Engineers, 495 — dipping, 395, 417 Lean-to glasshouse, 273 
Glazier's diamonds, 34 


machines and the art of balancing, 328 
steamers, 507, 529 
Highway, engine and, 151 


coating with, 564 
house. 510 
houses in England, 530 


Learning a trade, 320 
Tease, copyhold, 464 
Leather: making buffing wheels of, 228,971 


Gloy, 318, 340, 390 
Glycerine : soap, 34, 111 


testing, Highways, 488, 611, 558 Protocarbide of, 92 polish, 331 
Gold: acid stains on, 313 inta. medical, 132 rods, Gund in, 36 Russia, 581 
and silver license, 129, 178 History: of Physical discovery, 123 single and double sheet, 343 


Leathers, cup, 227 
Leather- wol + cement for, 275, 296 
Leaves, solvents for dried, 35 
Leclanché battery, 69 
Lecture: diagrams, 581 
experiments, 80, 247 
Leg, artificial, 272 
Legacy duty, 336, 343 
Pry age 109, 199, 161, 176 182, 
replies, 16, 63, 87. ’ , , ’ 
222, 245, 264, 278, 298, 396, 989, 393, 
433, 441, 442, 464, 478, 486, 613, 530, 
gin i 1 25 
Barlow, 
concave, focus of, 861, 368 
doublet, 181, 274 
Le Merveilleux, 341 


ere small, 223 
chloride of, 276 
discoveries in the Ural, 549 
extraction of, from iron ore, 175 
paint, 114 
patterns on calico, 442 
Goldfish keeping, 466. 534 
Goulard’s extract, 488, 512, 585 
Government : employés and patents, 129 
of electro-motors, 573 
Governor, 607 
Gradients : Great Western railway, 414 
way, steepest, 487, 511 
Grafting holly, 271 
Graining colour, 69, 92, 609 
Gramme machine, 298 
Granite : and wood Paving, 484 
gilding on, 581 


of Somerset, ancient, 497 
ive: bar f rame. 310, 527 
Clark’s proved diamond, 604 
Holes: jewel, 183 
oval, boring, 247 
round in tinplate, cutting, 266.f 292. 389 
small, drilling, 276 
Holiday tours, 536 
Holidays and the Factory Act, 87 
Holland, bicyoling in, 321 
Holly, grafting, 271 : 
Holtz machine, hints for working a, 491 
Home-grown tea, 579 
Ho ker, Galway, 293 
ooks, wire, 320 
Hops, substitute for, 15 
Horizon, dip of the, 361 
Horsemanship, book on, 19 


soft, 204, 225 

T, bending, 40 

vessels, enamelled, 275 

what paint best protects, 502 

Wire, resistance of, 114, 156 
Tronmould, 418 

Irritation, skin, 63, 67 

I ism, 68, 91, 181, 248, 435, 480 


Ivory, flexible, 291 


J AOK-IN-THE-BOX Searing, 61 
Jamaica, 536 
Jams, colour and flayour for, 37, 65 
Japan: black, 559 

or enamel, 39 


stain for wood, 559 mounting, 392 
ranular wheat meal, £66 Hor+e-power : boiler, 275, 296, 895, 417, Japanning, 183, 203, 513 photo, 118, 273 
Granule carbon battery, 227. 250. 296, 05, 417 608 Jar, Leyden, 252 portrait, 17 
Graphical ee ee tnding altitude nominal, 205 Jargonelle pear, essence of, 394, 416 Lenses : 582 
azimu e C., 2 


of engine, 89, 217, 269 


Javelle water in microscopical prepara- 
of locomotives, 253, 273, 255, 367, 391, 
414 


tione, 51 
Jaw, pain in, 561, 583 
Jewel-hole, 203 


Graphite, determination of, 284 

Gravet’s slide-rule, 505 

Gravity : and equilibrium, 443 
escapement clocke, tripping of, 84, 56, 


of short focus, 11 i 
Leo, suspected var:ables in, 9 
Leonis, the variable R, 52 


Houre: agente’ commi‘sion, 6S, 87, 176, Leporis, iota, 10 
201 ` 


Jewellers, restoring valcanite, 40 Lepus, suspected variables in, 9 

108, 129 agreement, 321, 836 Jewels of watches, 418, 441 Lever watch and ite theory, 131, 152 
of earth and moon, centre of, 361 iron, 610 Jigzer-saw, 513 Leyden jar: discharge, long, 108, 198 
specie of potash, 265 


making, 252 
Liability of 4 5 company, 109 
Libra M, 6, 281, 
N gold and silver, 129, 156, 178, 223, 
247, 293 
Life, 88 


Joint chairs, 
Joints : carpentry, 297 
rust, 345 
Joshua and the sun and moon, 16, 29, 35, 
64, 88, 109, 154, 177, 199, 223, 242, 
) 


reat Eastern lucomotives, 226, 268, 314, 
370, 391, 411, 459, 630, 557 
Great Northern: locos, 204 
trains, 292 
Great Western: engines, 90, 228, 271, 870, 
893, 414, 416, 440, 533, 557, 582, 606 


Joel, book of, 182, 203, 224, 270, 204 
irs, 296 


Houseligb ting by electricity, 483 
Ouses without coal cellars and towns 
without smoke, 153 
Howard adjustable mitre machine, 524 


: 58 Lift-pump, plank, 821 
gradients, 414 Hull accident, the, 483 Joule’s mechanical equivalent of heat, | Light : absorption of, 205 
at fog, 487 Human faculty and its development, 376 394 on sugar, action of, 537 
8 9 


Humming of telephone wires, 37 3 14, 297, 411, 429 larisation of, 637 
Paint for venetian blinds, 418, 440 1277 V Joy Megha e e Sadie i 
, 51 


Huntingdonshire, geology of, 125 Jupiter: 9, 288, zodiacal, 124 

peas, preserving, 488, 611 Huxley’s, Prof., Rede lecture, 357, 885, black transit of third satellite of, 81 Lighting: electric, 486 
Greengrocer’s Spring cart, 583 409 fourth sstellite of, 17 1, 181 stage, 342 s 
Greenbouse : boiler, 654 Hydraulic: blower for organs, 481 note with respect to the limb of, 522 Lightning : 465 

fumigating, 343 crane for ships, 557 Plato and, 335 effects of, 504, 534 
Greenhouses, paint for, 159, 180, 202, 204 prese, 321 triple solar eclipse by fourth satellite of, | — on trees, 610 
Greenwich Observatory, Visitation of, 310 steamship, Whitgreave’s, 576 9 Protection for observatory, 313, 388 

regorian telescopes, 29, 53 


marti) : and oxygen in water, volumes 
or, 

Peroxide, bleaching with, 516 
Hydropathy, 607 i 
Hydrostatic: balance puzzle, 15 


Hyginus N., 171 
Hypodermic springs, watertight packiog 
for small, 135. 156, 178 
ypothetical conditions of the matter and 
motions of comets, 362 
Hypsometer, 18 


Grimsby accident, the, 389 
rinding speculum, 297 
Griscom motor, 67 
Grist mill, 136. 156 
Ground rent, 265 
Groundbait for trout, 91 
runow’s new camera lucida, 154 
Guarantee, 87, 836 
Guarantor, Hability of, 63 
Gulf Stream, Panama Canal and the, 602 
Gulleting and sharpening teeth of sawa, 
new machine for, 355 
Gut bande. eplicing, 822, 419 
Gittapercha, 276 
Gymaasium fittings, 415 
G: roscope, 215, 425 


Keevill’ lantern, 136 

Kegellade, organ action, 91 , 

Key: characteristics in piano music, 292, 
338, 365, 385, 410, 433, 455, 509, 631, 570, 
604 


trapsmittiog, in Morse instrument, 38 
Keys, piano, 559 
Key ways, working, 13 
Kidneys, acid and the, 292 
Kitchen boiler, incrustation in, 38 
Knee, contraction of, 222 
Knee-joint, appliance for, 367, 415, 484 
uefa, we k, 181 
Knife and fork, combination, 320 


KEEL, yacht’s, z, 89 


for lighting stage, 342 
hard limes fer, 155 

Limes, hard, for limelight, 165 

Lines, co-tidal, 456 ; 

Link motion: single excentric, 317 
the, 66 

Linoleum, cleaning, 188, 511 

Linseed oil, 513, 602 

Liquid blacking, 441 

Liquidation, 336 aa 

Liquide, refractive indices of, 550 

Laverpeol Astronomical Bociety, 1 th 5 

president or the, 352 


ICE: artificial, 461 
Ia achiue, 532 
luminating Enscs. new. 408 


æ u ý 
POROA b M —— — 


= —— 


à — a — 


Loan on poli 


Cys 


road on winding ropes, 960 


Lockerbie accident, 460. 555, 608 


Lock · nut. 


improved, 


Locomotive : boiler, 17 
coupling-rods, 467 


queries, 88 
slide-valves, 


7 


how to set, 601 


vnlve-gear, American, 297, 


Locomotives : caustic so condenser for, 


componnd, 166, 
G. E., 226, 268, 314, 370, 391, 411, 459, 
B30, 657 3 
G.N., 204 
horsze-power ok, 252, 2735 295, 867, 390, 
414 
Irish, 85, 129 
London aud N. W., 268, 276, 318, 369, 
439, 44 
New Z-aland, 268 
N. E., 118, 155. 205 
175 N.U., 205, 253, 846, 392, 440, 
North London, 484 
steam domes On. 372 
London: and N. W. brakes, 181 
— compound engines, 372, 393 
— engines, 19, 109, 114, 137, 205, 226, 
252, 276, 318, 389, 416, 439, 441, 442 
and §.W. engines, 67. 114, 1, 157, 205, 
416. 440, 462, 484, 532, 581 
B. and B. C., 205, 253, 346, 392, 440, 557 
Chatham and Dover tank eagines, 271 
observing in, 483 
Tilbury and Bouthend engines, 319, 341 
Loom pickers, dissolving o. d. 6 
Lot’s wife, 19, &, 65, 89, 110, 133, 154, 200 
Low-pressure pumping engine. 159 
Lubricating oil, A, 67, 111, 158, 117, 179. 


D 


* 


24 
Lubrication of machinery, economy in. 


4: 
Lumbago, 870 
. Luminosity of 
Luminous 


519 


magnets, 233 


T 
Lunar crater Archimedes, 651 
Lunatic, custody of, 176 


MACHINE : chucking appliances for 


milling, 568 


cylinder, electric, 


dynamo, 16, 


flying, 607 | a 
for gulleting and sharpening circular 
adjustable mitre, 524 


sa we, 
Howard 
ice, 532 
magneto, 38, 
faulty, 274 


small dynamo, 


9 


46-4 
417, 449 


tools, standards for, 122, 152 
Voss influence, 569 
wheel-vutting, 33 


Wimsburst 


Wimsbursi’s intiur ace, 


390, 414 
17, 201, 


and Voss, 


417, 508, 602 


Machinery 


economy iu lubricating, 


dynamo- electric. 4, 76 


430 


exhibition, 551 


influence, 439, 


ic-lantern 


painting 


478, 555 
lenses for, 201 


Magnetic sleeping CaP» 346 


etisation 
ing, 189 


Magnetisiog stoel bands, 535 


of iron and steel 


7 


etism : 346, 369 


a mystery in, 


vy cleavage, 
the cause o 


Pia goeto- lectric 


69 
252, 295 
' 


machine, faulty, 


Magneto-machine, 464 


Magnets: for 


luminosity of, 233 


rmanent v. electro, 
powerful permanent. 


quick-acting, 346 


Magnifying power 0 


145, 264, 599 


Magnitudes 


aize, 
Nalleable 
Man, how a, 
Nanagement 
Manchester, 


of boilers, 
Sneflieid, 


by sequencing, 288 
darkening, 181, 202, 


reases, 459 


I, traversing, 


125, 152 


rel-noses and conical fittings, 13, 125 


Nlandrels and 


Manganese cells: 


bearings, lathe, 554 
138. 298 


for medical coils, 205 


Bianures, analysis of, 14, 


336 


Napping. stur, for amateurs, 503 


Maps, relievo, 


114 


345, 369, 440, 462 


205, 250, 


Megt: extract of, 222 
frozen, 

Mechanical : 137, 179, 
engineers, high spet 

of, 495 

nurse for babies, 548 
stage, 

Mechanics, 

Mechanism, 

Medal casting in 

Medals, rebronzinx. 

Medical: cells, 
coil, 181 

pocket, 368 

— street, 16, 35, 64 


— 


Men : fair and dark 
Discovery, 433 
rational dress tOr, 
NMendacity . 
Mercury: con 
the planet, 35. 288 
vessels for, 158 


599 
Merz polarising 
Jetal: cement 
gauges, wire and, 
moire, : 
specimens. 
trades e 
white, 250, 285 
work, screws for, 169 
Metalliferous eposits, 
tion of, 523, 
Metalling a road 
Metallurgy of 
Metals: action 
441 


rebronzing, 418, 


truth cx e 
Meteors, 124 
Meter, an angle, 410 
Methylated tinish, 69 
Metronomes, 63 
Microphone : i ‘ 

intluence 

the action 


in one, 
Mierophonic contacts, 
Mirropolariscopes 25 


§25 


by break- 


274 


dynamo machine, 245 


f a telescope, on the, 


293 


and gear, 13, 85, 107, 


Alarch, sub-Kimineridge vor ing at, 509 


Tiare Tranquillitatia, 


28 


Murine: alge, preparation of, 194 


ent for, 391, 417 


216, 311, 


lantern, 369 
objectives, 129, 153 
portable diesectiog, 
Microscopes, adapters 
Microscopic : imase, 
objectives, 599 
Microscopical ; 


mounting, 0, 


of, 267 
engines, 201 
Migration o 
Militia, 


cooking, 156 

formation of, 310 

tinting, 304 
Mill stones, grist, 136, 
Mineral waters, 298 
Minerulogists. to 
Mineralogy, PY 

303, 333, 

Mining, 5 
silvering, 18, 65 
Mitcheli’s steam 
Mitre machine, 


624 
Mixing oil paints, 992 
Modelling Wax, 200 
Moire metal, 320 
Molasses, 
Moment of 


Monoceros, id 


secular accele 
Moonlight 0 

migration o 
Muunstruck, 123 
Morse: printer, 200 


Mortar, 
Mortgage 


analysis OF, 


M ortise wheels, 42% 

Moths ia fur, 487, 535 

Motion: and matter 9 
the Kak, Go 


512 
d and the 


Wenham's. 426 
quest: on in. 


plaster moulds, 90 
322 
Stohrei' 


434, 504. 576 
medicine and, 
ot breaker, 


Meridian, universal and uuiform time, 


eyepiece, 10. 158 
for rubber and, 5: 
d, 533 


varni-h fo“. 68 
xhibition, 401, 424 


Metallic piston packings 


with silver, 

nickel, notes on. 
of chlorine on. ‘ 

coloured films on, 524 


308 
Meteorological : instruments, 320, 341, 
athedra, 80 


2 
of surface condensed gas on 
of the, 145 
telephone and, trausmitter aud receiver 


Fase's 519 


reparations, eau de Javelle in 
Midland: engine, recent breaking ot axle 


chemists and, 
rolo ical, 
351, 399, 445, 493, 


534 
Mirror: acratches on, 418 


washer, 39 
the Howard adjustable. 


foreclosure, 109 
Mortgaged property, 87 


Institution 


20⁴ 


8. 868 


550 
208, 320 


532 


560, 582 

origin and forma- 
587 

591 


gome modern systems of cutting, 26, 


— — 


Motors, 


221 
Alertand NACHET 


Mottled soap, 1 
Mouldiog and casting cylinders, 406 1 
Moulds : coppering , 453 Omnicycle, the, 2 
hardening plaster of Paris, 111 Onion, use of the, 146 
Mount cuiting. 343, B07, 391, 415 Opera-glase. 298, 342, 
Mountain obser’ atories, 201 Ophiuchi (36), 264. 263 
Mounting: balsam, 89 Optical: agna ling, distant, 550 
diatoms, 158 work, lacquering and dead black surfaces 
in glycerine, 647 oD, 1 
insects, 441 Orbicycle, the, 338 
lene, 392 Ore, test for coppers 415, 462 
microscopical, 36 Organ: 397 
telescope, 537 action, Kegellade, 91, 112, 184, 200 
Moy's vessel, Mr., 507 American, 92, 134, 156, 200, 440, 557, 561, 
Muscle v. brain, 239 580. 583 
Music: 464, 481, 511, 512, 533. 536, 555, bellows, 183, 249 
559, 581 600 — coupler, 18 
key characteristics 10 piano, 292, 838, 365, — sub. bass. 1 
385. 410, 433. 455, 509, 531, 579, 603 Darrel, 40, 67, 111, 134, 165, 178, 200, 223, 
printing ontfit, 344 
Mustard and molss-e8. 431 chamber, 111 
Mystery in magnetism, 69 couplers for, 942, 867, 391 
pipes, voicing, 11 
swell, 367, 395 
Organ-blowing by gas- por, $4, 128 
8 improved camera lucida, Oraans, hydraulic blower for, 484 
282 Origin: and formation of metalliferous 
Natural history of the eel, 238 deposits, 523, 554 
Naval architects, institution of, 46 of amber, 525 ‘ 
Navigation, surface, 520 Orion, suspected variables in, 9 
Nebraska, intermittent wells in, 170 Orionis 31): 10 
Nebule, 68, 112 jota, 81 5 
Nebulosit, in Bagittarius, 408, 455. 503 sigma, 29, 81 
Nebulous observation, a very, 171 Ornamental: lathe scie s, 55,84, 106, 172, 
Needle, extracting, 92 198, 219, 266 
Negative varnish, 79. 381. 418 turniog, 23, 109. 579, 604 
Negatives: retouching, 181 Ornamentiog gia:s, china, Ko., 545 
varnish for, 79, 381, 418 Ostrich featherr, bleaching. 5 
weak, 392 Oval chuck for turaing bradawl handles 
Nervousness + 584 582 
and sleeplessness, 19 Overhead, speed of, 580 
New Zealand, emigration to, 333 Ove! strained piano, 56), 582 
mounted police, 414 Oxidation, 274 to’ 
rail waye, 268 Oxygen, 285 
Newtonian, eize of flat for, 58 Oyster and neh culture, 40, 111 
Nickel: estimation of, 1 


— rusty, 


142 


1 
. easy inethod of preparing in- 


for, 865, 385 


333, 


„51 


, 342 . 
f birds by moonlight, 578 
commissions in, 275 
Milk : condensed skim, & new food, 539 


Ə 


156 


416 
119, 163, 200, 255, 
641, 659 


mustard and, 431 


Momentum, 369, 392, 415, 4 


fects with lantern, 317 
f birds by, 575 


transmitting key, 39 
ia of, 226 


f comets, 4:5 


Numbers, 
Nurse, 


sieht, 


— boa 


Oil-paper. 
Orl-eheet, 


metallurgy of, 
oxidisation of, 92 
plating, 275, 297, 
rolling, 150 

chromic acid batteries, 1, 45 
439 | Nitrites und nitrates, 219 


mechanical, 


: Occultation of Saturn, 
M on: centre of gravity of earth and, 361 Occultations of plancts and stars by the 


Jubrieating, 34, 


320 


school a? 371 
578 


171 


daylight, 10 


195 


aste, 252 
559, 62 
G7, 111, 


19 
of turpentine, 993, 416 
pain ings, ploom on, 68, 91 
rda for, 319 
— varnishing, 137 
watebmcker rs 221 
Oilvake. analysis o 


f, 835 
871 
âres ing. 16 


4 
in United States, 501 


for babies, 548 


PACKING for small syringes, water- 
tight, 136, 156, 178 

Packing-cases, contents of, 487 

Paddle-wheels for a screw steamer ,tompo- 


583 
431 


N rary, 
Pain in jaw, 561, 
Paint: blackboard, 


fireproof, 9 , 
Non-actinic colour, a per for venetian blinds, 418, 440 
Non-conductor, f usible, 67 gold, 114. 
North British engines, 973, 37. 43. mixing oil, 30 . 
North Eastern locomotives, 113, 155, 205, what best protects icon, 502 
942 | Painting : 508 
North London engines, 393, 410, 481 bath, 419 
Northampton accident, 129 bicycle, 19 
Nose-Piece. Pease’s facility, 401 boner, 417 
Note paper, atamping, 606 carbon blocks for crystoleum, 475 
Notes: astronomical, 75, 163, 283, 378, 472, coach. 607 
92 lass, 38, 65, 111, 134, 126, 511 


photo, 180 
on electrostatics, 6? room, 110 
on plumbing, ractical, 47, 76, 101, 131, Paintmgs, bloom on oil, 
167, 235. 282, 330. 378, 402, Palisades, wood. 197, 157, n 


Palmam qui meruit ferat, 
Panadas or bread jellies, 122 
Panama canal and the Gult Stream, 
Pancratic eyepiece, 92, 
Paper: articles, 8 

bouts, 606 

canoe, varnish for, 391 


602 


cap, 581 
from wood, 311 

BJ ECT-GLASS : a 2tin., 171 gelatino-bromide film, 471 
defect in, 123 pulp, 336, 385 
inflorescence 10, 393 ribbon, unwindirg, 302 
the achromatic, 3, 74, 100, 188, 259, 305, Papier moure, 536 

312, 329, 336, 377, 405, 451, 498, 521, Parabola. 204 

591 Parachute stars 
working, 99, 283. 473 Parattin: lamps, 322, 342 

Object-glasses : 504, 530, 655, 579 wax, colouring, 


— sulphur and, 275 


Paraguay tea tree, 


spherical te ts for, 106 Parker-Smith automatic screw brake, 507, 
Objectives, miei o., 129, 153, 599 580, 603 
Oboe: 557 Partnership: 512, 518, 605 
elarionet OF, 608 and promissory notes, 442 
Observation: & Very nebulous, 171 ‘Passenger, railway, 483 

solar. Paste, crystoleum prepared, 92 
Observations: astron mical and short Pusteur's fluid, 19. 36 


Patches, invisible, 


Patent: bill, the new, 73, 590 


tidal, 289 — discussions on, 164 
Observatories, mountain, 264 fees, foreign, 
Observatory o house, 313 law, 92 
Odserving: in London, 433 laws, the, 33 

weather in February, 10 Patents: bill, the, 590 


dark, 81 moon, partially graphic computation Pattern-making, 25, 9% 43, 191, 258, 306. 
— limb of, 171 of, 10 354, 402, 427, 448, 497, 520, 693 
exhibiting phases of, 201 Ocean steamers, 8 ced of. 404 Patterns, varnish for, 469 
identitication of stars in neighbourhood Ortave coupler for American organ, 181 Paviog : street, 246 
of, 503 Odie licht from the living body, 258, 312 woud aud granite, 484 
predicting rise of, from ag, 29 Ohm's law, 195, 179. 22%, 272 Pavnbroker, payment to, 336 
rising and setting, 80. 92 Oil: cotton-sced, 636 eu: preserving. 4x3, 511 
ration of motion of, 215 ren. 465 stowed iu cream, 437 


Pease's facility nosepicee, 404 

Pea-sticks, substitute for, 251, 27 

Peu: makings 270. 203 
etylographic, impcoved, 498 

Pendulum : 115 

and escapement, 156, 

bob, weight of, 202 

Penholder for the epicycloidal cut ing- 

rrame, 152, 178 

Pens. uring. in cutting frame f, 152. 173 

Perambuiaver wheels, 92, 113 

Period, a danger of the, 180 


l 1 
165, 158, 177, 


178, 201 


— 
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Periodic syatem, 346 y Potential: 154 


Regilding, 487 Bandblast process for sharpening files, 
Petpetual almanac, 149, 219 galvanometer, 485 Registration of designs. 417, 440 554 
Pereei, alpha, 264 Poultry, 559 Regulater, heat, 206, 227 . Sanitary, 419 
Perepiring hands, 369, 415, 440, 488, 510, | Power: for a 2\in. reflector, 312 Reishenbach’s phenomenon, Psych'cal | Ranitas, 179 
557 of crank, 113 Gociety’s experiments on, 246, 965 Bap ot pace experiments on the physics 
Petritdid furest, 476 of terrestrial telescope, 215 Relations, supporting, 320 r and chemistry of the, 169 
Petroleum : and its products, 382 Precious stones, cuttiog aud setting, 596 | Relay, 608 Satellite, Jupiter's fourth, 171 
als fuel, 857 Preserving peas, 488, 611 Relievo maps, 114 Saturated solutions, 295 
Pettenkc fer on cholera, 502 Press: burnisher or rolling, 201 Remedy for burns and scalds, 487 Saturn: 81 
Phases of moon, exhibiting, 201 hyd: ostatic, 321 Removing buildings, 560 dusky 1iog of, 123 
Phenomenon, electrical, 464 Pressure, water, 66 Renan on culture, 547 occultation of, 195 
Philadelphia, cable car traction in, 911 Primrose", changing colour of, 822 Requisites, exhibition, 463 ring, Encke’s division in, 171 
Phosphorus : ia brass and tin, 208 Printer, Morse, 200 Repairing : pianofoꝛ te, 66 Saw: circular, sharpening, 225 
in iron and steel, determination of, Printing: collotype, 65 watch, 88 — new machine for sharpening teeth of, 
284 deterioration ot, 509 Replating on copper, 486 l 855 
Photo-mecbani al printing, Swan's im- glazed calico, 486 Replies: legal, 15, 63, 87, 109, 222, 245, 816, | jigger, 5:3 
provements in. 406 ink, removing, 274 889, 433. 478, 580, 605 Scalds, r: medy for burns and, 437 
Photo-etudio, 391 Prints, permanent silver, 570 medical, 63, 109, 222, 269 Scales of plans, 322, 361 
Photographic: backgrounds, 298 Priem: making, 342 Research, psychical, 518 Scarlatina, 274, 286 
bath, 227 polarising, Hartnack and Psazmowski's, | Rese: voirs, discharge into, 898, 416, 440 School, is a, a nuieance 1 371 
lene, 113, 273 571 Residues, battery, 372 Schoolmaster, army, 203 
positives, developing, 250 query, optical, 370, 392 Resin, dissolving, 463 Schools, wri in, 7 , 
rollers, polishing, 229 Prize essay on the compensation balance, | Resistance: electrical, 19 Schulgio’s mixture for imbedding, 51 
toning bath, 486 555, 577, 605 figure of least fluid, 159 Science: examinations, 159, 581, 655 
Photographs: foreign, 226 Prises: and science teachere, 68, 91 of Daniell cell, internal, 110 pbysical, dictionary of, 215 
toning, 226 for iaventions in ounnection with rail-| of wires, 114, 156, 464, 517 study for watchmakers, 442, 463 
Ph.tography: amateur, 212, 379, 418, ways, 349 to electric currents, 418 teachers and prizes, 68, 91 
474 Probate duty, 176, 202, 605 Retouching negatives, 181 true promoters of British, 40 
colonial, 464, 484 Problem : 66 Reverse current, 136 Soirntiric News, 8, 28. 51, 79, 104, 122, 
tourist, 563 belt, 38 l Reversing gear, eccentrios in, 168 148, 170, 194, 215, 240, 968, 287, 311, 
Photolithogiaphy, 89, 181 Proctot's: smal star atlas, addenda and „ 380, 383, 407, 482, 454, 476, 502, 
Photometer for measuring the variable corrigenda to, 313 Reviews: 526, 650, 576, 593 
and auspec‘ed variable stars, 884 star atlas, 345, 868, 991 A Manual of Marine Engineering, by A. 
Photos: copying, 393 Proc: on: double f., 81, 105, 124, 149 E. Seaton, 98 Scientific Societies : 
0 enlarging, 178 stars near, 171 A Treatise on Electricity and Magnet- | Geological Association, 8 
painting. 18) Projection, lantern, 19, 86 ism, by B. Mascart and J. Joubert, | Liverpool Astronomical, 147, 287 
sticking to g'ass, 228, 250, 890 Property, woman’s, 93. 100 565 Liverpool Engineering, 104, 148 
Physical: changes in seven years, 18 Proportion and anatomy, 561 A Treatiseon the Law of Jilectric Light- | Royal Astronomical, 26, 147, 239, 333 
constitution of the sun, 102, 167 Protozoa, new method ot staining and pre- ing, by B. Cunnynvhame, 471 Royal Microscopical, 27, 78, 147, 262, 
discovery, histury of, 123 serving, 185 American Foundry Practice, by T. D. 831 , 
science, dict onary of, 215 P-oriasis, 178, 201, 223, 317, 380, 366, 438 West, 97 The Meteorological, 79, 170, 262, 383 
theory of the tides, 314 Psychical research, 518 Bee-keeping, by A. Busbridge 305 Western Microscopical Ciub, 4535 
Physics: and chemistry of the sap of | Psychical Society sexperimentaonReichen-| Design in Textile Fabrics, by T. R. 
lants, 169 bach’s phenomenon, 246 As urst, 566 Scientific: aspect of vegetarianism, 31 
Solar and terrestrial facte, 690 Psychology in extremis, 216 Electric Light, by J. W. Uiquhart, education m England, State facilities 
Pi, calculating, 550 Pulp, paper, 336 211 for, 506, 550 f ; 
Piano : keys, 559 ; Pump: Ab.ssinian, 394, 417 toques into Human Faculty and its | Scotiend, recovery of small debtsin, 369 
munic, key charact« ristics in, 202,338, 365, air, 155, 561 velopment, by F. Galton, 378 Scouring casks, 295 
385, 410. 433, 455, 500, B31, 579, 603 boiler, 484 Mechanical Drawing Self-Taught, by J. | Scraper, and how to use it, 357, 400 
Pianoforte: 137 boxes, packing, 395 Rose, 211 Scratches on mirrors, 418 
repairing. 66 chain or blanket, 114, 185 Micro-photography, by A. Cowley | Screen, focussing, 36 
sound bourd, 136 lift, 321 ley, 98 Screens, thermometer, 267 
tone of, 485 Pumping: 179 Miscellaneous, 98, 211, 305, 471, 566 Screw propeller, slip of, 200 
wenk-toued, 136 engine, low-pressure, 159, 202 Modern Steam Practiceand Porio oing, Screw-chasers, 141, 73 
Jictet's, M., new model for swift steamers, | engines, 584, 608 by J. G. Winton and W. J. Millar, | Screw- chasing, 84, 107 
455, 478, 528, 556 Pumps: 251. 487, 511 30⁵ rcrew-mania, 14, 62 
Pictonal background, how to make a, chain, 293, 317 Physics in Pictures, by T. Eckardt, | Screws: 339 j 
_ 452 cistern, 518, 536 98 . for metal work, 169 
Pictures : crys'oleum, 440 old-fashioned, tovks . n, 582 Practical Electrical Lighting, by A. hardening small, 319 
varnishing, 137 soda-water, 115 Bromley Holmes, 470 lacquering, 583 
Pile-driving, 69 Punching, 113 Practic:1 Histology and Pathology, by ornamental l.the, 55, 84, 106, 172, 198, 
Pinions watch, 113 Punt, 318, 390, 582 H. Gibbes, 470 219, 266 
Pipes: boring wood tobacco, 87 Pyrological: mineralogy, 119 163, 200, 255, Saw-filing, by R. Grimshaw, 98 ; substitute for binding, 321, 311, 367 
cast iron water, 636 903. 338, 351, 399, 445, 493, 541, 559 TheMec anical Engineering ofCollieries, | Screw-threads: 13, 151, 220 
noise in, 65 test for boron trioxide, 193 by C. M. Percy, 470 buttress, 296 
pressure on, 40 , Pyromcters, 64, 109 The Sotence of Man. by C. B ay, 305 Bea: fog si ing at, 78 
Piston: Tantali peeking for, 560, 582 The 9 918 and Folge, by W. J. E. high 8. nan oa or 
Tings, 40, 560, 582 rane, 21 ke e of, 24 
Pitch, boiling, 345 V The Students’ Mechanics, by W. R. Sea-bathing and deafness, 372 
Pitch pine, polishing, 298 Queen i "aa 67 90 IBD the Browne. 211 Sea-level, variability of, 385 
Pivot, broken verge, 203 Queensland, 67, 57. 179. 812 The World in Pictures. 304 Season tickets, 63 
Pivots, watch, 415, 538 nat hee ae a 157, 179. Workshop Receipt', by R. Haldane, | Seasoning, wood, 158 
Pivot-holes, Geneva, 93, 113 oc Poo 37. 17 566 _ | Seaweed, preserving, 416 
Plagiarism or what ! 388, 480 1 137, 179 Secondary batteries: accumulators or, 6, 
Plain dealing with a flat, 264 questi „le ss Midas dal Rhubarb, cultivation, 484, 581 15, 102, 279, 327, 375 
Pianete, weight of the, 454 Ao Salon tesa , Ribbon paper, unwinding, 392 — and the eleciric.] storage of energy, 
Planisbing copp r, 115 Enon: ry 1 3.894 Rice, food value of, 120, 228, 317, 839, 582, 260, 245 
Plants in sleeping-. ooms, 274, 318 Quit, noti.e to, 183, 39 556 — Tribe’s improvemen's in, 447 
Plaster : casts, hardening, 1V, 90 Rig: for small boat, 88 battery, a , 420 
heating, 388 f RABIES, saliva in. 465, 534, 381 handy chucking, 476 Seconds’ hand, 582 
moulds, ca: ting medals in, 90, 111 Radiation, Prof. Tyndall on, 213 Rigel, 10 Sections, Frenzel's method of fixing on 
of Paris, 344 Railroad, novel inclined, 539 Right of way, 222, 246 elide, 429 
~~ fibrous, 416 Railway: accidents in 1882, 222 Ringing, chauge, 37 1, 393 Secule r acceleration of the moon's mt: OO, 
Plativg, nickel, 275, 318 carriage tires, 90 Rings: brass on gasali:re, 464 215 
Platinum: contacts, 31, 64 company, liability of, 109 fairy, 182 Seeds, fern, sowing, 135 
meltiog, 486 couplings, 112, 146 ‘piston, 40 Selenium, 588 
wire, cleaning. 136, 156 fishplates, flexible, 439 Rising and setting of moon, 92 Semaphores, illuminited, 216 
Plato: and Jupiter, 335, 384 gradients, 487 River, examining bed of, 463 Sense culture, 51 
craterlets on the floor of, 288 passengers, 478, 488 Road: bicyclists on the, 370, 416, 440 Serpent’s skin, dried, 322 
Pledges and pawnbrokers, 87 tignalling, 267, 337, 386, 411 i metalling a, with silver, 587 Set, hardening half-round, 93 
Plough, magnitudes of stars in the, 313 — aod colour blindness, 292, 314, Rod, adjusting, 40 Settlement: after - acquired property an 1. 
Plumber’s: solder, cleaning, 247 signals, 267 Rogerian or dualyte telescope, 364 12 
wiped joints, 394 ` aleepers, preserving, 334 Rogers’s patent universal arc lamp regu-| marriage, 246 
Plumbing, practical notes on, 47, 76, 100, speed indicators, 483, 530 lator, 381 Seven year physical changes, 18 
134, 167, 190, 211, 235, 282, 330, 378, trattic in United States, inerea e of, 550 | Rolling nickel, 159 Sewerage, 12 
402, 428, 448, 472, 496, 511, 669, 591 Waggon couplings, 146 Roman candle stars, 35 Sewing mach ines, faulty, 344, 391 
Pn-umatic bell, 317 Railways: electrical, 141, 233, 445 Roof for shed, 318 Sextant, pocket, 454 
Pocket: medical coil, 368 New Zeuland, 268. 411 Roof-tiles, coating for, 135 Sh des in colours, 349 
sextant, 404 workiog cost of. 585 Roum, painting, 110 Shafting, 569 
Polarisation : 530 Rain of blood, 215 Ropes, load on winding, 36) Shafts, bigh chimney, 537 
of light, 537 Rainband spectrose pv, 49, 551 Ross battery, 109 Share, purchase of, 100 
Pulariscupe, 87 . Haising water, 18, 36, 65, 371, 393, 512, | Royal arms, using the, 369 Shed, roof for, 318 
Police inspe.tors and their duties, 456, 558 Rubber and metal, ceweut for, 532 Sh et- iron, single and double, 343 
635 Range, cement for, 442 Rubbiogs of bras e, 136, 156 Shellac, dec lorising, 26 
Polishing: brws, 200, 223, 269, 817 Rational dress, 12, 83, 174, 198, 292, 365, 434, | Rudimentary astronumy : 150, 216 Shells, arranging case of, 251 
on braes, 154 504, 532, 576 works on, 171, 216 Ships, anti-fouling comp sitioa fur, 476 
pitch pine, 293 Readiog : French, 581, 607 Rule: marks oa, 227 Shoddy: manafactu e, 339 
walking stu ks, 64, 183 thougot, 314. 337, 349, 384, 367, 386, the slide, 84, 108, 100, 137 waste, oil in, 252, 295 
wheel, attaching buff leather to, 271 409, 436, 457, 481, 505 Rupture, 15 8 0e:, eoftening boots aud, 372 
Folypus nasi, 109 Real estate agents abroad, 462 Ruseia leather, 581 Short focus telescopes, 62 
Porcelain, brilliant colours for glass and, | Rebronzing m-dals, 322, 441 Rust: preaervi-g steel from, 226, 250, | Short-sight, 137, 171 
dur ; Red: int, 442 603 Show, the Speedwell, 7 
Portable: boiler tubes, 177 ligh's, 465 prevention of in small arms, 69, 92 Shutters, how to arrange drop, 628 
RAR, 461 : stain for stone. 582 Rusty nickel plate, 35 Sight, ehort, 187, 171 
Porter aud ale bottiing, 203, 248, 270 Rede lecture, Prof. Huxley’s, 357, 335, Sign of old times, 264 
Portland: cem nt. 133 409 Signal station at Mount Whitney, 538 
ol r halo observed at, 217 Reed orzan, 609 SABINE: the late general, 412 Signalling: distant optica!, 550 
Portrait lens, 17 Reeds : free, 603 and Arctic exploratioa, 438 railway, 267, 292, 314, 337, 388, 411 
Pusitives : bad, 223 steel, 584 Safe, damp, 370 Signals: tog, 200, 223, 247, 209 
Blass, 36 vibration of, 413 Safety-valve: graduation, 35, 114 railway, 267, 337, 886 
on d y plates, 390, 461 Reflecting telescopes, 53 weighting, 204 Silber lamp, improving, 202 
Potash : bichromate, cheap, 498 Reflector: eyepiece for, 311 ittarius, nebulosity in, 408, 455, 503 Silver: assay, 219, 265, 205, $17, 336 
~- prepared, 226, 439 power for a 2hin., 312 Sale of drugs, 369 depositing, 465 
epecitic gravity of, 265 teats for an 8iin , 80 Saliva in rabies, 465, 534, 581 metalling a road witb, 587 
Potwssic eblorochromate, 533 Refractive indices of liquids, 530 Balt: am slgamating, 206 rints, permanent, 570 
Potato spirit, 156 Refractor : testa for a 2jin., 68, 80, 91 use of, 541 silvered-glass telescope, Dr. Draper a work 
Potatoes, new, and how to cook them, 549} — (in., 123 Sand, lawn, 138 OD, 221, 552 


Tone of pianos, 485 

Toning photograph, 226 

Tonite, 37 . 

Tonsage of steamers, 488, 635, 582 


Tool angles, why ce ? 187 , 
Tools. 8 dards for machine, 122, 152 


Swallowing, difficulty in, 536 

Swan's improvements in photo-mechanical 
printing, 406 

Swell, organ, 5 

Switch for electric lamp, 534 


2 


Sydney, emigration to, 


Bilveriog minor, 18, 58, 65 
Single line wire, 188 

ninkage of bed of sea, 712 
Sinking welle, 322 

Sirius, motion of, in spac’, 80, 114, 123 


Standards for machine tools, 122, 152 
addenda to Proctor s amall, 


Skelctons, setang |P, 481 we 
Sketching paper, rest ring damp-spoiled, Sympathetic inks, 557 b 
Syringes, watertight packing for small | Tour, walking. 187 
surgical, 136, 156, 178 Touri photograph , 568 
Tour, holiday, 586 


Towns witbout smoke and houses without 


double, what is a! 171 
coal-cellars, 153 


mapping for amateurs, 


serpenb'e, dried, 822 
Skins, tanning with far on, 431 maps, 123, 312 
Skipping e 38 8 starch, dyeing black. 93 Toy gas on ines, 
Bleepers, railxaJ, preserving, 334 Starry heavens, aspect of the 47 Toynbee’s e ectrical launch, 388, 463, 602 ` 
Bleeping-caP, magnetic, 345 Stars: addenda to the catalogue of Tracks, bicycle. 127 
Blecping-rooms, pants 1D, 974, 206, 318, ted. 9 5 f Traction : cost of electrical, 581 
340, curious groups of, 264 Tannin, action of, on cili engines, three: wheel, 
Sleepless child, 15 in the catalogue of suspected variables | Tanniog kins with fur, 431 Trade, learning 8, 320 
Sleeplessness, nervousness, and, 19 in which variation has been observed, | Tape: and dies, hardening, Training, diet in 
Slid-, dark, 454 241 irally grooved, 221 Tramear motion by air pressure, 485, 581 
Glide-rest, front, 152 magnitudes of in Plough. 312 itworth, and gas-chread, 113 Transfer of thought, see Thought ading 
lide-reats, setting, 1 near moon, jdentificativn Of, wooden, 269 : sit: observer slide-rals for, 418 ! 
Slide-rule: Dixon 2 combined ciroular,549 Tartaric and citric acid, 277, 370 of Venus, 52, 81 

for transit observers, 413 Tasmania. 390, 556; itter: 114, 902 

Gravet'g, 56, 684 Taxidermy, 681 Bla kes, 87 1 

practice, 658 250 Tea : 85, 88 Trensmi key, Moree, 89 

the, 94, 108, 109, 137, 157, 245, 266, 478, adulteration of, 15 Trav man and gear, 18, 85, 107, 

605 home-grown, 579 153 

Blide-valve : engine, 158 p i, 288 Indian, 154 Tribe's improvements îm secondary 

getting, variable, 9, 81. 124, 171 tteries, 417 

loco. , — classincation ot, 241 Tricy p, 371, 998 . 

— new photometer for measuring. 384 , the, 14 new form of bicycular, 218, 267 
entific edacation in Technical education the City roadster. 244 
i Tricycles : 11, 31, 53, =. 107, 126, 109, 178, 


Slides: lanterns and, 26, 50. 104, 146, 182 State faciuties for sci 


painting magic-lantern, 226 England, Ko., 506, 550 ing classes, 435 
Teeth : Loosening instead of drawing, 182 


Gliding rule, 15 8 : 137, 179, 
Slip: carriages, oont.nuoue brakes on, 63 | boiler, 93. of wheels, 537. 560, 582 
couplings, 319 domes on Locomotives, 372 Telephone: 18, 290 direct action, 2 
of screw propeller, 200 electricity from bigh pressure, 274 and microphune tranamitter, &c., in one, worked by gas. 
Small arms, rust in, 69, 92 pipes, water-hammer in, 452 Trigonometry, 264, 
Bmoke, houses withont coal- cellars and pressure and temperat ure of, tents in America, 642 Tripods, camera, 14, 33, 61. 129 r 
towns without, 153 Washer, Mitchells, 39 ectric bell used as, 244, 209, 316 | Tripping of gravity escapement clocks, 34, 
Soap: giycerine, 111 i 56, 108, 129 

motiled, 14 Trout, groun it for, 91 

va ‘ Trouvé’s ; Oe mate battery» 163, 102, 

2738 
golution for dichr. mate battery, 180 


Boa 
Society, building, 246 144 
Bteamers : high spced, 507 Telephonic, 581 
Telescope: 11, 346, 558 


Soda, caustic, condenser for locomotives, 


b98 speed of ocean, 404 
Soda-water : bo-tlos, patent, 488, 511 M. Pictet's new model for swift, 455, Og 
pumps, 114 Tubes, collapse of, 606 
Sodium bydrosulphit , 390, 439 Doliond's student's, 437 Tumour, remedy for, 118 
Rofieninz icon, 225. 297, 319 Dr. Draper’s work on the, 552 Tan: : bells, 91, 112 
Solar: eclipse of May 6 4514 a magoifying power of a, 145, 264, 599 forks, making 
matters, 11, 58, 105 Tunnels, 557, 6 
Turbine wheels, 


— triple, by Jupiter’s fourth satellite, 9 


— the, 339 
haloes, 216 new form of, 552 
observation, 408 wer of terrestrial, 215 
ailvered glass, Dr. Drapers work on the, balls, 65 
orvamental, 93, 109, 679, 


physics and terrestrial facts 


, 599 
system, experimenta, demonstrations of 221 
i three-inch Dumpy, 265 


581 
soften ng iron and, 297 


the vortical theory of th; formation 

of a, 49,105 springs rusting, preventing, 608 tourist, 318 

Sold- r: for aluminium, 510 tinning sheet, 294, 442 Telescopes : astronomy and, 211 oil of, 393 

refining, 247, 369 steel-hardening tallacies, Gregorian, . le, a large, 811 

useful kind of, 269 Steel-iron, 8 object-glasses fur, 441 Turtles, keeping, 631 

Boldering, 511, 534, 558. 581 Steeumg, well. 975, 318, 841 reflecting, 53 Tusk tenon, double, 463 

Soldiers and their debts, 15 Stereoscope, Helmnolts's lenticular, 390 short focus, Twist-drills, about, 292 

Soleing, boot, 40, 155 Stewed fruit for the gouty and dyspeptic, Telescopic matters, 88, 289 , Prof., on radiation, 213 

Solicitors charges. 2i 429 Tell-tale, 367 

Solid eyepiece, 105, 217 Sticking labels to tinned plate, 393, 416 Tempel’s comet, 454, 455, 477, 503, 551 

Soluble chemicals, 536, Sticks, walking, polishing: 16, 35, 64 ture error, 506, ULCERS, ointment for, 40 

Solution, lime, Sticky Americaa cloth, 488, 511 i Ullages 392 

Golutions, fluorescent. 205 Stitching ir · me, 250 Una boat, 345, 969, 892, 404 

Bolvents for dried leaves, Btock and ex loration in Avstralia, 109 389, 478 nicycle, 251, 4 

Homer set, ancien: h:story of. 697 Stockport an Buxton ra'lways 416 s United Btates : 462, 510 

Sound, non-conductor of, 20, ¿ : i i : 1 ase of railway traffic in, 550 
: Ural, gold discoveries in the, 649 

iliaing tin boxes, 


Soundboard, piano, 186 


Stoves, Cutt) b 
Test : for alcohol, 581, 583 


to ard, 485 
Boundpost, function of, in violins, 5-9 Stop, 252 
gooni produced by wiad, 48 Storm sounds in a telephon?, 610 for copper ore. 369, 392, 415, 462 
Stout, alcoho! in, 89 Teating : battery, 251 VACUUM brakes, L. and N W., 387 
electrical, 114 Values of coals, relative, 485 
Valve, expansion, 19, 411 


Sour wine, 418 


Sourdine, 636 Straightener, wires 266, 202 
South Kensington examination, S44 Strangway 8 improved telephone, 380 flat surfaces, 
of the heart, 465, 511 Strap. flexible, 513 glycerine, 58% Valve ger 
water, ait and earth, 574 Joy's, 
Variability of tea-level. 885 


Spenking-tube, 607 Straw hats, bleaching, 181, 202 
29 Tea's: for Ain. refractor, 68, 80, 91 
Variable etars : 9, 81, 134 


Specific heat, 418, 441, 463, 181 ngth : 270, 
Spectre of the Brocken in America, 532 for Ain. refractor, 123 l 
Spectroscope: 38 of boilers, 56! for Shia. reflector, 30 addenda to c logue af»? 
attaching to equatoria 217 Striking clock, 417 for whitelead. 182, 249 ification of, 241 
Strontia process of extracting sugar, 587 | Theory of bleaching. 251, 272, 839, 390 new photometer for measuring, 381 
i variation o ed suspected, 211 


Structural casting, defects 10, 574 
Student's telescope, Dollond's, 47 


Thorn, Glastonbury, 19, 37, 65 
914, 337. 349, 364, 367. 


a: grinding and polishiog glass, 86, 
599 
Thought reading. 
386, 409, 436, 457, 481, 505, 523, 653, 


176, 105. 292, 297, 315, 480, 
metal, 529 


working, 61, 316, 319 
— lathe attachment for, 220 Styes, core 579, 602 
Speed: indi: ators, railways 483, 530 Stylograpbic peu, improved, 493 Threads, Whitworth, 275 for parer canoe, 394, 
of ocean stesmers, 404 Bub-bass, American organ, 1 Three dimensions, equations of more chm, making, 
475 negativa 418 


T 
Thunderstorms at Dunse, 364 


of overhead, 580 
Ticket-writer’s ink, 463, 


Spee machinery, 442 
8 peeds, high, and the Institution of Me- i : 
chanica Engineers, 496 for pea-s Tidal: heights, base line fur, 413 ish¢ 
Bpecd well sho”, the, 7. guccession duty, 344. 442 observations, 2 , i Varnisbiog k covers, 
Sphere, proposed gigantic, 385 Sugar, action of ligat on, 860 Tides : certain pecularities in, of British negatives, 1 
8 pherical tests for object-glasses, 106 phocyanides, 1 Islands, 432 iotures, 
Spinal con le int, 135 À Sulphur, paraffin and, 275 classiacation of, 386. 362 water-colour drawings, 131 
8, indles, se {-lubricated bushiog for high | Sulpburetted hydrogen. phvsical theory of, 314 Vaseline, 292, 296 
speed, 355 Gulphuric acid stains, 159, 180 predictions of, accuracy of, 361 Vegetable and animal oils, 465, 478 
Spinning, cotton, 485 Sulphurous acid : liquid, the, 408 Vegeta'ianism : 
Spiral winding, 38 d glass, 252, 273 Tide-tables, 486, 503 seientific aspect ol, 38¹ 
B pirally grooved taps, 221 gun: and moon, Josbna and the, 16. 29. 35, | Tiles, coating for, 114, 135 Vegetating headstones, 224 
64, 88. 100, 154. 177, 199, 228, 242,580 | Time: of exposure, 42 Velociman, 16 
univ meridian and uniform, 599 Velocity, angular, 550, 581. 583 
Venetian blind, Freen paint and, 418, 440 


Spirit, 
Splicing gut bands, 322 centre of, ri 
podium, 439, 20> physical cobstitution uf the, 102, 167 e, 114 tian 
B ponges, renovating, Pending still, and Mr. Dimbleby going ventilation: 112 
Bpontanrous combustion, 887, 411 on, 599 : hat, 113, 178 ; 
Pot again, on e, 215 ial: iti k, of bedroom, 868, 415, 461, 510 
Spray producer, 607 of Abaz, 110 Tinning : cast- of buildings by vertical tubes, 317 
SPriags. intermittent. 294 to show shape of earth, 314 Venus : dark limb of, 264 
Spur gearing. 98, 148, 191 Sundials, 199, 222 : i transit of, 52, 81. 312 
ci uare numbers, on, 578 Sunspot that was not a depression, 288 Verge pivot, broken, 181, 203 
S : lighting, 342 Vertigo, 15 
Vessel, Mr. Moy’s, 507 
Vessels for mercury, 58 


Veoham's mechanical, 426 
Stain, red, for st neun brick, 582 
Staining and preserving protozot, 
Steins: from ivory, removing. 297 
removing from cotton and linen, 


Tithe-rent charge, 112 
Tobacco insecticide, 
Toes pointing inward, 67, 111, 177 


violin: new neck to, 
worms in, 419 ; 
Violins, function of eoundpost in, 609 


185 
454 


Surface-condensed gas, 
the mierophone, 145 


21 dL ee F a 


157 
Visitation of . Observatory, 310 
Vital motion, 387 
Vogel's Enproremnents in photographic 


emulsions 
Voltaic : and frictional electricity, relation 


of, 68 
electricity, 297 


Vomi 581 
Vortial theory ‘of the formation of the 


Vuleanite : cement for, 57 
jewellery, restoring, 40 


vos Si 
ages, apprentice’s, 
Waggon 52 A = ing, 609 


W 1 . 16, 36, 64 
Walks, how a man, 392, 365 
Warh-leather, cleansing, 194 
Washer, M:tchell’s steam, 39 
‘Washing flannels, 413, 457 
Watch: construction, 486, 535, 558 

Geneva, 38, 112 

movements, gilding, 344 

pinions, 11 

pivots, 415 

queries, 182 


, tempering, 223 
38 


theory of the lever, 131, 152 

Watches: hairsprings of, 30, 59, 108, 115 
jewels of, 418, 441 
oilmg, 394, 417 

Watchmaker's oil, 801 


8 2 a toe ZN: 


BESA 


* — 


„And earth, testing, 574 
analysis, 90 : 


e of, 202 

density of, a 

engine, 36 

formula of, 292 

, 50, 
297. 387 

latent heat of, 870, 892 

maide, cast-iron, 559 

O and H io, Jake 

pressure, 88, 66. 

raising, 18, 36 1 65 l, 893, 512, 558 

right, 487 

supply, 187 

weight and, 68, 91, 112, 155, 178 
Water-colour drawings, varnishing, 181 
Water-gas for gas-engines, 24 
Water-hammer in steam pipes, 452 
Water-level indicator, 608 


clock, 845 

for N 114 

of engines, 489 

Weights of the planets, 454 

Well steening, 275, 318, 322, 841 

Welsh language, 65, 486 

Wenham’s mechanical stage, 426 

hed la by Austra.ia, 69, 92, 113 
bald ater di intensifier f or, 585 


“science study for, 442, 433 | Wheat meal, granular, 967 


‘Wheatstone’s bridge, 180 
Wheel : Barlow’s, 584 


gearing, 155 
eel-cutting machine, 38 
Wheels : cutler s, 611 


t 
itelead, tests ror, AES. 248 TRE 
Whitgreave’s hydraulic steamship, 576 
Whitworth and gas-thread tape. 118. 275 
Whoop ene : 206, 512, 536, 606 


turpen 
Wife: Lovs, 19, 87, 165 89, 110, 133, 154 
con tion, 870 
uestions, id $21, 841, 898, 441, 464 
W. oe and V e, 250, 890, 


Wimehurst’s: induction machine, 417 
influence machine, 17, 201, 235, 602 

Wind: indicator, electrical, 270, 293 
sounds produced by, 48 

Winding : drum, 226 
of electro-magnets, 859 


spiral, 88 
Window : darkened, 182 
dormer, 511, 533 
ine; ginger, 279 


sour, "418 
Wines, bottled, 344 
Wire: electric bell, 159 
fusible, 68, 92 


— 's20 
platinum S dadai, 138 
Pitana of 114, 156, 464 


single lise, 136 
„ 292 


Wires: e meran of, 517 
humming of telephone, 88 


Women’s property act, 98, 870, 415, asa" | 

Women as inventors, 213 — 

Wood : black dye for, 325 AEA 
boring bita for hard, 28 „ 
Japan stain for, 559 


pipes, boring, 87 


Wooden: pi and their capebiltie ds. 
ee’ 565 


, 269 
e A rendering flreproof, 168 
Work at Harvard observatory, 123 
Working : 3 technical education 


_pbject-alames 99, 288, 478 
Workmen, acci ents to, 48 
W motors, 602 so as 
orkshops, paper 855 or, 581 

Wrabness accident, 507 
„204, 225, 256 
ls, 7 


ting-desks covering tables and, 350 
ice from the firat, 3) 


XANTHINE, 578 


JACHT kon, 87, 80 
Yeast: German pressed, and bread, 
224, 248, 370, 204, 330, 966, 380, 414, a 
461, 610, 532, 580 
581 


: amalgama 419 
eis of, 345, 369 695 


cistern, 187 
explosi: re alloys of, 597 
powd 


er, 440 
Zincographic process, Biny’s, 580 
Zodlacal light. 124 y 
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ILLUSTRATIONS. 


ABBE’S camera lucida, 258 Child, vebiole for helpless, 487 Flazstaff, 250, 271 l Lathes, gear-cutting attachment for, 648 


Absorption, selective, of silvered glass, | Chickens, curing gapes in, 342 Foot, artificial, 16 NEES: Leathers, cup, 227 
552 Chucking appliances for the milling ma- | Fork and knife, combination, 820 Leg, artificial, 272 
Achromatic object-glass, 74, 100, 189, 499, chine, 568 Lens, air, 661 
522, 692 Chucking-rig, a handy, 476 ae Lessons in blowpipe analysis, 168, 200, 255 
Air lens, 561 Chucks, wooden, and their capabilities, | GALVANOMETER, 544 Lever watch and its theory; 181 
Air pump: 253 423, 460, 565 Gapes in chickens, h w to cure, 312 Leyden jar disch arge, long, 108 
(pneumatic), 155 Cistern pump, 518, 536 Gas power, organ blowing by, 34 Litt-pump for well, 321 
valve for, 19 City roadster tricycle, 244 Gauging water, 67 Limb, artificial, 138, 272 
Alarm and anti-incrustator, c»mbined | Clark’s improved diamond hive, 604 Gear-cutting attachment for lathes, 548 Limelight, lighting stage with, 342 
boiler, 120 Clock, Bain's electric, 139 Gearing : Jack-in-the-box, 61 Lining shafting, 417 
Amateur photography, 212, 381, 474 Cogwheels, 99, 143, 191 spur, 99, 143, 191 Link-motion, the, 66 
American organ bellows, 249 Combustion, carrying off products of, 271 | Geneve watch, putting in beat, 112 Lock-aut, improved, 435 
Analysis: easy lessons in blowpipe, 163, | Come's, matter and motion of, 363 Geological, 328 Locomotive: Joy’s valve-gear applied to, 
209, 255, 303, 351. 899, 494, 541, 589 Compensation balance, prize essay on, 577 | German railway signals, 388 411 
of iron and steel, 25, 166 Compound engines, L. and N. W., 393 Glass specula, grinding and polishing, 176, slide-valves, how to set them. 801 
Anemometer, a simple, 175 Condenser, 271 195, 293, 316, 480, 600 Locomotives: G. E. R., 199, 268, $71, 411 
Angle metre, 410 Cones, measurement of, 61 Graf ing holly, 271 Iri h. 66, 129 
Angles, why certain tool ! 187 Conical fittings, mandrel noses and, 13 Granule carbon battery, 227, 296 London and B. W., 157 
Angular velocity, 561 Copper battery, new oxide of, 500 Gravet's slide-rule, 505 ; Metropolitan, 344 
Arc lamp regulator, Rugere’ patent, 381 Core prints, 427 Great Eastera railway engines, 199, 268, North London, 393 . 
Archimedes, lunar crater, 551 Cornell lathe, the, 152 871, 411 ; London: and N.W. compound engine 
Artificial : foot, 16, 272 Couplers, organ, 391 Griengrocer’s spring cart, 583 893 | 
limb, 133, 272 Couplings: for railway cars, 112 Gregorian telescopes, 29 — express, 268 
slip, 819 Gresham and Craven’s vacuum brake, 463] and S. W. engines, 157, 462 
Cup leathers, 227 Grunow’s new camera lucida, 154 Chatham, and Dover tank engines, 271 
BALANCE, prize essay on compensa- | Curbs for wells, 275 Gut bands, splicing, 419 Tilbury and Southend engines, 341 
tion, 577 Current, reverse, 136 Lunar crater Archimedes, 551 
Bar-frame hive, 183 Outting : metals, on some m dern systems 
Barrel organ, 111 of, 287 HAIBRSPRINGS of w-tches, how to 
Base-p'ates, engine beds and, 520 mounts, 415 ft and alter, 30, 108 MACHINE: chuckiog appliances for 
Batteries: fitting up, 45 round holes in tinplate, 339 Halo, solar, 217 milling, 568 
secondary, electrical accumulators or, 7, | Cuttiog-frames, using pens in, 152 Handles for bicycles, &c., Kelsey’s im- dynamo, 37 , 
9 Cylinders : casting, 358, 406 proved, 8 : . for gulleting and sharpening circular 
Battery: granule carbon, 227, 296 struck in loam, 497 Hartnack and Prazmowski's polarising saws, 355 
new oxide of copper, 500 prism, 572 mitre, Howard adjustable, 524 
Beam, strength of, 323, 368, 466 Hat, ventilating, 113 tools, atandards for, 122 
Bee-hive, combination bar-frame, 528, DIAGRAM, theoretical indicator, 244, | Heliostat, 607 wheels, 354 
552 662 Hélouis’ carbo-oxy-hydric burner, 262 Machinery, dynamo-electric, 4, 77 
Bee-keeping, 183, 225, 340, 866, 528, 652 Diagrams, indica‘or, explanation of, 130, | High speeds at sea, 529 Machines, erecting, 417 
ine pump, 448 244, 272 Hive, Clark’s improved diamond, 604 Mairspring winder, 55% i 
Bell: a simple electric, 306 Diamond hive, Clark’s improved, 604 Hives, bee, 183, 225, 340, 366, 528 Mandrel, traversing, 85 
and indicator, Brailsfo d's electric, 245 | Double tusk tenon, 465 Holly, grafting, 271 Mandrel-noses and conical fittings, 13 
Bellows, American organ, 249 Dress for men, rational, 434, 504, 576 Hooks, wire, 320 Maxima and minima, 269 ` 
Belt: and pulley probiem, 20 Drop shutters, how to arrange, 525 Howard adjustable mitre machine, 524 Measurements of cones, 61 
electro-magnetic, 393 Drying box, 512 Hydraulic ram, 544 Measuring angles, simple means of, 291 
Bending T-iron wheel-rims, 67 Denamo: machine, 37 Hydrostatic press, 321 Mechanical stage, Wenham’s, 426 
Bicycle: and tricycie handles, Kelsey’s| the, how made and used, 544, 567 Mechan iss, 204 
improv- d, 8 Dynamo- electric machiner e, 4, 77 Men, rational dress for, 424, 504 
tracks, 128 Dynamo- machines, connections of, 417 INCANDESCENCE lamps,improve- | Metallic piston, 583 
Bicycles and tricycles, diagram of work of, menta in, 425 Metals, on some modern systems of cutting, 
20 l Indian tea, pure, 487 237 
, Bicyeular tricycle, new form of, 218 EARTH, sundial to show shape of, 314 | Indicator: attaching to cylinder, 89 Moteorological instrument, 439 l 
Biuding-screws, substitute for, 322 Electric: bell and indicator, Brailsford’s, | diagram, theoretic:l, 553 Meter, angle, 410 
pe: analysis, lessons in, 163, 209, 245 diagrams, explanation of, 130, 244, 272 | Metropo.itan engines, 344 
255, 393, 351, 399, 494, 541, 589 — simple, 306 Indicators, railway speed, 483, 530 Microphone and telephone transmitter and 
bow to make, 163 Electrical accumulators or secondary bat- | Infusoria, action of tannin on cilia of, receiver in one, 290 
lamp, por avle, 430 teries, 7 807 Milling machine, chucking appliances for, 
for sma 1, 88 Electro-magnetic belt, 393 Tnsulite sealed cell, 282 568 
Boier: alarm and anti-incrastator, com- | Electro-motors and their government, 573 | Irish locomotives, 66. 129 Mineralogy, pyrological, 168, 209, 255, 803 
bined, 120 Engine beds and base-plates in general], | Iron: analysis of, 285 851, 899, 494, 541, 589 
tubes, taking out portable, 177 620 determination of carbon in, 25, 166 Minima, maxime and, 269 
Box, „512 Engines: compound on L. and N. W., 393 | Jeochronism, 435, 480 Mirror, photograph stand with, 28 
Brake, am and Craven’s, 469 C. E. R., 199, 268, 371. 411 Mitre machine, Howard adjustable, 524 
Bridge, Wheatstone’s, 180 G. W. and B. R. of Ireland, 86, 129 Model metallic piston packing, 560 
tr, Hélowi:’ carbo-vxy-hydric, 262 L. and N. W. express, 268 JACK-IN-THE-BOX gearing, 61 Morti+e wheels, 403 
Bushing for high-speed spindle, new, 355 L. and S W., 157, 462 Jigger saw, 513 Moulding and casting cylinders, 407 
L.B. and 8.C., 392 Joy s valve- gear, 411 Mount cutting, 415 
L.C. and D. tank, 271 Jupiter: 9, 335 Multiplex camrra back, 568 
CABINET-MAKING, 56 London, Tilbury, and Southend, 341 note with respect to the limb of, 523 
Camera: baek, the multiplex, 568 Metropolitan, 344 
lucida, A bbé’s, 258 North London, 393 NACHET’S improved camera lucida 
— Granow’s new, 154 Equatorial, attachisg spectroscope to, 217 | KEEL for yacht, 87 282 
— Nachet’s, 282 E: ecting machines and shafting, 417 Kegellade organ action, 91 Nose-piece, Pease's Facility.“ 404 
Cg bod, portable, 130, 155 : Experimental demonstrations of the vor- Keyways, working, 13 Notes with respect to the limb of the 
P, paper, 681 i tical theory of formation of solar | Knife and fork, combination, 820 planet Jupiter, 522 
Carbon, determination of in iron and steel, system, 49 ; Notes on plumbing, 76, 101, 167, 190, 212, 
9 166 . 2 Expresses, L.B. and S. C., 392 235, 283, 830, 379, 402, 426, 448, 473, 
on bo-oxy-hydric burner, Hélouis’, 262 LAMP, portable blowpipe, 430 496, 544, 669, 594 
} ape hrs s spring, 583 ps, improvements in incandescence, 
canting, defects in structural, 575 FASE’S portable binocular microscope, 4 
tinge : estimating weight of from pat- 549 Lathe attachment for speculum working, | OBJEOT-GLASS: achromatic, 
terns, 593 Feed for lathe planer, 410 220 100, 189, 499, 522, 592 
Cell g fini-hed, 358, 407 Fern seeds, sowing, 136 Lathe-bands, splicing, 419 working, 99, 283, 478 
lnsulite sealed, 282 Fishplatee, Col. Long's flexible, 499 Lathe-planer, feed for, 410 Object-glasses, 504 
pump, 186 Fitting up batteries, 45 Lathe-rest, 535 Orbicycle, the, 338 
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Organ: aroni 91, 184 
yellows? . 219 
blowing by gas- power, 84 

couplers, 991 

Ornamental turning, 23 


PAPER cap, 581 
Pattern- making, 99, 143, 191, 258, 306, 354, 
403, 427, 419, 497, 620, 593 

Pease’s * Facility nosepivce, 404 

Pen, stylozrapbic, 498 

Pendulum, Ward's, 178 

Pens, u in cutting frames, 152 

Photograph stand with mirror, 23 

Photography: amateur, 212, 330, 474 
tourist, 588 


a for measuring variable stars, 
4 

Ph. sical cons itnti-n of the sun, 168 
Pictet’s new model for swift steame: s, 456, 


528 
ee rings for models, m. tal i:, 560, 


Planer, feed for lathe, 410 
Planets, weight of the, 455 
Plumbing : 188 
practical notes on, 76, 101, 167, 199, 212, 
285, 283, 330, 379, 402, "426, 418, 473, 
496, 544, 669, 594 
Po sm: Hartnack aad Pris- 
' mows i's, 672 
mpson’s, 696 
Portable boiler tubes, faking out, 177 
art ag a Hartuack and, polarising 


Presh. e 821 
892 


Prism: 
polarising, Hartnack’s and Prazmow- 
ski’s, 572 
— Thomp-on's, 596 
Pr blem, belt and ie 
Pump: beer engi engine, 448 


peal ars 
lift, deed: ne S 321 
new form of, 371 
pneumatic, 155 
Pant, 560 
Pyrologiral mineralogy, 163, 209, 255, 303, 
351, 889, 494, 541, 589 


f 


RAILWAY : carriage tires, 90 
eignals, German, 886 
speed indicator, 483, 530 
waggons, couplings for, 112 
Raising water, 16 
Ram, hydraulic, 511 
Rational dress for men, 434, 504, 576 
Reckenzaun’s revereing gear, 77 
Regulator, Rogers’ patent arc lamp, 381 
Reservoirs, distharge into, 372 
Rig: for small boat, 88 
handy sau kigi 476 
Rings, metallic, fr model piston, 530 
Rogers’ patent universal arc lamp regu- 
lator, 381 


SATURN, occultation of, 195 

Saw, jigger, 618 

paw new machine for gulloting and 

ing circular, 355 

Seta par and how to use it, the, 410 

Screw-chasing, 85 

Screws, substitute for binding, 322 

Screw-threads, 13 

Sea, high s at, 529 

Secondary batteries, 7, 279 

Shafting, lining and erecting, 417, 559 

Sears how to arrange drop, 625 

Some railway, German, 386 
vered glass, selective ao. orption of, 552 

Slide-rest, front, 152 

Blide-rule, Gravet's, 505 

Slide-valves, locomotive, how to set, 601 

Slip couplings, 319 

Solar system, experimental demonstrations 
o es the vortical theory of tue for mation 
of a, 49 

Spectroscope at'achinz to equatore:l, 217 

Specula, grinding and polishing glas, 176, 
195, 298, 315, 480, 600 

Speculum working, lathe attachment for, 


Speed indica‘ om railway, 483, 530 

Speedwell show, 8 

Spindles, new self lubricating bushing for 

‘ high-speed, 855 

Splicing gut bands, a 

Spur-gesring, 99, 143, 1 

Stage : lixhting, with limelight, 842 
enham’s mechanical, 426 


Standards for machine tools, 122 

Stands, camera, 1 190. 155 

Stanle , theory of comet ry motion and 
mattar, 363 

Stars, t, variable, photometer for measuring, 


ira nai new model for swift, 


456, 5 
Bteening, well, 275 
Strangways’, Inproyed telephone, 380 
Strength of beam, 323, 368 
Structural casting, defects in, 575 
Stylographic p-n, 498 
Sun, physical constitution of the, 168 
Sundial to show shape of eart», 314 


TANNIN, astion of, on cilia of infasoria, 


Tea, pure Indian, 487 
‘Teeth of wheels, 660, 582 
Telephone: and microphone transmitter 
and receiver in one, 290 
sonnee sons; 88, 65, 90 
Strang ways’ improved, 330 
i Prof. 8. P. Thompson's new, 


Telescopes, Gregorian, 29 
Tenon, double tusk, 465 
Thompson, Prof. Silvanus, 
phones, 145 

Thompson’s polarising prism, 596 
Thought-rending, 314 
Tinplate, cutting round holes in, 339 
Tires of railway carriages, 90 
Tool angles, why certain ? 187 
Tools, standards for N 122 
Tourist e 
Tracks, bicycle, 128 
Traversing mandrel, 85 
Tricycle: City roadster, 244 

new form of bicycular, 218 
Tricycles: 54, 126, 197 

and bicycles, diagram of work, 290 
Tripod, camera, portable, 13 ', 155 
Turning, ornamental, 23 
Tusk tenon, double, 485 


UNICYCLE, 251 


VACUUM brake, 
Crayen's, 463 


now tele- 


Cresham and 


Valve: for air-pump, 10 
gear, 457 

— Joy’s, 4 
Variable 8 photometer for measuring, 


381 

Vehicle for helpless chi'd, 487 

Velocity 73 ular, 551 

Ventilating hat, 113 

Virginis: 1 288 

Herschel I. 43, 288, 335 

Vortical theory of formation of a s Jay 

system, 49 


WAGGON couplings, 112 

Ward’s pendulum, 178 

Washing, wool, 416 

Watch, the lev r, and its theory, 131 

Watches: “eneve, putting in beat, 112 
— ass Of, how to tit and alter, 90, 


: gauging, 67 
rai 18, 371 
Such ‘and, 41, 92 
Waterweeels, 495 
Weight: and water, 41, 92 
885 hive planets; 455 i 
eights of castings, estimati rom pat- 
terns, 593 z * 15 s 
Well steening, 275 
Wenham’s mechanical stage, 426 
Wheatstone’e bridge. 180 
Wheel-rims, T-iron, bending and weld- 


ing, 67 
Wheels: mahine, 351 
mortice, 40 
spur, 99, 143, 191 
teeth of, 560, 582 
Winder, mainspring, 558 
Windmills, power of 420 
Wire: hooks, 320 
straightener, 266 
Wo den chucks and their capab: lit es, 423, 
469, 585 


Wool washing, 416 


Working object-glass, 99, 283, 473 
Worm wheels and worms, 306 
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volumes of nitric and hydrochloric acids, 
with a volume of water equal to the acids, 


NITRIC AND CHROMIC ACID ' this reaction, which must be considered the 
l BATTERIES. normal one to which the È MFof 1-8 volt corre- 


sponds, con inues äs long as the strength of the 
acid is over 8p. 8T- 1-26, but from that point 
the EMF lowers; and on the other hand 
more economical reactions take place. It is 
evident, then, that the action ought to be 
considered from these distinct points of 


By Joun T. SPRAGUE. 
Nitric Acid. 


1 isa solution of the true acid HNOs, 

and varies greatly in strength. The 
following table shows the value of the most 
important strengths :— 


view. 
When the battery 1s working for great 


force and current, the acid should not be pass through the tes cell, it is only 


sapere oe _ Equivalent, th . reduced below 8p. BT: 1246, line 7 of the | necessary to occasionally replace part of its 
2 } table, and, 5 the working powe! of | contents with water. 

the acid is really 13 — 43 = 30 units leaving 

1 | 15210 111˙11 21˙4 . = d. 

2 | 14518 77777 2544 17˙90 nearly two-thirds as much behind unused, a Chromic ao 

8 1:4200 70000 1118 1578 besides whatever oxygen might be utilised f Batteries in which bichromate of potash 

3 e 155 1125 1115 beyond the first equivalent. is used act really by the chrome acid which 

$ 12 a 905 ar 15 18:17 This acid is, therefore, available for further | 38 ane N by the eee of Raat ae 5 
5 . use, for oses in which 80 eat EMF Aust y sulphuric. ichromate of potas 

E eas AR oe r aa not a true two-fold acid galt-like bisulphate 


the 1st hydrate. 8 : guide, KCrO, CrO». Its formul is general 

i 3 per cent. of acid; but the reactions would e, KsCrOu, CrOs. Pts ais generanly 
2, is 2 HNOs + 2H,0, formerly called the ene ven 3 equivalents of oxygen in place written as K,02CrO,, or K: Cr:0O:, making its 
2nd hydrate. of 1, and, therefore, the work of the poun atomic weight on the new notation 295˙2. 


Four atoms of sulphuric acid (98 x + = 392) 
unite with this, and the result of the reaction, 
when effected in a battery and completed, 
is the production of chrome alum, an 0 
atoms of oxygen, the abstraction of which, 
by the nascent hydrogen get free by the 
reaction of 3 more atoms of acid upon zinc, 
is the cause of the action, considered apart 
from the preliminary, action of the sulphuric 
acid on the salt itself, which does not affect 
the ultimate re ult. Thus omitting the 
extra water required for the alum, the re- 


formed is very soluble, and will not creep action may be expressed as 

up the cells and crystallise as the sulphate K,CrO.\ , 4H, S0. (6380 17 520 

does. In fact, sul huric acid is generally CrOs } 501 = } C380, j + 80) 3.0 
; “| 3 + 3H. 80. 3ZusSO. + 6H) ‘ 


| That is to say, 1 atom of bichromate of 
d| potash with 4 of sulphuric acid gives OXY- 
gen equivalent to the hydrogen derived from 
3 atoms of zinc acting on 3 of sulphurie 
acid. This is equal to 6 units of current. 
und makes the electric eS, of the 
mes. l potash galt under these con ‘tions, about 50 
But the employment of hydrochloric acid | grains, which quantity re wires 66 by weight, 


brings about another result—viz., the use of | or 38 by measure, of sulphuric acid to e 
its own decomposition. If the acid to act 


a mixture of nitric and hydrochloric acid in 
ili in the zinc is to be 1 in the same 


solution, an addition equivalent is necded, 


guch a manner as to utilise chlorine as the 
active agent in lace of oxygen, and thus 
making the quantity of each unit for work 
115 grains by weight, or 66 by measure. 
to 


the insolubility of the salt, the 
solution is weak, & r being only about 


3, is 2HNOs + 3H,0. This distils un- 
changed at 245° Fahr., and is the strength 
to which boiling brings both stronger and 


of acid would be 73 — 93 = 50 x 3 = 150 


units. 
Besides the consumption of material 
needed for the current, there 18 8 waste by 


4, is an ordinary commercial strength. endosmotic actions of from 6 to 10 per 


6, is double aquafortis. 

It is usual to employ sulphuric acid to act 
An impure fuming acid is obtainable | on the zinc; but it is well known that hydro- 
which cannot be valued by sp. Fr., 38 it ic acid gi 
contains sulphuric acid and other substances, 
but serves very well for battery use. The 
best test for acid for this purpose is 8 
Grove's cell, into which a measured quantity 
can be placed, 80 that the current it gener- 


The reaction which occurs is very compli- 
cated, and varies at different stages of the 
action. HNO: may lose one atom of oxygen, 
becoming HNO» nitrous acid, under two 
units of action which provide H+ to form 
HzO water: but one atom of hydrogen is 
equally able to take up one of oxygen to- 
ether with the hydrogen of the acid; thus 
NOs + H becomes H.O + NOs; or, the 
same reaction taking place with the residue 
nitrous acid) of the first case, HNO: + H 

mes Hz0 + NO. Part of the acid is 
even totally deoxidised and converted into 


in most batteries, but is of no moment in 


believe the actual use of aqua-regia and 
f | hydrochloric’ acid is dueto M. d'Arsonval, 
] as the result of a series of valuable experi- 
one atom of acid would be different ; and for | ments on the working of batteries ; but, of 
this reason the electro-motive force falls off | course, it has long been known that chlorine 
as the action proceeds. When cells are used and the various -ilar substances which 
for roducing large currents, the reaction will unite with nascent hydrogen are avail- 

Which occurs 18 confined to the giving up of | able in the battery. M. d’Arsonval recom- of water by aid of heat; and when cool add 


one equivalent of oxygen to one of hydrogen; mends an agua regia composed of equal one-twelfth its bulk, or 202. of sulphuric 
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acid; but this is erroncous: it only supplies 


It is made by dissolving the sulphate of 


the first + equivalents of acid, and though soda in the heated acid and gradually stir- 


given for single-cell bichromates, is only 
suitable for a double cell, in which acid is 
used besides to dissolve the zinc. In order 
to utilise the salt completely, a nearly equal 
quantity of acid should be added, when the 
action becomes sluggish; if added at first it 
causes too great local action, and this is 
always very great. 

The electro-motive force falls rapidly, and 
the resistance increases with this solution, 
as tho chromic alum forms; this also fre- 
_ quently crystallises in the solution and upon 
the carbon. 

Hydrochloric acid used instead of sulphuric 
avoids many of these defects. The solution 
can be prepared with equal volumes of the 
cold saturated solution of bichromate of 

tash and of hydrochloric acid. The com- 

inations of chromium are so complicated 
and so easily modified by conditions of 
temperature and saturation, that it is diffi- 
-cult to say what actually occurs: but the 


following expressions appear most pro- 
buble fai P PP P 


2H CI! _ 2KCl + H,Cro, 

ro, 2HC1} = H,Cr0,Cl, 

That is to say, 1 molecule (or atom) of 
bichromate of potash, 295, with 4 atoms of 
hydrochloric acid is resolved into 2 of 
potassium chloride (which then passes out 
of consideration), 1 of chromic acid, and 1 
of a chloro-chromic acid, in which Cl, re- 
Places 1 atom of oxygen. These two acids 
now re-act upon the hydrogen derived from 
the action of zinc upon the acid, thus :— 


H, ro. + 2HCl + 4H = CrCl, + 4H,0 
H. Cr O, Cl. + + 4H = CrCl, + SHO 
4Zn + HCI f = 4ZnCl, 


Hence, 1 molecule (296) of the salt with 6 
atoms HCl is equal to the production of 8 
units of current, requiring a further 8 atoms 
(14 in all) of acid to dissolve the 4 atoms or 
8 equivalents of zinc. In this case, there- 
fore, the equivalent of the salt is only 37:5, 
because it is wholly reduced to neutral 
chloride instead of to sesqui-sulphate, as in 
the other case: each unit, therefore, requires 
1 unit of acid for its own reaction, and 1 
unit either in the same or a separate cell for 
the zinc. No crystals form in this solution. 

Chromate of Calctum would be very useful 
if it could be obtained in the market, 
especially as its residues are easily converted 
into valuable colours. I have been applied 
to frequently about this salt, and, therefore, 
I may say that, although actually produced 
in the process of making the potash salt, it 
is not prepared for the market, owing to 
there being no large demand; it ought to be 
considerably cheaper. than bichromate of 
potash. It can be prepared by those who 
wish it for use by dissolving 5 parts of 
bichromate of potash in boiling water, and 
adding 1 part quicklime (just slaked before 
use), and 2 parts of plaster of Paris. It 
will come duwn as a yellow powder, which 
contains an atom of water and has an 
equivalent of about 60 grains per unit, and 
requires one-fifth more acid than the potash 
salt. One-half the lime is thrown down as 
sulphate on the addition of the acid, and the 
rest precipitates during the action. 

Voisin'a red salt is very convenient for 
amateurs who do not wish to have the 
trouble of acids; it is a compound salt con- 
taming the necessary acid in the proportion 
ot the formula. It gives the same EMF 
as the ordinary solution, and appears to be 
rather more constant, but produces a some- 
what greater resistance. It should be dis-. 
solved 20 to 25 parts to the 100 of water. 
That is, 40z. to doz. in a pint. It consists 
ot 

NaSO, + 7H: 80. + K. Cr. O, 
140 686 295 
which is probably changed by the action 
into 
2NuHSO. + 2KH SO. + 2CrO; 2803 + 7 water. 


ring in the bichromate; it is then poured 
into moulds, and after cooling, removed and 


broken up. 


THE HARDENING AND TEMPERING 
OF STEEL. 


N the Scientific News” on Feb. 2 we 
mentioned that Prof. Hughes had 
recently read a paper on the molecular 
rigidity of tener i steel, an original · in- 
vestigation which promises to become of 
great importance for one of the conclu- 
sions deduced from the experiments is that 
steel, when tempered, contains fixed carbon 
in far greater quantity than when if is soft. 
The phenomena known as the hardening 
and tempering of steel, though familiar 
enough in the workshop, have never been 
satisfactorily explained: a good working 
hypothesis has been adopted when it was 
necessary to offer some explanation; but 
many of those most desirous of learning the 
true cause of the phenomena have been 
compelled to leave the question amongst the 
unanswered queries with the remark that It 
is so, but why we do not know. From the 
experiments of Prof. Hughes and those of 
Prof. Abel, the latter preliminarily reported 
on at the last meeting of the Institution of 
Mechanical Engineers, it would appear as if 
we were at last about to gain some definite 
knowledge of the cause of hardening and 
tempering in steel. The phenomena wit- 
nessed in the workshop are briefly these: a 
piece of steel (by steel in this connection is 
understood a piece of the special metal 
which is sold as tool steel, shear steel, 
crucible steel, &c.) is forged into the shape 
of a tool and heated toa red, or as high a 
temperature as can be reached without 
running a risk ot ‘‘ burning it,” and while 
still red it is di into water and held 
there until it is al The metal is now found 
to be changed in its mechanical properties: it 
is technically known as dead-hard' — that 
is, it is as hard as it is possible to make it; 
is brittle and proof against a file or drill. 
If the piece is now placed on a hot plate, 
the surface will first assume a light straw 
colour, and as the temperature increases, 
the tint will change, the order being deep 
yellow, red, brown, purple, blue, at which 
last-named colour the metal, instead of 
being brittle, is springy and resilient. The 
first process is known as hardening, the 
second as tempering, or drawing down 
to a yellow, brown, or blue temper, 
the exact temper being practically ob- 
tuined by dipping the metal in water as 
as soon as the denied colour is reached. 
Those are the phenomena in brief; in the 
workshop different brands of steel arc treated 
in various ways, and the peculiar dips and 
tempering liquids are looked upon as trade 
secrets; but im principle the processes are 
as described. The problem to be solved, 
then, is why steel heated toa red, and sud- 
denly cooled, should become so very hard, 
and when subsequently reheated should 
become softer and springy. So far as it is 
known, the properties of the steel depend 
upon the quantity of carbon, and also upon 
its condition, and upon this latter Prof. 
Abel’s experiments are intended to throw 
some light. The report of these has not 
been published in extenso, but in the pre- 
liminary note Prof. Abel described a number 
of experiments with discs of steel which 
were annealed under different conditions, 
and between different materials, the general 
result showing that steel annealed between 
wrought-iron plates loses much of its carbon. 
The action of slowly-oxidising agents upon 
cold rolled steel made by the cementa- 
tion process, appears to indicate that 
the carbon in such steel exists in the 
form of iron carbide, and is not me- 


chanically diffused in the mass as simple 
carbon. The iron carbide resists the action 
of the oxidising agents, which readily attack 
the iron through which it is distributed ; 
but whether all kinds of steel possess this 
alloy of iron and carbon remains to be 
prore although for about half a century it 
been suggested that tempered steel is a 
true alloy of carbon and iron, the carbon 
being present in varying proportions accord- 
ing to the temperature, and being rendered 
permanent by the sudden cooling. The case 
af chilled cast-iron is analogous, although 
in that the hardening is effected with liquid 
metal, and not with solid, as in the case of 
steel. The surface of cast-iron is case- 
hardened by heating it while closely sur- 
rounded with carbonaceous substances, the 
sudden cooling shutting up the carbon, and 
converting the skin into a kind of steel. 
The presence of carbon is visible to the 
eye in cast-iron, but the chilled portion is 
uniform in structure. On p. 54 of the last 
volume, we gave a brief description of M. 
Clémandot’s patented process of harden- 
ing and tempering by compression, which 
produces uliar results in the case of 
steel, rendering it excessively hard, and 
imparting what is known as coercitive 
force,” which enables it to be permanently 
magnetised. M. Clémandot’s is not an 
ordinary tempering or hammer-hardening 
process, and the effects produced are of a 
ial character, though probably due to 
the same cause. Experiments with the 
ocess are to be made by Prof. Abel at 
roolwich Arsenal, with the view of as¢cer- 
taining whether the peculiar properties of 
mechanically compressed steel can be 
obtained on the practical scale; and it is 
probable that further light will be thrown 
on the matter by them. The 
vity of steel is said by Herr Cheesman 
p. 96, Vol. XXXV.), to be diminished 
quenching, and, according to Fromme, it 
increases on annealing while the magnetism 
decreases. In the case of steel-hardening 
by hammering, as distinguished from the 
thermal method, the magnetism steadily 
increases with the specific gravity. Steel 
treated, then, in the three ways described 
by the ordinary thermal process, by ham- 
mering, and by Clémandot’s compression 
method while at a high temperature, 
exhibits different properties, and ‘in 
view of the facts thus brought together, 
Prof. Hughes’s paper on the „Molecular 
Rigidity of Tempered Steel” is one of the 
most important contributions to this branch 
of science. When he introduced his induc- 
tion balance he thought it would be usetul 
as a means of discriminating between alloys 
from a chemical point of view; but his ex 
perience at the Mint taught him that two 
coins made exactly alike from the same ber 
would often exhibit a greater molecular 
difference than two made of different alloys, 
He examined several thousand shillings 
before he found a pair to exactly balance 
one another, and it is almost an impossi— 
bility to find two picces of iron with a per- 
fect balance in the induction apparatus, for 
the slightest torsion upsets the equilibrium. 
In these circumstances, Prof. Hughes turnpd 
his attention to the molecular structure af 
the material, sceing in any object so many 
molecules instead of the object itself. Fol- 
lowing this line of study he has made ex— 
periments, the preliminary account of 
which he gives in the paper referred 
to. The apparatus neeossary to perceive 
the effects of stress or torsion is, like 
most of Prof. Hughes's experimental appli— 
ances, exceedingly simple. If the terminals 
of a single-coil electro-magnet are connectedi 
up with a telephone and a current 1 
through the iron core alone, a sharp click is 
heard at each make and break. If the 
current is kept continuously passing, there 
is no effect; but if a slight torsion or twiat 
is given to the core, the sharp click is heard 
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wire, which passes through the coil, and 
thus bacomes the core of an electro-magnet. 
The iron wire reste upon the two su ports, | i 


urn. This wire is 22 centimetres long, and | vice 
thus at i 

(say g-10ths of an mc 
On the projecting end is a key or arm whi 
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twist, and if the torsion is constant | seem fixed and homogeneous throughout | From the example of the curves of 4 triplet 
i dong are made at the | the masr. There is perfect molar elas- computed by Tulley’s formula, it seems that the 
| aim in such a com ination was mercly to 1 

; the ‘refraction between two convexes, an thus 

5 . woe the e reduce the spherical error. And although two 
: 1 3 : different crown 8% ne have pee ee in oe 
: combination, it docs not ap that they were © 
molecular motion ; but several alloys of different characters of foci, which from the pre- 
exhibit the difference, which is thus not ceding calculations would seen to be necessary- 
to | In short-focus lenses, having a large aperture 1 
of | proportion to their focal length, the use of a less 


this plan, either by using two convexes of the 
diff id 


Th 8 ie ae 
5 . The principle of uniting three T3 is, which 
ble of deflecting the suspended needle | has det been explained, may be carried 

: : p : durther. By the use of a fourth lens of 
ulling its free end, lost its another kind of glass, four of the spectral lines 
still 38° of | may be combined. Probably the thickness of 
glass which would thus have to be traverse 
uld so seriously interfere with the intensity of 


one end a two centimetres 
) beyond its support. 


torsion which the wire receives. A pinding- reduced by repeated vibrations. e iron | woul 
j all its | the light as to render the use of four lenses. 


screw fastens 
dogree of torsion has been reached 


the wire when the required | wire, on the contrary, lo 
undlach, the American optician, advocates: 


ma 
reserves the stress 80 long as 18 desired. most bein left, and in some cases ony e quadruple object-slass. His 


ture 3˙5 centimetres (nearly 13in. ), 
width being 2 centimetres (nearly §-10ths|move one Over ano 
an inch). Upon this coil 200 metres | was rotated or shaken, and 


80 as to gurround any portion of the length 
of the iron wire, wh*th at its fixed end is 
connected to a copper wire which returns ments, varied m 
el to the coil, and joins & rheotome, | been made, and some furt 
whence it passes to 
end of the iron wire being connected to | high degree of molecular rigidity 
the other pole of the 
coil is 
phone or & sensitive pent and | Hughes t 
the current may be passed t 
the wire. When è copper wire is | feeble quantities of carbon may 
in the axis of the coil, and a current | that condition. Hard-drawn iron shows 


coil or 
placed 


effect 18 witnessed when torsion is app ied | alloyed wi gsten, 
i d j its molecular freedom. 


together in the same direction, with 


each molecule of a rod were endowed with |’ 
sapera magnetic pone. and if we could 
em to rotate t ough any hon ie 


reactions to those of the small separate | tions, when two of the 
iron rods. If the copper wire itself is | separated from the other. To the first combina- 


replaced by an iron wire, and intermittent 
currents sent through, 2 


18 


nothing at an angle of 90°. The conducting | taken the first definite step 


coil, but anly 80 long as the rod is not 


pro 
0 is applied to the ikon M strong 
induce currents are perceive , which are : hs i 
e or negative as the torsion is right ae e must always ge d, positive 


: ents in favour of this form were published 
in test- tubes, in a contribution to the Proceedings of K Ameri- 
can Association for the Avancement 9 Serenct, 
u the tube | Vol. XXVI. He assumes that the set of curves - 
the result | are perfectly spherical, ìn which, of course, 
dis- | local correction „ for ‘spherical or chromatic 


secon 
become less | are equal fa must be negative, 
free to move over one another, and the re- | always be positive. Hence we have fs= 5 fy 


gidual magnetism does not disappear when | We must now assume that the separa ; 
the tube is shaken. A number of expen- part of the focus of the first lens, for instance ; let it 
ied in the actual method, have equal three-fourths of Ji. Then fs = SS. 18 

( 


is 
wn, positive focus 100, distance from it 


cro 
lenses, 75; ond lens, dense flint, negative focus. 4 00. 3 
It is unnecessary to 


t e f 
battery. The | pared with the hardest iron, but far less than | have two rown Pe crown glasses : if they were both o 
t hard crown we should have J3 =< : 16 = 456 for each 
of che combined foci. In this case, if 5 be the dispersive ratio 


of crown and flint, the general formula iss = (== 
0 


he battery, the free mised by Prof. Hughes. Soft steel shows a 
connected up with à tele-|that of tempered steel, whi 
hink indica 


(H. Itis even unnecessary to use a second crown 


ani Si } 
P s lens; approximate achromatisia may be secured by having 
shed the freedom of the molecules in any | a aingle concave lens separated from the object lens. Its 
eat degree; but if the iron! oven slightly | negative focal length fa must equal . It might be 
i sulphur, or other 
supposed l 
of §, but this is not so. supposing both lenses to be of the 
same kind of glass, then the value of ¢ is unity, and fe i» 
apparenty equal to (fi 71 — rat’ f 
which 18 evidently less than i. But Ji = a) must always 
be less than Ja, for if not, 20 positive focus can be formed. 
ron 155 equa 61 ee fife and the u 10 
under the vince um must always be greater n fz, 10T 
that Prof. Hughes has since fi is necessarily greater than fa, their eins 18 
b 4 greater than the s. uare of the lesser quantity: hen : 
wire thus induces magnetism in the | plainin the phenomena known root ee th pr TER A Tiers 185 
and tempering: reduced focus of the convex is too weak to overcome the 


THE ACHROMATIC OBJECT- 
GLASS.—XT. 


By W. BRADBURT. 


; whence we can understand that if 
(Continued from p- 422, Fol. XXXVI.) 


f 
cave. In a triplet having the first and third lenses of 
equal foul and of the same sort of glass, the values of the 
ient a in the aberration equations are a) 2 1 
as (1/801); as = (40 — 9), or in this case a 2 1. 


accomplished with the preceding combina- 
as = 408, a3 - 0'149, Hence, the three equations 


lenses are considerably 


5 are— 
but to For the ist and 1-034 21 — 151321 + 1°522 | 
grd lenses ta — 225m en 


For the 2nd lens hee 663 (xë + “6004 1.252 8%. 


upon the coils; but the instant : : : 
Ni : which to obtain the three foci, 8° that there 18 
ha changed: also the second lens being equi-conca ve. the 
value of æ in the third equation is 0. Thereiore, adding 
Stee fo gues eo aR i 
40 ’ Ur. d 1 x 2. in the thi since t = , an as = 
or left. There are many proofs, | true if the amount of separation Jocs not exceed | 2:904, its 2. merical value when divided bror tOM is 1 51. 


d 
Prof. Hughes 8878, „that these effects are | one-sixth of the focus of the first lens.“ ‘Therefore the final equation 1#- 
roduced by each molecule turning sepa” The solution of meg e 268 or + 912. but 
© To combine two Tayi by means of & crown and flint | the flrat value alone is admissible, and it gives for the 
first lens r : R as 782: 1268 or as 1:1°71. Therefores 


Tately and independently round its axis.” 
We come now to the primary object of Prof. 
— preliminary Paper, which is in- hard crown, 02604; and lens, dense the f 94503 

tended 02813; and dividing the first and third 


Tigi dity of the molecules of tempered steel 
gas compared with those of iron. Thus, in measured from the ) 


temper, there are only slight traces of mole- 


given to the wire. In fact, the molecules | assume a certain relation between ft 


rated from a crown object lens, we bave 
the following ve powers referring to Tulley s examples 
R = 1728 x 528 „2718472 


y 
go that, according to t 8 — 
ist lens, 24°72 2nd lens, 13°91 Srd lens, 14°45 
14°45 13°91 24°72 | 


to show ft ) 
show the roy gr eat apparent by the second we get the dispersive ratios 578 and 624. 
ence, the equations are (for a compound focus of 100, 


The numbers given by Tulley’s rules are— 

ist lens, 21°34 ond lens, 13°91 | gra lens, 15°93 l 
15°98 3°91 21°34 4 

The two yesulta are not very dissimilar, but the second 

combination seems 8 little under-correct. The division of 


the refraction has reduced the positive spherical error too 


gn tisflod. we can 
much, leaving an excess in favour of the concave. 


As there are only two equations to be R 
and fs; let them be 


SASASI .. 


4, 
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is not used, in the strictest sense of 
the term. His practical theory will be studied 
with interest. I give it unabridged, omitting a 
few unimportant paragraphs with which it con- 
cludes :— 


error 


NEW QUADRUPLE OBJECTIVE FOR ASTRONOMICAL 
Tevescores.* By Ernst Gundlach, of 
Rochester, N.Y. 


„The dioptric telescope, the construction of 
which is based upon that property of light which 
causes it to change its direction, in a certain 
proportion on passing from one medium to 
another of different density (for instance, from 
wir into glass), consists, for this reason, in its 
simplest torm, of two glass lenses of different 
foci placed in relation to each other at the dis- 
tance of the sum of their foci. Such an instru- 
ment would, provided the lenses had the correct 
und appropriate form (the hyperbolic), greatly 
oxceed the performances of the best telescopes of 
tho present day, if the (white) ray of light were 
a simple ey unit, and did not consist, as 
is known to bo the case, of different elements. 
each of thom possessing the above-mentioned 
power of refraction in a different degree. For 
such an instrument would, in such a case, not 
only be free from 8 errors, but could attain 
within a very short length, and with full strength 
of licht, an immense magnifying power. 

»The construction of such (accurately hyper- 
bolic) lenses, although appearing to superticial 
obs:-rvation sufticiontly simple, has, however, as 
vet not been accomplished. Still, this technical 
dithculty would, perhaps, have been overcome 
long before this, if the perfection of the tcle- 
scope had depended thereon exclusively; and if 
tho existence of the above-mentioned property of 
light did not in a still higher degree injuriously 
aftect it, by causing the so-called chromatic 
aberration, without the simultaneous removal of 
which, the construction of hyperbolic lenses would 
have been of little consequence. 

The improvement of the telescope had, there- 
fore, in the first instance, to be directed towards 
the removal of the principal difficulty, chromatic 
aberration ; and this problem of achromatiam was 
happily solved by the invention of the combina- 
tion of flint and crown-glass, by which the con- 
struction of lenses, almost entirely free from the 
fault in question, was made possible. 

By this invention, the problem of the con- 
struction of hyperbolic lenses for the purpose of 
turther improvement of the telescope would have 
attained its fullest importance. It appeared, 
however, that in this new combination a supe- 
rior means had also been obtained to correct the 
errors of form in lenses with spherical surfaces 
(the construction of which presents no difficulties’, 
so far as to make it possible to use such as a sub- 
stitute for lenses of hyperbolic form. 

* While the neutralisation of the spherical 
aberration can be attained principally by a proper 
form of the combined lenses, the neutralisation 
of the chromatic aberration depends rather on the 
correct focal relation of the same. As a means 
hid been found in this way to correct both aber- 
rations, the question now arose, What might be 
the most favourable proportions of form and foci 
of the two lenses forming the new objective: 
An} the greatest mathematicians devoted them- 
selves to the computation of the radii of curva- 
ture, according to which the lenses should be 
wround, to form as perfect an objective as pos- 
sible. 

In this wav originated the so-called achroma- 
tie double objective, and to Frauenhofer especially 
belongs the merit of having brought it to a high 
degree of perfection. 

“ Valuable as this double quality of the flint- 
glass lens to correct both aberrations of the ob- 
jective at the same time may appear at the first 
glance ; on the other hand, on further examina- 
thon, an important disadvantage, arising from 
this very circumstance, becomes apparent. 

For although the rectification of the chroma- 
tic alerration is principally conditioned on the 
proper focal proportions of the two lenses, the form 
of the same, especially of the flint-glass lena, is 
by no means unimportant for this purpose, for it 
is rather a definite proportion of the forms of the 
two lenses by means of which, under provision 
of correct focal relations, the most perfect cor- 
rection of the chromatic aberration becomes pos- 
sible. 

This form, especially of the flint-glass lens, 
however, deviates consideratly from that which 


7 a 
This is the second of two pamphicts sent me by Mr. 
J. A. Brashear, of Pittsburg. 


would be the best for the correction of the spherical 
aberration; for while for the correction of the 
chromatie aberration the flint-glass lens should 
very nearly have the form oquivalent to the 
minimum of its own spherical aberration, it must 
have for the most perfect correction of the 
spicrical aberration, a very considerable negative 
spherical aberration. 

This form of the flint-glass lens, the best to 
annul the spherical aberration, will, however, 
with correct achromatism of the zone lying 
between the centre and rim, chromatically over- 
correct the objective progressively towards the 
periphery, and wndcr-correct the same progres- 
sively towards the centre. 

From this it is easy to sce that under all cir- 
cumstances, a substantial remnant, either of the 
chromatic or the spherical aberration, or pro- 
portionally smaller remnants of both aberrations, 
must remain; for the one can only be perfectly 
neutralised under circumstances conditional of a 
certain remnant of the other. 

It is therefore clear that with an objective 
consisting of a crown and flint-glass lens, the 
correction of the aberrations cannot pass a cer- 
tain limit This extreme limit, corresponding to 
the greatest possible perfections of the objective, 
will certainly be then obtained, when the un- 
avoidable minimum remnants of both aberrations 
are equal, as far as their injurious influences are 
concerned.“ 


(To be continued.) 


DYNAMO-ELECTRIC MACHINERY.— 
I. r 
By Prof. S. P. Tuoxrsox, B. A., D. Sc. 


(Continued from page 564, Vol. XXXFT.) 


ACOBI’S law concerning the maximum work 
of an electric motor supplied with currents 
from a source of given electromotive force, is the 
following :—The mechanical work given out by a 
motor is a maximum when the motor is ge to 
run at such a s that the current is reduced to 
half the strength that it would have if the motor 
was stopped. This, of course, implies that the 
counter-electromotive force of the motor is equal to 
half the electromotive force furnished by the battery 
or generator. Now, under these circumstances, 
ouly half the energy furnished by the external source 
is utilised, the other half being wasted in heating 
the circuit. If Jacobi's law were indeed the law of 
efficiency, no motor, however perfect in itself, could 
convert more than 50 per cent. of the electric energy 
supplied to it into actual work. Now Siemens 
showed some years aig that ad o can be, 
un practice, so used as to give out more 
than 50 per cent. of the energy of the 
current. It can, in fact, work more efficiently if it 
be not expected to do its work so quickly. Dr. 
Siemens has, in fact, proved that if the motor be 
arranged so as to do its work at less than the maxi- 
mum rute, by being geared so as to do much less 
work per revolution, but yet so as to run at a 
higher speed, it will be more efficient; that is to 
sav, though it does less work, there will also be still 
less electric energy expended, and the ratio of the 


* If we should admit that Frauenhofer's objectives 
were not perfectly corrected to the extreme limit, it can- 
not be doubted, notwithstanding. that such must have 
been very pearly the case. But even in such a case the 
improvements made since Frauenhofer in the construction 
of double objectives could only have been very unimport- 
ant. On the other hand, if, as I am convinced, Frauen- 
hofer very well knew how to give his objectives the best 
form possible, and as, so far as my knowledge gues, ob- 
je tives for telescopes of more than two lenses have not 
as vet been successfully constructed, an actual improve- 
ment in this direction cannot be said to have been made 
since. Modern opticians have, however, considerably 
shortened the foci of their objectives. It may be assumed 
although not demonstrated, that these shortenings could 
only have been made possible by a corresponding reduction 
of the aberrations, for without the latter the shortening of 
the fecicannot be called an improvement. If, therefore, 
as we Lave just seen, the neutralisation of the aberrations 
is only possible within certain limits. and such limits 
bave already been reached by Frauenhofer (if not alto- 
ether, at least, very nearly), the above-mentioned reduc- 
tion of the aberrations can only have been effected by an 
improvement in the material (the glaas). As this latter 
uuprovement, which has undoubtedly taken place, i-. 
however, limited, almost exclusively to a greater differ- 
ence of the power of dispersion and refraction, leaving the 
Vopertant problem of the removal of the secondary spec- 
trum still unsolved, a very high value cannot be attri- 
buted either to the advantages attained thereby; and I 
tr heve, therefore, and have found it confirmed by ova- 
sional observations, that modern opticians have carried 
their shortening of the foo of their objectives furtber 
than serviceable to the purpose, and that an actual com- 
prison of such a metern telescope, at least, a larger one, 
with one of Fruuenhoter's, would result in favuur of the 
Arr. 

* Extracted from the Cantor Loctures, delivered before 
the Society of Arts. 
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useful work done to the energy expended will be 
nearer unity than before. 

The algebraic reasoning is as follows: —If E be 
the electromotive force of the generator when the 
motor is at rest, and c be the current which flows at 
any time, the electric energy Wy, expended in unit 
time, will be as expressed in Watts) given by the 
equation 


W ES = E 5 1 


Now, when the motor is running, part of this 
electric energy is being spent in doing work, and the 
remainder is wasting itself in heating the wires of 
the circuit. We have already used the symbol w 
for the useful work (per second) done by the motor. 
All the energy which 1s not thus utilised is wasted in 
heating the resistances. Let the symbol H repre - 
sent this heat. Its mechanical value will be ; 
where J stands for Joule’s equivalent. Then clearly 
we shall have 

WZ 9H. 


But, by Joule’s law, the heat waste of the cur- 
rent, whose strength is e running through resistance 
R, is expressed by the equation 

HJ = ë R. 
Substituting this value above, we get 
W=w + eR V 
Which we may also write 
W to- R. 
But by equation (1) W = Ec, whence 
to = Ec o R... 3) 


E — e 


and, writing for e its value, R ve get 
„ -O -E eh 
R 
„Ee 
W e (4) 


Comparing equation (5) with equation (1), we get 
the following :— 


„ 
W C. (E- e) 
or, finally 
w e 
W E 


This is, in fact, the mathematical law of effi- 
ciency so long misunderstood until Simeus showed 
its significance. We may appropriately call it the 
law of Siemens. Here the ratio W is the measure 
of the efficiency of the motor, and the equation 
shows that we may make this efficieney as nearly 
equal to unity as we please by letting the motor 
run 80 fast that e is very nearly equal to E: which 
is the true law of efficiency of a perfect motor sup- 
plied with electric energy, under the condition of 
constant external electromotive force. 

Now, go back to equation (3), which is— 

w= Ec — ci R 
In order to find what value c will give as the 
maximum value for w (which is the work done by 
the motor in unit time) we must take the differential 
coefficient and equate it to zero. 
45 =z E — 2cR = o 
whence we have 


e= 4 K 
But, by Ohm’s law, E / R is the value of the current 
when the motor stands still. So we see at once 
that, to get maximum work per second out of our 
motor, the motor must run at such a as to 
bring down the current to half the value which it 
would have if the motor were at rest. In fact, we 


here prove the law of Jacobi for the maximum rate 
of doing work. But here, since 
E — e 1E 
R R 

it follows that E — e = } E; or, e E = I, whence 
it follows also that w / = }—that is to say, the 
efficiency is but 50 per cent. when the motor does 
its work at the maximum rate. 

Now, though several graphic constructions have 


C= 


FI . 2. 


4 7 8. J3. 
E. 


been suggested to convey these facts to the eye, 
none have hitherto been, to my mind, quite satis- 
factory. I have, therefore, worked out a new con- 


e E because both E e have received au in- 


struction, which enables me, in one diagram, to the motor shall run 80 fast as to reduce the current 
crement arithmetically equ Clearly, then, it is 


exhibit gra hically both Jacobi’s law of maximum | to pth of what it would be if the motor were 
rate of Working, and Siemens’s law of efficiency. standing still. Thus we verify, geometrically, 
Let the vertical wa AB (Fig. 32), represent the Siemens’s law of efficiency.* 

electromotive force, E, of the electric supply. On] In all the preceding discussion, I have supposed 
AB construct a square, ABCD, of whic let the | that the motor is to be worked with a supply of be overrated. But how shall we obtain this higher 
diagonal, BD, be drawn. | Now measure out from current furnished at a fixed electromotive force. t | electromotive force? One very simple expedient 
the point, B, along the line, B A, the counter- | is not only convenient, but I believe wise, to make is that of driving both the generator and motor 
electromotive force, e, of the motor. The length of | such a condition the basis of the argument, because at higher speeds. Another way is to wind the 
this quanti will increase as the velocity of the this is, probably, the condition under which electric armatures of both machines with many coils of wire 
motor increases. Let ¢ attain the value BF. Let pra will, in the not very distant future, be distri- | having many turns. This expedient has, however, 
us inquire what the actual current will be, and . it the effect of putting great resistances into the 
what the energy of it; also what the work done by present stage of electro-technical science, to deal | circuit. This circumstance may, nevertheless, be 


the motor is. First complete the construction as | with such a question as the construction and use of | no great drawback, if there `s already a great 
follows :— Through F draw FGH, parallel to BC, motors, without taking into account the ractical | resistance in the circuit—as, for example, the re- 
sistance of many miles of wire throug which the 


and through G draw KGL, parallel to AB. conditions under which they will be used. It is true 

Then the actual electromotive force at work in that the condition of having a constant fixed electro- | power is to be transmitted; in this case, doul-ling 

the machine, and producing the current, is E — motive force is not the only condition of supply 

65 which ney be represanta by ooy one of the | for, as we have seen in preceding lectures, a gene- jance. Even iu the case where the line resistance 18 

lines, AF, KG GH, or LC. Now the electric | rator or system of generators may be worked so as insignificant, an economy is effected by raising the 

energy expended per second 18 to yield a constant current. And it would be quite electromotive force. For, as ma be deduced from 
the equations, when E — e 18 ept constant, the 


E (E- e) wae : 
— — effect of doublin the electromotive force is to de uble 


But this method of distributing electric wer is the efficiency, when the resistance of the line is very 


R 
and the work done bye N 10. — far less likely to be of importance in the near 


— 


future, than the system of distribution with con- 
f| line is very great as compared with that of 


the machines. It is, in fact, worth while to 
put up with the extra resistance, which we 


stant electromotive force; though for the case 0 
transmission of power to an isolated station, the 
two may be written respectively i E (E — e) and | Ce becomes of importance. One simple problem 
f AF = E Œ- 4); connected with this case is worthy of mention. | cannot avoid, if we try to secure high electro- 
and area GLCH = e (E — e). Suppose that one 18 desirous of working a motor, 80 | motive force by the use of coils of fine wire © 

The ratio of these two areas on the diagram is as to do work at the rate of & specified number of | many turns. It is true that the useful effect falls 
the efficiency of the motor. i i off, ceteris ribus, as the resistance increases ; but 

Let us turn to Fig. 33 in which these areas are the current cannot safely stand more than à certain | this is mu more than counterbalanced by the fuct 
shaded. This figure represents a case where the current, without being in danger of becoming that the useful effect increases in proportion to the 
i y what 


motor is too heavily loaded, and can turn only square of the electromotive force. 

very slowly, 80 that the counter-electromotive In the recent attempt of M. Marcel Deprez to 

force e is very small compared with E. Here the of giving back, and what electromotive force must realise these conditions, in the transmission 

area, which represents the energy expended, is ve be applied at the transmitting end of the wire. ower from Miesbach to Munich, through & doublo 

- while that which represents useful wor N stand for the number of horse- wer to be trans- ine of telegraph wire, over @ distance of thirty- 
four miles, very hig electromotive forces were 


-od in the motor is very small. The efficiency mitted, and ¢ for the maximum strength of current 


Since R is & constant, the relative values of the 


ig obviously very low. Two-thirds or more of the that the wire will stand (ex rressed in Ampéres). actually employed. e machines were two ordin- 
energy is being wasted in heat. Then, by the known rule for the work of a current, | ary Gramme dynamos, similar to one another, but 
Next, let us turn our atteution to the smaller] since their usual low - resistance coils had been re} luce 
area, GLCH. Obviously, the value of this area e LW by coils of very fine wire. The resistance oi each 
will depend upon the position of the point F; for if Tn machine was consequently, 470 ohms, whilst thut of 
F is very near B, the area will be very If 746 N the line was 950 ohms.“ The velocity of the g uer- 
F moves upward, the area, GLCH, will have a Ce ator was 2,100 revolutions per minute; that «1 the 
value that inc up toa certain point and then wa : motor, 1, 400. The difference of potential at the 
diminishes again; for if F be taken very near A (that gives the condition as to what electromotive force terminals of the generator wos 2,400 volts; at thet 
of the motor, I, 600 volts. According to Prof. von 


is, if ¢ be very nearly equal to E), the area, GLCH, the machine must be capable of giving, When run 
i i Of all the at the speed it is eventually to run at as a motor. 


will become again & very narrow strip. d 5 : Beetz, the President of the Munich Eshil.tion, 
Moreover, the primary electromotive force, E. must trial 


possible cases the area of this rectan le will be 

maximum when G is midway N B and D; be such that was found to be 32 per cent. M. Deprez has Sven 
for of all poss ble rectangles that can be inscribed E= (Se the rule that the efħiciency w/W is obtained, in the 
in the triangle BC r that rectangle which is a rR case where two identical machines are employed, 
true square will have tt par ag eas drawn | where' gR is the sum of all the ade e . the two N 1 the se 1 


ator, n that of the motor. There is, however, the 
objection to this formula, that the electromotive 
forces are not roportional to the speeds, unless the 
ner magnetic fields of the two machines are also 
transmission of power, which vitally affects their | equally intense, and the current running through 
coustruction, is the determination of the relation of | each machine the same. This is not the case it there 
the heat-waste to the electromotive force at which | is leakage along the line. Morever, when there are 
the current 18 supplied to the metor. If, as before, | resistances in the line, the ratio of the two electro- 
ER stands for the sum of all the resistances in the | motive forces of the machines is not the samo as 
circuit: then, by Joule's law, the heat-waste is (in | the ratio of the two differences of potentials, as 
mechanical measure) HJ = C*ER. measured between the terminals of the macluner- 


= (To be continued.) 


And, since ¢ = R we may write the heat- 
— — 


STAMMERING. 
J. Eer: lectures have been delivered before the 


in Fig. 34. But if G is midway between B and D, | circuit. Whence 
E= e Te. 


Fl CBE. Which is the required condition. 
Another problem in the application of motors to 


a 


waste as 
HJ = E- o 
SR 
Now, suppose that without changing the resistances 
area of the uppe . of the circuit we can increase E, and also increase e. 
fact, J acobi’s law of the effic while keeping E — e the same as before, it is clear 
its work at its greatest possible rate. Also F will that the heat loss will be precisely the same as 
be halfway between B and A, which signifies that before. But how about the work done? Let the 
= $ E. , f two new values be res yectively E and e’. Then the 
Again, consider these two rectangles when the | electric energy bes is— 
po G moves indefinitely near to D (Fig. 35). EE — i 
e know, from Euclid’s Second Book, familiar fro:n W ^S Te 
our school-days,that the rectangle, G LC H, is equal =k 
to the rectangle, A FGK. The area Gaunt and the useful work done is— 
K GHD, which 3s the excess of AF HD, over ee ee cs 
AFGK, must, therefore, represent that part of w = e 
the electric energy which is wasted in heating the R 
resistance of the motor and circuit. In Fig. 33 this | That is to say, with the no greater loss in heating, 
corner square, which stands for the heat-waste, | more energ is transmitted, and more work done. 
was enormous. In Fig. 34 it was exactly half the Also, the efficiency ig greater, for 
energy. In Fig. 35 it 3 only about one-eighth. ! 
Clearly, we may make the heat-waste as small as fe 
we please, if only we will take the point F very W E 
near to A. The efficiency will be a maximum when | and this ratio is more nearly equal to unity than 
the heat-waste is a minimum. The ratio of the and thia de 


areas, GLCH and AFHD, which represents the © We have all along supposed the motor to be a ** per- 
en the | fect n one, that is to kay, one which gave out us available 


square G H D, becomes indefinitel small ; that mechanical work all the electric work it took from the 
is, when the motor runs so fast that its counter- supply of ction, a 1 „ ae. > 

: : : T= | cause ction, &. But 1 easy apt the cou- 
San sina! . differs from E by an indeti- | struction to the case. SuppoSt when working the motor 
y smal ; haea ity only. Further, it 18 clear | as a generator, 80 as to give an electromotive force, , We 


that if our iagram 18 to represent any given found chat it was capable of converting 80 per cent. of 


efficiency for example, an efficiency of 90 per ie y o» 5 
cent., then the point, G, must be taken so that the put down m 180 ot 9 ier er 3e, ees the 
8 to. : í given conditions at 80 percent. - we have, then, to do 
Aren, 1 8 05 sees area 15 5 or Gmust isto take an area g-10ths of the size of the area GL H 
"o Ù ole nce & ong This in- (or cut off 1-5th of GLCH), and this will really represent 
volves that ¢ shall be equal to zoths of E, or that the available mechanical work of the motor. 


Royal Institution, by Dr. W. H. Stone. 
ter describing in the two first lectures the 
emotional and intellectual uses of the humau 
voice, the third lecture dealt with its patholegical 


persons in every thousand stammer. This does 
not apply to less educated races; for stammering, 
like hysteria, is & disease of advanced civilisation. 
Livingstone and Cameron never met with it anong 
the negroes. In Prussia, official statistics fully 
confirm Colombat’s statements. Stammering 20 

stuttering may be looked on as synonyms. u 
root of many similar words is probably Greck, and 
means movement abruptly checked. It is a very 
complex affection. Speech, like writing or walk- 
ing, isa co-ordinated act involving many nerves and 
muscles; which, having been learned early in life, 
has become 80 automatic, that the direction of 
attention to it rather hinders than assists its per- 
formance. Speech ma never be developed in 
idiocy, or in congenita deafness. It may dis- 
appear in cerebral disease. accompanied by aphusa. 
Stammering has, in the lecturer’s own experience, 
been produced in adult age, by severe shock and 
mental strain, and has lasted unchanged to oli age. 
It has many forms, which may be classified wto 
four. (1) At the glottis; (2) at the isthmus of 


® These figures. and those which follow, are given on 
the authority of the President of the Munich Exhibition, 
Prof. von Beetz. It is but fair to add that M. Depress 
not sutisfled of their accuracy. 
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the fauces ; (3) between the tongue and palate ; 
(4) at the lips and nostrils. Kingsley called these 
“ abuses of breath, jaw, tongue, and lips.“ Be- 
aides actual stammering, there are physical infir- 
mities and malformations which interfere with 
speech, such as lisping, burring, large tonsils, cleft 
or vaulted palate, and obstructed nasal passages. 
Also tricks akin to it, such as clucking, coughing, 
and the unconscious introduction of otiose syllables 
or words, such as Er,“ or You know.“ All 
these, like stammering and accent, are contagious 
by accidental or intentional mimicry. No affection 
has been more maltreated. Even so good a surgeon 
as Diessenbach cut wedges out of the tongue for its 
cure. Itard made his patients speak with a gold 
fork in their mouths; Serres advised them to wave 
their arms while speaking ; Bertrand, to beat time 
with their fingers. These may be called mechanical 
methods, and date back to the pebbles which Demos- 
thenes is said to have placed in his mouth. Musical 
methods were Colombat’s advice to sing or mono- 
tone; the so-called secret treatment by whispering 
or growling; Marshall Hall’s chanting; Arnott’s 
plan of placing the vowel E before every word; 
or the quaint device of running all the words of a 
sentence into one. Rational methods are slow, 
rhythmical speech, with pauses between each word; 
deep inspiration, which relaxes the spasm of mus- 
cle; 1 ing or reading in unison, with a distinct 
articulation ; and learning a new language, which 
requires fresh muscular co-ordination. The defect 
is difficult of cure; but not hopeless. It needs 
great perseverance ; but the fact that three such 
men as Demosthenes, Bishop Wilberforce, and 
Charles Kingsley, succeeded in the attempt, is un- 
deniable and suggestive. 


‘ELECTRICAL ACCUMULATORS OR 
SECONDARY BATTERIES.* 
By Pror. OLIVER LODGE. 
(Conchuled from page 332, Tol. XXXTZI.) 


AVING charged the cell and allowed it to 
stand idle for a time, it only remains to dis- 
charge it. The regular and normal operation of 
discharge would be as follows :—We start with the 
opposing surfaces—spongy, hydrogenised lead on 
the onc side, and peroxide, more or less saturated 
with oxygen, on the other—as near together as they 
can ever be, and with a highly-conducting, 
strongly-acid liquid in the narrow space between. 
An initial current of great vigour is therefore pro- 
duced, and any spare oxygen is probably at once 
consumed. he current continues, with hardly 
diminished intensity, until the surface hydrogen has 
also disappeared, and a scum of sulphate forms on 
the negative plate. This is the first thing that 
causes any serious weakening of the current; only 
it must be remembered that it acts by increasing the 
internal resistance, not by diminishing the electro- 
motive force to an 9 extent, and hence, 
that it may considerably reduce the strength of a 
powerful current, although a test with an electro- 
meter or high - resistance volt-meter might not show 
any mark d deterioration. The more powerful the 
curren: demanded, the more is the resistance offered 
by this scum of consequence—and, moreover, the 
sooner does the scum form ; and this is mainly why 
a cell refuses to give a very strong current for many 
minutes together. 

On allowing the cell to stand the scum clears off, 
-and the original por is to a great extent restored. 
And there is this to be noticed about the scum—that 
the faster it is formed the faster it clears off. If it 

18 formed very rapidly by a very powerful current, 
the cell need not stand long to recover itself; but if 
it only forms after a long continuance of a weak 
current, it is much more permanent, and a long 
period is necessary for recovery. 

The scum always takes longer to clear off than to 
form, but the two times are not greatly different, 
The clearing away of the insulating film is due, I 
delieve, to the local action between the hydrogenised 
lead in the deeper layers of the coating and the 
dehydrogenised lead of the surface; and if this is so, 
there must come a time when the film will refuse 
to clear off, and a permanent increase in the inter- 
nal resistance will set in, increasing as the action 
penetrates deeper and deeper into the negative 
coat, until the still metallic lead can only be 
reached by penetrating through a surface layer of 
non-conducting matter, consisting mainly of sul- 
ee but also partly, I think, of the lower oxides 
of lead. 

Messrs. Gladstone and Tribe have made the 
remarkable observation that patches of peroride 
form on the — plate during the discharge. The 
fact has not come under my own notice, as I was 
80 totally unprepared for any such phenomenon 
that I never looked for it. However, as Messrs. 
Gladstone and Tribe have detected it by chemical 
analysis, we must accept the fact, unexpected as it 
is ; and certainly a tilm of such a substance on the 


From the Engineer, 


negative plate will account for any amount of 
falling off of the cell, down to complete stoppage, 
by reason of its high opposition electromotive force. 

oreover, it is certain that local action would 
speedily clear away such a deposit, and hence 
given such a film as this, the loss of power and 
recuperation of the cell are accounted for in the 
fullest and nrost satisfactory manner. 

Any difficulty which one feels in perceiving how 
the peroxide comes to form on the plate during dis- 
charge, of course only exists when the cells are 
discharged separately. When a number of cells are 
discharged in series, as is common, it is the simplest 
thing in the world for those which get empty first 
to begin to charge upin the reverse direction by the 
eurrent from the others; and the current from a set 
of cells will therefore cease, not when all are dis- 
charged completely, but when the opposition 
electromotive force of the worst cells becomes equal 
to the remaining electromotive force of the best. 
Then allowing the celis to stand a bit, the worst 
cells will lose rapa their opposition electromotive 
force, and accordingly the set will have picked up 
again and give a residual charge, until the electro- 
motive forces balance again ; and so on alternately, 
the action being precisely analogous in every a a 
to the residual charge of a Leyden jar with a 
stratified dielectric, as worked out by Maxwell. 
But, as Kohlrausch pointed out, to get Nachwirkung, 
itis not essential to have a stratified dielectric ; so 
with secondary batteries. A single cell will give it, 
though not to the same extent as a series. 

It is obvious that all these actions are very objec- 
tionable, and not at all what is wanted in practice ; 
but as long as cells are not all identical: a series 
must give these effect ina very marked degree. If 
it is impossible to make cells really alike, therefore 
the best plan is to make them as best you can, and 
then test them and sort them out into qualities, 
putting all of the same sort together, where they 
will work much better and more steadily than if 
mixed with others either better or worse. 

A certain percentage will naturally be found ex- 
ceedingly good; and these, also quite naturally, 
may be selected for important occasions, such as 
crossing the Channel. 

And now what about the positive plate during 
discharge ? In the normal operation, the front 
layer of peroxide will get reduced to a lower oxide, 
apparently the yellow oxide litharge, and much of 
this will be then turned into sulphate by the acid. 
After this action has gone on for some time, the 
internal resistance of the cell must have increased 
by reason of the non-conducting layer of lower 
oxides, and of ober sree which intervenes between 
the active layer of the peroxide and the main body 
of the liquid. 

Iapprehend that all reduction of this kind is perma- 
nent, and that no recuperative chemical changes go 
on at this plate when the current is interrupted. 
Nevertheless it is a certain fact that the power of 
the + plate, too, does fall off temporarily while 
producing a current and pick up again when stand- 
ing idle, though not, I think, to the same extent nor 
so soon as the power of the — plate does; in fact, 
for a long time the fall and rise is not much noticed, 
but it is most apparent when the active layer is 
buried at some depth beneath the clogging and non- 
conducting products of reduction. The cause of 
the loss of power in this case, I therefore think, is 
solely due to the exhaustion of the acid inside the 

rous mass as it combines with the protoxide 

ormed ; and the rise of power is due to the renew- 
ing of the ee of acid by diffusion from the 
main body of the liquid. 

If only a weak current is demanded from the cell, 
the diffusion may be rapid enough to keep the acid 
fairly strong, and no alteration of power need be 
noticed, but with a powerful current at intervals 
the alternations are more marked. 

Mr. Bosanquet says that with some secondary 
cells made by him the alternations of power were so 
marked and so extremely rapid as to cause the 
carbons of his lamp to chatter. I venture to doubt 
whether anything like this rate of recuperation is 
possible, and I have known lamp carbons to chatter 
when supplied simply from a d o. 

After the cell has been N slowly for a 
long time, with intervals for refreshment, if neces- 
sary, it ultimately is quite exhausted. What has 

iven out, the + plate, the — plate, or the acid? 

think that in many cases the acid is the first to be 
consumed, and that further life might be given to 
the cell by changing the liquid; but of course this 
depends altogether on the roominess of the cclls. 
The + plate may be usually the first to fail ina 
large cell, by reason main of the local action 
spoken of in the last article, which reduces, and, 
worse still, detaches, great portions of peroxide of 
lead. For this local action goes on uninterruptedly, 
though slowly, it must be remembered, w 
the cell is producing a useful curreut or whether it 
is standing idlo; and a lapse of time is as deleteri- 
ous to the + plate in one case as in the other. Still 
there are individual + plates which appear to resist 
this action much better than others, though for 
what reason it is hard to say. The — plate will 
probably last the longest, though its active surface 
may ultimately get so crusted over as to be of com- 


paratively little use. Ihave spoken so far of the 
normal or theoretical discharge of the cell, but in 
practice it is no more easy get the active layers to 
recede steadily from the front of the coatings to the 
back, than it is to get them to advance steadily in 
the charging operation. On the whole, however, I 
think the irregularities during discharge are less 
marked than during charge, and that there is not 
the same likelihood for protuberances and ex- 
crescences of action to extend from the front to the 
back as from the back to the front, and this obvi- 
ously because the one case is analogous to stable 
and the other to unstable equilibrium. In the 
ordinary use of an ordinary cell the plate is eaten 
away with fair uniformity unless it contains 
foreign metals; but in electro-deposi a metal 
any little excrescence gets ified, and a rough 
and hillocky deposit is the easiest to produce. 

The irregularity we have to look for during dis- 
charge, therefore, is simply isolation of portions of 
the coatings on a minute scale; so that, for in- 
stance, on the + plate icles of peroxide, instead 
of being reduced, may be reduced round, and being 
thus isolated from conducting communication with 
155 5 plate, must remain . in useless. 

this way grains or icles of peroxide remain 
mixed up wich the aaa matter on the + plate 
to so great an extent that the reduction of the plate , 
barely changes its colour. The litharge and 
sulphate formed do give the plate a lighter KI 
but so very large is the proportion of unaltered 
black peroxide mixed up with them that an unprac- 
tised eye could not tell by looking at it, whether a 
layer of peroxide were reduced or not. 

The same may be said to a less extent of the 
—plate, where a large proportion of metallic lead 
remains in isolated specks uniformly and abund- 
autly distributed through the mass of sulphate 
and oxide, or whatever the rest of the lead has 
become changed into. l i 

It must be understood that these detached particles 
whether of lead or of peroxide, are of no use what- 
ever, and that they simply act as a clogging obstruc- 
tion to the current as well as to usion ; for 
though themselves conducting, they conduct to 
nowhere, and no current would think of making 
use of mere isolated specks of conducting matter 
lying in its path, but would go round and between 
5 em just as carefully as if they consisted of glass 

ust. 

It is for this reason that nothing at all ay Sala 
able to the quantity of electricity required to form 
a cell ieee can ever subsequently be got out 
ofit. This of itselt is not of such pressing import- 
ance—except, indced, where weight is a fatal 
objection ; it would be sufficient in practice if all 
that was put into a cell when re-charging could be 
got out during the discharge. Unfortunately this 
also is not possible. . 

Still the difference between a charge quantity 
and a discharge quantity is not anything like so 
great as that between the original form quantity, 
and a subsequent either charge or discharge; and 
if one were to discharge cells singly, and give them 
plenty of time, I see no reason whya very large 
percentage of the charge current should not come 
out of them. There would necessarily be some 
difference, by reason of the evolution of oxygen 
during charge, all this being irreversible action ; 
but the amount of this may be kept pretty low. 
From a series of cells discharged together, however, 
there will often be a striking difference between 
the charge and the dischargo, as already EE ari 
simply because the cells may not be precisely alike. 

Again, if the cells are discharged too rapidly, 
they can hardly be expected to give the same 
quantity as if discharged more nearly at the same 
rate at which they were charged. At the same 
time Ihave not many numbers bearing on this 
point, and the inquiry is complicated bythe periods 
that must be allowed for refreshment when strong 
currents are wanted. 

The number of ampére-hours a cell can give out, 
however, is not the really important matter. We 
must ask also at what electromotive force does it 
give them out? The cell should be discharged 
through an integrating ergometer to give à real 
measure of what it can do, not througha voltameter 
or galvanometer; and we should thus find a sad 
discrepancy between the work put into any cell with 
which I am acquainted and the work taken out. 
For the cell during charge is always at its best, and 
its electromotive force is high ; but during discharge 
the electromotive force gradually falls, until the 
last portions of current are leaked out of the 
cell with a miserable remnant of force which 
accomplishes nothing. It is as if we stored energy 
in a tall cistern, pumping the water in at the top 
and drawing it off at the bottom. If the cistern 
leaks there is an obvious loss of power; but even 
supposing it perfectly watertight, so that the dis- 
charge quantity is equal to the charge quantity, 
5 there will be a deplorable ifference 
between the work required to pump it in, all at the 
top, and the work obtained at the bottom from the 
gradually failing head of water. 

It is fortunately not quite so bad as this with a 
Faure cell. It is moro as if the supply pipe entered 
the tank somcwhere near the middle, while the 
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exit pipe left at the bottom. Thus we should be 
pumping in the first half of the charge against about 
1 maxim u P force, saa the 
secon against a gradually increasing force. 
The discharge electromotive 12885 would be a con- 
tinually decreasing one, as before. This analogy, 
however, is rather too favourable ; for it makes the 
initial electromotive force of the discharge equal to 
the final electromotive force of the e—whigh is 
not the case. The closest analogy would be to sup- 
pose the supply pipe to be supported on a float at a 
eight above the water equal to one-third the total 
height of the tank, and to rise with the level of the 
water, so that it is “Upp at a pressure always 
one-third greater than that at which it is drawn off. 
To complete the analogy, the cistern must be sup- 
posed to leak slowly, so as to erapty itself by long 
standing; and if it had an elastic and porous 
membrane stretched across it, some analogy to the 
failure of the cell to give a powerful current for 
long together, and to ita recuperation when let alone, 
would be observed. 

I have supposed the cistern to be of uniform dia- 
meterpbut it may be hoped that Faure cells are 
cisterns with enlarged tops, or are conical vessels 
with the wide end cowards like drinking glasses. 
The more this can be exaggerated the better; and 
if the bottom of the cistern could be contracted toa 

pipe, and the top expanded into a large shallow tray, 
perfection would have been reached, especially if 
the height of the float were but small, and if the 
leaks were mended. 

It will be understood that the reason F specify 
one-third of the cistern as the height at which the 
supply pipe isto float above the water is because 
the usual discharge electromotive force is 1'8 volts, 
and the usual charge electromotive force is 2°4 volta. 
When you begin to charge the cell its electromotive 
force is leas than this, and when the cells are full it 
is more; but 2} volts is a good allowance per cell, 
the odd 1 being sufficient to send the i 
current through the resistanoe of the cell and con- 
necting wires—at least, when the acid has not been 
absorbed by long standing. And in 5 ge 
only at the first instant ox two that you get a hi 
electromotive force than 1:8 volts. 

By obeervations with an electrometer-galvano- 
meter and watch, the shape of the cistern corre- 

nding to any given cell can be constructed ; and 

e shape during charge can also be constructed, and 
its difference to that of the discharge appreciated 
without making use of the rough approximation of 
the float. 

The outline of the cistern will be a curve having 
electromotive force or ¢—as ordinates and (d 9) / (de) 
as abscissæ, g being quantity of electricity given out 

by the cell as recorded by a voltameter, or as 
8 by means of a galvanometer and a watch. 
To understand how to draw the curve, first consider 
observations made with an electrometer and volta- 


it is 
gher 


tes, 
tangent of the inclination of 
first curve to the vertical ; this will be the outline 


uired. 
“hig shows the kind of appearance of the ¢ q curve; 


le 


FI 8. . 


and Fig. 2 shows the curve e, (d q) / (d e). In the 
a the total quantity of electricity given out by 
e cell is represented by the length of the base 


line O g, while the area inclosed represents the 
energy of the discharge. In the second the area 
inclosed by the curve represents the quantity of 
electricity, and the work done by the discharge is 
represented by the moment of this area about O X. 

e may consider the curve of Fig. 2 as the outline 
of a cistern, or we may picture it to ourselves as a 
heavy horizontal plane pivoted on O X as an axis, 
and consider the rotating moment which it has 
about OX. But, after all, Fig. 1 is the simpler 
curve, and it will show most instructively the rela- 
tion befween work done in charging and the work 
obtained in discharging the cell. Fig. 3 shows the 
pry eres discharge curves superposed, the charge 
and discharge quantities being naturally drawn in 
opposite directions. O P is the charge curve, the 
quantity of electricity put into the cell being O N, 
and the work of charging being the area O P N: 
P B is the discharge curve, the 1 iven out 
being B N, and the useful work the area PN. The 
area O P B of course represents the loss of energy ; 
OPN of „the cell is the ratio (B P if / 
These curves for secondary batteries are as 
instructive as indicator diagrams for steam enginas. 
They are, in fact, precisely analogous to them, and 
it would be not difficult to construct a machine for 
drawing them automatically, but it would neces- 
sarily be a long operation. The beauty of the 
steam-engine indicator is that the. charge and dis- 
charge of the cylinder take place too rapidly for the 
operation of taki ng a diagram to be by any means 
a tedious one. e electrical indicator, however 
need notin any way interfere with the practica 
work of the cell any more than the steam-engine 
indicator does, and it would be most instructive to 
have them fitted up to cells made in various ways, 
so as to really learn all about their behaviour, and 
especially about the influence on efficiency of a 
lapse of time between charge and discharge. 


When oells are being charged and discha for 
experimental purpose only, care may be taken to 
keep the resistance of the circuit constant, for then 
the number of Ampere hours squared does give a siwe 
ple measure of the work of the cell. 

I have not said much explicitly about ene very 
important application of secon batteries for 
which they seem better fitted in their present state 
than for actual storage by retention—viz., their use 
as regulators, in a branch circuit between the 
dynamos and lamps. The charge and discharge 
will then go on almost simultaneously, and the cell 
will, therefore, be in a high state of efficiency. The 


only 3 that the + pe may get peroxidised 
completely and crumble aces, a thing which 
may happen to any Faure if much ov ged. 


For this regulating work a return to some form 
of the old Planté cell, with its low internal resist- 
ance, might be advisable, as great 1 capacit 
would not be an essential, unless, indeed, the ce 
had to insure one against an accidental breakdown 
of the engine or o. 

Again, some applications, such as locomotion, 
require light cells, and also sometimes a powerful 
current for a comparatively short time, such asa 
tramcar run. For such cases also something more 
like the old Planté might be useful; and in general 
cells for different p will have to be made on 
different plans, and an electro-store for a town will 
be a different thing from an electro-tank for a 
5 and this again from a little electro box for a 
tricycle. 

A question which naturally occurs to one on 
reading what I have said about the acid being some- 
times the first substance to fail in the cell is why it 
is not the practice to supply the cells with more 
acid and more space for it. e answer I think is 
that the quantity of sulphate of lead in the coatings, 
and especially in the — coating, would be thereby 
increased and that this sulphate of lead is very ob- 
jectionable, because it is so difficult to reduce. For 
although Messrs. Gladstone and Tribe have shown 
that I was wrong in saying that sulphate of lead by 
itself, and as a paste, was quite incapable of reduc- 
tiou, yet the A of current used by them, the 
time allowed, and the consequent waste of power in 
simply generating hydrogen gas, renders it quite out 
of the question in practice to attempt to charge a cell 
whose negative plate is coated with nearly all sul- 
phate of lead; and if an unlimited supply of fresh 
acid were accessible, this is what the — coating 
would be likely sooner or later to become. 

Another thing I want to say is that in Article 
No. 3, (p. 346, Vol. XXXV.), when speaking of the 
gas evolved from the cells while charging, I laid 
more stress on the hydrogen than on the oxygen. 
This was wrong. e gas evolved from charging 
cells is little else than oxygen and ozone ; and if any 
hydrogen more than an occasional bubble is given 
oÑ, it means cither that the charging current is un- 
D y strong, or else that the cells are nearly 

ull. 


I havenowconcluded the present series of articles, 
and if it is noticed that I make no mention of tho 
modification of Faure cells in which the coatings 
nre suppone in the interstices of cast lead gratings, 
instead of being spread over the outer surface of 
plates, it is because I am dealing more with the 


scientific aspect of the subject, than with the 
microscopic modifications which appear to constitute 
patentable improvements. What 1 have said about 
the active layer of operation during the formation 
of the cell, remains, however, fairly true for these 
cast gratings, if for back” we read portions next 
the lead, and for frout”? portions near the centre 
of eaco hole; but that the layer of operations 
recedes in quite the same way during discharge I do 
not think likely, and it ia not quite easy to see how 
the portion in the very middle of the holes gets 
acted upon during discharge. But if it does not it 
matters very little, as it would only remain inert 
ready for the next charging. 

The doing away with the cloth material between 
the plates would scem to be an improvement, but I 
cannot think it safe. The risk of short circuiting, 
whether by dropping of substance out of the holes 
or by warping of the plates, isso great, and the 
damage done to a cell by short circuiting is so final, 
that some continuous insulation between the plates 
appears necessary, however troublesome and other- 
Wise objectionable it may be. 

Although the practical importance of secondary 
batteries 1s felt and recognised in a remarkable way 
at the present time—maunly, no doubt, by reason of 
the immense weight and enthusiasm of Sir William 
Thomson’s opinion—and though a great deal of 
experience bearing on the patie from the practical 
point of view has now accordingly been attained, 

et anyone reading the Recherches sur l'Elec- 

icité“ of M. Gaston Planté, must be struck with 
the small advance we have made on his work, con- 
sidered from the purely scientific aspect. 

I had been unable to obtain a copy of this book 
till quite recently, and am struck on finding the 
whole details of the action of secondary cells worked 
out with such completeness and precision. He 
knows that the logs of power of a cell is caused by a 
scum on the — plate, a fact which I thought I had 
observed; he 9 about local action on the 
+ plate as clearly as Messrs. Gladstone and Tribe; 
and he suggests that the scum on the — plate may 
in some cases be an extremely thin coat of peroxide 
—a fact which the researches of these chemists 
seems now to have established. Whatever future 
may lie before lead secondary batteries as stores of 
power on the large scale, the name most imporish- 
ably associated with their early development will be 
that of Gaston Planté. 


WRITING IN SCHOOLS. 


A* interesting paper has recently been published 
by Berlin on the influence upon the eyes und 
the spines of school children which so simple a 
matter as the position of the copybook in wniting 
may exert. It is bascd upon the report of a com- 
mission appointed to investigate the effect of 
slanting writing in the schools of Wiirtcmberg. In 
writing or drawing with straight lines the visuul axes 
move, by preference, in two general directions, 
vertical and horizontal, because in looking 
upwards or downwards, or to either side, their 
paths are straight, while in diagonal movements 
they describe a curve. It was discovercd that 93 
per cent. of the children who were under observa- 
tion made the down-strokes in a direction nearly at 
right angles with that of the base line—i. e., the 
line connecting the centres of rotation of the two 
eyes and forming a triangle with the visual axis in 
convergence. is is done with the least strain 
when the copybook is tilted towards the left; 
when the child is compelled to write with the book 
rallel to the edge of the desk, he brings the base 
ine perpendicular to the down-strokes by turning 
his head towards the right and twisting his spine. 
This contortion brings the eyes nearer to the page, 
and the left eye nearer to it than the nght. Ina 
discussion on this subject at the meeting of the 
Ophthalmic Society, at Heidelberg, Laqueur and 
anz favoured the slanting system of writing with 
an oblique position of the book, on the ground that 
it throws the work more on the flexor muscles of the 
forearm, which are naturally stronger than the ex- 
tensors and Berlin dwelt upon the fact that this 
system admits of greater rapidity of cxecution. Tho 
surface of the common slate being shiny and present- 
ing an insufficient contrast with the letters necessi- 
tate a nearer approach of the eyes and consequent 
excessive accommodation and convergence — the 
most important factors in the development of 
myopia—and Cohn has therefore caused artiticial 
white slates and special pencils to be manufactured, 
which offer the conveniences which have given the 
old articles universal currency among former 
55 of children without their hygicnic 
efects.—Lanect. 


THE SPEEDWELL SHOW. 


MONGST the novelties recently exhibited at 
the Speedwell Show at Birmingham was the 
Closing Tricycle, manufactured by Mr. A. H. 
Alldridge, and bearing the name of the King of 
the Road Closing Tricycle.” By simply lifting 
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two spring knobs, and detaching the crank, the 
driving-wheels will close within a space of 20in. 
The simplicity of the arrangement leaves nothing 
to get out of order, and a period of two minutes 
suffices to either close or open the machine. The 
patentee also claims increased power and greater 
speed owing to the absence of cog-wheels and 
chains, there being necessarily less friction and less 
labonr, with increased speed for ascending hills. 
To these ordering tricycles from abroad the folding 
arrangement will prove a great saving in freight, 


as when packed it takes up 
a A 
ug 
1 


considerably less room than a 
An 
| 2 


machine which does not close. : 
0 
15 
11 


Mr. Lucas, also of Kin 


the Road“ fame as applied to 
lamps, introduces a new method 
of fixi his hub-lamps b 
means of metal bearings, whic 
does away with leather and the 
ordinary *‘ check” and adjust - 
ing screws, always a source of 
constant attention and trouble. 
The bearings are casily fixed 
on the axle, and the lamp docs 
not rub either axle or hub, 
a decided advantage where a 
machine is nickelled in these 

parts. An improvement is 
also introduced in the lighting arrangement, 
which is worthy of notice. One of the side glasses 
is made to slide up, leaving a small opening 
through which a match can be put and struck, and 
the lamp Haned. 

Mr. G. Kelsey, of Temple-street, mneh 
is the inventor and patentee of a new bicycle and 
tricy-le handle. All riders have experienced tbe 
annoyance of hot and blistered hands in a long 
journey, a source of very great discomfort. By 
using Mr. Kelsey’s hollow handle, a constant cur- 
ent of air is playing on the palms of the hands, 


a Or 


For Bicycles. 


For Tricycles. 


which are always kept cool, no matter how long 
the ride. In addition to this, they certainly ad 
to the appearance of the machine, and can be 
fixed at a very small cost. 


Steel-iron.—Steel-iron is an American “ in- 
vention.“ The following five descriptions have 
been made :—(1) steel by the side of iron; (2) steel 
between two layers of iron; (3) iron between two 
layers of steel; (4) the core of steel, the sur- 
rounding shell of iron; (5) the core of iron, the 
surrounding shell of steel. This steel-iron is 
manufactured in the following manner: A cast- 
iron mould is divided into two parts by a thin sheet 
of iron securely fixed in it. The fluid steel, as 
well as the fluid wrought-iron, which have been 
frecd betore smelting from substances preventeng 
welding, are poured at the same time, and in ithe 
same quantity, into this double mould; the 
separating plate serving as the medium welding 
both parts, steel aud iron, completely together, 80 
that they form an inseparable whole. The plate 
serves as a separator and a welding agent 
at the same time. The success of the opera- 
tion depend supon the quality and the thickness 
of the plate. The latter must be of a certain 
thickuess, to prevent the two glowing and 
liquid masses burning through it; and it must 
not be too thick, so that they are able to bring it up 
to welding-point while rising in the mould. The 
dimensions of the plates depend upon experience, 
and naturally are regulated by the dimensions of 
the castings. The manufacture of the above- 
mentioned five kinds is the same in principle. In 
Nos. 2 and 3, however, the mould is divided into 
three equal parts, by two strips of plate; in Nos. 4 
und 5, the core is formed by a sheet-iron pipe 
standing in the middle of the mould. It is stated 
by Prof. Keil that the product thus obtained may 
be used for a great many purposes. Steel upon 
iron will be useful for rails, armour-plates, and 
anvils, the hard steel face reducing wear and tear, 
und also, as in the case of thiet-proof safes and 
armour-plites, withstanding the attacks of even the 
hard*st drill, while the iron prevents cracking 
consequent upon heavy blows. Parts of machinery 
and tools which are subject to powerful pressure, 
and are exposed at the same time to great vibration, 
are bust mude of the material with tough core and 
hard surtuce. 


SCIENTIFIC SOCIETIES. 
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GEOLOGICAL ASSOCIATION. 


PAPER was read ata meeting, on March 2nd, 
1883. by Mr. W. F. Stanley, on a theory of 
Possible Causes of Elevation and Subsidence of the 
Earth’s Surface.“ In this paper it was suggested 
that the cause of elevation and depression of the 
land surface was entirely attributable to the effects 
of the action of the sun upon the earth. The most 
original part of the paper was directed to the effects 
of the elevation of yapour, and the after-deposition 
as snow in causing a great elevation of ice at the 
present time at the south pole. This ice was 
assumed by Mr. Stanley to react by its pressure 
upon the interior of the earth, in such a manner as 
to cause elevation of the earth’s surface elsewhere, 
either by means of earthquakes or volcanoes, or a 
gradual rising of those parts which happened at 
the time to offer the least resistance to the interior 
pressure. Mr. Stanley endeavoured to show that 
the cavern theory of volcanic action entirely failed, 
in that no caverns had been discovered under former 
volcanoes, as for instance jin Scotland and elsewhere, 
where many volcanic cores had been entirely 
exposed by denundation. Neither could it be 
possible that elevated land of many thousands of 
cubic miles in extent, as for instance in South 
America, which has been elevated during the late 
tertiary period, could rest upon caverns of similar 
extent. Mr. Stanley argued that what was 
required by the geologist was permanent elevation, 
from volcanic and plutonic action, sufficient to 
acccnnt for the evident amount of denudation 
from atmospheric causes throughout all geological 
time, without which, land surface would be 
impossible, and which could be entirely accounted 
for by assuming the earth a codling globe with a 
semi-liquid interior, constantly accumulating ice 
ut one of its poles, which ice by its potential forces 
would be as constantly restoring symmetrical 
gravitation ma upheaval of other , Which 
would again subject to atmospheric denunda- 
ticn. By this Mr. Stanley assumed, that the 
pericds of greatest glaciation from any cause at 
one of the poles would be the periods of greatest 
upheaval, 


USEFUL AND SCIENTIFIC NOTES. 


— — 


M. Denerary, who has been following up Dr. 
Siemens’ experiments on the electric light and 
vegetation, reports on the result of experiments on 
plants at the Electric Exhibition at the Palais 
d'Industrie in 1881, and sums up his conclusions 
thus: — (I) The electric are light emits radiations 
which are injurious to vegetation. (2) Most of 
these radiations are arrested by colourless 
glass. (3) The electric light emits radiations 
powerful enough to maintain plants in vegetation 
tor two months and a-half. (4) The beneficial 
radiations are not sufficiently powerful to cause the 
growth of germinating seeds, or toallow of the 
maturation of fruit in older plants. 


Prudential Assurance Company. — The 
34th annual report of the Prudential Assurance 
Company is a remarkable record of successful busi- 
ucss. In the Ordinary branch the new annual pre- 
mius amount to £32,777, and the annual total 
premium income to £104,949, being an increase of 
£22,216 upon 1881. The Industrial branch shows 
a total receipt of premiums of £2,126,022 3s. 11d., 
against £1,849,494 18s. d., for 1881, being an in- 
crease of £276,527 58. 6d. The invested funds, 
including the paid-up capital, exceed three millions 
sterling. The rate of expenditure of the Ordinary 
brauch is now less than 10} per cent. on the pre- 
mium income, anda considerable reduction is maui- 
fested in the expenses of the Industrial branch. 


Ix water containing caustic soda and air free 
from carbonic acid, lead, tin, Britannia metal, and 
zine suffer a very considerable loss; brass and 
German silver an incousiderable loss; copper none. 
A good deal of lead, tin. Britannia metal, and zinc 
are dissolved ; only a little brass and German silver, 
und no copper. 


M. Manor lately demonstrated the safety of his 
miners’ electric lamp by placing it in the middle of 
a balloon filled with hydrogen. The appliance 
consists of a Swan incandescent lamp, immersed in 
a glass globe containing water. The light is 
further intensified by a copper casing silvered 
inside, and one or more strong lenses. 


At the annual meeting of the Telegraph 
Coustruction aud Maintenance Company, Sir 
Daniel Gooch, Bart., M.P., who presided, said 
that last year extensive repairs were effected in the 
Anglo-American Telegraph Company's French 
Atluutic cable between Brest and St. Pierre, in 
depths up to 2,009 fathoms after a submergence of 
thirtuen years. That cable was in good order, and 
therefore the idea was dispelled thut the life of a 
cable was only ten years. 


SCIENTIFIC NEWS. 


— e — 


LEMENTS of Comet a 1883 (Brooks-Swift) 
are published in Dun Echt Circulars, Nos. 
70 and 71. Mr. Chandler, of Harvard College, 
gives, from observations made on Feb. 24, 25, 
and 26, the following: — 7 Feb. 17°36 G. M. T.; 
m — 92 107 45“; 94 275˙ 56’; i 78° 55’; log. q. 
9588053. Dr. M. W. Meyer, of Geneva, from 
observations on same dates, gives: — 7 Feb. 
19:8904 Berlin M. T.; m 32° 22’ 14“; Q 279° 
42’ 46“; i 77° 83 23“; log. q 987966. His 
ephemeris for March 12°5 is R. A. Ih. 36.9 m.; 
N. Dec. 30° 20“; and for March 16:5 R. A. 
2h. 8 m.; N. Dec. 29° 48, Berlin midnight. 
Observations made at Dun Echt by Mr. J. G. 
Lohse show that the comet is bright, with a faint 
and narrow tail about 15° long. The spectrum 
was examined on March 1. It is fairly bright, 
and consists of the usual three bands. Mr. 
Chandler’s ephemeris gives for March 13, Wash- 
ington midnight:—It.A. lh. 41m. 568.; N. 
Dec. 30° 13’. 


The total solar cclipse of 1901, May 17, will 
be of longer duration than that of next May— 
viz., 6m. 24s., the localities where observations 
can be made being more accessible than the 
Caroline Islands. 


Ceraski’s variable U Cephei has, accordin 
to Dr. Schmidt, a period of very nearly 2 
days. 

The variable % Virginis has, according to 
Prof. Schönfeld, a period of 374 days, the last 
maximum having been about Oct. 25 last. The 
star has a reddish yellow light, and its position 
is R.A. 13h. 26m. 548.; N.P.D., 96° 36, 


The death is announced from Toxas of Gustaf 
Wilhelm Be e, the distinguished Swedish 
entomologist. He was employed by the State, 
and had forwarded a large collection of entomo- 
logical specimens to the Swedish Academy of 
Sciences. 


Mr. With delivered a lecture on the Pyramids 
last week at Hereford, in which he stated that 
the length of a base side of the Great Pyramid 
divided by the sacred cubit, gives oxactly the 
number of days, hours, and minutes in the solar 
vear, and by measuring the four sides it gives 

Year. The lecturer also referred the 
views of Robert Menzies and Prof. Piazzi Smyth, 
and stated that the date of erection had been de- 
termined to be 2170 Bb. c. 


Last week Sir F. Bramwell lectured before the 
Institution of Civil Engineers on Telephones.“ 
Most of the best known instruments, including 
the photophone and the phonograph, were ex- 
hibited, and the lecturer stated that the number 
of subscribers to the London Exchange had in- 
creased to 2,541, or an addition of more than a 
thousand in twelve months. 


A new sensation paragraph is going the rounds, 
and is copied without comment into some of the 
American scientific papers. It appears to have 
origina with the Otago Times, which credits 
the Rev. Mr. Gilbert with the statement that 
the electroscope not only enabled one to speak 
toa distant friend, but also to see him. The 
trial of this wonderful instrument is said to have 
taken place in Melbourne last October, when on 
a large disc of white burnished metal the 
racecourse at Flemington, with its myriad hosts 
of active beings ” was rendered visible in a dark 
room to some forty scientific and public men.“ 


The number of Edison lamps in use in America 
at the end of last year was more than 29,000, 
and in Europe at the end of last month there 
were nearly 20,000. 


The new Parkstone station and hotel of the 
Great Eastern Railway, near Harwich, are to be 
illuminated by Swan incandescent lamps, and it 
is stated that the current will be supplied by 55 
four horse-power accumulators. In the para- 
graph from which we quote this news nothing is 
said about the machines that supply the current 
to the accumulators! 


The Edison Electric Light Company have now 
over 300 houses on their circuits in New York 
which contain more than 6,000 lamps. Meters 
are placed in each building, and tho bills are pro- 
sented regularly, the charges being about the 


same as for gas. 
In the Journal of the Franklin Institute for 


February, Mr. Hexamer has a paper On Dust 
Explosions in Breweries.” He shows that not 
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only are coal-dust and the fine flour-dust in corn- of the equatorial re ion appeared to be occupied by 
mills liable to explosion, but that grain-dust LETTERS TO THE EDITOR. 5 mass of cloud: o detail impossible to 
often reaches a certain degree of finencss whi do not hold RET elineate. , l 
on the slightest provocation is almost instan- _ Le do not hold on ea yarpeci ally . I still see, the great comet (if such can be its 
taneously ignited, the product being gases O communications should be drawn «p as y osi possible.) present designation). It is to-night just S. of 
` communications to TO 
man hundred times the volume of the floating | n: Exerien e 31, nee Covent-ga d 
dust, causing explosions of terrific force e W.C. 
suggests that steam - jets should be introduced into ; ray Cheques and Post-office Orders to be made payable t 
illa ingi . PASSMORE WARDS. ` 
the mill-box and elevator, and he insists that | “ece 7, 5 ue RO. reference, Correepondenlsy 
will oblige by 


speaking af any lester previously inserted, 


where artificial light is required it should be in- 
as well as the page On 


closed, and that under no conditions should loose | mentioning the number of the Letter, 
candles or oil-lamps be employed. 
Dr. Reklam has expressed the opinion that the | much as he 3 e write what Re koora 2 1 
indispositions (in the shape of N 
headache, &.), 0 
result from keeping flowers all 970 in a bed- 
room, do notarise from any specia 
the flowers themselves. i 
effect is analogous to that 
and cars by excessive light 
being, in fact, caused by 


the olfactory nerves. More or 
it is remarked, 


r with this 
will undertake to write the whole body of physicks ; a vice 
i eniences derive their original.” 


a continued strain on | ASTRONOMICAL WwORK—THE VARIA- 
less similar con- BLE STABS. 
letter 


from a bright (21143.)—As Mr. W. 8. 
ould be only too pleased to receive names 


sequences arise, 

light being kept burning in a bedroom or from | 21099, Is 

the noise of the wind and vehicles passing by, | of any gentlemen who would help in the observa- ESA 

the brain being disturbed from its wonted rest by | tions o% be list of variablo stars, an UPITER MARCH.4 1883 

ies exte influences he moderate use of ean! na the compara n rica Pie 99 ITER H.& -l ` 

umes, it is argued, cannot be re as ganised unc g 5 

15 urious. In fact, the suggestion 18 made that 1 Astronomical Society, of which Prof. Pi ears. n Leporis, and very faint and diffuse: a central 

the sense of emell is usually less exerci than | > a corresponding eb, ; - | condensation, however, being still ap nt. 

5 . : Franks, Read, Gore, Webb, and Gemmill, who are zt will peyond 

it might be, the instance being quoted of the i j : should in a few woe it go beyon 
i 3 of tho all, from time to time, contributors to our knowledge | tel ; put it will teresting to note 

comparatively limited number of experts in dis- | of the variable stars. telescopic ue bY ! . 

tinguishing perfumes. The sensibility of the For my own part, the work in this direction seems A far it 92255 be followed z am ynm res 

olfactory nerves is not always duly appreciated, | to me to be almost infinite, while the optical power n 5 ae spheric ee N c ‘a o 

but they can detect, it is remarked, the presence required is within the reach of all, as has been a Herbert 1 

of minute particles in the air which even the pointed out over and over = a — 

most delicate balances cannot denote as ponder- The value of a telesco epends as much on the l 

able quantities. Thus a musk-plant may be observer as anything. A careful and accurate | TRIPLE SOLAR ECLIPSE BY JUPITER'S 

allowed to impregnate an entire room with its Obere win do more with a bad telescope than # 4th SATELLITE. 

odour, and yet it will weigh th afterwards poor observer with a class instrument. 400 

as it did bei eigh the same wards | much stress cannot be nid upon this: that the re- (21146.|—By inadvertence I put of instead of ly 

1 ore, sulta depend more upon the observer than the power 4th satellite. , 

A Parisian has invented a new explosive which of the imstrument. e Uranometria Argentina, I am much obliged to Mr. Buffham for the 
is more powerful than dynamite. Panclastite, for which Dr. uld has just received the go d | references to correspondence, and find that although 
as he calls it, consists of hypoazotic acid, which medal of the R. A. S., mainly of observations neither my informant nor myself could reco ct 
js one of the numerous compounds of ox gen and with the naked eye, supplemented occasionally with | having heard of the occurrences previous to 
azote or nitrogen mixed eith with y 11 del Kirby, lecture, that we must have seen the correspondence 

gen, er essence o el Kirby, Birkenhead. T. E. Espin. at the time (10 years ach put bad entirely for- 
gotten it, as 1 on reference to the index o 


troleum or sulphuret of carbon. The degree 
of explosive force is said to depend upon which Lol. 
of the last - named ingredients is used. 

In a note communicated to the Paris Academy 
of Sciences. . ‘Timiriazeff describes his 
researches on the i 
solar spectrum, 
between the solar ener absorbed by 
chlorophyll of a leaf and that stored u throu 
the chemical work produced. He finds that the 
leaf can transform into useful work as much as 347. 


40 per cent. of the energy absorbed. ; 
T i 4° 


— 
DENDA TO THE CATALOGUE OF 
SUSPECTED VARIABLE STARS. 


13°41 + 18°3 
14°35 + 14°10 


—u . — K— 
Fireproof Paint.—As a fireproof paint MM. 
Vildé and Schambeck made a varnish, described by | ,. CANCER 5 
a French sontemporay as of 20 parts of very 302. v! Cancrl. ä 69 59595 8:20 + 24°56 
finely-powdered K ass, 20 parts rcelain, 20 parts 353. j. e — 47 + 312 
SER A ony ae , 10 s came ee 30 parts Canis MINOR 
uble-soda glass. ilicate of potash ma 51. 2 1143 Can. Min .. T42 T45 
substituted for we silicate 5 soda. The fst cont a Fil ee HERCULES a 
soon ens, and a secon coat may be a li AZ Ar : : wan 
soon six to twelve hours 5 be APP nta 355. O. 2 598 Herculis te 18.31 + 16°53 
are sufficient. The varnish may be employed as a LEO. 
preservative against rust. 350. 2352 Neb. Leoni 11:9 + 18°46 
Density of Water.—The maximum density of | 357. 2 1527 sg.” eannan Se" 13 + 14°96 
water may be shown by means of u gine float, LEPUS 
about it to| 358. LL 9420 Leporis . . 453 — 16˙34 


just enough platinum wire be woun 
make it heavy enough to just 
rP C., in that which 
31 99 „ 6 5 „ 6 „„ „667 9 


Nautical Almanac the dates of the 
shadows of 


XIV. E. M.,“ that I had extracted from the 


transits of the 
the 3rd and 4th satellites for anyone to 


Comes var Webb (?) 
(?) (?) 
Var. col Webb 
5 Struve 
6˙5 Struve 
Comes var Webb 
Comes var Webb () 
Struve 
| Secchi j 
Comes var. col. Webb 
Struve 
Comes var. Struve 
6'8 Webb (?) 
Var. neb. D' Arrest 
6'9 col. and mag. Webb (°) 
50—60 Espin, 1833 
5°8 Gould 
44 —6 Gould 


warmer. ful 

every time it is used, Professor Hofmann prefers 

18 S modification of me appa a :— 

ass tu 5 centimetres (6in.) long an 2 centi- T. E. Espin. : 

glass tube 15 ce fige is nearly filled with distilled | West Kirby, Birkenhead, Feb. 28. due resham Lectures for The Rov, 1882, just pub- 

water, and m 55 8 t re Rae mea 1 55 lished, does not mention them. This is most un- 
s which will just float in wher JUPITER—THE COMET. accountable, as he refers to the Ff t year E. M., 

Feb. 9, 1872, to an beer vation of the lst satellite 


Cent., and 


As soon us 
this evening, 


The 


streak. The northern 
sed of clouds streaked 


best definition the whole 


tube: but thi 
water outside is warmer than 4° Cent., usually 
about 7 or 8“, or a difference of 3°to 4° is necessary 


to start it. 


narrow, lig 
bright belt appeared com 
diagonally. At periods o 


{21 145.]—I HAD an extremely fine n of J Ta being superpo 


P 
ull duration of an eclipse of the sun by 
f Jupiter, which he estimates at 40 minutes. 


There is one thing that Mr. 


to mention, an 
of these phenomena, 
i is inte 


or 2nd being central on cen 


o 
on its shadow, 
discussion as the greatest 


by a satellite of 


Buffham has omitted 
d that is, ho was the first discoverer 
as the correspondence shows. 


eclipses can take place in same 


— 


— — 
— — 2 


10 


latitudes if the middle one is not on, but near the 
central meridian. 
There is also a band of maximum simple eclipse 
ap once central) curving down from about 48° 
. or W. of central meridian to ‘the greatest 


that oscillated in the shadow, being overtaken 
1 nl until the shadow was about to pass o 
it. 
centre of the shadow and the station would have 
the same motion (sine-al), and when that point 
Wad passed by the station it would again pass 
thrbugh the shadow and out in advance of it, the 
a having been twice central; but I have not 
tried what 


duration. At some latitudes I think a second 
eclipse would occur by the station being again over- 


taken 


not:tri 
would not possess any interest. 


several comet ee: employed successively on 
ector. 


e Americans are again first in the field. They 
Were on the alert directly the moon had left the 


evening sky, sweeping the region of Pegasus—the 
most likely place k A ‘in 


vi 
0s 

their success is well merited. Indeed, the American 

observers are working with so much anergy and 

system that.they cannot fail to command many such 

successes, both now and in the future. 


Bristol, March 3. W. F. Denning. 


OBSERVING WEATHER IN FEB- 
RUARY—81 ORIONIS—RIGEL—<© 655 | 
LEPORIS. 


available for telescopic work, and out of these 1 


not so bad for our much-abused. English climate. 

The comes to Fl Orionis (X 725) appears to me 
underrated as 11 mag. It was very obvious in 
strong pee when c, e, 4 Ori. were arely visible 
to the na 
colours of this puir came out well, the comes 
being of an unmistakable blue tint. 

Rigel.—The well-known companion to this star 
ought not to be rated lower than 7 mag. I saw it 
Well with the III in. spec., a few evenings since, in 
sunshin 

2.655 (iota) Leporis.—The comes to which was 
easily visible in twilight (£ 10-5 : Sm. 12 mag: and 
my experience did not accord with that in “Cele 
tial Objects,“ for I found it as plain with a power 
of 200 as with one of 90 diameters. Such obser- 
vations as the foregoing will show that the silver 
film m pretty good condition, notwithstandin 
my situation in the centre of a large town, and 
that it is 23 years since I last silvered the mirror. 

March 2. W. 8. Franks. 


culum 


Aldebaran, at 3.10 p.m., was very beautiful, ite 
redness ae conspicuous. Most red objects, if 
bright enough, 


time. 


object, 
cided yellowish-white. Rigel, at 4.10, comes just 
seen with some attention; quite plain by 5 o’clock. 
Betelgeux, at 4.15, colour splendid—a rich orange. 
Sirius, at 5.5, very brilliant, but scintillating con- 
siderably, and much atmospheric colour, being 
only some 8° above the housetops on my S. S. E. 
horizon, and nearly three hours from the meridian, 
Procyon, at 5.12, decidedly yellowish. Castor, at 
5.15, was superb, far better than I have ever seen 
it at nig 


of the 


could be judged with much more precision than on 
a dark sky, and so widely separated—like two din- 
monds, 


them! 


Was ma 


DAYLIGHT OBSERVATIONS. 
N afternoon of March 4th being 
remarkab 
take advantage of the favourable opportunity and 
look up & few objects with the llłin. Calver spe- 


aoe ee |; 
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centre of the diagram, and also that it shall be at 
the point where the moon’s relative orbit intersecta 
the vertical line through the centre of the said 
1 defined as I have ever seen them. Sate ites | ellipse. 
I., e ellipse which forms the projection of the 
5.30, rather pale, but exceedingly beautiful. The parallel of declination of star is north of the axis of 
i di the o lipas when the declination is sor:th, and vici 
verså. 
The mode of computing the times of beginnin 
and ending is as Follows :—After the ed 
i ate been 5 Hoia the hour- 
angle at m the hour-angle at the beginning 
of the occultation, as shown 5 the diagram. Then, 
if this remainder be positive, add it to the lecal mean 
time of C, if negative, subtract it. This will give 
the local mean time of beginning, and a like opera- 
tion will show the local mean time of endi Hg. 
James Pearson, M.A., F. R. A. S. 
Fleetwood Vicarage, Feb. 14. 


THE MERZ POLARISING EYEPIECE. 


outside the field, and in only one case did I have to 
sweep for the object, that being due to some care- 


ifference this would make in the 


more distinct to read. I cannot speak too highly 
of this 'npenions substitute for a sidereal clock, 
and I wonder that any amateur Coprite himself of 
the luxury of its use for the sake of a little trouble 
in making it? By its aid, and my watch and star 
catalogue, I can do a long night’s work without 
once one at an atlas. i 

decl.) are ho 

graduated b pen and ink, cemente 


the shadow before sunset. This I have 
and perhaps the results, except to a few, 


planes, when used along witha ‘‘sun-diagonal,’” 
will reduce the light s ciently for solar work : 
the angle of the diagonal, 45°, polarising sufficient 
light to allow me to observe the sun on the 
ed | brightest day, with a power as low as 150 on the 

full aperture of an 18in. reflector. I do not use 
parallel planes, however, but small wedges, 80 as 
to avoid second image. This makes a very useful] 
eyepiece and should not be costly, nor should it be 
difficult for an English Mechanic to construct ; and 
as it adds no colour to the solar surface, admits of 
considerable gradation in a rotation of 90°, and 
enables one to see the rose-coloured flames over the 
spots, I am certain it will be prized by its possessors. 

James Cook. 


8. Broughton, 


may be made to serve all ordinary purposes will, I 

gth | think, be best proved by the essb and certainty 
with which a star can be planted in the field of a 

y „ while the sun is shining brightly. 
icester. W. 8. Franks 


PARTIALLY-GRAPHIO COMPUTATION 
OF OCCULTATIONS OF PLANETS AND 
STARS BY THE MOON. 

ee ee has always appeared to me tha 


or a new comet at the time and SIZE OF FLAT. 

(21152.]—I Have been working out this ques- 

tion for myself as regards a mirror of Yin. diameter 
and 75in. focus, and I place my results before you 
without comment on the results of other corre- 
spondents. I supposed that Idesired a field that 
would just include the whole of the sun, moon, or 
a star-cluster of similar angular diameter, and that 
the flat should be of the smallest size which would 
reflect the whole cone of large mirror. I estimate 
angular diameter of sun at 32’. This at 75in. focus 
is “698 of an inch. This represents a cone of rays 
which would come to a point at 81-3¢in. instead of 
75in. The flat being placed at 65in., the diameter 
of a cone 9in.at base and 81-36in.in length is required 
at the distance of 65in.from base, and this appears to 
bel-8in.+. This, then, it appears to me, is the small- 
est diameter of the minor axis of flat which will return 
the whole cone of rays from a field of view of 32’. 
Messrs. Horne and Thornthwaite inform me that 
they use a lin. flat for this size, which is near 
enough to my calculation practically. Now it 
seems clear to me that if the field of view is 
reduced the size of the flat may be reduced also until, 
when the field becomes a mere point, the flat will be 
reduced to the minor axis of 1·Z2in. Of course no one 
could use a field of view of no apparent diameter, 
consequently this flat with minor axis of 1 2in. 
would lose light, even on a star, excepting just in the 
centre of the field. I should explain, perhaps, that 
1-2in. is the diameter of a cone of rays 9in. base 
and 75in. to apex at a point 10in. from apex. Now 
wo want all the light from a star in every part of 
the field, and must therefore have a flat large 
enough to do this, and as one cannot be always 
changing for each eyepiece, we want a flat large 
enough to send back all the rays to every of 
the field of our lowest power. Asa practical illus- 
tration of the truth of this, if we view any celestial 
object with a flat too small for our field of view we 
get an image of the object all over the field; but, 
and this is the important result,“ only the centre 
of the field is fully illuminated, and objects under, 
a marked degradation of brightness as they recede 
from centre to edge of field. A star-cluster wilt 
then look brightest in centre from all the light of 
centre being received while ouly a portion is being 
utilised from the circumference, Any reader who 
wishes to experiment on this point may remember 
that he does not need to purchase a series of perfect 
flats. Pieces of ordinary plate glass cut into ellipses 
and silvered answer every purpose, or pieces silvered 
by patent process can have the orotecting coat of 
paint stripped off and be poled easily, or a stop 
map be extemporised and slipped over the flat. 

e result, then, of my investigations is that lir. 
will return all the rays from a pont to the centre 
of field of view, but that 1-Sin. is required with a 
ficld of 32“ from a bin. mirror of 75in. focus, 

Edwin Kolmes. 


meth 
well, the publication of the elements of the 1530 
occultations Which appear annually in the Nautical 


t mouth, however, thirteen nights were | deduced from the Nautical Almanae are, as already 


stated, four in number. Let us select the occulta- 
tion of Spica at Sydney, 29th Jan „ 1883. 
I. The star's hour-angle at tho instant of central 


32 hours for observation, which is, I think, 


G. M. T. of star's & in R. 4. 8 0 43 

Acceleration of mean on sidereal 
time . e 1 20 

Sidereal time at mean noon ⁊qa . 220 33 35 


R. A. of meridian of Greenwich at 
star's .. e ee 4 3538 
Longitude of Sydney add .......... 10 4 47 


R. A. of meridian of Sydney at 
star’s . ä —o * ͤ . 242.4 40 25 
Star's R. A., sub 13 19 3 


cd eye. The beautifully-contrusted 


e! 


8 


Star’s hour- angle. 1 21 22 


II. The value of 100 ; this, when worked 
P p cos. l 


out as in a previous example, gives 2-22in. as the 
value of 10 divisions of the latitude-parallax scale. 
III. The value of (diff. dec. — P P sin. 7 
cos. c). 
In this case the elements give diff. 
dec.—i.e., moon’s dec.—star’s dec. 
—negatire EREEREER baseres’ 995959550 1:60’ ~ 


y clear, calm, and mild, I determined to 


negative „%%% % %j¾ % 29°53 = 


are generally well seen in the day- 
Capella wab the next, at 2.20, and a lovely 
too, so small and brilliant—the colour de- 


Hence, the above expression is posi- 
lite ee eeessessososoeeeoees 27°93 + 


and the moon is abore the parallel of the projection 
of the star’s declination. 

To take out the moon's hourly motion in 
R. A. from the Nautical Almanac, turn to the 
variation for 10m. in the columns of the moon’s 
R. A., and call the seconds of time as minutes of 
arc, und then increase them by half as much 
again. 

In the present instance, X cos. D = 27-26’. 

To take out the moon’s hourly motion in dec., 
call the seconds of are us minntes of arc, aud divide 
by 10. In this case Y = 886“ 

In plotting the occultations, begin by arranging 
that the time corresponding to the star's hour- 
angle shall be so placed on the elliptic projection 
of the star’s declination, as that it shall occupy the 


ht—the difference in colour, slight as it is, 


two stars, aud their relative magnitudes, (21153.]—Ir Mr. v. will read, at p. 499, Mr. Bell’s 


second paragraph, he will see the utter incon- 
sistency of the question he puts to me as to whether 
I would put a 2}in. flat to a 6in. mirror.“ 

Mr. V. still persists in calling tlie light from the 
moon not parallel rays. He says “a fat large 


with a great space of blue sky between 
Jupitcr came next in turn, at 5.20, and he 
guificent ; I could scarcely repress an excla- 


Marcy 9, 1888. 
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enough for parallel rays is large enough for moon.“ 
Fer all practical purposes the li ht tom the moon 
may be said to reach us in parallel rays. I did not 
say old masters did not know what they were 
about.“ 

Mr. V. asks me to make an iment. I ma 
tell him I have verified all that many years ago. 
asked a correspondent—who was a plane just 
large enough for a star- to fix at focal point at the 
mouth of his tube a piece of photograph paper—and 
another piece at focus instead of eyepiece, and he 
would get two photographs of the moon at 
the same time—and he did so. Another plane was 
then put in large enough to take up the whole 
of cone from the moon, when one picture only 
was obtained, and that wasat eye-tube. He also put 
with the star-flat, two pieces of paper, one at mouth 
of tube in the focus, and another piece at eye-tube, 
and the telescope turned to the sun, and, when by 
the finder the sun was in the centre of field, the 
mouth of tube exposed, the paper at both places 
was at once burned ; the large flat 8 the 
paper was only burned at eye-tube, showing 
clearly that with the flat only the sze of star 
cone, part of the light and heat went past it—how 
shoul it be otherwise? It isa marvel tome how 

‘Mr. V.“ can allow himself to believe that Mr. 
Westlake’s telescope with a plane gin. (which is 
the diameter of star cone) can possibly catch all the 
cone from moon (which is 2, in. diameter)! 

The reason why he sees the moon with his flat 
with a I4in. central stop, is not because the flat 
covers the whole cone, but because rays from the 
moon go to every part of mirror, and, therefore, 
to every part of flat; so that if he use a flat half 
the size he does, or only half the diameter of cone, 
he will still see the whole moon. Mr. V. seems to 
think that, because he sees the moon’s limbs, his 
flat takes up all the cone, or the outer portions ; but 
it does not prove anything of the kind. 

It is self-evident that a flat less than the cone 
must allow part of that cone to pass, and that por- 
tion that passes the flat cannot findits way to eye- 
pioce ; the small flat then acts as a stop. It follows 
the same with an o.g.: if the stops are the exact 
size of cone from a star, part of the cone is lost 
when used on the moon, because the cone is 
broader ; but the last stop can be so near the eye- 
piece that the adjustment is conveniently made ; 
but the o.g. pointed to a bright object on the dark 
sky cau work without stops. The refractor is best 
for day-work ; but though the Newtonian has no 
stops, it is just as well at night. We can take the 
eye-stop from a Cassegrain at night, when all is 
dark but our object; but to do so by daylight, of 
course, lets in floods of diffused light, as well as tho 
direct light from the object we want to look at. If 
I were mounting a large o.g., to use for large field 
objects and photography, should take care not 
to waste its light by the stops. 

o others who have written me on this 
subject, I have been honoured by a clear and con- 
clusive treatment of it by our old and esteemed 
contributor on optical matters, Orderic Vital,“ 
showing that a plaue that can just take the stellar 
‘cone cannot possibly take all the moon’s cone. 

G. Calver. 


[We cannot insert an le i - 
ject.—ED] y more letters on this sub 


THE TELESCOPE. 


121151. — WrII Mr. Wassell kindly allow me to 
remark on what appears to be a misunderstanding 
between Mr. Browning and himself, or Mr. Brown- 
ing and Mr. Common, and on which Mr. Wassell 
remarks: ‘‘So that it appears that an 18in. cannot 
be used more than three times a year.” Although 
I do not see the object of Mr. Wassell in introducing 

extraneous subject, he won’t mind my explain- 


ing that Mr. Common must have meant that a large | sacred 


telescope could not yield its dest results, and not 
that it could not be used,“ and, of course, this can 
be said of any size—where is the owner of a 3in. that 
will not tell us he only gets the best his telescope can 
do occasionally Now I am in a position to state 
that for about 2} years Mr. Common hardly missed 
a night, and that he had not such a thing as a stop 
in his ession, but always used full aperture of 
the 37m.! During this time his observations on 
satellites of Mars were made. Another very strong 
point in favour of large apertures. Mr. Common 
went from Sin. to 37in., and now wishes he had gone 
to 60in. This is the experience of to-day; and the 
same can be said of Herschel. Why did he go on in- 
creasing his aperture till he reached 48in.? Of 
course these large instruments are not wanted for 
double-star work: a moderate aperture will do for 
Such work, and the large ones can be better em- 
ployed for objects and work beyond the reach of 
moderate apertures. It is only by increasing the 
size of our instruments that we can obtain more light 
and penetrating power, due to large nperture, that 
we can hope to see beyond our present limits. The 
advantage of tho reflector is that it gives the same 
proportion of light for all sizes, and, from about 
1Sin., the reflector gives the most light. A 3ft. re- 
tractor is tho largest we have any hope of making. 


A bft. reflector will give over three times the light. 
March Ist. G. Calver. 


TELESCOPE MATTERS. 


{21155.]—Wrrn reference to Mr. Wassell's opinion 
(let. age bape the true way to parabolise a mirror is 
to plug the hole with the same material as the 
nurror, there is a method, if an advantage, which 
is to make a hole quite through the middle of the 
polisher, a little less than that in the speculum. No 
more inconveniences arise from the gathering of the 
pitch, forit has now no greater tendency to collect 
at the centre than at the sides, and small mirrors 


| without any hole in the middle will polish much 
better, and the figure be more correct, if the polisher 
has a hole in the middle of it. C. T. 


[21156.]—Ovr friend Bow’? must kindly wait 


a while. I must not occupy spate now with matters 
that will naturally be brought into my essay. 
Purely erical curves will not absolutely cure 
(spherical) chromatism. Certain ratios of curves 


will correct spherical aberration, and a certain 
proportion of foci will remove primary chromatism ; 
ut the final chromatic correction needs more or 
less ‘“‘ figuring” of the surfaces. But still it will 
not do torun very wide of the limit assigned by 
theory for balance of spherical error; or, at least, 
Ido not think it is practicable to do so. For it 
must be remembered that altering a surface to 
remove chromatic error may, and generally will, 
disturb the balance of spherical error. In correcting 
any or all of the surfaces of an object-glass, the 
process should be such as will tend to give to each 
surface that form which theory assigns to it as most 
suitable for its icular work. The case is exactly 
analogous to the Cassegrain reflector. Here the 
parabola and the hyperbola both do their work 
free from any impertection : but as has been shown 
two spherical curves, if rightly roportioned, wili 
remove spherical error. at is all that is 
wan as chromatism is not introduced by 
reflection. If it was, the superiority of the conic 
curves over the sphere would be very evident. 
Orderic Vital. 


TRICTOLES.—II. 


(21157.J—Ie supply may be taken as an evidence 
of demand, the S y Show abundantly proved an 
increasing demand for placing more power at the 
command of the tricyclist. And that sucha demand 
must increase, is obvious; both because old riders 
will peed old men too, and because the increasing 
populanty of the time induces many younger 
folk to become riders who have not the physical 
strength, if they do not sometimes lack the skill, to 
combat with stiff gradients, soft roads, or strong 
winds. The show at the Albert Hall exhibited devices 
for increasing power under various forms of gearing. 
Most of these were by what, to my mind, 
is the fatal mistake of providing for three distinct 
conditions ; that is to say, for speed, power, and 
freedom of the pedal-crank, instead of making the 
free pedal common to both speed and power. This 
limita the advantages of the free -crank to 
the convenience of a foot- rest; and, if that be its 
only use, I am not sure that ordinary foot-rests 
would not be preferable. There is certainly no 
m ical necessity for such a limitation, and its 
adoption under such circumstances seems to confirm 
the idea of a widespread misapprehension as to the 
real value of the arrangement as an economiser of 
power. But the ral question which I now 
wish to raise is: Which is the best way of giving 
the tricyclist more power for hill-climbing, 
&c.—power-gearing, or hand-leverage? I am 
quite aware that the very name of hand-lever 
may raise a cry of indignant horror from those 
devotees of Fashion who would sacrifice at its 
ine any amount of pain or labour. And 
yet if this question is to be approached from a 
mechanical point of view, it would be simply absurd 
to maintain that the addition of an entirely fresh 
power would not give more valuable aid than an 
arrangement which simply converts the speed of the 
rider’s legs into greater driving power, instead of 
allowing this enditure of his force to quicken 
the motion of the machine. It must never be for- 
gotten that the fundamental mechanical axiom, 
“speed and power are convertible terms, holds 
just as true with the tricycle as anything else. 

aving out the factor of momentum, the higher 
the speed any machine is capable of the more power 
will it require to drive it at any given number of 
treads to the minute ; while the slower the machine 
runs under the same number of treads the less 
labour willthere be in each tread. Thus power-gear- 
ing does not add any force, but simply converts into 
power what would otherwise become speed; and 
unless the rider is content to crawl along at a snail’s 
gallop, he must increase the speed of his tread (and so 
take something more out of himself in that way) 
exactly in proportion to the increase of driving 
power given bythe gearing. So that, as a question 
of utilising the forces possessed by any rider, the 
rival claims of power-gearing and hund-leverage 
resolve themselves into an axiomatic truism, to dis- 


pute which would be to renounce all claim to reason 
on the subject at all, and to relegate the whole 
matter to the domain of personal fancy. Thus, 
accepting the basis of compromise, this question 
turns on three points—uppearance, conveni- 
ence in use, and additional weight. And to 
begin with the first of these, it does not 
seem to me that power-gearing can score all 
the “appearance to its own side. No doubt 
it looks much neater when not wanted. But there 
8 oe something a little ludicrous in the exhibi- 
on o 


of the fly-wheel, which 
momentum. But with the tricycle the aid of mo- 
mentum is reduced to its minimum just when the 
power-gearing is wanted, and its value to the 
rider is somewhat diminished by the fact that, under 
slow speed, there can be very little aid from 
momentam in passing the crank over its dead- 
centres. Thus it seems to me that a steady, 
well-timed use of the arm, causing less{disparity 
between the exhibition of exertion and its visible 
result, is not at all bound to cede its claim to com- 
pete in the matter of appearance with the 
working of power-gear. Coming now to the 
question of convenience,” I hope I need hardly 
say J am not pleading the cause of levers attached 
to cranks. In the first place, these, are always open 
to the objection of varying in power from the one 
point where alone the leverage can be at its full, 
to the actual dead points. Such levers always 
want a reservoir of power in the momentam 
of the machine; and, as in the ‘case of 
power- gear, momentum would be at its mini- 
mum when tho aid of the lever was most wanted. 
It is true the case would not be quite the same with 
the lever as with power gearing, because the lever 
being an additional, ad not merely a converted 
power, it would aid morein keeping the machine at 
a correspondingly higher rate of speed; but the 
general inconvenience of a crank lever puts it out 
of the question, except on machines which are 
designed for propulsion by hand rather than foot; 
and even here I think the form might very well be 
amended. It would be an intolerable nuisance, 


not to say a itive danger, for the legitimate 
tricyclist to have his auxiliary power always 
working away like the sails of a windmill by his 


side, whether he wanted it or not. The kind of 
lever I would advocate would be one on the ratchet 
(or clutch) principle, where the leverage would be 
always at full power, and where the handle would 
never stir unless moved by the rider, and which 
would take any length of stroke from a mere 
catch, just to help the legs at the dead 
points of the pedal-crank, to the full reach of the 
arm’s length. And with such illustrations of the 
application of this principle as those afforded by 
e free pedal-cranks of the Devon, the ‘‘Cheyles- 
more, the ‘‘Rucker,’’ and the Monarch,“ or 
even the ‘‘ Merlin’’ (where some of the power 
exerted is necessarily lost in overcoming the force 
of the spring which recovers the pecah), it will be 
obvious to every mechanic that the only difficul 
in the way of adapting such an auxiliary lever as 
would propose, is to the mere question of 
convenient ement of detail. This, of course, 
might require a httle careful planning, and it would 
be important to experiment on how far the 
leverage might be speeded up, without sacrificing 
too much of its efficiency in the way of power. 
There is not the slightest difficulty in arranging a 
simple lever to cover about 457 (or a quarter of a 
turn of the wheel) by a full reach of the arm, and 
without any s ing-up. Lam disposed to think 
that, in actual practice, a lever would be used 
rather in short hitches than long reaches; and 
under such conditions, it would serve every oe 
if lever-action would cover a quarter-turn of the 
wheel, asthe rider would soon acquire the trick of 
using it just to help each foot over the dead part 
of the crank. But as the great leugth of a lever- 
handle gives an opportunity of i to a 
certain extent, any power that might be lost by 
speeding up its action (so as to cover, say, even 
70° or 80 of the wheel’s revolution) it would cer- 
tainly be desirable to experiment carefully on this 
point, with the object of making one reach of the 
arm cover as large an arc of the wheel’s revolu- 
tion as it could without sacrificing too much 
power. Every old rider knows that with a 
moderately speeded machine (say, geared to equal 
48in., or not exceeding 50iu.), the pinch of hill- 
climbing arises not so much from lack of leverage 
in a 6in.-throw crank, when at its best radial points, 
as in the difficulty of making the momentum so 
acquired serve to carry the crank over its dead 


TT 
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points. With the vertical rider, the value of 
gravity is absolutely nil, when the crank is at ite 
highest vertical point, and very little indeed till 
the pedal has moved some 45° past the vertical 
pon (for with all crank action the cect of any 
orce is as the cosine to the radius); and as the 
position of the vertical ” rider reduces his thrust” 
power to almost nil when the crank is vertical, 
such riders are almost wholly dependent on the 
stored power of momentum for passing this point. 
The position of the rider who sits more back enables 
him to utilise the power of ‘‘ thrust ” much better 


at the high point; and though the vertical 


rider cannot get back, the more backward rider 
can always get forward, and stand on his pedals 
while pulling on the handles, so as to combine the 
effects of muscle and weight. But there is no 
denying that long- continusd thrust, however 
much more effective for sharp pinches, becomes a 
t strain to the muscles of the calves when the 

ill is long or the ground heavy. Personally, 
I have arrived at the opinion that, os in 
most other points connected with the tricycle 
the extreme of either ition is a great 
mistake for ordinary -work, and that a 
reasonable compromise between the two secures 
the greatest speed with the least fatigue over any- 
thing like a long run. Age has a wonderful influence 
in increasing dynamometric sensitiveness! And 
when a man is well on in his sixth decade, he grows 
a good deal quicker in noting anything that tends 
to economise power, than he was when he was 26. 
Although this may appear to be a discursion from 
the question of levers versus power-gearing, it is 
not irrelevant to the subject. My object is to show 
that if a pedal-crank of 6in. throw could always 
work at full power, then there would be little need 
of any auxiliary power at all with any moderately- 
ed machine; and that, therefore, what the 
tricyclist really wants is some additional aid that 
will make up the deficiency of power at tho weak 
points of crank-action (so as to keep up momentum), 
rather than a conversion of existing power, which 
necessitates the loss of momentum by its use, and 
which is subject to the same variable conditions of 
pres as the crank, by means of which it is 


ap 
ving spoken of a co” and con- 
venience,” the question of ‘‘ weight’’ remains. I 
fear there is no denying that it would be very 
difficult to carry out such an arrangement as I pro- 
pose under an addition of 10 or 121b. With proper 
care in strengtheniag by mechanical structure 
rather than mass, I think it might be done for this. 
I own this is rather startling to those who value a 
machine by its weight. Yet fully granting that a 
machine cannot be too light of tts kind, provided 
rigidity is secured, I have never found that any 
Weight was objectionable which gave back more 
than its equivalent in direct power, or in better 
provision for applying it in the most efficient way. 
This is just one of those cases where a 
pennyworth of practice may be a more con- 
clusive argument than a und of theory. 
Having tried all sorts of tricycles, I still keep 
two. k belongs to a class which has proved its 
claims to rank high in its way. One is a single, 
and the other a double - driver, and the latter weighs 
just 25lb. more than the other. Both are speeded 
as nearly as possible alike. The single-driver is a 
delightful machine for clean, hard roads and quiet 
weather. But directly the roads and weather 
grow rough, or wet, or windy, or if the dis- 
trict to be ridden over is more than usually 
hilly, I never have a moment’s hesitation 
in mounting the heavier machine. Andif the power 
of the double-driver can so much more than com- 
pensate for 25lb. extra weight, I cannot think that 
some 12lb. (or even more) would constitute a 
practical objection to an arrangement which would 
act, not by merely converting s into power, but 
by supplying the means of exerting additional force. 
No one would suggest that weight is not a great 
objection up hill. But that is just where such 
weight would far more than pay for its carriage. 
And even from a more general point of view, the 
advantage to be gained from saving weight is often 
very much overestimated. Of course, weight must 
always add a little to the friction on the axles of 
the carrying wheels. But when the machine is 
running on a hard and flat road, this is really almost 
the ouly objection. The influence of weight is 
constantly spoken of as if the machine were 
always at rest, and the rider had to over- 
come the ris inertia of rest at each tread. And 
very possibly bad pedalling with a fixed crank 
has done much to encourage this idea. But it is 
constantly forgotten that there is a ris inertia of 
motion as well as of rest, and that one of the 
fundamental laws of motion is that The velocity 
remaining the same, the momentum, or quantity of 
motion, tuereasces with the mass moved.“ With a 
fixed crank it is very difficult to observe the value 
which momentum may give, even up stiffish hills. 
But the free pedal- crank will at once prove this, 
and therefore its own practical value, in not being 
able to check momentum. Let any rider having 
the free pedal-crank stand still suddenly when 
travelling at the rate of, say, only three miles anhour 


up hill, and the machine will still run on a little. 
But of course, with a fixed crank, even a very 
little weight left on the rising pedal, may absor 
every vestige of momentum, and the aid it gives. 
This is, no doubt, one of the principal reasons 
why most of the free-pedal machines are found to 
be such good hill-climbers. The Devon,“ the 
‘t Cheylesmore”’ and the ‘‘Rucker’’ have all acquired 
this reputation. To avoid any appearance of par- 
tiality I place them in the order in which each sought 
public favour ; and it is to be noted that not one of 
these makes a speciality of lightness to the 
exclusion of anything that can add power, or con- 
venience in its cxertion. For the above named 
reasons I cannot help hoping that the 7th Stanley 
Exhibition may show some competition amon 
makers, not o y in power-gearing but also in su 
an adaptation of a hand-lever on the ratchet princi- 
ple, as I have ventured to suggest. One advan- 
tage would be that such an addition might easily be 
arranged to take on or off in a couple of minutes ; 
so that it might be removed when the machine was 
wanted for show, and put on when real business 
would make the e power pay for ite 
carriage. Referring, however, once more 
the question of power - gearing, I may 
remark that it seemed to me a mistake on 
the part of some exhibitors to fake advantage of 
the addition of power-gearing to speed up beyond 
the equivalent of a 50in. wheel. I think most 
tical road-riders will allow that this is quite 

igh enough for far the greater part of all ordinary 
work, and that the opportunities for using to ad- 
vantage wheels of larger diameter (or its equivalent 
C of roads in the 
pick of the season, unless for riders above the 
average height and strength. However useful 
the slow gearing may be, ita use is, after all, for the 
exceptions and not the rule, and a rider had better 
be without this aid altogether than compelled to 
use the higher speeding on all occasions when the 
traction-engine style of driving was not a clear 
boon. It seems to me that the equivalents of 30 
and 48 inches would be about the best practical 
extremes for power and speed. Speaking roughly, 
an average of 8 miles an hour can be got out of a 
48in. wheel quite comfortably ; and taking the same 
rate of tread (say about 120 strokes a minute), the 
30in. gearing would make the hill rate of 
progression between 4 and 5 miles an hour. This 
should mount any hill with a gradient 
not steeper than 1 in 9 or 10; and but for the 
honour of the thing, it is certainly more politic 
to dismount when the gradient is steeper, or even 
as steep as this. One point I have omitted to 
mention in favour of a elutch- lever, which, I think, 
most old roadsters would accept as a convenience, 
though it cannot lay claim to anything more. It 
would, of course, be desirable to arrange the lever 
to throw in and out of gear at pleasure, so that 
neither directly nor indirectly should it cause the 
slightest increase of friction when not required. 
Thus, when out of gear the only two possible ob- 
jections would be appearance ” and *' weight” ; 
while, when in gear, the machine could not run 
backwards. The permanent inability to do so is, 
of course, a fatal objection, unless the rider intends 
to abjure streets and anything like close quarters 
with all other vehicular traffic, while the petty 
annoyances are too innumerable to detail. But 
the power of thus fixing a machine on every 
occasion when lever aid could be wanted would be 
a decided boon in a great number of 55 é 


TRICYOLES. 


. Task D. H. G.“ (21127) what is 
to be understood by momentum,” as used in his 
interesting letter last week — whether it is confined 
to the rotary momentum of the wheels ; or refers 
to the momentum of the whole machine, rider 
included? I ask the question, as it seemed to me 
that the former was intended; but if so, can 
the difference of these small powers have the effect 
supposed ? ~ 

(but I may misapprehend PD. H. G.“) do 
the wheels of a tricycle ever“ run free, if by this is 
meant, unimpelled except by their own rotary 
momentum ? A tricycle when driven has the road 
friction with it, and when impelled by gravity, or 
its own momentum, has this friction against it. In 
the latter case would not its momentum, which has 
a tendency to move it faster than its wheels would 
travel over the obstacles of an ordinary road, so im- 
pel them as to merge any differentinl tendency 
from one being inclined to outpace the other. 

With respect to Starley’s gear: has this a ten- 
dency to steady the driving-wheels? If one wheel 
were connected with the other so that when one 
increased its pace, the other would also, there might 
be a steadying effect; but with Starley’s gear does 
not an increase of pace in one wheel produce a 
decrease in the other, and is not ‘‘ outpacing ” 
rather promoted by this means? 

But, further, is 1t not the chief merit of this gear, 
that it does what no other double driver does—viz., 
it is always driving both wheels, either when going 
straight, turning a corner, or in any of those slight 


sinuosities of course which, however small, are 
constantly reducing a double to a single drivert 
By Starley’s genr, I mean all contrivances on this 
principle: and by other gear, I refer to all varieties 
of clutch-and-ratchet. The elasticity of the rubber 
tire modifies, probably, this failure of action; but 
if wheels aad road were perfectly inelastic, all . 
double driving-gear but Starley’s would be in- 
effective as such, 7: t vaa m is going 
rfectly straight, which is, perhaps, seldom. 

pr pein an amateur of Ness standing than 
"G: H. D.,“ numbering only 36 years of experi- 
ence, and a tricycler of far less practice, I put these 
questions in no hypercritical spirit, being quite 
willing to benefit by his information on this, as I 
have formerly on other subjects. M.A. 


(21159.J—I Au glad to seo the remarks of your 
correspondent ‘*D. H. G.“ on a point connected 
with tricycles which I have never seen noticed in 
any previous correspondence, either in the E.M.” 
or in the tricycling journals. I refer to the 
immense advantage of the frec crank. My 
experience has been only with a Rucker Sociable, 
where tho patent clutch gives the above action, 
and I certainly should make it a sine qua non 
in all tricycles. In a Sociable, its very great 
comfort is shown when running down- On 
coming near the bottom, if one does not want to 
lose time and impetus in taking up the working 
again, the feet have the greatest difficulty in 
catching the rapidly-revolving pedals where he 
crank is not free; whereas, in my Sociable, with 
the clutch action, there is not, of course, the 
slightest difficulty, as the crank is simply held Ly 
the foot at a state of rest till both riders are 
comfortably on the pedals. I may also add that 
mine, though a front-steerer, is open-fronted— 
another matter which I also think is absolutely 
essential. : 

The vertical action, I may remark, has another 
great advantage besides tho increased power which 
it gives—viz., the improved appearance in the 
position of a lady rider. Any of your readers 
who may have seen the extraordinary exhibitions 
at Brighton and elsewhere last season, will ap- 
preciate this. With rega d to the foot-rests I may 
give a hint, which will, I think, be of service. On 
the lady's side have the rest 4iu. or din. nearer than 
on the gentlemun’s. F. R. O. S. 


21160. —I Ax glad to see this subject ap i 
again in the “E. M.,“ and was much interest. 
with D. H. G.'s” letter 21129; and quite agree 
with him that no one tricycle is better than all 
others. As yet, I prefer the front-stecring double- 
driver with bainc gear; but I cannot uuderstand 
why this type of machine is built with such a small 
steering wheel and so short a wheel base. My 
tricycle has 50in. driving wheels, and a IGin. front 
wheel, the centre of which is about 2ft. bin. from 
centre of driving wheel. Now I think it would bea 
great improvement if the stcering wheel was made 
larger, say, 50in. dium. and put about 12in. further 
forward, as recommended by D. H. G.,“ letter 
19422, Vol. XXXIV. A few pounds would be 
added to the weight; but I think the improvement 
would overbalance that. 

It would be interesting to know whether anyone 
has tried this experiment ona front-steering tricycle, 
and what improvement was felt when i 
over rough roads. E. L. P. 


RATIONAL DRESS—SEWERAGE. 


(21161.]—Ir is very plain to most people that a 
reform in dress is needed, and more especially in 
the clothes of females. That tight lacing, Grecian 
bends, and such-like absurdities are an abomina- 
tion, we are all certain. Therefore, I heartily wish 
success to the Society of Dress Reformers im that 
particular department. But the attire of males is 
not so extravagant and ridiculous, and it is certainly 
superior to anything that these ‘‘ rational dress 
enthusiasts’? have proposed in our columns. Jnst 
fancy a merchant showing himself on the Royal 
Exchange, in a Tam o' Shantcr, a jersey, and 
woollen hose! Could a minister occupy his pulpit 
with propriety in such a costume? Or again, 
how would our legislators look, if they appeared m 
Parliament in such attire? Why, the merchant 
would be shunned, as one bereft of his reason, and 
therefore unfit for business. The minister would 
no longer be looked up to; but rather looked down 
upon, and pitied. And the M. P.'s would be quickly 
turned out of their seats, and left to enjoy their 
outlandish garb by themselves. Supposing top- 
hats, frock-coats, and pointed toes to boots are an 
abomination, that is no reason why we should go 
from bad to worse. There is no need to wear a 
frock-coat if it is distasteful, for there are many 
other much lighter and shorter coats in use. In- 
stead of a top-hat, wear a billycock, as it has 
already been suggested. And if narrow toes to 
one’s boots are loathsome, why not wear broad 
ones? It is very easy to make a little reform in the 
present male costume, without being conspicuous 
oud ou i 


—— 
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(21162.]—THERE has been 
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versy 10 the columns of q.” on the bars which are scre 


\ | | 
ne of this character belonging to Mr. 


roposed rectification of screw- mandrel at E, which is also not shown- The bars | complete < 
bj i | are also connected at the end, through which con- Storey, of Canterbury, put it has not yet appeared. 
i i tain the details of any 


P 
d as, without diagrams, the 5U is à} 
nection the steel-pointed screw goes, I have no desire ascori 
i tail of mandrel when not used as a particular maker's practice; put when lathes are 


} (that is the constructio 
wi 
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see, excepting that a ra i is preferable to 
a fractional one. <P the 
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WORKING KEYWAYS, é&c. 
21166 I Sun the following sketch of tool for 


smooth file. ey 
obtained a c nstant angle, and N not only Vu i 
a good-looking, but also a good- olding and long- This is the point that puzzles me most. : 
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[21163.]—1" answer to : 
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should rely on 4 blunt cone and d quic 
4% Ex will see that “wy. K. P.“ recommen 
drel noses. Probably Dr. 


uick thread for man your lathe 1s ready for ordinary work. 
i from adopting & quicker bed lathe is made 
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Wood's mowing machine on 0 
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friend say to a square or 
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I am glad to know from T. J. R.” that conical thankfully recei 
ied 4% Belmer ; CO An idea has just 
&o., you are cu g 
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forcing against side; B will be centre of keyway. 


Pegs to be piace on shaft for centre of same ; aketch 


should explain A. pegs Fig. 2. 


Metal Planer. 


SCREW-MANIA. 


21167. Tris not quite clear whether O. J. L.“ 
or F. A. M.” claim joint authorship for the 
screwing device illustrated on p. 584. However 
this may be, like other things, it has suffered in the 
process of modification, for it is not nearly so 
efficient as the screw-chasing lathe used at Entield 
Lock for cutting the short screw on the end of a 
ritle barrel which connects it to the body. 

The means of advancing the tool after each suc- 
cessive cut in O. J. L. s ment, do not 
seem to me well provided for, and the sliding-bar 
ought to be ut the back of the lathe, where it could 
remain a fixture. The lathe above referred to is of 
course a special one, designed to do one job, and 
which it docs with an accuracy and rapidity which 
would astonish an amateur. 

The mandrel is hollow, aud admits tho rifle 
barrel being passed up from the back, und is gripped 
at the nose end by a special chuck. 

The guiding-screw is cut solid on the mandrel ; 
the sliding-bar is at the back of the lathe, and 
carrivs two lever arms, one of which is the conductor, 
and engages with the guiding-screw on the mandrel, 
the otheris prolonged over the work towards the 
operator, and terminates in a handle, this lever also 
carries the cutting tool, which is brought down 
vertically on to the top of the screw, so that the 
pressure which keeps the cutting tool to its work, 
keeps the conductor down also; the lathe is run 
continuously in the backward direction, and the 
cut commences at the shoulder. I was so greatly en- 
amoured with this device on seeing it at the Small 
Arms Factory, that I decided on udding it to my 
lathe on the carlicst opportunity. ' 

I intend arranging the alidingsbar for cutting 
inside screws down close to the lathe bed, and for 
outside screws itwill be carried on two brackets 
bolted also to the bed, as I could not think of 
drilling a pair of first rate heads for such a purpose. 

I intend also arranging a tracing- bar, which will 

only act as a stop for sizing outside 
screws, but when suitably formed, will allow the 
cutting tool to pone Eee into cut. Perhaps 
Arthur B. Price will note this, since it affords 
a perfect means of finishing a screw whose thread 
gradually dies into the cylinder. W. J. 


ZCCENTRIOS IN REVERSING GEAR. 


[21168.]— LET M. M. I. Sc. S” beware of the 
plan illustrated for using ouly one eccentric; it is 
most inferior. It would reverse, but only if there 
Was no lap on the valve and no expansion used. 
My views of link-motion are given on page 65, 
Vol. XXXY. F. A. M. 


THE BLACK WELL AOOIDENT. 


21169. — WE railway servants (especially on the 
Midland Railway) are all proud and pleased to read 
in your paper the good news given by Mr. Stretton 
that the signalman who was unjustly committed 
for manslaughter in the above case was acquitted. 
We are all greatly obliged to our old friend Mr. 
Stretton for the way he always comes forward to 
assist any of us when we are committed for man- 
slaughterimproperly. All are now very grieved to 
hear that the poor si an who has escaped 
the doors of the prison is now at the doors of the 
workhouse ; in other words the Midland Company 
has discharged him. Surely anyone who read 
Mr. Stretton’s letter in your paper could see that 
the poor man had more work on his hands than he 
could perform. The jury, in their verdict, said so 
distinctly. Is it just that the signalman, who has 
a large young family, should be ruined just because 
too much work was placed upon him? No. I 
simply write on behalf of a y of railway ser- 
vants who have had a meeting to consider the 
subject, and we have decided to bring the caso 
forw. in the MECHAN Io. Hope you will find 
room for this letter in your next. 

A Midland Signalman. 


[21170.J—A MEETING of railway servants held in 
London to-day (March 5), passed a hearty vote of 
thanks to your correspondent, Mr. C. E. Stretton, 
for hiskind and successful efforts in preventing the 
signalman from being imprisoned for ridnalaug liar 
but also begging him to use all his influence to 
prevent the man from being discharged by the 
Company. On behalf af the meeting, 

Midland Servant. 


BRAKE QUESTION. 


21171.J—I was glad to see the letter from“ An 
Old Driver,“ 21090, P 549, although I cannot agree 
with all he says, as his statements secm to coutru- 
1 way of working, which I should like him to 
expla, 

u the first paragraph he tries to prove that the 


drivers have to understand what atm eric pres- 
sure is, or else they would not know when to take 
a pilot engine; but I suppose he will admit that 
the action of a strong wind on his train, and tho 
action of atmospheric pressure in the application of 
the vacuum-brake are two very different things to 
understand, and does not, in the least, prove that 
what I said is untrue. 

of my letter (21063, 


520 that I had gained th 
. 527) that i the greater of m 
3 of the brake from the ‘‘ EM and the 
Westinghouse pamphlets, as I was not aware the 
inspector carried a model; but it would be a great 
boon to have a brake-cylinder af all loco. stations 
for those drivers to see and examine, who take an 
interest in this question. 

I cannot take Air Pressure’s’’ answer for all 
the drivers, as I know better, and I did not include 
all in my remark in letter 21063, p. 527, as there 
are some intelligent men among us of a searching 
disposition ; but there are others just the reverse. 
Neither did I compare the vacuum-brake with the 
Westinghouse air-brake; but I tried to prove that 
it (the vacuum-brake) was a good train-stopper 
and was not such a bore to drivers as some would 
have us believe; and your letter, p. 550, proves the 
first of these two things, or you could not run as 
close as possible to signals and stations before 


applying it, and then stop at them. You also con- 


tradict yourself in two ways. First, if you had not 


more than 10in. or 12in. of vacuum, you could not 
run near to stations and signals before applying the 


brake, and then stopat them. Second, if the brake 
was applied with 10in. or 12in. of vacuum only, a 
very small quantity of steam would release it again. 
With regard to the last paragraph, p. 550, I do not 
see any risk to those who understand the brake, 


but a very great boon. 
Automatic Vacuum. 


CABINET-MAKING. 


[21172.] — As cabinet-work is one of the 
mechanical trades of which so little is seen in the 
pages of this paper, perhaps I may be allowed, with 
the permission of the Editor, to introduce the sub- 
ject as one which with the ordinary skill of our 
amateur mechanics can be made one of great profit 
and amusement, requiring but few tools, and these 
inexpensive. I propose, if this meets with the 
approval of the Editor, to describe, first, 
the tools required, and their use, also 
the price of them, as I know well the 


sketches of the outline only, but showing each part 
distinctly, and, where possible, describe AA of 
the different parts, which will hardly be 
the most workmanlike, but will have the advantage 
of being simple and strong. There are some parts 
of our work which require much skill and practice, 
and which for an amateur to attempt would end in 
disappointment. These I propose to avoid as much 
as possible, and to show a simple way of doing 
them. Among the articles I propose to describe 
would be, say, tables, cabinets, sideboards, ward- 
robes, chests of drawers, washstands, dressing- 
tables—in fact, anything that may be requested 
from time to time, as far as my knowledge will 
permit. Cabinet-Maker. 


lease send succeeding papers as soon as pos- 
sitio —En.] 8 


CAMERA TRIPODS. 


(21173.]—For amateur landscape work these are 
far from perfection. Permit me to makea sugges- 
tion towards the attainment of portability, rigidity, 
and cheapness. The tubing of which gas-burners are 
made is nearly gin. diameter. If inside this tubing 
another tempered steel tube made on the plan of the 
steel barrels of cedur penholders were tightly 
inserted, we should have a very strong and light 
leg. The tubes might be about 27in. long and each 
two of them could be coupled togethcr by other 
be made to fit outside the legs, or short brass 
dowels made to fit inside. The connection with the 
base-board could be effected by tubes soldered to 
hinges and these screwed in proper position. With 
a very slender wooden tripod, I used such sockets 
with great satisfaction. 

For grcater convenience in packing, the six tubes 
requisite to form the three legs might be so shaped 
that a section of each would form a segment of a 
circle and thus thoy would make a stick zin. 
diameter, which, by the addition of a knob at 
the top would counterteit a walking-stick, if not 
too closely scrutinised. If the tubes aro left round, 
a cover slipped over the lot would simulate an 
umbrella. Very slender wooden legs (three to 
form a stick) are rendered extremely rigid by cut- 
ting a groove down one side, and cemeuting in the 
steel rib of an umbrella. This forms a useful 


walking-stick of a not conspicuous thickness, but in 
focussing they are inconveniently short. 

The brass and steel tube busmess is beyond an 
amateur ; but the thing is ticable to the trade, 
and the tripod might be sold so cheaply as to secure 
a large and profitable business to any one 
to carry out this unpatented idea. e same tubes 
filled with soft wood, if not too long, make good 
legs. Camera Legs. 


BISMUTH IN COPPER-—SULPHOOYAN- 
IDES—CHEMICAL ATOMS —ANALY- 
SIS OF MANURES—MOTTLED SOAP 
—THE TEA-FIGHT — CHEMICAL — 
NICKEL — SIMPLE PROCESSES IN 
QUANTITATIVE ANALYSIS. 


(21174.] TRE extraction of bismuth from copper 
(query 49659, p. 601), in the Swansea copper-smelt- 
ing process, probably occurs in the refining process. 
I suppose this, because bismuth has a high affinit 
for sulphur, and is more oxidisable than copper. 
am not able to lay my hand on any analyses of 
slags or metal distinctly bearing out oplnion. 

Sulphocyanides (query 49592, p. 578) can be pre- 
pared in several 89 ae Thus, when potassium- 
cyanide is fused with sulphur, avoiding access of 
air, direct combination ensues, with formation of the 
sulphocyanide. A cheaper plan is to substitute a 
mixture of potassium ferrocyanide and carbonate 
for the potassium cyanide. A useful way of extem- 
porising a sulphocyanide is to boil a strong solution 
of potassium cyanide with flowers of sulphur. 
The cheapest commercial source of the sulpho- 
cyanides is the crude sulphocyanide of ammonium 

roduced in the manufacture of coal-gas. It can 
be obtained very cheaply, and from ſt the other 
sulphocyanides may be rauy prepared. on 

Sulphide moy be readily detected in potassium 
sulphocyanide by adding excess of ammonia and 
silver-nitrate to the solution; when black sulphide 
of silver will be thrown down. Ammoniacal 
sulphate of zinc may be substituted for the silver 
salt, the zinc sulphide obtained being white. For 
the detection of chlorides in sulphoc es, the 
solution may bo made slightly acid with sulphuric 
acid, and then precipitated with a mixture of sul- 
phate of copper and sulphite of sodium, or sul- 
phurous acid. A white pe of cuprous sul- 
phocyanide is produced, and the filtrate may be 
tested for chlorides by adding nitric acid and nitrate 
of silver. Any sulphide present will, of course, be 
thrown down by the copper. To purify a solution 
of sulpho-cyanide of potassium from an admixture 
of sulphide, I should agitate with white-lead, or 
oxide of zinc. cies f tor” (No. 49100 

The query put by xperimenter o. P 

‘ 532), on the subject of Chemical Atoms, shows 

ow slowly new ideas become general. Ten years 
ago we had interesting discussions in these columns 
on the question HO versus H,O; but the advocates 
of the former formula have long been silent, the 
fact being that they only required to understand the 
reasons for the change to give in their adhesion. 
„E. G. T., Plymouth, takes one’s breath away in 
another sense, for he appears to write (p. 554) in 
ignorance of the fact that water was universally 
formulated as HO some twenty - five years . In 
1863, in the rooms of the Chemral Society, I heard 
the late Professor W. A. Miller, of King's College. 
say that he did not believe the equivalent of 
oxygen ever had been, or ever would be, proved to 
be 16.” Dr. Odling replied that undoubtedly 
the equivalent of oxygen was 8, and that of nitro- 
gen 4%; but their atomic weights were respectively 
16 and 14. At that time there was much oonfu- 
sion between the terms equivalent and atomic 
weight. Within a year of this discussion, 
Professor Miller publicly gave in his adhesion 
to the now notation, and the doubled atomic 
weights for oxygen, sulphur, selenium, tellurium, 
carbon, silicon, titanium, and tin. The doubling 
of the atomic weights of the majority of the metals 
followed a few years afterwards. About 1864 
Profs. Hofmann, Frankland, Williamson, and 
Odling were almost the only prominent chemists in 
England who adopted the new notation. Roscoe 
attempted it at the beginning of a session (I think 
1865), and returned to the old system in the middle 
of his course of lectures. Prof. Bloxam was 
about the lust to be convinced. For myself, I was 
converted by hearing Hofmann’s lectures in 1862. 
These lectures were afterwards published under 
the title of Modern Chemistry, and Experi- 
menter’’ cannot do better thau obtain a copy of 
thom. 

I may add that the graphic formule, useful as 
they are, are not unfrequently strained in a very 
injurious manner, Much may be said in favour of 
the formula NO for nitric oxide, and the Frank- 
landic formula K, Mu, Os, for i permangan- 
ote, instead of KMnO,, is directly opposed to the 
evidence. How would Mr. Ince express penta- 
chloride of urunium, UCl, or Ross's suboxide of 
silver, Ag,O, by graphic formule ; and what about 
Berthelot’s pernitric acid and persulphuric acid? 

The “Analysis of Manures’’ (query 49536, p. 
556), is very fully described in Church’s ‘* Labora- 
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weight oi that bulk of water, whether the body is | the Field office. It is a most charmingly- written 
a of 7 or 1 vit. 0 sea 5 book, and admirably sound and clear. 
qu 7 ; : e same is jally immersed, OF i — „ 1 ng 
The blue mottled appearance of soap (query |a piece of common wood E beld Ae by the string Baar in -) not POET: suffering from 
49572, p. 537), I believe is commonly produced by higher than ite natural level of flotation, again there y i 
i i j Vertico (497( 2) Probably you suffered a rup- 
ture of somo fine in the brain or in the in- 


would be equilibrium, it the immersed portion were 
chan into water; and therefore, the extra ' artery 1 
ternal ear, or had a slight cerebral embolism. Get 


weight to be carried is the weight of that bulk of 
3. A rigid rod immersed from b fixed support, 
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tory Guide. L am sorry 1 have not time to copy 
out the“ full 5 of procedure as re- 
t 


ultramarine. 

In letter 21047, P- 523, Anglo Dane asks me 
whether Dr. Allinson is correct in stating that there 
is a distinction between. “thein” and “ caffein.’, 
They are identical. Being alkaloids, though weak 
ones, their names should be spelt with a final e, as 
theine, caffeine. Theobromme, the alkaloid of | mersed part conv 


0 will get by sending ate stamps to publisher for the 
simple | number in which that ublished 
James 

A . . t ; street, Bond-street. - 
excite- | bring them to a level again, of course the question —— 
. | of depression does not arise. 

In all the cases as much of the ‘weight as is not 
thus taken by the water, is of course carried by the 


to live in; and under conditions of strain, 
ment, temperature, &c., which are highly 

What right have we to say that food and 
which are suitable, and indeed essential for health, 


LEGAL RE PLIES. 
[21179.|— LEGAL Conrpact (49607 A will look 
into this statute. 


in the tropics are those to which we all ought to | fixed support : 
be compulsorily restricted 0 ` 33 ae and Se Byecruent—Couxty Count Acrrox (48636.)— 
The Ruleis that whereanaction can be brought under 


the Act of 1856 it must not be prought under the 


Actof 1867. If the querist has given a proper notice to 
the widow is wron 5 must sue 


q 
under the Act of 1856, and wit out a notice to quit 


Why don’t the intemperates to get a law passed (21177.)—Tae article On a Little- Understood 
compelling ple in England ond India to suck Physical Phenomenon,“ P- 586, shows very clearly 
tallow candles and drink oil like the Esquimaux ? that Dr. Stammer does not understand it. But the 
It would be quite as reasonable as some of their | fact itself is one of the very simplest, and needs no 
efforts. What tyranny is practised under the name elaborate proof. We can cause i h uld to ha nt of acti 
liberty ! without the water, to give the same results. the al bhi acer Mies 718 action, as 
In reply to query 49464, page 502, headed] actions described have nothing to do with weight of one does not terminate a ge, 
as mical,” the sulphuric oxide of copper may be | the water, Or with the h drostatic pressure, &c.: | SOLDIERS AND THEIR DEBTS (49640.)—The practi- 
te i they are direct mechanical pressures put upon the | cal result of the privileges accorded to soldiers is 
taining some br down balance itself. t a man who enlists cannot be made liable upon 
low bulk, diluting largely, and precipitating wit If we balance & bowl of water on a scale and then | an contract for debt, as he cannot be summon to 
barium chloride. Good results may be obtained by | put into that water any other substance, the balance | the Court, or imprisoned for non-payment. 
fusing the oxide with sodium carbonate and a little i 
chlorate, dissolvin in water, filtering, and precipi- 
ing the acidified filtrate with barium e oride. 
I am unable to guess at the meaning of the word 
miĩspri “nitre.” For the estimation of nickel 
in an alloy such as named, I should dissolve in | derf 
nitric acid, evapomte  re-dissolve in 
acidulated water, filter (and pass HS). Reoxidise | allow it 
with brome, nearly neu , add plenty. of | weight or pressure put on the water is exactly equal 
ammonium acetato, and boil; filter from the iron | to that of an eq 
precipitate, pass H,S through the filtrate, collect the weight is su ported externally. 
recipitate and ignite in hydrogen. The product is stan is lighter than water; then 
pressure has to be put on it to immerse it. That | c 
14g, ig distributed in all without reading the lease i if. 
i Fred. wetherfield, Solicitor. 


~ 


en &., is worth £20 a year, or 


stance on the water is transferred to the balance by] and makes it payable upon every inh 
Therefore the querist is liable to poy 


LEASE.— HAT AND STRAW (49699.)—I do not see 


that the querist can do anything but bring an action 


for damage against his tenant, to recover the value 


of the ha and straw WTO 


128. 
I quite a with tho opinions of Protest.“ 


q gree 
e 503, as to the imperfection of the Simple 
ressure were on the solid pan. To restore balance, 


sses in Quantitative Analysis, described by | p 
4. Esthos.“ weiglit must be added exactly equul to the volume —r5ði ð2—r—— 
Sheffield, March ord. Alfred H. Allen. of water hatte which water is to that exact ————— 
3 amount raisec against gravity. | 
In neither case has the hydrostatic ressure as RE LI E TO UERI ES. 
guch anything to o with the result ; nothing counts P 8 Q 


SECONDARY BATTERIES. 


[23175 bak the pre eople will now begin to 
understand that the prevalent ideas about secondary 
batteries are greatly exaggerated. 


an 
except the uantity of water which is raised above 
„ In their answers, Correspondents are respect- 
to mention, in cach instance, the title 


rge Because Mr. 


Edison has expressed an opuuon people will believe 
it; but that same opinion has been long entertained 


amusing to sce how very clever people go & round- 
about way to discover what everyone knows. 
Sigma. 
48155. substitute for Hops. If Essar ” 
Ise would like a sample of a hop sub- 
Jt is ip su sip to hops and a more 
“ Fix upon i i bost : powe tonic, and muc ea e can 
on dender it course of life which oo ie Tee Box 834, Tio de Janeiro’, 9 5 have hera 
aaan il one root and oue which have prov 
— ee e eee rte | Bry gona n Ht bee 
work done by them. They have their utility: they | character, it is probably threatened with tubercular This Bee A bark 55 alysed by e manent 
„some se in, the mer doctor. fthe: bromi Consult | chemists, and are warranted for what they are in- 

r 8 cor sudden R (96790 kad ae nar lone tended.—S. 8. ScHINDLER. 

i é t i t act . ere i 752.1— .— 
rol ee e e act en de e pana bumping leren fee e 


PP 
in electricity 38 the gasholder does with gas, nor 
will re be any very large use for them; and, ce with riders using a long stirrup and by 5 
e 1 hold to my eiten expressed opinion, the saddle is not due to the saddle rimng t. rade, and never Jr the w 
that the plain Plante is probably the best of the ’ 

P Si legs extended, and 50 that thosp parts of the] country. The very i ple 


thin id d. e * 
lot, an 8 S ma. abdominal wall, wer rupture 5 apt to take place, count by A. Francois 1s 
are kept on the 5 rain, while the umping o : : : 
THE DRY zl. E. BALANCE: saddle gives 4 concussion to the contents of the coarser ton. 80 the make and as the cylinder ra 
abdomen. ‘ Pr he Guard” should ride as easy” | volves falls into the eil ; those pieces which pro- 
aced a as he can manage to get hold of ject are cut off by the knife and fal into other 
here 


[21176-]—THE ie jittle- understood physical phe- pac horse 
”» which Dr. Stammer, of Oberwitz, Pro- should ride as li htly as ho can, go as to diminish | cells until all has passed through the mill. 
ums) Tider ui and he | are various other machines for sifting; cutting, and 


nomenon, ; 
3 incapable of being either foreseen or mace the co 
precaution, wear when riding 2 rigid mixing tea; but I have never known them use 
ion, but only for the 


clear in a simple way how it happens, must be might, as & 
uld think. | but light double truss ere plain pad pa ae for the p e of adulterati 
stiff spring, 89 ur yeild | blending of various growths. The advantages of 
7 thus cutting the coarse tea are that it looks better, 
timately, and can be more accurately 
H. M. FEYER. 


ressure agains the abdominal wall. In wearing 
i [49752.|—Tea.— The remarks of your correr 
‘ + 


the bottom), equilibrium would be preserved 

i a truss for protectivo purposes much harm 13 done a cor 

into water : for it would then become a vessel of | by not selecting & prope truss ; and if the pad and spondent A. A., B. S. P., Sheffield,’ on p. 500.0 
water with 4 level surface, an i j as to keep up & continuous | your issue for Dec. 22 last, have naturally created 
if there is_auy outstanding, and Zhe Indian 
water. The cases discussed are these: Feb. 6 devotes a leading article tu 
1. A body heavier than water, hung tion by pressure upon the protec f the assertions, made apparently 
all immersed in a | you have further difficulty, ask the surgeon of th 0. he 
iment to advise you whether you are in 
body was dropped in. By the above proposition of rupture, and whether you should wear a pro- 
the whole of the body has to be turned into water, tective truss. The best book on horsemanship for 
aud, therefore, that scale will be depressed by tho | ladies is The Horse and its Rider,“ published at! trees, catechu, 
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imitate tea-leaves, which are forwarded to 5 
and other parts of the world, and palmed off on the 
tea - drinking public as pure Assam and Darjeeling 
teas. The Indian Tea Gazette, inently says that 
it is bound either to contradict the statements, or by 
silence to tacitly admit the charge. As you will see 
by a copy of the paper I forward, it contradicts the 
ussertions of your correspondent in no uncertain 
tone, and asks pointedly, who are the ‘‘ influential 
tradesmen from whose lips your co ndent 
alleges that he obtained his information The 
assertion that Indian herbs and leaves of trees, 
catechu, &c., are doctored up to imitate tea-leaves is 
declared to be ridiculous, for the simple reason that 
Indian tea, though so good, is too cheap and 
too plentiful in Calcutta to make such an 
„ T the w ii T the moe 
‘* enterprising ngali. e absolute purity an 
enuineness of Iadlan tens are well . in 
{inciug-lane, and in other parts of the world, and as 
matters of fact, Indian teas before being shipped 
from Calcuttaare 5 on by experienced tasters, 
and where they are shipped without passing through 
the public sale-room, they are sent away on 
guarantee of the Public Tea Company or the 
private owner. The reputation of Indian teas 
would be ruined in Mincing-lane if they were 
found to be adulterated, and as a matter of simple 
self-interest, it would not pay the shipper to send 
any sophisticated herbs, leaves, and catechu. e 
banks here advance largely on tea shipments with 
confidence, which would not be the case if there 
had been one instance of fraudulent practice, which 
would have lowered the price in Mincing-lane, or 
led to a rejection of the shipment. The Indian Tea 
Gazette concludes by saying, that it is requisite the 
large class which the LISE MECHANIC reaches 
should have their minds disabused of an unjust and 
uutrue statement, for the assertion that spurious or 
adulterated teas are sent from India is ‘‘ absolutely 
untrothful.’’—J. Murray, Calcutta. 


[48813.]—Estimation of Copper (U.Q.)—I 
think the method of „ to which the 
querist refers, must be the following: — A glass 
tube, half an inch wide, is closed at the bottom 
with a piece of bladder, and at the top is loosely 
fitted with a cork, through which a strip of zinc 
may be moved up and down. The tube, ths full 
of solution of NaCl, is immersed to a sm ph 
into the copper solution acidulated with H, SO,; 


and the strip of zinc, dipping into the salt solu- 


tion, is connected with a of platinum foil, on 
which is Y the platinum dish containing the 
copper solution. The rate of deposition of the 


copper may be regulated by immersing the zinc 
more or less deeply in the salt solution.“ I have 
uo experience in the estimation of opper in the 
3205 way. It is not accurate, and, lieve, is 
seldom used.—L. ARCHBUTT. 


[48981.]—Street Medical Coil.— To Mn. Lan- 
CASTER.—Iameorry to trouble you so much about this, 
but I cannot see my way how to make the pull by 
what you have written for the see-saw. I can place 
the magnet under the plank, which has a spring, and 
as it comes down makes contact and is drawn dora 
but as it ascends the contact is again made, and is 
consequently kept down. Same with swing. 
Would you kindly give me further particulars? I 
4 an many 5 9 gar pen for more 
an ic with a ske if you can spare 
time, beeldes.— N. R. N 

[49053.j—O11-Sheet Dressing.— The propor- 
tions of driers to the boiled oil is loz. to the pint of 
oil. You had better procure blue black for your 

se ; but you will have to der it, and pass 
it through a sieve. After you have done that, mix 
the oil, driers, and black together, and lay the 
5 Spa a a coat or van-cover) with a hard 
shoe , well scouring it on. Lamp or vegetable 
black is unsuitable on account of iko jarge aoan 
of grease contained in them.—J. Pouzson. 


[49053.]—Oil- Sheet Dressing. Permit me to 
suggest that a little experience by way of trial 
teaches more in these matters than a column of 
words. The 5 of driers depends much on 
the state of the atmosphere, and they are added to 
hasten the manufacture, as double boiled - oil will 
a time. If you want the sheets of a light 
colour, add about joz. of ground sugar of lead to 
each pint of oil, and stir well—no boiling. If you 
have a black pigment or a brown (umber), use the 
porot driers, about IIb. to 71b. of the paint. All 

lacks are troublesome ; the only remedy is thé best 
double-boiled oil, and patience.—S. M. 


[19109.] — Artificial Foot.— To ‘Tomer 
ToES.“ — You have had your foot off at the ordinary 
place, and it is doubtful if one could be fitted with- 
out taking a support above the knee; but it might 
be tried, and if not successful, it would be a simple 
matter to make a join at the knee, and take part 
bvaring on the thigh. A country blacksmith might 
make the strips and bottom forgings ; but you must 
be prepared to do a lot of filing, as they generall 
do their work in a very rough way. A whitesmi 
or toolsmith would do better. The simplest way is 


to get a last-maker to make a pair of Insts to your | B 


good foot, right and left, then get him to make one 


el 
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of willow for the artificial ong, same size, only the 
part behind the instep to the heel must be made 
vertical (not tapered), like lasts. Measure off the 
exact distance from toe-joints where the crease of 
shoe comes in the good foot; draw a line the same 
angle on artificial one, bottom side up; from this 
line mark II in. on each side, cut this piece out }in. 
deep, and fit a piece of best thin sole leather with 
brass (common) screws, finish off flush with the 
wood, turn over the foot, and saw a piece out and 
fit in rubber, as shown in sketch; also cut a piece 


out at the heel, and fit in rubber to ease the shock 
in walking. The steel strips are forged ljin. at the 
bottom by jin. thick, then taper down to win. by 
liin, all the way up the leg, then widen out to I fin. 
at the top, hollowed out on the anvil to fit the out- 
side of leather socket, riveted on as shown. You 
will observe the sketch is not standing upright; but 
when the shoe is on, the jin. thickness of heel 
makes it quite perpendicular. The ankle-joint is a 
stop joint, which only allows the top leather 
e to move forward lin. before lifting the 
heel. This is just enough to allow the other 
leg to step forward in à natural way. The 
first socket is made of pigskin, 10in. long, with 
a double lining of ‘‘chamois leather, with two 
rows of stitching down each side of shin-bone. 
Between the stitching is nicely ded with curled 
horsehair ; the inside lining binds over the top and 
bottom of pigskin; the pigskin is pierced with 
holes, brass eyelets being riveted in, and laces up 
the back of leg, like stays. Cut a piece out of this 
socket 2in. long by žin., to clear the shin-bone ; 
rivet a piece of crinoline-steel on each side of this 


oes 
round the socket, buckled with a leather ve 
which is riveted at the centre, to prevent ppin 
down. This socket. is laced on to leg, and buckl 


» | under the knee, just tight enough to feel comfort- 


able, a number of }in. holes being punched in for 
ventilation. Next cut a piece of brown paper to fit 
over the socket tightly, lay this pattern on a piece 
of thin sole leather, Jin. thick; cut it same size, and 

et the saddler to sew it up the back, letting the 

p edge fit properly under the piece of sole-leather 
on the inner socket. Put this over the socket on 


the leg, which should not come up within zin. of g 


touching the knee-pieces ; when the weight of body 
comes on it will squeeze in. Sit down on a chair 
and put the leg between the steel strips, which 
are riveted to foot at the ankle-joint. Let the 
knee of artificial leg stand jin. higher than the 
higher than the other, place the steel strips exactl 
up each side of the middle of the leg, mark o 
the holes, rivet the strips and stout leather socket 
together, put on stocking and shoe, and walk off. 
References to sketch:—A, best sole-leather let 
into bottom of willow foot; B, rubber fitted in 
foot with screws; C, rubber fitted on heel with 
brads; D, ankle-joint; E and F, elastic webbing 
springs drawn tight to steady foot; G. leather 
socket ; H, stcel forgings rive to leather socket ; 
I, steel strip for taking pressure off shin, riveted on ; 
J, holes for ventilation; K, leather strap and 
buckle; L, thin patent leather sewn over elastic 
webbing, front and back; M, brass plate.—Ex. 


49143.]— Painting and Lacquering on Tin. 
TUM.—This should be ‘‘ printing instead 
of painting,“ also painting in third line should 
be ‘“ printing.’’—J. POISON. 
C Mr. Lax- 
CASTER, &c.—Get the F. magnets down to a little 
over half an ohm, and you will get more current. 
I am afraid there is still something wrong in the 
winding of the wire on F. magnets; however, you 
ought to know how they are wound if you have 
wound them yourself; but, with the resistance of 
F. M. greater than armature you will not do much. 
You ought to get, at least, a current equal to 40 
ansens from such a dynamo if properly con- 
structed.—W. J. LANCASTER. 


Marca 9, 1882. 


[49244.]—Quick-drying Varnish (U.Q.)— 
Try the cement recommended for emory bands, 
49562, p. 578. This will answer your purpose. 
Should you find it too thick to use as a varnish, thin 
it with turpentine. Another quick-drying varnish 
is quick-drying cabinet copal ; but there is very 
little of it made now, it being a very difficult var- 
nish to manufacture, and there is not a very great 
demand for it.—J. Pour SON. 


[49265.]—Cement for Fastening Cloth on 
Iron Rolls.—Try the cement recommended 49562, 
page 578. Astothe cloth, you mipit be able to 

rocure it either in Wood-street or Alderman bury : 
do not know the name of the firm.—J. PouLsoy. 


[49278.]—Blowing Forge.—One of the Cyclops 
fan-blowers would be the thing; fast-and-loose 
pulley would be best, as you would save gas and 
avoid wear and tear. Hand-power would proun y 
be sufficient ; but have you read recent replies, like 
that on p. 120, No. 915? There are several illus- 
trations in back volumes, and a method of working 
with a pole on p. 37, Vol. AXXV.—Essaz. 


[49283.] — Walking - Sticks. — It can be 
straightened by steaming, and tying iuto position 
while drying (tie to something that won't yield). 
Take the knots down with rasp, finish with glass- 
pa Either size and coat with hard copal; or 
rub in tallow and thon French polish.—T. P. 


(49285.]—Springs.—The ‘“‘sctts’’ consist merely 
of pins driven into a piece of wood, or where the 
springs have to be of special shape, pieces of wood 
are mounted on a board in such a way as to shape 
the spring.—E. C. 


[49287.]—Model Boiler.—Try p. 190, No. 814, 
or the indices. You will find all sorts and sizes.— 
Essar. 


3 Analysis. —If you have 
followed the instructions in Mr. Wright's book you 
ought to have succeeded. I should try again.—S. O. 


V with nigrosin, or 
induline, and afterwards French polish.—J. PotL- 
80N. 

Sa 1.]}—Ebonising.—Soak in boiling decoction 
of logwood aud then dip in solution of acetate, or 
sulphate, of iron. Put a little indigo iu the pc lish. 
This query has been frequently answered. Fill up 
A Saas with tallow, and then French polish.— 


49312.)—Velociman.—Probably this question 
go into the limbo of forgotten queries, as it 
cannot be easily answered by those having experi- 
ence, for the simple reason that so few have it. 
„ Hopeful ” should try one of the existing machines 
18 saw two at the Stanley Club show) and ju 
or himself; but I should think the makers would 
answer the question or exchange the wheels if found 


too high or too low.—Das TRETRAD. 


49316. — Water Motor.— An oscillating water 
engine is illustrated on p. 12 of No. 365, and I think 
the eee capstans work on the same plan, or 
something similar.—- Nux. Don. 


[49324.]— Joshua and the Sun.—I saw that 
there was a misprint in Lamplighter's“ refer- 
ence; but, curiously enough, iu the misprin 
chapter xxviii. there is a direct though vague 
reference to the subject in verse 21, and therefore 
I supposed that was meant. As to the sundial 
matter, it is of no moment, and F. R. A. S.“ has 
iven the explanation, as did E. L. G.“ long ago 
in these pages. I expect that the quotations given 
as to Chinese record are doubtfully valid, or we 
should have heard much more of it. But it is 
certain the legend was current umong the Jews, 
because Josephus slightly mentious the occurrence, 
and the writer of the Apocryphal book of Ecclesi- 
asticus, xlvi. 4, says of Joshua, Did not the 
sun go back by means, and was not one day as 
long as two? This makes the omission in Hebrews 
the more striking, because the lengthy recital in 
Ecclesiasticus reads very much as though it had 
suggested that in Hebrews.—SIGMA. 


[49324.] Joshua and the Sun.—To “Nux. 
Dor.’’—In answer to his query in E. M.“ of 
March 2nd, page 597, I do not think we have far to 
soek as to what is the generally received opinion 
held by Jewish scholars on this passage of Joshua ; 
as there is no diversity of judgment among them (as 
far as I can find) as to the meaning of the word 
Sun“ in question. Out of 99 passages in which 
the word occurs in the Old Testament I find 92 
refer to the solar light” itself, and but five only 
refer to the ‘‘orb’’; but the authenticity of the 
passage cannot be made to turn on what may be 

o opinion of the best Jewish authorities, but, 
whether there is any sufficient evidence that it is an 
interpolation. Dr. Davidson takes uo notice of it 
in his work ‘‘The Hebrew Text of the Old Testa- 
ment Revised from Critical Sources’? (Bagster and 
ee we may infer that he did not know of 
any tworthy authority to dispute the truth of 
the narrative. I may refer Nun. Dor.” to a 
pamper published .at No. 2, Salford-street, 

anchester, bearing date April, 1851, price ls. (if 
it is not out of print), Joshua and the Sun and 
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[49141 J- To Mr. Lancaster. Arago and 
Ampère, in 1 20. both knew that iron could bs 
magnctised by the passage of a current round a 
piece of iron, and it is a tie as to which of the two 
was really first. Faraday, in 1821, made some 


Moon Philoso hically Explained by Mr. M. H. | that it is quite sufficient that any member should 
Simondsou.”” It is worth reading, and deals with be a crystalline double sulphate Sf a monad and a 
the subject from u scientific point of view, and trind metal, containing 24 inolecules of water, 
strictly in accordance with the Newtonian theory .— and generally crystallising in octohedra. —L. 
G. H. L. ARCHBUTT. 


49394.] Joshua and the Sun and Moon.— 49338. — To Mr. Lancaster. Thauks for your 
The true shilosophical interpretation of the account reply. y intention is to take negatives of work - 
the meaning of the words employed for ing drawings, and print a copy for reference, as this 
“ugun” and „moon, in neither of which is the is much more convenient than looking over l- 
“orb” intended or meant. Perhaps our quer ist sized drawings. Could a frame be made size of 
does not understand Hebrew, or, if he does, he may pon with glass in front, so that the figures might 
have overlooked the philological accuracy of the read off? My camera isa 1 plate Instanto- 
words “ Shemesh ” and Yareach,” yendcred in graph. which has giveD myself a f 
our English translation sun” and “ moon.“ In | satisfaction in landscape work, but I would be pre- 
the Hebrew there are three words for Sun, corre- ed to get a! Plate, and more expensive lens, if 
sponding to the phrases often used by ourselves in | it would be an N Give hints about 
let A solar ore fi ae heat,” solar developer, &c., for M. 
ight.” common language, owever, we use — i= ; bate ; 
the word“ sun alike inall cases. These phrases used | is Se but 1 ee Baie W eae 
as they are by us are, of course, compound terms, | reply. I have always attributed the dog's dislike 
but in the Hebron they exist as primary Words | to music to his very sensitive ear; but unless there 
only. The same philosophical propriety is extended | is something in Darwin“ x works: about the futile 
also to the Moon. We have first the disc, oT orb, . 8 . 

: ia habit of scratching the ground, I do not know 
and, secondly, the. light reflected from it: but as | where to look for any explanation. There must be 
heat is not one of its qualitics, there is, in Hebrew, many of your rea ers familiar with the habits 
no term to express it. Now, Joshua, m his address, | mentioned and possibly some who can give ex la- 
does not use the word expressive of the orb (heres), | nations. I have Pi Darwin’s works E e ; 
but shemech,“ or the light of the Sun. ‘ She- | put rh will ki ? E 7o 

e oes perhaps some one kindly look through 
mesh, stand thou still in Gibeon, and thou yareach | them and see if he mentions anything abo t the 
(or lunar light, not 4 banah,“ the orb) in the | subject. Nux Don g a209 
valley of Aijalon.” But the assumption of the ae ig ` 
orbs being intended is totally at variance with [49358.] Locomotive Boiler.—For thé en: 
philoso truth, as in that case the one must couragement of G. Sumner, I may mention that I 
ave reated on Gibeon and the other in the valley— have recently com pa 5 loco.-shaped 5 i 
j i j ity i ction-engine, which wor 8 
avoided by the supposition of solar and lunar| We’. The firebox is 6in. square, and the same in 

That the event was miracl height. One tube, 24in in diameter, passes through 
; a ven a cle . , 2sin. » Pp 
ig undoubtedly true. and, therefore, we should find barrel to smoke-box. Chimney, 2in. diameter, lit. 
no difficulty in understanding that the day was high. Charcoal burns readily, and when engine is 
lengthened out by the solar and lunar light being at work, with exhaust up chimney, coal burns 


stayed from gomg down or receding, not b . ) 

sto page of the orb of the Sun, Moon, or art! ne large tube 18 better than a number of small 
(which we have shown to be incorrect), but b some | ones in boilers for models. i 
modification of existing terrestrial 1 laws. desired.—G. A. D 

There are various passages in Old Testament scrip- 


Professor Henry of America, who in 1830 developed 
its resources more than all who had gone before 
him. — W. J. Laxcas TER. 


149419. — Detector Galvanometer. — 1 am 
sorry I cannot give you the exact description you 
require to make the“ Linesman's gulvanometer- 
I cannot put my hand upon the resistance of the 
two coils. If no one else gives you the information, 
I will let you have it in a week or two. W. 
LANCASTER. 
(49450. | weathercocks. — The spire of St. 
Mary's (H. C.) Church, Rugby, was restored some 
ears ago by Mr. Blackburn, 39. Arkwright-street, 
Jottingham, by means of ladders fixed to the 
spire (about 400 ft. high). The weathercock was 
taken down and top stones readj usted. —CAMELON. 


[19460.] Chemical Atoms.—Many thanks to 
those correspondents who gave nea which I read 
with interest; but, as I anticipate 

attempted to give actual detinite replies, owing, 
presume, to tho fact that now, as a dozen years ago, 
thero is no repl worth giving. At the time the 


change was made it was a saying among many of 


to stop it b confusing the nomenclature, &e.” 
« Comma surely does not suppose that I meant I 
did not understand tho examples I referred to, Or 
how be able to read books with that theory. 
have not been asleep the last dozen years,’ but 
don’t be astonished) although having 

16 theory both in class and in lecturing, I have 
simply not acce ted it; for experiment as Jong © 


gra 
obtain anythiug else but water (HO). Perhaps 
` ; 4% E. G. T.,“ with his superior ability and ab thank 
" tained— Psalm pè dothing of the kind has ever been done: put may | is able to produce some other compound. thank 
5 i ae SL or 4. for instance — 8 | have been attempted, to end only in failure. You|him for hi kind wishes re examination“; 
el 1 or receptacle for the solar light [or | cannot get more detail than can be seen through | was never before aware that, though one 
5 15 15 900 not J 515 the receptacle peing the high powers on a good o.g. It would be worse | might have to use a particular form of expression 
or he is ed). i 8 ari ap · 1 ’ l imag iy in order to sit in an examination, it was so abso- 
sun beat upon the nt of Jonah,“ not the orb, magnified as much as the o.g. would benr.— W. J. lutely needful to alter one's accepted views for if, 
certainly, but the light. Compare, also Psalm cxxi., | LANCASTER. i amunati d 
verse 6, where the case 18 parallel. Since writing [49384 | Photo Lens. — Don't attempt any- 
the above I have read the remarks of Lamp- | thing of the kind. J can assure you it is quite 


body, I should not feel myself pound to accept that 
t * i 


the same as used by Joshua. It is said that the i ‘ : 
Chinese have reserved a confused account in some 149388. Electric Bell.— Glue a piece of thin 
: cardboard inside armature, 80 that it cannot strike 


of their recor sof the sun not going down d 
Bome 0 Leics and bend the spring at the end to keep 


the cores, es more difficult? I have heard more than 


the space of ten days.“ This is said to have hap- : 1 aci 
f A ar, armature just awa from cores; in then dne certificated science teacher say, 10 speaking of 
pened in the time of their Monarch Yan, who was | pave e eri 1 The N the O 16 theory, chat confusion was made 
more confounded.” “ Sigma’? well says ‘+ almost 


contempora with Joshua. Perhaps it is the same 

hie 93 which “ pliguter » refers. — on the end of armature should strike bell with a 
H. L. good elastic stroke. A very little careful * 
(49333.]—Flat Fish.—Unless there are some ment will make your boll satisfuctory.— YY- J. 
reports in the handa of the inspectors, Or. C. E. LANCASTER: 

Fryer, Fisheries epartment, Home ce, would, 49395.) TO Mr. Lancaster.— Lou can build | in e : ; fs ote “ Si 
To doubt, inform you), T am us one cannot È une geld. magneta in any way you like; but Ti simplest | does pressing l bent g p e perfectly 
information to be gained, as one cannot believe | way for a small machine is the horseshoe form, | agree with Walter H. Price that chemistry is 
exactly the statements of the fishermen. If you with poles carried down, and bored for armature | a progressive science,“ but why Pro () back- 
could see a collection of the volumes of the Fish to rotate between them. The wire for field-mag- | wards in sivo ule? Con 11 9 fe ally prove ines 
Commission of the United States, you might find | nets should be No. 14, say, 101vb. in all, 5Ib. oneach | single atom ene element cannot unite with a 
some information, as all really useful papers are leg. On the armature put 141b. 19, or, if you can single atom of another if 80 experimental results 
translated. Flat fish, however, do not abound on | get it on, 21d. of 18.—W- J. Lanc ASTER. are useless; if they can, here is the 1880 


the coasts of America, and there 18 not so much b 
notice taken of them. ‘Perhaps, however, some one, [49307] Indies. Con. p aT Pere 
seeing this reply, can s1ve some notes on the subject, Th. — Tour. quantities mer Boor Ta f 8 er 
which, considering the position of this country and | gil room for improvement. llb. of 16 B. W. , 
tae been sadly neglected. The | ® -covered will just ve you your primary and a 
Americans are decidedly much ‘outer than their few feet for joining’, er Of course you are not 
dousins. Nux Dor forgetting the condenser. S you build your coil 
8 carefully, you ou ht to get from Izin. to 2m. when 
i Hes huge 28. the ac Batter Jig b. opal to | in first-class con ition.— W. J. LANCASTER. 
ge 552 n O attery is 1 
robably, as follows: — The zine, dissolving in the 5 .\—Portr U a as 
„bogen acid, liberates hydrogen; but the a o a T 1 85 ales thi yon n ill have been done by, f. little discussion. 
ogen, instead of appearing in the free state, babes ti = ad ie 1 n with a ih I must thank Ecleeticus for his very sensible 
8 the sarees 1 gadne ie urpentine and cotton woo’ als ich with a leather, | remarks on this subject on page 508. Of course, I 
ollowing equation: 'Cy,O; . 4He ＋ 3 ae 
= K,SO, + Cr (800 "f H. O. Thus Fie is in the balsam before you uncement them. Most 
sulphate, potassium sulphate. and chromium probably it is on the inner surface of flint lens ; 
gulphate are formed, and the two latter salts this you will be unable to remove. You must son 
ery stallise together with 24 molecules of water Wi | to an optician who understands his business." 
the form of chrome alum. An „lum“ need not W. J. LANCASTER. 
contain any aluminium. Ordinary alum has the 1 _Wimshurst’s Influence Machine. | for anyone studying carefully and thoughtfully the 
formula k,80O, + Ah (SO,)s + 24 1,0. The KSO. | — 140 MR. LaxoastER.— The sectors depend for list of elements with their atomic weights (by the 
may be replaced by (NH.) 280; as in ammonium their size upon the size of plate ; for a l4in. plate way, I sa “weights,” preferring weight po un- 
alum; by NA,SO,, as in sodium alum ; and by | they may pe Zin. long, Izin, wide at the top, and certain vo ume), must be struck with the great 
o S as 9 9 1 7 yar T, con- | fin. at the bottom 1 Man glue wil do to | want of uniformity there Leer om of regular 
im aluminum suip™ Re ut the 8 may | cement them on with, but shellac varnish wou f i i 
be replaced by CACONDE as in chrome raat i 
by Fez(SO hn, as in iron “alum,” and by other | perhaps, pest of the three. The brass rods carry- the wrong or many yet have to be dis- 
sul phates of metals isomorphous with | ing brushes would be better, not rods at all, but covered, and others decomposed, aud 80 
aluminium. Occasionally a dyad metal may tubes — say, ysin. tubing. The brushes should be from their position; OT, again, to errors of manipu- 
replace the monad, and “alums” may be formed | made out of very fine, hard brass wire, packed into a lation, the latter especially, as regards che figures 
differently constituted to those I have mentioned. strand and then cut true. The dises of glass should | given in u Roscoe's’ latest. I may. perbaps, 
But the above will be sufficient to show that the be screwed between two checks, working on a again be considered as “fearfully behi d the age, 


term alum applies to & class of compounds, and | separate spindle each.—W. J. LANCASTER. i i 


every chemical book employs it.“ for I have before 
me Fresenius's latest ‘tions, and find that now, 


unite Ni to Oi, that is 14 grains of N to 8 grains of O, 


O as 8, or 16, or 100 (given in one of my 
pooks), the results of an analysis come out 
the same. I may doubtless have asked my ques- 
tions rather undcr false pretences, but no harm 


correspondent is more to the point, and I should be 
glad to see more express themselves. I have yet 
another fault, so to speak, to find in our chemica 
atomicity,” and would suggest that a very con- 
aiderable field for improvement (progress) lies open ; 


if I suggest that the atomic weights might be in 


— 
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the shape of whole numbers, and, much more, in 
the shape of definite progressive numbers; but I 
will wait to see what our correspondents will have 
to say. I have my own views on this matter also, 
which have been gradually formed from investiga- 
tions carefully worked out and considered, having 
long been a diligent—ExPERIMENTER. 


[49461.]—Silvering Mirror.— Mirrors are sil- 
vered in several different ways, and if you want to 
know much about it you must refer to back numbers, 
or say exactly what you wish to do. You can use 
either mercury and tinfoil, the older process of 
silvering, or deposit pure silver. The brown cement 
can be made up of shellac and spirits.—W. J. 
LANCASTER. 


49467.] — Indicator Diagram.—Thanks to 
Labour Omnia Vincit for his reply. I am 
I made a mistake in the oo of the stroke. It 
should have been 4ft. i of 2ft. The reason I 
did not send a figure from the other end of cy- 
linder is that the indicator-cock is too low, and I 
cannot get it any lower, and I cannot get it in at 
the end for the foundation and bed-plate. Itis a 
cased cylinder; there is about 3in. between the 
outside casing and the working oy undar, the piston 
passes the indicator cock about 2}in. I should be 
glad if you, or any of our readers of the E. M.,“ 
would give me some instructions how to manage it. 
Youne ENGINE TENTER. 


[49495.] — Induction Coil. — (1) Use silk- 
covered wire of the same gauge for primary. (2 
Bind up the core with some of the iron wire, an 
anneal it carefully, taking care not to burn. After 
annealing, remove the bindmg wire, and wrap the 
core tightly with two layers of dry silk tape; then 
soak the whole in melted paraffin for an hour or so, 
and wind the primary direct on to the silk covering of 
core. If new wire is used, and a little care taken to 
Ne 1 ome; peed be pony pei ede 

ə layers of p . (C e pre ogany 
ends tt the tabe, which passes through them, and 
project slightly at each extremity. The position 
of your ends will depend upon the space occupied 


by the secondary. (4) The poate wax in 
candles is unreliable, being oftentimes adulterated 
with stearine, and other substances. What is 
needed is pure paraffin; a couple of pounds should 
be sufficient. (5, 6, and 8) Get two stout wooden 
discs turned out, and fi carefully to the ebonite 
tube, which must be mounted, for winding, upon a 
wooden ee provided with a crank-handle at 
each end, and supported suitable W 
Begin to wind on the middle of the tube. First set 
in place one of the wooden discs. Then pass the 
secondary wire through the central hole in one of 
the blotting-paper partitions, and push the latter 
along the tube until it rests against the right-hand 
face of the wooden disc. The free end of the wire 
may be secured twisting it round a tin-tack 
driven into the of this disc. Now slide on 
another blotting-paper poran, and the second 
wooden disc, and wind up thé first section of 
secondary. This done, cut the wire, turn the coil 
round in the winding stand, remove the wooden 
dise which was formerly upon your left-hand, join 
your supply of wire to tho beginning of section one, 
oe on another partition, rep the wooden disc, 
and fill up the second section. In this way the 
completed secondary will consist of a number of 
pairs of sections, and these pairs must be connected 
together at the top, just as two representations of the 
letter u are connected to form a w. The process 
is extremely simple. All that you have to under- 
stand and remember is that the wire must run in 
the same direction through the whole coil. When 
the first pair of sections is on, you can wind a pair 
on one side of it, and a pair on the other mde, 
until your supply of wire is exhausted, and by this 
means keep the secon in the centre of the tube. 
In order to prevent the 5555 from passing under- 
neath the partitions, at those points where such a 
tendency exists, it is necessary to coat the bottom 
of each space with hot wax before the wire is wound 
on. The wax may be applied with a fine camel's 
hair brush, and the coating rendered solid and 
regular by smoothing it with a warm wire, as 
described in my letter. No other insulation is 
required. (7) The tinfoil sheets may be as large 
as the dimensions of your stand will allow. 


Only experiment can determine the uired 
number of foils. Try fifty, about 10in. by 7in.— 
Exnest, Haverfordwest, Pem. 


[49501.]—Telephone.— You have failed simply 
from want of careful adjustment. Telephones 
single magnets are useless unleas they can be 
adjusted carefully; then again a ferrotype plate 


with any dent in it is of no use; throw it away and | 


put in a good one. The framework should be as 
solid as you can make it, and should have no loose 
pene about it. The pillboxes are too primitive ; 
tter get a pair of turned cases—you can buy them 
very cheap, or any wood-turner would turn a pai 
for you. Your magnete would be better jin. 
diameter.—W. J. LancasTer. i 


[49502.]—Electro-Magnet—To Mr. LANCAS- 
TER.— Lou can easily make the swinging sign, and 
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you can make it in a number of ways that have not 
yet been: introduced. Thus the armature must be so 
suspended that when the current passes around 
electro-magnet, the armature moves to the cores. 
Thus for 5 take an ordinary pendulum, and 
at the point o 5 fix on an armature at 
right a to ulum rod immediately 
opposite the armature, and inclined put an electro- 
magnet. If the circuit is closed, the pendulum will 
be pulled towards 5 and when nearly 
touching the circuit must roken, so that a 
continuous motion is obtained. By altering the 
arrangement, you could obtain a vertical motion, 
a circular motion, an elliptical motion, and in fact 
motions in almost any direction.— W. J. LANCASTER. 


49606.]—To Mr. Lancaster.—You will be 
able to photograph the sun with but little trouble ; 
the moon wi give you alittle trouble—or I should 
say, pleasure; but stars, even of first MAPRI, 
will be rather tormenting with only a din. o.g. 
For solar photography, use an achromatic eyepieoe 
—a medium Kelner will do beautifully ; then fix on 
the front of the camera an instantaneous shutter. 
and an adapter to screw on to the eyepiece end of 
the telescope ; focus the i upon the focussing 
slide of camera, then close shutter and put in the 
dark slide and are by liberating the shutter ; you 
will no doubt find that the i on dry- is 
not 8 —in other words, the chemical and visual 
foci don’t agree: this will depend in a great measure 
upon the correction of „fi ut a careful alteration 
of the focussing pinions will soon make matters right. 
Having found the amount of correction . 
you be able to photograph solar detail wi 
ease, and, of course, the moon will require a similar 
correction. The e ure for moon will be in an 
inverse ratio to the relative brightness of sun and 
moon. — W. J. LANCASTER. 


. Battery. Such a battery will 
not give a but may a continuous current. 
You have too much ape re me pret pene 
purpose you wish to use the battery, then I wi 
you whether it is suitable.—W. J 1 


eee eee only hypsometer 
e 
or determini ights 0 tem - 
ture at which waer mill boi. There may be 
another instrument to which this name height- 
measurer has been applied; but I cannot to 
mind the existence of such an instrument.—W. J. 
LANOASTER. 

poon J Don Doors.—Pitch-pine is the best 
of the pine family to withstand damp and decay.— 
NIOBE. 

[49529.]—Raising Water.—I wish to refer my 
readers to the following pump, which may be 
worked from any distance. For instance, suppose 


AW ae 


t: i * i 1° 
NN. r 


a well to be 300 yards distant from a house, and, 
say, 80ft. below. The plan I adopt, and which 1 
believe to be not generally known, is as follows :— 
Let ABCZY, Fig. 366 A, be the plunger-pump 
barrel without a suction-valve. In this barrel isa 
double cup leather plunger A and B. D E is the tail 
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pipe leading to the bottom of the hill, &c. Let EF be 
the other end of the tail pipe branched into another 
lead barrel LK; within this second barrel, at F G, 
is a weighted a pluses 123, but actuated by water 
only, ane Y I 555 ted my hydraulic 
actuating plunger. is plunger, having a cup- 
leather F, on the bottom, a free to move 
and according as the water is forced from the 
plunger- AB. Let L be the outlet from the 
second Fertel 


um 
below this 


ipe O is another tail or cham- 
on the rising main pipe S. M 


unger. 
action will be readily understood, and is as follows: 
—First take off the cap and screw M, fill all the 
pipes connected with the PUMP; say, by also taking 
out the plunger A B, an . water down the 
barrel until all are quite full. Next put the cap on, 
and fill up the barrel AB; nen put The p uaga 
in. At the downward stroke tho water wi , 
barrel A B will be forced downwards, which in its 
turn will lift the weighted hydraulic plun 
FGHIJ. This will also lift the water above the 
piston through the branch pipe O, and close the 
suction-valve U, and then open the outlet valve Q, 
when the water will ran up the risin main pips 5 
Now, let the handle Y be lifted. This will re 

the water on the under side of the plunger B from. 
pressure, when the weighted plunger F G, by reason 
of its being weighted to counterbalance the column 
of water within the pipe ABCD E, will 

and so preas the water before it. The valve 
will close, and the suction-valve U will open, an 
allow the water to FV 
to the ordinary a eric pressure. course 


if the hydraulic action piston be only weighted to 
the column of water between F and A, then the 
piston A must be lifted in ion to weight 


of the water within the suction - pipe O X. I should 
add that the hydraulic action plunger must be 
weighted sufficient to allow for friction, and a fair 
allowance for putting the water into a moderately 
quick motion. I e the plunger, F G, of elm; 


only one cup leather is necessary, the bottom 
8 the plun leather B does the work of 
the one at G. weight or weights are made of 


solid lead, about three times as long as they are 
wide, and may be 1 in at the cap M, but not 
until the barrel LK is full of water. To take 
them out use a pump-screw, or fix a cap at the 
bottom of the barrel. weighting the plunger, 
F G, it must be borne in mind that you must allow 
for the difference of its weight when in water to 
ear fai out i e be = according 
to the rules o. i e planger sane 
immersed in the water will not scence so mu 
power by exactly the weight of the amount of water 
which it displaces Davns. 


pe uce different tissue in A 
but not manifestly so, on account of the law by 
which every new cell takes on the exact likeness of 
ite ecessor. In this way, all specific charac- 
teristics are retained. The elements of healthy 
skin are succeeded by similar elements ; the cells of 
the tissue of a scar are succeeded by cells again 
which form a similar tissue. In this way, scars and 
other marks remain apparently unaltered for years, 
although the molecular changes in them have been 
great during this time. In the latter case, every 

individual cell has been regenerated, but we get 

something more than this in the case of 

marks. order for these to be permanent the 

colouring material, which is insoluble, must be in- 

trod into the substance of the cutis or true skin. 

It then, at first, excites more or less i ion, 

the result of which is that the particles become 

enc , that is, surrounded with a kind of capsule, 

and there remain as tg tp bodies. In this condi- 

tion they lie for years in the midst of the changing 

tissues: having no vitality themsclves, they conse- 

quently have no life-history of development—state 

of maturity and decay—as other po have; tbey 

therefore remain quiescent. If, however, the colour 

be soluble, or if it bo not inserted deeply enough 

into the skin, it will not be permanent, but will 

either be absorbed or thrown off with the surround- - 
ing cells when their turn comes. It may also, in 

this case, be removed by artificial means. Although 

we know that in the animal body there is constant 

molecular change going on, yet it is not equally 

active in all parts thus, in glandular structures, it 

is very rapid, and the continual growth and de- 

generation of the outer skin or epidermis, and its 
modification, the nails, is familiar to all. In such 
a structure as cartilage it isdoubtful whether much 
change takes place at all; yet we may judge so 
from mera th There is no question that the life- 
history of the elements of many tissues is much 
shorter than that of others—they live, so to speak, 
more quickly; but it is difficult to say in what time 
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[49624.|—Lot’s Wife.—Perhaps 8 foot-note in XXXVI., No. 930 (sic), but think I see what you 
the S. P. G. Commentary might help ee Agathos.” — want to know. You should give some lap to the 
C. R. T. slide-valve, half when an expansion valve is 

a 


94 1—Lot’ ci „on the i 
Ao Tot a TE ie 755 “ie when no expansion valve is used. to angle of 


Pentateuch,” p. 11, There Gen. xix. 26, is an ion eccentric, the most usual 5 is to place 
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a whole organ would be regenerated. I do not 
know of any authority for the popular saying that 
the entire change takes place once in seven years, 
though certain it is that it does take place in some 
time, Haney F. LancasTes, M.D. 


this | them, and these valves will then cut off with their 
outer edges. This plan is the one 3 adopt for 


149631.J—Thinnint White Hard Varnish.— 
As I ama great angler, have made a good many eig 


take this opportunity of thanking ‘‘ Mo- 
rods, and some hundreds of thousand gallons of 


latter. ‘ 
tion Plate” for his reply, which is just what I 


wanted. I did not know where I co obtain the | varnish as i 
: perhaps I f some use to a block in a vibra link, 80 as ter the stroke 
formulas, and his reply gives BI. the name of an | F. R. C. 8. Spirits of wine, methylated spirit, of the expansion valve us the longer stroke gives 
the most steam. ve a powe - 


authority on the gubject.—E. M. P., Bristol. or finish, will, any of them, do for thinning white 
49578.ExgA and Ohickens.—A namesake, hard varnish with. The latter, however, is not the | governor and a steam- jacket.—F. A. 
al ough te 85 unknown, Da ae has 1 0 70 to employ = the purpose required. If g 
answ iis query in an admirable manner, an ou wish to use a spun nish, Be some genuine | jj k - ; 7 1 
F ee d e i e m hcllas and make a. nis bys little red- lead mixed with your plaster moulds : it 
jero, an error, whic ope he will excuse m g it cold in . Shellac is mu ugher ; : 
correcting. He writes: Within the yelk, a and more durable than sandrao, rosin, and the other omas. pa mould for ten. Mty t 
situated originally in its centre, but coming more employed in spirit * > B 
i i tter way to varnish your rod is to get it done by 
cell, called the germinal vesicle.” Now this is an a japanner with stoving , whic should net 
error. The blastoderm is never found in the centre cost you ls. I think it wo d be better if carpe a PovLsox 
of the yelk, but always at the surface immediately rods were painted a dull grey or brown. The è f 
under the vitelline membrane. There is no doubt a ut of a bright rod is calculated to frighten the fish, | _ [49668.] —Glass Painting.—lf © Would-be 
canal under the blastoderm, which goes towards the ith lead paint Artist ” will tell me for what purpose hbis glass 
paintings are to be used, I will help him.— 


centre of the yelk, but the vesicle itself is always on 
the surface, and it has & lower specific gravity than 18, 1. 
the yelk, which has in turn a lower specific gravity great part to the miserable protection given them (49674. Battery construction. If the Le- 
than the white: hence the blastoderm is nearer the | by the employment of spirit varnish. On applying | clanché oes work the coil, us atated, then my 
upper part of the shell j the varnish the spirit flies off, leaving on the surface | previous remark would not be ap licable. The coil 
of the wood merely a coat of gum and rosin, which | is one made to work with such a current; but 
rdinary coils require larger current to work them. 


hours’ use oy discoloured, caused by the action of 
the hot metal. See query 49010, page 392.—J. 


wi 
in resisting water. The reason that fly rod tops 80 
goon become wirey or rotten i think, due in 


during incubation, and con- 
sequently receives a greater amount of heat from i 
i the slightest scratch will remove.—DANDIE DIN- Io 
MONT. 


the hen than it other wise would do.— W. J. Lax- 
CASTER. 
[49584.]— Pasteurs Fluid.—Yeast-water is (49639.]—Byelids.—T have known such a case ment; the E.-M. H. wou. ! i 
11 (Pasteur) by boiling 50 to 100grm. (1 to cured by using the Tunbridge Wells water for cell, as the platinum is nothing but a connection. 
2 parts) of yeast pee for 15 minutes, in qt. (20 | bathing the eyes, and drinking.—F. S. bila peant was, to Ton which 1 0 te 1 
— i ? 
Bess on water-bath; the residue is the extractive 149641.) L. and N. W. R. Engines. Since Tad round pieces of the carbon, which would 
, I inserted a list of the new g-wheeled side-tanks for then be placed a ut the cell to distribute the points 
Be 4 parts 900 380ʃr i goods traffic in the E. M.,“ Nos. 270 and 272 of connection _SIGMA 
parts in 1,00". Asa cultivating fiuid for | have been built, and are stationed at Birmingham. ` : 
bacteria it has no advantage whatever over sterilised Nos. 114 (10), 660 (10), 1239 (17), 1371 (13), and 5 Delivery of Feed-Water.— The 
hay or other vegetable infusion for certain species, ft. Ain. gin f | delivery of feed-water would make no material 
or for others, infusions of animal matten « Cohn’s | Ramsbottom’s design, which have lin. by 24in. | diff i ion i 
fluid” (pot. phosp. gree mag. sulph., each | cylinders. No. 2209 is one. of Webb’s 4ft. din. 
10pts. : or., Ipt. 5 ammon. tart., 20pts. ; coal engines, which have cylinders 17in. b 24in. 
aq., 2,000pts.) 13 useful for cultivating certain | No. 2176, Robert Benson, one of Mr. Webb's 
Cles ; but probably no one medium does or can | Precedents, is now stationed at the Vauxhall part 
suit all equally well. For some particular pur- | of Birmingham sheds. It has, so far this month, 
poses, Koch's gelatine culture 15 useful.—J. worked the 10.55 a.m. slow train Birmingham to 


5 eal a eects a ection.— The opaque 

objec oubtless been projected on to the ; f 

screen by means of the Aphengescope, which works oe one slow train Rugby and back to Birming 

by reflection, and requires a powerful light to work | pi month two engines of this clas! enter 

satisfactorily.—C- R. T. Birmingham durin the day, one on the 3.0 a.m. 
. from the South, an the 3.5 a.m. to the north, and 
[49592.|—Painting Bicycle.— Wash with warm the other being Robert Benson. The former has 3 : 

water Ae a small portion of soda in it, then wipe worked thus for several months.—PROMETHEUS. e 5 boiler ? Xoo ee other anak worlang 

ary and give it two coats of drop black or vege- — 1 — om town’s main without s g whether you are 

tabl 8 [49646.]—Valve for Air-pamp.—The valves | doing the same or not. Do the boilers you refer to 


to all heat-giving surfaces. When it is possible to 
keep the 5 on the bottom it is not always 
advisable to do 80, OF seam rips may be expec 
This query might have been better answered if 
tails had been given—such as source of 
water: is it subject to any artificial treatment to 
precipitate the carbonates Is it delivered hot or 


e black; then one coat of black Japan; when : in sk 
one coat of varnish. Do not lct W i most air-pumps are made as shown H sketch. | feed direct from main? ap to deliver water from 
quick, or it will chip, and it will not bear washing main into an open top tank before using to boiler 
so well.—J. C. Soe have a ae to precipitate 555 carbonates 
49492 1— ; — by allowing the carbonic acid gas escape, r 
1 1 Bicycle.—A very cheap which the lime falls to the pottom. The best mode 
Phi ch can be purchase at any ironmonger’s 15 delivering i 1 8 5 to piel above the 
: urnace crown throug a long inte pipe, say 
1 say throe pennyworth would be ample for 151t. long, the last 5ft. being perforated with Tin. 
e spokes alone. It is proof against Lon it but I holes at side. If . J. O. B” will give details or 
should be careful about putting any oil on it, as I advertise his address, I shall be glad to give further 
find it sometimes takes the paint off. Be caref information —BoswE LL 
to clean the steel welland thorou hly before apply- i : a 
ing the colour.— E. M. P., Bristo [49076] Miaon € uss : 300 r: an 5 a 
5 ; ro on question : -: 9ft. : 5ft. ain. 
(49593. _Painting B den paint 0 need simply PE H. W 
esi = den paint with ordiney [19680.]-— Book on Horsemanship.—‘‘ Dra- 
goon Guard will find very detailed instructions in 
Analysis of Horsemanship,” by John Adams, p b- 
lisher, James Cundel, Ivy-lane, 1805.—R. R. N. 
(49682.]—Electric Bell.—Make your several 
circuits equal to one another in resistance. Roughly 
—suppose No. 1 circuit = 25 yards wire, No. 2 
= 50 yards, and No. 3 = 8 yards (all wires same 
diameter), add on to No. 1 circuit 25 yards (wound 
on areel), and to No. 3 circuit add 42 yards. The 
circuits are now equal, and the bell will ring as well 
from one as from another. V DNCENT. 


(49682.]—Electric Bell.—If the only noise you 
complain of arises from the armature striking tho 
magnet, why not put a small indiarubber and 
round the armature, opposite the maguet ? This 
would obviate the necessity of any mechanical or 
electrical alterations, and would in no way affect 
the working of the bell. Or the armature could 
on a stronger spring: or you co 

arrange to break circuit sooner, when the magnets 
would be stopped when the armaturo was some 
little distance trom them.—E. M. P., Bristol. 

(49694. | — Engineering. — The coefficient of 
friction is the tangent of the angle that one of the 
surfaces makes with the horizontal, when tilted up, 
80 that the other surface is on the point of slipping 
down the incline. This angle is the same, whatever 


by means of a camel-hair 


gre 
varnis 
brush.—L. ARrCHBUTT. 
149599. Rerractor. 4 8. E.'s” telescope is 
used as an astronomical one, get higher-power eye- 
pieces from any good optician. If used for terres: | A is of brass, with a groove turned in it, two flats 
trial observation, get a pancraticeyepiece.—C. R. T. being filed at C. Bisa is of oiled silk, tied over 
[49600.]—Varnieh —I fancy querist will find . top by a thread whi is wound in the groove. 


that sweet oil, well rubbed in, ee 
49652 .|—Galvanic Belts.—Cut the zines with 


little slits in projecting ends or sides, and the cop- 
on the back of a cricket-bat with the same oil.— | pers with little tongues, which slip through and 
E. M. P., Bristol. i Lease: but 2in. 


clasp the zinc. Size anything you p 
[49615.] Glastonbury Thorn.—As a boy I 


long by zin. wide, would be large. asten it round 
remember to have seen the Hol orn at Bred- or leave it on the piano by mistake—tho 
wardine, & village in Horefordshi ; i 


result will be just about the same, 80 long as you 
believe it is doing you good.—T. P. 


49655. _—Varnish.—To Mr. J. Povrson.—! 
very muc regret I am unable to give © Failure“ 
tne information he requires. If you get the liquid 
sufficiently thin to pass through a coarse anne 
filter you might try mixing some red-lead, litharge, 
sugar of lead, or terebene with it, well mixing it to- 
non (mind iI only suggest this), and afterwards 
lter through coarse flannel. If that w ill not make 
it dry, I do not know what will.—J. POULSON. 


49662.J— Expansion Valve Sorry you have 
had to wait so long- I cannot refer to Vol. 


the year, but I am sure I cannot say what night. 
I am told that this thorn is not uncommon, blooming 
in tho southern counties, but will never bloom in 
the north.—A. Francois. 

49623.| Nervousness and Sleeplessness.— 
Take homeopathic Coffea, two pilules twice before 
going to bed, an hour between, and also in the 
night if restless. This will stop the nervousness in 
the day.—F. 5. 
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may be the pressure between the two surfaces, and 
also whatever may be the arca exposed to friction. 
In this case, when the screw is on the point of turn- 
ing by its own weight, the angle of the screw must 
be equal to the angle whose tangent is 15. This 
angle will be found to be 89 30’; the diameter of 
the screw being in., its circumference will be 
15708. Suppose, then, that we cut out of a sheet 
of paper a right-angled triangle, the base being 
made equal to the circumference, and the D 
thenuse 1 an angle of 8° 30’ with this. e 
other side will give us the distance between the 
threads or the pitch! of the screw; or in sym- 
bols, pitch = circum. x tan. 8° 30’ = 15:708 x 15 
= 2-356in. If the paper triangle be wrapped 
round the cylinder, the base of the triangle being 
the circumference, the above will be seen to be cor- 
rect. In the second question, the circum. will be 
$°66in., and the pitch being din. the tangent of the 
angle will be 5 — 8°66 = 577, which corresponds 
to the angle 30°.—M.I.C.E. 


(49695.J— Utilising Water-Tank. — Insuffi- 
cient data. For one horse-power with 18ft. fall, a 
water supply of about 240 gallons per minute would 
be required. Is this quantity available? Your 
tank will contain 600 gallons.—OaKLaNnp. 


eee —Non-Conductor of Sound. — If 
„R. J.“ the space between the floor and ceiling 
8 sawdust it will tend to deaden the sound.— 
NOMEN. 


UNANSWERED QUERIES. 
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The numbers and titles of queries which remain unan- 
swered for jive weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list and send what information 
they can for the benefit of their yellow contributors, 


Since our last L. Archbutt has answered 48813; J. 
Poulson, 49244. 


19017. Weights of Brighton Engines, p. 303. 

49025. Luminous Paint, 393. 

419082. Bags Lined with Paper, 893. 

49272, Wire Coils, p. 466. 

49280. Wheel-cutting Engine, 483, 

49292, Injector, 457. 

49293. Fulham’s Process for Ornamenting in Gold, 487 
49302, Gas Engine, 487. 

49305, Classification of Sugars by Polariscope, 487. 
19320. Prime Cost, 487. 

49330. Radical Cure for Hernia, 487. 

49334, Eel Fishery, 487. 

49347. G. W. Engines, 487. 

49350. Toy Gas Engines, 187. 


QUERIES. 


— — 

49704.) Problem. -A B and C nre three wheels 
having identically the me amount ı f friction when re- 
volving, and their revolutions per minute are the same. 
Now belt another Wheel to A of the eame diameter, and 


D 


a 


what will be the friction ? Delt to B a wheel half its size, 
and what will be the friction? And in, belt to C a 
wheel quarter its diameter, and what will be the friction ? 
Taking the friction on A whecl as equal to one.—Jos. 


[49705.]—Iacrustation of Kitchen Boiler.—I 
have a spring from a limestone hill, which feeds my 
kitchen boiler. Can any of “ours” suggest a remedy 
against incrustation, other than putting in soda, which 
has its objections ?—C, R. T. 


49706.]— Pianoforte Re pa iring.— Having got 
somewhat into a and not finding recipes in the 
„E. M.“ that will help me out, I shall be greatly obliged 
if Mr. Davies, or others, will assist me. The case is this. 
I have a well made cottage piano, . sound as to 
back, bent side, wrest plank and bss plate; but the 
tone has vanished. I took off all the strings and found 
there was no down-benring, so reduced the slip of wood 
round bent side down flush, which gave about a quarter 
of aa inch down-bearing, but the tone was hardly any 
better; then tried by r- overing an octave of treble 
hammers with good har I felt, which much improves them, 
but still the tone is weak ani has no proper“ ring ” about 
it, and is nothing like it originally was about 15 years 
ago. The sounding-boird, bars, and bridges are quite 


sound ; is it through the soundingboard now being a 
little hollow in front (caused by having settled down, 
and a second down-bearing put onit)! If so, how can 
that be remedied without taking it off, or if it must come 
off, how can I get out the key-bottom (I think you so 
call it) from between the cheeks of case, and how get 
soundboord off and what do to it? In recove 
hammers, do you cover a hammer at one operation or 
lue one end of each small piece of felt to their respective 
mmers first, and when dry glue on the other ends? Do 
ou put the glue on to the piece of felt or on to the 
kanne head? In trimming off, where sbould the cut 
commence, and do you use a guide to cut by and to k 
them all one width! Isit the ordinary blacklead 
on the hoppers, and how should it be put on! Is there 
any harm in rubbing dry blacklead on the levers them- 
selves when the hoppers touch! As I cannot afford to 
send the instrument to a maker to be done, an answer to 
these, questions will be greatly esteemed, and they will no 
doubt be useful to others.—ZRRO. 


(49707.)—Skipping-Ropes.—I see Dr. Allinson 
(letter 21128, p. 593) recommends the use of the skipping- 
ro oe en 1 hid for T own mem man 
taboos e skipping-rope, as a pro e source of injury 
the back and * muscles. Will Drs. Edmunds and 
Allinson say if he is correct !—Pyoaspss. 


[49708.1—Model Work.—Would any reader inform 


me as to the beat method of borin cylinders, cay 
up to 2in. diameter! Also, as to what sort of lathe wo 
be most suitable for such boring and ing as is 


necessary for small model work.—JULL. 


(49709.)—Heir.—To Ma. Watnerrietp.—Please 

y say who is my heir! I have father, mother, elder 

brother, and elder sister living. Father has deserted his 

wife and children fifteen years. Also having insured for 

a sum payable in case of death if ay saat will it be 

sufficient to endorse the policy, A much) to N. or 
M.,“ or must I make a will !—M. F. H. 


[49710.]—Wrater-Pressure.—I am anxious to get a 
list of those towns in the United Kingdom where the 
water pressure is 30lb. and above. have searched 
Humber on Waterworks,” and Hughes on the same; but 
the list I have got from thm is comparatively small, 
only containing about 30 towns, and I am certain there 
are more than that. Of course, if I could get the height 
of the distributing reservoir, it would be the saiae, bee 
cause I could calculate the pressure from that. If any 
reader could give me any assistance I should be very 
much obliged.—IRIsn SUBSCRIBER., 


(49711.]—Transmitting Key in the Morse 
Telegraph Instrument.—The two nipples which 
form the connection between the key proper and line 
wire and earth wire 5 are ti with platinum. 
Why tipped with platinum? Is the platinum connection 
better than a copper or brass convection at point of con- 
tact? The descripton of the instrument may be found in 
10 re sone Electricity, from which the above is tas en. 
R. C. Mivrox. 


149712. Wax. Can any reader tell me, how I could 
make wax perfectly transparent! I intend making 
candles for the piano with fancy wick to shuw through. 
I have seen such candles in Paris. I have tried wax with 
sweet oil and ftin, and benzoline, but have not 
suceeded, Any information will oblige—CANDELIMUS. 


(49713.}—Japan or Enamel.—C..uld any of your 
readers kindly inform me of the way to Japan or 
Enamel woud ! I have sume chairs to do.—WoobwORR ET. 


(49714.]—Assaying.—I intend to make a tour in the 
Australian colonies, and would like to be able to dis- 
tunguish, with certainty, the more important minerals 
and their commercial value. I have some knowledge of 
chemistry and geology already, and would be glad of in- 
formation as to the best means of learning assaying 
8 and what apparatus travellers use 


(49715.]—Glycerine Soap.—Could any corresp nd- 
ent kindly inforin me how a perfect transparent glycerine 
soap is made !—Tngopor. 

149716.J— To Mr. Lancaster.—I should have been 
giad to have got instructions for lunar photography, but 
as you seem to have some objection, would you kindly 
give necessary instructions for solar as offered 1—Awn 


AMATEUR. 

peril Oo Cutting Diamond.—How are worn 
Endas iamonds altered to produce a new cutting edge! 
—Carnon, 


497 18.]—Toes Pointing Inward.—Would some 
of our readers inform me how to cure the following case f 
One of my children, a boy 2 years and 6 months old, 
walks very much pin-toed, and I want to make him walk 
straight. Iam a smith by trade, so I can make anything 
in shape of irons if it will require them. I must say that 
he is a big strong healthy boy.—E. G. B. B. 


407 19.]—To Mr. Lancaster.—I have been using of 
late a six-cell bichromate battery with plates four by 
two; but I am thinking of getting a four-vell Dale’s im- 
proved granule (large ae as I believe it is both power- 
iul and constant.—Oxg Wastine ro Kxow. 


(49720.]—Indian Civil Enc ineering.—I recently 
learnt that the examinations for the above appointments 
are no longer conducted by the Civil Service Commis- 
sioners, but by the Cooper’s Hill authorities. I want to 
know, can we get appointments (as formerly) without 
going to the enormous expense of entering the above- 
unmed engineering college, or has a monopoly been 
granted to the latter, by which they give the posts to 
those under their tuition? If so, the appointments are 
open to those, and only those, who have studied there for 
the specified time. I ask in what other ways they ure 
attainable, if at all STT D ENT Civit Ex ISE ER. 


49721.]—Season Tickets. — To Ma. WETHERFIRLD. 
Can you give me any intormation as to the law atfect- 
ing the issue of season tickets, or direct me to any standard 
work on this brunch on railway law! The Co. on whose 
line I live (S. E. Ry.) refuse to reissue seasons to any 
station but that nearest the residence of the party 
applying. except at special rates. I wish one to a station 
considerably beyond my home, and am Prepared to pay 
the usual published price for London; but the Co. 
decline to issue. Is this not in direct violation of the 


decisions given by the commissioners as to the illegality 
of giving preference to any one 1—BirrirEs. 


[49722.)—Water Aoalysis.—Would some one of 
your able chemical contributors kindly give a method of 
analysing water volumetrically for the following sud- 
stances Lime, magnesia, and sodium, so as to find out 
the proportions in which they exist as carbonates, sul- 
phates, chlorides, &c.—R. A. A., Sheffield. 


49723.)—Legal.— Will Mr. Wetherfield kindly 
vise ?—A. died in July last, leaving a widow and one 
eon. He possessed a farm of land held under lease, as 
et unexpired (but whether for a term of years or for 
fives Iam not certain). By his will he directed the farm 
to go to his wife for her life, and after her death to his 
eon, the residue of his to be equally divided 
between them, and appointed me his executor. The 
widow has paid the debts, and as she and her son are 
about to emigrate, they intend to sell the farm. Must 
probate be taken out for this purpose, and must I sign 
the deed to the purchaser? If I do so, can the son here- 
after, at hismother’sdeath, hold me liable for now di 
ing of what will then be his property! How should IT act 
soasto avoid liability to him without renouncing my exe- 
cutorship I- Ax xious. 


e eyclee -WiN any of your correspond- 

ha m wi 5 as H the best bicycle 1 very 
la: , 6ft. 4in. and weighing over „ ina 
hilly country ? The “ Facile ” seems to me the best; 
but I am without experience. He won't have a tricycle. 


en 


[49725.)—Mitchell’s Steam Washer. Would 
any fellow- render describe the construction and action of 
the above? I have had several washers of different 
makers, but not one is really satisfactory.—B. A. 


[49726.}—Legal.—A. lends B. a sum of money, and 
for security receives a letter from B. giving A. lien on 
B.’s life policy of assurance. When the yearly premium 
becomes duc to the Assurance Company B. fails to pay it. 
A., having no alternative, pays the premium to save the 

liey. Can A. recover premiums paid by him when B. 

ies, or can A. zue for loan and premiums during the 
life of B., or in what way should he act to insure getting 
his money back again, A. being in want of it.—Sevenx- 
TEEN Years’ BUDSCRIBER, 


4977. Gauging Water.—I want some simple 

e for calculating the flow of water. For example : 
Suppose a brick channel 4ft. wide is connected toa 
reservoir, and between the walls of the channel a dam is 
fixed so that the water continues to flow from the reser- 
voirat a depth of 18in. over the dam, howam l to calculate 
the quantity of water that is being discharged by simply 
measuring the depth of the overfall 1A. B. C. 


49728.) — Converting Griscom Motor into 

ynamo.—I have a small Griscom electric motor, and 
I want to convert it into a dynamo. Will some scientific 
reader kindly inform me how I can do so IIN DTC cTiox. 


49729.|—Gas and Air in the Gas-Eagire.— 
t mixture of gas and air must I have so that under 
a pressure of, say, 501b., rapid burning will take place in- 
stead of an explosion? And what should be the Pr 
tion for a higher and lower pressure of 7Ulb. and 3vlb. ? 
lso, tow much expansion would there be in this 
mixture on ignition ! A cub. foot at 50lb. would expand 
to how much (at 501b.) ? I should also like to know how 
much air is necessary for combustion in an ordi 
paraffin lamp witb, say, an inch wick, and what is the 
volume und temperature of the gases evolved ! Could 
pene aequainted with combustion kindiy assist me! 
JI, 


[49730..—Electrical Fuses.— Would some one 
kindly give me one cr two recipes for making the com- 
position used in high tension electrical fuses, naming the 
proper proportions I Tory, 


(49731.1—Old_ Bibles.— Will some of our friends 
kindly give me the names of the different old Biblcs, such 
as Breeches, Treacle, &., the reason why they are so 
called, and their dates of publication !—No Sra. 


[49732..—Opium.—Can any correspondent kindly 
give me names ot some books treating on the cultivation, 
trade, use, analysis, statistic, &c., of opium !— L. B., of 
Singapore, 


149783.]—WiII.—To Mr. Wetnrrritio.—I wish to 
make my own will, and I desire to leave all my personal 
and real estate to my wife for her sole benetit Curing her 
life ; afterwards the same to go to my children sbare and 
share alike, with the exception of some furniture, which 
I wish to dispose of as I think proper to each of them. I 
at glud of advice as to how to word this in my 

.—Bnowx. 


149734.I—Star Atlas and Catalogue.— I have 
Proctor’s small atlas, which I like much, so far as it goes; 
but I want a larger one. Prof. E. C. Pickering in his 
pamphlet recommends Heis’s ‘* Cuslestis Novus.“ and 
Argelander’s** Durchmusterung.” Would someone kindly 
give an opinion on the subject, and also state size of 
the sheets, number, plan of projection, smallest stars 
shown, and any other details regarding Heis's atlas, as 
well as price of it and the ** Durchmusterung"’? I have 
never seen a copy of either, and havo no idea of what 
they are like. 1 have no star catalogue except that in 
Webb and * Stars in their Courses. My telcecope isa 
Sin, equatcrial.—Eowanv M. RICHARDS. 


([49735.] — Welsh Locomotives. — Could some 
correspondent give details of the tank engines of the 
G. W. R., L. and N. W. R., and other lines which work 
their Welsh connections? Also of locomotives of the 
Festiniog Railway, and oblige— E. E. R. T. 


149736.) — G. W. R. Gradionts.—Can some railway- 
man give a table of the gradients, with lengths and 
stations thereon, of the G. W. R. from Piaddinitan to 
Bristol or Exeter! Also of the L. and S. W R. from 
Waterloo to Yeovil? We have had the L. B. and S. C. R., 
1 above would be interesting and user ul.— B. E. 

[49787 le Fog Signals.— Can anyone inform me 
what is the number of fog signals used vu any one of our 
English railways yearly on an average, and atout 
their value: Also whether there has been any attempt 
to replace them by the adoption of any other signal? 2 


| read in a book lately that in une winter forty gross were 


— — _— 


Also if there is any danger of oxplosion, in using two gas- 
bottles with the ordinary oxy-hydrogen jet -W. T 


uged at one station alone. 
—What chance of success would 


each company must be very considerable.—INQuiBEB. 


enough, and thought 
when the wheel 


[49750.) Bombay. 
for a well-educated Ta of 18 in | „fter a while 


I had taken care in doing it ; but { 
was placed in position, I could not get the 
but the beat, though 


49738. Art Study.—As there seems to be no sub- 
i px wh youto Bot giye advice, wit Jou heip wn 3 ieee sap ec departments, an whatamount 
i j ublishing the followin uery '— s è : 
ee’ he 1 of Pady paresis ia an of knowledge is required in each ! "any information position of tha 1 pas 8 8 watches corrce 
to become a doctor, a lawyer, OF an architect ; but what would oblige-NxO. remedy it? Watches were compensa’ 
What is the best course to slow a (49751.] — Ointment , for Ulcers.—Could any | Scorus. 
instance, correspondent inform me ey are aware of the correct 40 05 Fre ouplings for Railway C ars.—Will 
small some kind reader inform me whether tbere has ever been 


ish to know 18— 
LoD artist? Take, for 
a chemical substance, used for 


wish to become an 
Steere i Pomena fes ah commenda as | ieena 
talent, an so far a i in th : 
uly of the figure in oil. What course should he pursue! tike oe 5 in the form of grains |  self-acting coupling In 
Lachools would be best for him to attend, and what | somewhat like © jodoform. — E. Butsoyp. 
books best for bim to read! What is. che Academy 
school, and what are ite regulations t 1 should be giad „ted r the Piai Bushes We ma Ax OLD BUBSCEIBRER. 
i ; ; rtan i as ease answer wing Whi usus — 
of any information qn auch an impo er best way to brass bushes—on end or on their flat! Also, 49768 Le 
where ia the best place to run them! Size, 8ft. Cin. * and an ump 


artistie education. Akr. 
49780. Oyster and Fish Culture. —I should | qn. diameter 

‘ost iy obliged if one of your correspondents would nae other information will be 

kindly let me know the names of e of books, and 

where they can on oyster and fish culture 

(modern)! Also if there are any 1 

ublished with reference to coming 
ndon, 1883 1—8181 U8. 


49740. Barometer Tube. — What method is 
ascertain when air has found its way into | there nomeans ofb 
the tube when it 18 severed 


ish of te | but it 


had been 


three-quarters 0 they have when new RLLATOMME.” 


the case! Air j 


column, and the er, 
positive collodion for ferrotypes acco 


made 
—Will “ Boy,” 21184, following formola, mon Cen OF il 
grains, 


L49741. — Boring Cylinders. po 
ol boring bar and cutter to | grains, cadmium bromide 20 

i alcohol 50z., 

or is there too 


gaini pyroxyline 70 
uld it be filtered, and how ; 
aloohol, or i ient quantity of ether 1—Jano. 


(49765.}-Lubricatins Oils.—Would any of those 
readers of the E. M., who I have observed, f eir 
lubricating oils. kindly 
Tof oi 

i in cotton- : 
which will allow the 
keep 

number of 


being bored, or will the flanges of cylinder required 
fastened to the clips 1—H. Laarxsy. 

ed ke h. p. Engine, Petter t small cir- 

, gin. diam. woul it be better to drive the 


, which is 4ft. 
, pulley on main shaft, or would a 2ft. 
on engine shaft to a ift. on main shaft be equally as 

The engine cylinder is Gin. diam 


round 


belt from main shaft to eaw-table 
i bove sizes and 


49743.) —L. & S. W. R. 
kindly 185 me the names 
viz. : Nos. 29, 44 to 
156, 164, 173, and 175 Aleo num 
Vandal, and tank engine Firefly. —W. B. P. 
fernt Mooh f a urge any of “ ours ” kindly dishonoured. 
80 


there 

hundreds of pounds, they 
curred through actions at law, 
Are the sons 


(there are 
itions) liable in any Way f 


ant n.) Wheel Gear 7 
Jewellery: |T. P. bare Mr- 
s not give the n information forstriking 


in shop windon out, say, 8 spur-wheel and pinion 
worn with proper orm of teeth for same. In answer to “Ton” 
back the black glossy appearance Tae hee 
as e 


from above 


(49764.)—Collodion.—To Mr. Bosrxsox.—I_ have | scrape. Ton“ would kindly help, I would 
a i rding to the thankful.—Younxe PATTERN Maxx. 


149770.]— 


ing-machine for 
Also the proper way to weld 
ScuBSCRIBER, 


[49771.) Breakin 
rods. Will some one 


breaking strain of ea 
149772..—Cotton Warps.—Can any 


verything 49773. 
do not thoroughly | come acquainted with 


ing chiefly debts in- [49774.]-Quee 
12 bills taken up, but | me ad thea EB of a place Qu is 

in the climate considered healthy for Englishmen 1 Are 

hap ks published 

ingemigrant ! 


troduced for railway cars 1 I 
on some of the i i 


yellow colour, and had a name | am told there is one in railways in 
land. A few hints on the above will greatly oblike — 


Arbitration.—An eemeut 
by two arbitrators 


vides for the settlement of disputes 
are necessary to 


to my query. answe 
ers’ Assistant ay 


uire. I 


forms of teeth to sali different gearing. 


at wheels in gear 


-Iron.— Will some reader kindly say how 
-iron for wheel-rims Sin. de, t a 


K Strain. and 6-16 charcoal 
kindly say what is the 
ch size -A CoxsrANf SBuBSCRIDEER. 


correspondent 
into rollers to put 


tell me of a cheap composition to make 
as they are weaving, to 
render the warps not liable to . go much while 
? I know paraffin wax is or some ; but I 
want a cheaper composition. —W. 
}—Annealing Wire. am interested to be- 


f 
R. 


e newest methud of anncaling 
the same turning black in 
quite bright 1. As far as I know, 


nsland.—Can any one kindly inform 
d is to te tot Is 


there any be 


ve the following 1—II a cylindrical shaft Zin. in 
is through an angle of 6° by & given force applied | The had furnished particulars to the Bankruptcy 
at the end of a lever keyed on to one end of it, the other Court with the intention of baeo ing bankrupt, but had J. A. F 
end being e fast, ugh what angle would & Sin. | not fully completed the necessary d. tions. A signa- a te — ůſ — — 
shaft of the same len e t ¢ Also, what is the | ture Igo required toa document, which he was too — —ů — 
rule va wor r owes A to the above nen the | helpless to write.—Son-is-Law. CHESS. 
weight varies e spring e of twelve com- 

lete coils of àin. round steel, m Bin. wai 57.)—Moon Rising, Sorin : 55 Ss 

rom centre to centre of coil, eee an extension of 3 please ET iin . for finding the raf the f 
giin. with a weight of iscwt. applied to it. What ok- | men d eror (ner N ae o ALL unications for this department must be 
ness of steel should be used for a spring of the same moon, bye 0 age, for the meridian of Green- | addressed to the Chess Editor, at the office of the 
number of coils, but measuring only Ain. across from wich J. C. Exol isn MECHANIC, 31, Tavistock-street, Coven! ; 
centre to centre of coil, end undergoing an extension of [49768.]— Barrel Organ.—Thanks ta Progress, W. C. 
ovly lin. with a weight of 1 ton.— H. H ely D kaio are 1 organ ree ee a m 

(49745.] — Fusible Non-conductor.—To Mz. awe wn, not blown ; en Progress y| PROBLEM DCCCXXV.— By Muss F. F. Bxxcnxv. 
me instructions how to Pin the barrel, as I cannot > ; 
waer help me out of a | Fed mesic? It is of lime tree, and 5} diameter J. C. Prize Problem from the Elmira Telegram. 


— Can any 
t hold of a brittle non-conduct- 
(49759.]—Hard 


ing substance, which temperatun’: Per 
hape if I mention some of the substances I have tried, it | light.—Can anyone 
make it er. Common rosin 3 13 „for use with ox. by. limelight C. R. 
make I Teee How are the soles and 


[49760. ]}—Boot - making. 
d 


heels of boots ren ered hard When I try to mend them 
i in wet 


all Higrter pera ure Fr melts about the 

8 

temperature: but cannot be pounded Spermaceti I have mysl, the lee dhe dest maa out, especially | i 

tri to pound with a little spirit of wine, and N o — B, est leather, an tw 

in ge a m y Po er. But what I want is a ans 

dust, such as pow Rosin would serve me (49761 )}—Manufacture of Acetate of Soda.— 

the melting point were about 50° Cent. Now surely Could any co dent give the process for th 

amon all the hydrocarbon compounds ere will same commercially ? T see they are using it for heating 
ents. That is to yield | purposes, and are they much made 01D BuBSCRIBEB. 


AGAIN. 
49746.] — Liability. of Guarantor. —To Ma. treati 
WeETHEBFIELD.—A. lends B. £100, and C. guarantees the eT toe ks. T 
pa nt by B. Hor long will the guarantee hold good t naO at vibes 1518 ow ieh it 18 th 
fi) If the agreement is that the B. ig is to be repaid in | th unbearable; my skin i n Mr 90 ough 
(D months and isnot repaid by B., is C. still able! (2) | Sivtised i no spots or marka oi any kind, My doctor has 
Does the “on given & Hir trial “pat the naire’ 4 effect 3 ee 
well as B. 1 (3) Interest has been d re 1 ` 
vars, does this renew the loan and bar Statute { Limita- attained.—F. C. B. 
tions for both C. and B. 1H. BaRXES. We ey Binge of my 5 
= n .) make a noise, I in ing 
nt ofthe Egg. Would ur n out. Will I require to give it new rings, or canany- 
them do again. 


be done to the old ones to make 
Hope some one will oblige—Pisrou-RIxO. 


[4 764.]J Pressure on Pipe. uppose two puke 
uge showing ; 


SOLUTION TO 823. 


5 E Beach N 8 iy. and ing in 
v geca in a healthy embryo supply, pump: toa pr 
I find the feeding of the central v „ and ual | square » dy E one pum of would the pressure Whi ‘Black 
formation of this red circle at some distance round the | decrease or keep at the same pose, again, if the K Kt to B3 (ch 
embryo, an infallible sign that the will not ped | two pumps were going ver fast for about } of an hour 1. K to Rt 1. Ee ) 
more than 21 hours in its incubation. It is an in then going very slow for a ut the same time, that 2, B takes 2. 
t. The circle is we defined. wi send Dr. Lan- | make any alteration on the pressure, if any; what effect ! 8. Mates 

caster an egs to view if he wishes. Editor has my a —please oblige—Anx10us TO Kxow. a 

tagr48.— Bell and Indicator. Be bell and b bre | Lome ms for dof beer without ali à n pean 

2 an oator.—I have a y ce authorities for without a license, 

peltata indicator fitted to front door, Before to bell. Ws by the po 220 penalty at the Petty Sessional Court, paci — to i Bchmuoke z toir by pieg 
wire reaches bell, it is lit, one bran going to bell, he Section 3 of the Licensing Act, 1872. Now he is Mackay : wy e g 
otber to indicator ' battery power, threatened by the Excise What charge can they | f pened Hirt. The solution to the problem in 
that the bell ceases to act, t ulum works well. legall bring again i after he has once paid for Seation is 1. Kt-Q B 2 2. Kt-Kt7, 3. Mates Com- 
How can I remedy this defect i The bell is, of course, the {elishn eas I OxR INTRESTED. tors are not bound to send in more than one 
more important of the two t—B. Hasek. [49768.]—Adjusting Rod.—I cannot find thearticle | _ problem of each class. 

(49749. }]— Lime Light wire some one kindly sa of which you speek, an would like very much if w look | D. Macrar.—The rule is for each candidate to des te 
what ought to be the pressure of the oxygen and it up as 195 promised. Also kindly say how should his set of problems by a motto, and send with the 
hydrogen ia the OH jet and if not the same, that of | clean the alance wheel of watches { Two or three set a envelope containing his name and address 
the oxygen in the separated form of jet | I mean the | I have cleaned lately had very dirty ces, discoloured with the motto. 
pressure in the jet itself, and not in the bag, or bottle. and brassy loo „I managed to make them clean W. I. P. Axp J. C. Thanks for games. 
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22 ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 
ANSWERS TO CORRESPONDENTS. | preferably thick indiarubber gude against which the 


gainst 
plass plates nre pinched. 5. Should quote the reference ; 
— — ut it must be a matter for experimen 6. Would de- 
„% AN communications should be addressed to the Borron 


t. 
pend on many too many to give a definite 
Of the Excuisy Mrcuayic, 31, Tavistock-street, Covent answer. )—AvnuM. he steel axle shoul 
Garden, . C. 


with an ebonite tube, and the glass plates are cemented 
ooden bosses i 


Epps’s Cocoa.—Grateful and Comforting — 
— Hy a thorough knowledge of the natural laws which oa Se 
the operations of digestion and nutrition, and bya 


0 
which may gave us many heavy doctor's bills. It is by the judi- 


radu 
ally ue Sp until strong enough to resist every tendency te 


eer tack baad here isa yerk e ee e may escape mine 
a fatal ahaf n v 0 
1. Write on one side of the paper only and put draw- the bichromate form, not Daniell Bee numbers and a proper 7 e von Gene Gasctte 
for illust tions on separate pieces of paper, 2. Put —ELecrricrry The ts are made by carbonis. simply with boiling water or milk. Sold only In Packetg labelled 
es to queries, and when answering queries put the ing fibres of bamboe broom, or stripa of cardboard makan Erri a'a Chosbiate Banne Alio 
num as well as the titles of the pna to which the Special appliances are necded. )—Worxsnop (Yes, get ee nas 
replies refer, 3. No rge is or inserting letters, 


& strong permanent magnet.)—Bap Boop. You have 


nothing to do but to boil it. prange that the person 
who gave the advice did not on you how to make it.)— 


TERMS OF SUBSCRIPTION, 


tools or other articles can be purchased, or replies giving 


; as. GRErx. (Dr unds replied on p. 329, Vol PAYABLE IN ADVANCE. 
information, cannot be inserted t as advertise- e indices under Ea Oids j—V âs. 64. for Six Months and 118. for Twelve Months, Post- 
ments. 5. No question asking for educational orscientific/ Awsrxsipe See the indices, and the list of Back | any part of the Unites Kingdom. For the United States, 13e., or 

ormation is answered through e post. 6. Letters sent Numbers.) — os Waytina Herp. revious | °° briadfgl d ja . a a, 1 oF Geek 
to correspondents, under cover to the Editor, are not for- Anawesand fornickel-plating, pp. 203, 489, Vol ) | Indies, Canada Nova Scotia, Natal, ar aur of the Aut 
ardoa, and the names of correspondents are not giyen i Co) 124. j ’ 


finely- | h ce should be Post. o ; 
„Attention {s y drawn to hint No.4. The| powdered binoxide of ese on the other. About numbers canoe be sent out of the United Kingdon by the 
8 i i 2,000 of these will make a pile. t you have is 2 — post, but must be remitted for at the rate of 
and it is not fair to occupy it with ques- | & voltaic pile, not dry. Cloth is the best thing to och postage. 


or thin felt.)—A Verr Oln BUBRACRIBER. (Ses p. 579, 
Vol. V., and . 18, 40, 94, 119, 218, 261, Vol. 
You will well to consult ophthalmi 
Surgeon. Perhaps it is not cataract at all. 
Youwa PoLisRHRR. (On the contrary, there is a 


0.816. You can buy it chea than you can 
make ; but the sim leat is Shoz. of pale abelian issolyed 
na 


Movers. Janse W. Quzex and Co., of 924, Chestnut- , Phila. 
elphia, are authorised to reccive subseri tions for the United 

Sta for the ENGLISH MECHANIC, at the rate of 3 dols, 
> ald, or Thirteen Shi - i 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand u 
7, and unacknow 


: . a to cover extra Osta 
to Wednesday evening, March in à pint of w phtha. Methylated spirit may aoe 
elsewhere :— to disc taphthe. Stand in some warm | Vols, XXIV. E. e ed RE ARE e r rran, 
Comtrrrr axp Croow.—G. Pottier.—Ch, Rabache.— Rev. (not hot) corner to dissolve. If wood is dark, the brown Vol. XXXVI. Ready Shortly, Price 7. 
J. Lamont.— Birmingham iniste’ Co.—F. Bartleet. ndarne . be used. For special p , baana sol f A ees 
—Prof. Holmes. — Jas. Wilson.—H. King. D. Neill, „lemi, in, and mastic are Sometimes would do well te gere, olumes are out Fos bigger the con- 
. C. Stephens —Zuccato and Wolff — T. F — added, but shellac is the Principal component. Copal elusion of each “yearly volume in March and September, as 
R. Vion.—Shield and Small.— W. Goldsmith. Dr. Mac-] varnish an -oil is sometimes added. Red only a limited num up, and thee soon run out of 
T1111 TTT 
i —B8ei or - Stains for woods have , hich b, nch, 
LTi BE. ee fe formed ibe mubject of recent iMnatented Flags a Pet ter, ajay ert index numbers, whic an 4. Pett Hoe 
Hannen.—J. Horner. extend the — too far.) CA nor. (No.) Lan- | means of plenzure are of the slightest value without health, 11 1 
2 LAND. (Instructions in the earlier volumes, in | inconceivable how small a disturbance of the animal fanetions 
A NEW VOLUME You look h the ‘For | begets wretehedness, and how readily it may be rectified by a fe 
many since, . must ugh th indices, doses of some purifying and regulatin medicine, such ag these 
Tars eae 175 ae Obey lame X ing : aden] American organ in vol . meee The making of a world-renowned Pills. which are ever the sufferer's surest friend. 
to new subscribers should do so now, when a new 


harmonium pan was i recently as p. 433, 
Vol. XXXV. ion illustrated nya EXT 
B. Bi pan and ows p. 126, Vol XXI. —J. L. {fee 
; unds’ reply in No. 8997 p. 329. )— LITA. 
cannot help you. e note was tranalated from one of 
the foreign papers, without reference to the i 


to the Paris Academy of ences, and, if so, would 
appear in the Comptes Rendus.) — Peapiexap Oxx. 
(Only an Tha 

ne 


volume is commencing, The index to Vol. XXXVI. 
1 23 


rech nder of the “English Mechanic.” when 
volumes Will be on sale shortly after. Readers desirous 


Model Engines, Opera Glasses Spectacles, Ke. are ad- 
vised to ay from the direct representativo of labour, who hands 
from the Producer at prices from 50 to 100 per 5 
lower than those usually charged. this system eve artiele 

e Column.—A, F 


Pårxrer. you have not back volumes, get Davidson's 
— be from Crosby Lockwood and Co., 
Stationers’ Hall-court, E.C.)—Puoroarapny. (Given 
in any manual of the art, and over and over again in 


course, you do not say what paper you 
definite ly. 7 


OUR EXCHANGE COLUMN. 
——— 2 — 


ed: and | The charge for Exchange Notices is 34, for the frt toords, 
rep usual solu- | ff t int direitas he cae tele dis- and 3d. for every succeeding 8 words, 
tion for ordinary is luz. hyposulphite of soda in pus into a digester may completely 
about 5 or 60z. of water, and about a drachm of liquor | 801¥ cial substitutes can bo found on 


— . — 
Ammoniw to the pint.)— W. H. Pakx. (If they cannot 


in recent replies. White hard varnish (shellac dis-“ AN kinds of Scientific Apparatus exchanged for 

E W te aa 9 1 ‘on a groaa solved in methylatod irit), applied before the discs or — iA ur. Science Depot . Exchange.—Chcnies-strect, 

Garannce’ lowest part of the dent and pull up.) p. 119, last volando ag bei XXV i e (wi Nec Free Glight, value £10, Exchange Foot Lathe 

ler meas Arpeendy vn gehn 5 5010 kindly refer te Do. 271, 459, Vol. V We or other Engineer's i eres Owen, 2, Albany-road, Ley ton. 
ple in whon tit quaa) delight.) Pucon pte vo an idea that you will find the information 


Waltham Wato » best timekeeper in the world, only 
just new j {welled lever Movement, gold hands, crystal face, in 
massive „ What offen: 


Horcurmeom, Millbridge, Liversedge, Yorkshire 
Telescope, astronomical and terrestrial, 13 object- 
7 Ws, two c 
Ineses, new. Will exchange for Double-bar relle Br 
Qun. Offers wantod.—H CTCUINSON, Liversedge, Yorkshire. 


Wanted, Ross Ross Rapid Symmetrical Lens. 
Will exchange first-rate Nute tides to double the value — 
Tuomas, Hereford House, Acton, W 


required ; but if not, send another qer. You should, 
however, look at P. 492, No. 852, first. fti 
d not find the first-mentioned references,‘—G, F. 
ou may find some in Ganot’s “ Ph sics,” buf scare 
or different degrees of concentration. Possib] you 
might find some of them in the Journal of the ko 
— Pica Bociety, Bee a por on p. 469 


would be made in the usual way, and the motive power 
only supplied by electricity, for which see indices, as it 
is impossible to discover which arrangement will suit 
you best. )}—Worxman. (Read the papers on dynamo- 
electric Machinery, and see sundry replies recently. 
The Siemens ig about the easiest to make.) — WILIIAM 
Kyicur. (Why not look through the back volumes, 


. a 


nowadays, and some can be seen at the sho of those 
who supply horticultural requisites.)—A, . B 


i tengih machines ony, e aag, Machine (Ward's Univeral Feed), con 
„ > A nge for Micr e or ace A 
and choose the one you think you can make? P. 907 el. XVIII 7 N course obliternteg Amateur Lathe” Tools, Ac. ; or what offers? ‘othing Foasona ble 
382, Vol. von 85 PP. 92. 186, 5 ane T | the mari. i tine’ If you wants permanent line— | &fused—H. Daan, Westgate, Canterbury, 
AITING, ou want som no invented.) : : 2 
ABC Fully described in Voß pp. 449, 474.) | chat is permanent throug’ the summer—we would sug- Rose-Engine and Lathe, with Oval, eccentric 


gest one of the amallercoloured foliage plants used in 
carpet 


yellow grass-like stellaria 
' Would answer, A professional n 1 


straight-line, and other chucks, overhead Motion, eccentric cutter, 
drilling spindle, and index plato, Cost £30. Offers wanted. 
Perfect order.—Apply to Jackson, Engineer, Bloxham, danbury., 


New Curret Tri cle for exchange. Would take a 
Lathe, Pipe Screwin achine, or anything useful. — A. E do Es, 
Bread · street, Ross, Herefords. 


F. B., Nottingham. Must explain more definitely 
It may be that the A is not strong enough, or it 
may be that you have so connected it up that the cur- 
rent passes through the coils without reaching the 
break, when, of course, it will stick fast.)—A SorrLY 
TROUBLED Oxe, (The question has been frequent] 


* 
F 


e to say what woul ; 
A. You cannot use a patented invention. 0 
identical Query has been answered several times.) — Nox 


: : i with pair of twi lenses ; (> 
answered. The bowels must be well cleared out with 55 os ates N 5 ange e Came wohl noe N Berka. n 
an active pes leeds, and then the lower n wash 11 he uses the invention for purposes of profit or manu- Magic-Lantern Ain. condensers, in case with 
out with a salt-water elief .. „Either, separate ap heey he is liable ). O (Lf no time of delivery was lamp and limelight tray: exchange for anything useful. —- How E 
only bbe yomporary relief.) I B. | (See Re ly e| nam on the subscri tion form we fear you are bound Newbury, Berke. ; ? 
last w 5 ANE D. (See Dr. Edmunds letter last our bargain. If the picture ts ly bad enen ; : , . 
ee . f 2 on R W it is mene, = eae to receive it, and lea ve the blish to his made 57 Lada, Terre der will fire wil exchange Tonei 
accumulation o wax 1)—R. W. Coox. (The ustra- remedy.)—A DISTRESSED Macuaxıc. (Tou have no re- dynamo, lathe’ er an hing useful. Aisa, one large Karrel Organ, 
tion of Colin Brown 8 keyboard appeared the No à landlord in such matters is unfortunatel plays 40 tunes ; wil exchange for anythin useful; electric 
for June 2, 1876, and with ve in No. for t állon ul.)—T. H. C C. A. B , W. „apparatus preferred. —W arsox ELL, Sale Warehouse, White- 
» 1876 e former is still in stock. but the latter is M 8 (In t. ) . 7 Scorca ORKING | haven. 
that the wnt) H. Fre. (Do Fegee ok understand e Musical Box, 12 airs, cost £11 nearly new; 250 
that the work is rather delicate e Z1—²n!ñͤ—?? cattle fencing bolts, bin. lonz, fin. thick, what exchange > 
Measurements in the last volume, pp 125, 178, 183, 192, mutual approval.—p. Scasxx, Wolverhampton. 
207.)—F. A. (We do not know; but inquire of some kman connected with Buil 
of the makers of scientific instruments advertising i 


Zinc Filings pure and clean, in large or e mall 
Quantities, for fireworks, Kc. Also several Hall Lamps. Exchange. 
—Hxraru, I, Rocliffe-strect, Islington, N. 


Engine, Ain. bore, with expansion gear, well made. 
Wanted intern fn Boller, or SE wea Lathe.— Harn 4. 
Brunswick-place, White Hore-rond, Croydon. 


Negatives.—I have 50 half-plate first-class Nega- 
tives of Continental Views, copies from photos. and engravings. 
era. 


rill exchange for a good Cabinet Lens and Cam NCT. — 
Or ro Moun, Maidstone, Kent. 


D Piccolo ebony, four ke 8, German silver ti a 
tuning slide and screw head. Exc ange ; ofter requested ; any- 
thing useful.—Orry Moug, Maidstonc, Rent. 


Wanted, set Resistance Coils, with Wheat stone 
Bridge, Astatic or Reflecting Galvanometer. Exchange cash cr 
tron Lathe, duck-gear and slide- rost.— Sros xx, Cucnust, Canter 

ury. 


“ Cassell’s Popular Educator,” completa, 32 
Ms. parts, coloured and other full-page illustrations, Clean, im ca. 
if | change for a Le Merve wWcus, or a Gladstone Nag to valuc.— 

Heoverwicn, i. Hilnead seet, Hillhead, Glasgow. 


the 
in uiring a Situation should advertise in “THR BUILD- 
ING NEWS" ublished every FRIDAY, price Fourpence, 
at 31, N - » Covent-gard C. 
“THE BUILDING NEWS" ts the Princi Journal, repre- 
senting Architects and Builders, and has the W circulation 
m. 


Eve orkman should insist on seci “THE BUILDING 
NEWS - 3 week at his Club or Coffee Howe He will tind 


n th 
specially invited to make use of “ Intercom. 
manication ” if he wants know anything about his trade; to 
write to the Editor if he has any suggestions to make, and to 
advertise in the paper wheu he wante work. 
advertisements for Situations is 


ont Twenty ords, and Bix pence for every Eight Words aft. ing 
NOTICE TO SUBSCRIBERS. 


Bubscribers receiving their copies direct from the office are re- 

aed to observe that the last number of the term for which 

cir subscription is paid will be forwarded to them ina Ping 
OcCessary, 


pon 

solutions of sugar in water as to hasten the acetous fer- 
mentation, Quite ees, we believe; at any rate, 
used for many years in the production of home-made 
vinegar. )—DonaLp WARKEN. (I. What special form 
can you want! 2. Yes; but it will split off with the 
least bend. Use either guttapercha tissue, or ing- 
cotton, passing the latter through melted parafin- 
wax after rae 3. No. aa glue; the di- 

ve 


; Wrapper, as an intimation that a fresh remittance is 2 
sulphide will disgo del 


ib ís desired to continue the Subscription, 


OO eee 


—_— —— —j 


| " ENGLISH MECHANIC AND WORLD OF SCIENCE. | v. 


“Chemistry, An Applied to the Arts and 
H: sh. Wha 
yi . numbers, uncut. Exchange or ca , Mee pne slike C Natley. 


gettxan, fr 
oier -B. 87, Diggon-strect, Btepney-Krccn, 

Machine (Thomas’s), for eaddler's and 
neu vy work. Exchange ar cash. What offers ?:, 87, Diggvn- 


Friction Pulleys 
lleya—one answers fo 


pot) polished on & 


Turned wrought-iron Pulleys, 
ndstone $ like those generally bold. Cheap, strong, troe... 


dispense with fast and loose 
r both. Invaluable for ropes aud belts. 


ustrated circular free. — BAOꝶuA and Sons, Ba 


Lathe Heads, Slide-Rests, Beds, Standards, Fly- 
„ Tools, and Appliances ; any scparatc parts. 
Turnin Borew-cutting „Boring. Plan Fitti 
‘Forgings, 115 Patterns, Amateurs’ own g, Planing ned, 8 — 

Particulars, Su RTT. 
Models of Machinery and Mechanical Inventions 


strect, Stepney - green, London. 
Wanted, double or single ricycle. Exchange cures Corns, Warta, and ons. A 
chine, or 302. A . North , - | cluding one from the yer ev. Dean Kiernan an enry, g . 
ing onca. Price Is. tad. per box, of all a cecalate, or direct from Stocks, Taps, Rhymers, Chasers. Send for List.— 
ee 8 Price ie td Se , IS eens, 7, Coldsmith's-row, Petter-lane, E.C 
Lowest Injectors, 1 and 2 H.-P., from 158a., free. 


set. 
capital instrument, labelled 
: 5 Lifer Fr Aut, Cremonen, Andre fu, F. 1673. What offers? 
F. k. Dosz Ir, 16, Market place, Newark. ‘ ' 


jon. best make, beautiful tone, perf 


Accordi 
e tellows, pearl notes, in case ; ow 
1 Air-pump, for 


rosewood, larg 
- Exchange for student's Microscope : 
olloway-roud. 


Opera Glasses. Cua RLes Tipmax, 
-utting Lathe. in ex- 


Wanted, a lin. to Gin. Screw : 
change for new 5 lin. Foot Lathe, 7ſt. bed.— West Mill Foundry, 


` Bishop Auckland. 
ew, suit mechanic tool. or 
Handy Portable Forge, 3 or ein. Tumin Lathe. Also 


maker, £2. or exchange for 3 0 
ae useful tools, ce M., 679, Old Kent- „. E. 


Wanted, lady's handsome silver Necklet. Exchange 
‘Chess Board and Men handsome Smoking-cAp, G1 four tall electro; 
plated Candlesticks, F., 2, Arthur- street, Gloucester. 


nette, and 10s. worth of music. 
for Ain. Compound Slide-rest, or sell, 408.— W. LIX XXII, cure of 


C. Goble, Sittingbourne. 
Harp, b Erard, in good order. Ex for Ain. 
- fron . „len lide-rest.—P. Jerranyn, l. ARS vis-wtreet, 


Browley-dy-bow- 
“ Boglish Mechanic.” 
arlscope, spot lens, c Value £5 


price at Gavanat an 
b lanta, &c., in larg 
greenhouse plants, eor 
pt ddress, Bisterne, ing wood. 


lady or 
” with T 


willingly-—C. 


ork.—. ustrated 
Tools, W and Miniature Designs, two 


Baos., Settle, orks. 
The Perfect di 


plated anà polished, 
gate-stroet, Birming . 


w, only -25s 


En post froo, l4 stam 
irmingham. 


phytes, KO., 
volumes porao extra. List and two samples, 
agtin, Cle vedon. 


* 
Exchange Microscope, with pol: 
„H., 8, Bt Mark v rod, Wolverhampton. 


Wanted, Fuller’s Spiral Side Rule, Chesterman’y 
- sft, Steel Tape, marked in m m, and good Bii c-Rule. Exc 
dy arrangement. F. N. W Crescen tead 
„British Pharmacop 
Offers reuen ed. J. W. Boxp, öl, Dey 


new. Exchange. 
life-like 


Joiners Instantancous Grip Viec.—Isaac 
above, ll, Zutherland terrace. Pimlico 0 


Tavern). 
Lantern Photo graphs, 
from Ss. per doz. A. Pumruner, Emily- 


, 


street, Lisson-grove, London, N. W. 
Five Marionette Figures, Win. high 
erformers ; offers. W. SAUNDE, photographer, Dickleburgh, 


Sorfolk. 
Gut-door Scene, background, Tft. din. high x Git. wide. 


mingham. 


Sketch and particulars.— PumyHaEr, 


pyrotechais and, Tende Cheon 


and Son’s selected for orchiäs 


smal) quantities. Prices on 


Violin for Sale, magnificent solo tone, suitable for 
belled “ Antonius stradvari 


. Sent far 4 days’ 
11 Xx, 10, J grussicm- passage, Cler 
Catalogue of ‘Machines, 
stamps. — Hane 


nickel- 
as, High- 


us, Cremona, 
approval 


€ tte , 
free, 7 stamps.—Iize Baotus 


Exquisite Birthday or Valentine Toflet C 


ps.—liss aormuas, Highgate-street, 


Microscopical Preparations, high! 
Pathological, including many rure s 


ogi 

each; 10s. dozen. Botanical Objects : }ournninifers, 
Od. each; Ss. dosen. 

free, 2a.—Fuxparick 


: 4 
e und Patent 
mt for the 


oke Ai! 


Booth’s Mitre Cutting Machine R 


opposito 


2 i | 
50 sets; surplus hire lote, 
street, Birmingham. 
Gives all 


omruass, Bir- 


autern Manipulation for 3 stam 
requisite instruction for Oi and lime Light.—A. 


„108. 6d. 


Ethoxo Limelight, one bag only 
A. y-stroeet, Bir- 


express entire satisfaction. —E. PowsLL, Engincer, Tunbridge. 
. Taylors “ Infallible Guide to Amateur 
Boor RxTAInIxo,“ frec, 8 stamy-8.—140, Bualer-screet, Liverpool. 


Copyright. 
Electrical Cotton-rovered Copper Wire, all sizes, any 4 
quantity direct from manufacturer. —}antox, Hill Foot. shefie 


London Cla Fossils.—Twelve named specimens 
(ign spocics), did., post free. 


W. H. Sunbksolx, isle of 
M j s from = ‘ 
— Earths from Sheppey, con Tri 


ferns; 


ndon. 


3 taining 
para 57 and ornar aatom : e and En- 
vetraca. Iw arge packets, w uctions, 1 t free. 
V. H. e lale of Sheppey. : ar 


Lathes; acrew-cutting, and other kinds; best value 
state, requiroments..Jonx Mipro, 16, Hope- 


ases for teed ; 
street, Glasgow. 
Anatomical Seotion, series A Y. Kidneys (in- 
„ Id.—Masox, 38, Park- 


cluding human), post free, 


Clapham. 5 
Lantern Slides (Job Lot). ‘Lay of Bt. Dunstan,” 
Ingoldaby, 12, Bu. 60. Lord Bateman,” 12, 10s. 6d. Babe 
the Wood,“ 10, Sa od. —STAn LRT, 13, Railway Approach, London 


Bridge, S. KE. : 
by late 


First-class Amateur's: Lathe, almost new, 
James Munro, Gin. centre, sit. bed, Fur eiae plate, with four 
ur chucks, T hand-reat, 


rowe of divisions, spring pointer f 
, Borough, B. E. 


Monster 
| treadlo, board complete, £20.—8., jlo, London-roa 


cess 
Everton, Liverpool. 

Astronomical Telescope, 2in. aperture, lenses 
by Hoss, ail brass. pillar and claw stand, astro. and day eyepieces ; 
fitted in oak carse ; perfect definition: cost £3 88. Price 41.— 
Postmastaa, Bt. George s- road. Has 

Hemorrhoids and Piles.—Spencer’s invaluable 

i Hundreds of Testi 


Pills give immediute aud permanent relief. 
post tree. —8. SrEN CERN, W, St. 


A above. 
; ; gi i ‘mingham. 
Casselbs Famil Physician,’ 83 numbers, clean oe 
7 , New Series.—Prepared terial for Micro- | monials. Large boxes, 29. 1 
pcoric MocNTING. Injected and Stained Pathologioal and Ana- Chrysustom-strect, Liverpoo 
Grat-clase rections illustrating are &e 
0 — 


and perfect, coat l7g.—A8 above. 
Under, Sin. stroke, with 


orizontal e, Nin. 
eful, 


H 
pamp. copper boiler, with fittings ; for larger, or anything us 
T. H. Mason, 5, Clara-street, reston. 

‘¢ English Mechanic” from commencement ; 
what offers? Wanted good tricycle, or other offer— WX. 
Siupox, Bridge-street, Whitby. 

Model Upright Engine, also double Marine Engine: 
avhat offers in exchange-hulf- plate camera - Wu. Ban pon, 

. Bridge-strect, Whitby. 
Silver Lever ish) in good working order ; also 
- acf of Lic. gold er (Eng. pretty ; what offers 15 exchange 2— 
<e CLAREMONT; Pellatt- road, ul wich. A p ; 


1a Horizontal Watch, good timeist, 


Ronix sox, Jun., W, ‘Hmithdown-road, Liv 


appiication.—Ep. 


eruvian Bitters ( 
Indigestion, Debility: 


Ladies 18c. 
cost £5; will exc nge fur useful offers. CLAmBMOXT,” Pellatty L. J. CULLINOYORD „Fevensey-rond, 
road, Dulwich. * e 18 per bottle, 

in. centre lathe ; what 10,000 Artistic Photographs. 


‘i ding Screw for Bin. or 6in 
offers. D. BAIfU, 12. Fazakerly-street, 


ain. back-gear Treadle Lathe, 
zmotal hand an slidc-rests ; exchange ; © 


gate Iron works. York- , 
Wanted, el Vice, sudden grip preferred ; 

as stocks; also pipe- vice.—Apply to F. UNDER- 

t ' i 


mis, 2 to lin. K 
patent D., 6in. 


Chorley, Lanc. 


Actora Studies for Artiste, Ce 
; e or 16 . 
Gear-wheels, ans 4 


are sont for selection, post free. 
Tr. Wia an 
north. Agents wan 
Stammering effectually 
and Manual of Instructions, or personally, 
‘Aubert Park Library, Hig bury, N. 


ffere.—W. Hitt, 


ax cub, plumber, Beverley. 
Tenses. pair of Grubb's, 


Dublin. 


focus; exchange for a 9in. focus by same maker: approval cach 
wuy.—W. Neuse, Qurnhan, Norfolk. an Vibe gilclng- weltigr, ' t r? 

9 . ons for gil , writing illuminating, 
What wanted in exchange for Indices to Vols. XIL | Stoke Ne Hing toh- ros, London. ' 


and XN., also Nos. 40 and H4 of Exccisn MercHAXIC ; state re- 
L. C. M., & Leamington Villas, Redland- park. 


aq virements to 
ristol. 
early finished ; 
Uston - roud 


Fretwork, Tatia moa 

rns free for seicctiod 

2 r pattern Trioyole for youth, n 8 t, B 

exchange lv ton screw ng Jack. -W. BMITH, 

Wolverhampton. 
edicine Chest. mahogany, fitted complete. cost 

£4 5 medical coll. oue ift Smec's ttery, cost Ws. ; what offen 


t plates, great power at small cost, 
G. BrackwaeLe. 
beantiful 


tomical Preparations. series A Z. Six 
norma id i à 15 instructions 
e. Is. 1d. Sample 18 miscellaneous 
í AG ad, cla 


e Dyes, all colours, one shilling per ounce, 
Mansell-strect, E. 


Gelatino- Bromide Pellicles for 
ekets, to make box. Emulsion, 1a oa 


Ventriloqual Figures in t variety. List on 
La Manz, 23, Couples street, Manchester. N 


pham, B. W. 


Modern Sculpture, 


Celcbrated Paintings, Antique ond 
U oliectlon, Packots 


d Co., Photographic Publishers 


Cured by 
Gunrautees. Vox M., 


Transfer. Gold Lenf 

ared ; can de uscd 
with full instrue- 
&c.—Hix, gold 


—Full size 
Northbs0ok -: 


ding Made 
Registered). The best leaf. gold, » celal? prep 
s. 6d., 


(new designs). 


„ NECMANIC, 


lackwell’s New Burisen Battery 
quart 


Senarmontite, octahedron 
cach.- Also other minerals and crystals.— | 


Experimentalists, Inventors, Ama 
House to Let near London. Also Rooms, Workshops, Tools. 


power or Assistance can be had on favourable terms. Also, wo 
buy a house in Surrey or Sussex. - Address, 50, Suffolk - read, South 


| Norwood, London. 
Eleotric Lamps, and every requisite for lighting 
g made for inventors an the trade.—Hzaru xuracTURING Cox- 
t fro. W. | PANT: 


. Amalgamated Battery Plates, any size, shape, or 
thickness of special hard rolled pare retal —Vurcan Woaxe. 
In ti Mechanically Developed, in strict con- 


Adcnce, and patented articles made for the market.— Harn 


Bark). Oures 
—Prepared b MANUFACTURING ComPANT. 
bourue. Price ls. d- | Smoky Chimneys Cured by the 4 Little 
lebri Wonder,” to fit inside pot. Zinc, G8. GL—Vorcaw Woake. 
celebrities, | Ventilators and metal goods made to order.— 
ulcan Works, Roeliffe- street, 


HAT Maxcvactc sing Company, 
Ielington,. N. 


imens 
12), Bdg- | A large number of Flywheels of various sizes, for 
band or power, cheap.—Apply, P. G., 1, Havelock-terrace, Bat- 
Correspondence, | ee Park -rvad. 

es for (or drums for) 


Ons pair of- Carding Engin 
flax, horsehair, or wool, Particulars aupplicd.—P. G., a8 above. 


Four Steam Engines, from 10 to 4h.-p., all very 
cheap. Also riggers, yhafting, &c.—Apply, P. G., as above. 


One lin. square thread Screw and Nut, 13ft. long, 
and two ditto Jin., “ft. tin., ditto. Other Machinery, e., all cheap. 
Apply, P. G., a above. 

Photogra hy.—Stanley’s £5 10s. set, apparatus and 


chemicals, complete ; will take £3.—ÌNITH, 47, Kensington-roae, 
South port. a , 7 

Electricians and Telegraph Engin z supplied with 
the very best Solder, Ys. per pound.—J as. KIK 6, > urthwold- 
road, Upper Clapton. a 


Microscope, new; & lot of Ap 
wers inch N 100 angular aperture, n 


den ter, 


ratus, English 


mahogany case, 


crystals of 


— HIN now, 20, Market- place, Margate. - sbr 05, very ch 
2 3 c ea U 
Rubber Stamp Making Apparet by Smith, | Owo. G. . | aay : ) ‘ 
of Leeds ; will take tern Objective exchange.— R. Balt, : £7 78.— WATT, ictoria-road, ord. 
Collectors and Dealers can be supplied with Minerals ` 
Concertina, 32-keyed Anglo, mahogany case, in 
Mrz. TIVunr Lx, Urmean-road, Ifast. 


in large or small quantitice.—Gro. 


Iritish Lion Inn, St. Helen's. 
street, Liverpool. 


_. Talve Quart. and four Daniell Cells, com- 
plcte. 43. An clectra- magnetic Engine, -acti 
rs untain, £l; bicycle bigle, re; bicycle spring, 163. and treadics, 
„ oil nitkel-plated: a box of compasses, 58.5 a writing desk, 
21 by 14, lus. sanu lotof zinc and cupper cylinders, 5s. Will ex- |. 
€ nge the lot for H- F. Engine an boiler, or £5 108. eash.— T. 
K. CAAnr Ex, 12, Park-streot, Stafford. 


{ 

Wanted ! or }-plate Pocket Camera, with double 
packs for dry plates: good exchange. State maker.—G., 3, 
lr wood-road, Crogsland-road, N. W. } 
Vertical Engine, perfect order, best steel and gun 
metal, god flute, telescope hundred years old, excellent condition; 
„change American organ musical dbox. CMAIECUEN THOTMAN 4 


1 11 OIILLWay- road. 
Watch Materials Large quantity of Watch- 
K. dials, springs, hands, wheels, &c.. DO use to mo; will ex- 
change for good old printe.—I8, Lower Baxter-strect, Bury, Suffolk. 
10a. Camera and Lens, by Burr, of London; bath 

EE TE. dAipper for half-plate or offers. —H. SHaXxLen, King's Hiv, Wed- 


gcse wary. stafford. 


ponant 
caton, Yorkshire. 


Particulars, stamp.—G ro. WELL 
The “Shorthand Ma 


verges, pinions, atatia, jewellings 
TO East Greenwich. 3 a 


Lathes, 2łin. centre, geared 
highly finished, new, 438.—NEaL, 4 
Lathes, 2}in. centre 
three-speed 
Lathes, gin. 


_Adcertisemals are inserted 
gt. . Sor the first 18 words, and 6d. for every succeeding 
5 r ThS. : 
— . —— 
aed For ‘Sale. 
Electric Machines, Indicators, Bells, Batteries, 
Terminals. Carbons, &c.—Kıxe and Co., Elec- 


K iroa, BS witches, 
enola, Bristol. (List Twopence.) 


strong, in. 


Lathes, Sin. 


thread-scre ws, 


G. BACK WELL, 26, Chapel - 


photograph Taken in 100-fold Tamera, and parti- 


„Id. <P 
ealan i Apparatus, 1 upwards UMP REL, 


no water required 


Gas Engine, half-horse (new) ; ; 
Albion Work’, Cleck- 


iven. Choag.—HUTCHINSON, 
7 shillings cach. 
Market, Suffolk ‘ 


for March, now 
A. Reed, Esq. 


ein. Fans, for welding or brazing 
Needham 


gazine”’ 
ready, contains ‘ Speakers and Speaking, by T- 
Fost frev, 64. —F. PITMAN, Paternoster - row, C. 


Watch Materials and Parts 
&o.—C 


, Tee-rests and chucks, 
8, Junction-road, N. 
geared, on stand, with treadle, 
turned dywhvel, ato., 708.—NEAL. 
centre, 90in. bed, 
on strong metal atandards, flywheel, cte., 7 
Lathes, 3in. centre, screw-cutting 
wheels, compicte. Very handy strong tool, 
Lathe in. centre, geared and siide-rest, ve 
bed suitable for engineers, C.- NIL. N . ry 
slide-reat, on strong 


Lareos, 2, Edward- 


. Ditto mọunted 
58.— NAL. 


—NRAL. 


Lathes, Shin. centre, geared, and 
standards, fly wheel, treadle, ete., 47. NEAT. 


eentre, „ slide- rest, 
treadle motion, five speed- heel, £1\2.—NeEAL. - 


Lathe Slide-Reats, hin, to Ein. centres, square 
improved toot-holders, 128. per inch.—N zat. 


good order. Price 25s 

Lithographic Press. by Straker, in good condition, 
with two stones l by 9 and supply of materials fur worklng.— 
Waa, 42, Burgute, Canterbury. 

Outlines of Sermons on all subjects, by emiment 
preachers ; bound in cloth, post frec, 28. 8d.—J., 87, Diggon-street, 
Stepney Green, London. 

To Preachers.—Twelve Model Outlines of Sermonss 
Ad., post free.—D., N, Diggon-street, Stepney Green, London, E 


A half Cornish and half Locomotive, new and 


strongly made, 1-16 thick brass boiler, well riveted and solder dy, 
Ines, &., Ke. : well worth 


with 20 Copper; tubes, gauge cocks, & 
45; will take £2.— WILLI Hol Night Wutehman, H. M. 


Male prison, Woking, Surrey. . 

Hop Tonio, identical with 4% Bitters” 5 Ingredients 
tor one pint, 2%, carriage puid.—Lawton, Chemist, Hebden 
Bridge. 

of 


win. Spirit Level; Sin, Steel Square; parts 
model engine. Particulars.—J. F. Pax tRI OR, Bridge - street, 


Wickham Market. 
Brass Castings; cylinder 8 by 1}, ports cored, 26 
rts nearly finished, bed - plate, sere we, taps. Price Tl. —-!Revpo, 8, 


Alexander street, Glasgow. 

Handy Portable Forge, new, suit mechanic or tool- 
maker: also Anvil and some uscful Tools, ubeap.—D. M., 979, Old 
Kent-road, . E. ' 

“ Hints on Electrical Bell Hanging and 
Batreny Won RISC Ilustrated Philosophical Catalogue, 3d.— 
Buvronp, 16, Eudelf-strect. 

Batteries. Best Manganese Cells; they are specially 
‘ „ and of great power and constancy. No. 1, 2. d. 5 2, 

a. Id.; 3, 18. 9d.—Reip and Co., 71, Hattou- garden, E. C. 


Scientific Apparatus.—Experimental Apparatus 
mude to order, and any kind of repairs undertaken. Lowest prices. 


Emily-strect, 


Cylinders, 


, 22 change 


bft. bed, 


"P r-i cycles, Bicycles. — Sets of Wheels, Parts. 

acna ror leg, dwarf and Co., Wednesficid-rond, wolver-| Lathe Heads, all tterns and sizes. Flywheels, —- Rep and Co. 

tn ic : : turned and bored, löin., Ts. 20 in., 13s. ; Min., 20.—NxAr- 0 z ; ; 

4 croscopic Onjects for mounting. Sample 20 l English Mechanio, quantity odd numbers, 10, 

prepar tions sad price 4g. 210. -R. PniLir, Grove-street, Lathes.—The above aranteed ect and new. | deres, volumes, cheup. Stamp for reply.—d ames Faaxes, , 
Special lathes dullt to orver.—- al, 48. Juncuion road, London, N. Whitefriargate, Hull. 


— — 4 


ee 


VI, 
Ne a eT | 


To Amateur Turners. Eccentric Cutting Frame, 
£5. Elliptical. £10. Inside, £3. Goniometer, £5. Drill Sharpener, 
£4. Cabinet containing %4 Hand Tools, £5.—Col. IR Baacctar, 
Ashleigh, Dorking. 

Pt A ele Boin. s Extraordinary, £9, and a 

„ £4.~—Col. H. BARCLAY; eee Dorking. 


Re for Impro and Beautif 
ee 6 e 2, A street, Gloucester. ying 


Gold (finest Canadian) Albert. 5s., undistinguish- 
able from real gold —F. MN AOR, 2, Arthur- street, Gloucester. 


Gold (finest Canadian),Solitaires and Reversible Studs 
men case, complete), .- Man los, 2, Arthur street, Glou- 
cester. 

Gold (finest Canadian), lovely Locket, 58.— Postal 
note to F. Manaozn, 2, Arthur-strect, Gloucester. 


Gold (finest Canadian), magnificent Necklet.—Send 
postal note fur 386.—F. MN AOR, 3, Arthur-strect, Gloucester. 


Barrel Organ. illustrated February 28rd. Three 
pee 3 Any offer ?- J. M. Boos e, 8, Watson'e- lane, 


52in. Bi le, all bright, ball bearin close bail 6 
gui n . 4s. Canning sere Bedfo 8 

Watchmaker's or Astronomical Regulator, jewelled 
cecapenient, com pendulum, silvered cbon- 


pensated seconds 
ised casc, with plate-glaes door, £16.—Targcuzron and Dick 
Waterloo, Liverpool. 


Meteor Tricyole, by Starley and Button, 1882, cost 
£16 10s. ; 44 nen wheels, rear stecrin i equal ta new; £13, cash. 
—Taacerox and Daviss, Waterloo, verpoul. 


Planed Lathe Beds, 3ft., 30a. ; 4ft., 40s. ; 5ft., 508. ; 
eft., Standards from 12s. 6d, palr.—Walxxn. 


4in. 5 Resta, &o., well finished, 308. 
Castings, 7s. 6¢4.— Watxza. 


Half-h Horizonta gine stin 
with dra wines, 12s: * 7 dy 1 Tosin, Ce oh E8, 2 br 4h, 
6s. 6d.— 


Sin. in 
stamped envelope for contin qa ent N 


ons 
Bio. oycle, 52in. Stanley head NN all bright, 


. new ; £10; cost £17.—Epzx Jonze, Lian 


“ Toothache : its, Causes and Cure, with t ell found, 2-to an half-decked, 
ores on Nucamacom,” 9d.—J. MilLza, 96, Blackness-road, — Oo 1 Lianelly. ec 
Telescope and Microscope combined, in case, e, Gin. back „slide and tee-rests, chucks, 
eee coe nae Ou. ; sacrifice for CI. -O Ta, 25, Lumicy-road, e hoto, ‘Chislehurst. 
Aa Litho. ret maker, Stones and Inks, 


Polarisoope Slides.—Magnesium, Thallium, and 


Nlslehurs 
3 for 2s. 6d. ‘—Postza, Analyst, 


rine, new, for sale, all 
or paticulars, apply, W. A- 


roller, &c., ets Lon, Photo, 


Two H. ey 1 En 
bright, with pumps, complete. — 
Tominsox, The Gill , Dalston, erin 


bo An uatorial, new, 6lin 

Oin. circles, three 2 

mounting wiil carry larger bod enen H. G. B., 127, Moss - 
ne 


Manchester. 
Sin. bac Screw-cutting Treadle Lathe, 5ft. 
gap-bed, change wheels, &., £24 108.—Mitcaxcu Baos.. 


4ft. planed Iron Lathe Bed and Standards, 33s. 
$-speed wheels, 31s. 6d. ; all new.—Mitcuz.t Bros. 


Surface and Angle Plates, 9in. Chuck 
face- 1 cheap.—Mircnzrl. Baos., Low-street, Lene 


' Blotting and | Prilling Machine, 5in. or 
Lathe, £2 17 We H th-strect, Queen‘s-road, 


Gin. 
Cheleea. (Stam 

ertical and Horizontal Boilers, suitable for 
esl reret rah . 4,3, 2, 13, and 1 h.-p., cheap.—8. Suirn, Il, Woest- 
8 , 


Grindstones, iron-mounted, complete, for hand or 
foot, ldin., 24in., in., and Bin. diam.—S8. Buiru, as above. 


Amateur Mechanic’ s set Table Castings, round 
ornamental bottom and pillar, 166.— J. Brazsixr, New lanc, 


Hartshead, Cleckheaton. 
Strong Letter-Co Press Castin 
Sud be bottom set, eh ying Prei New · lane, Hee igs, planed, top 
Bicycles, Tricycles, and Fittings. Price List one 
stamp. Important to all riders —Tarsorr, Aston, Newport, 
kinds of Turning and Screw outting do done 
cheap ly.—12, Cotside-terrace, bhaftesbury Park, Wandsw 


e e 8 Hulme, Manchester benen 


Eleotro-Motor, post f free, 6s.—J. Surciirrs, 53, 
Ch hurch rn it atx stops, over 600 pipes, gilt front 
two n 2 8 pedals; will gell very e cap. —W. Pan- 
van, Green-lane, Whitby. 


Black Marble Clock, strikes, om £3 3s. ; price, £1 158. 

-W. SAwHDox, Bridge-strect, Whit 
titch Hand Ma chine, new, cost £4, for £2. 

Approval.—Do ar, 6, Albion Hill, Leicester. 

Piccolo, new, first-class, six German silver keys, 10 
ahillin Approval < Dora r, 6, Albion Hill, Leicester. 

Ri plain Photographi Canvas Back- 
8 sÈ by 7ft., 10s. Send for samp ica.—H. Sovrnoatz, Basing- 
stoke. 


Sodium Platinocyanides, le. cach ; 
Worcester. 

Beam Scales, to weigh 4 ton, 356.—Beecuixa, 
Mareham--le-Fen, Boston. 


Guod pair 5in. Lathe Heads. 4 jaw and bell chucks, 
24s. Fly wheel, 6s.—M., 105, Venice-street, Liverpool. 


Metallic Violin Strings. Acknowl 
Six “A” or E,” post free, a dons Evaaco, % 
Liv 

eighing Machine, weighs 14lbs. by half ounces, 
gin. pan, 


6d.—Rercnino, Marebam-le-Fen, Bos 


Platform Machine, 8cwt. by quarter pounds, all 


iron, £2.—Bx2cuino, Marcham-le- Fen, Boston. 


Moving Models, worked by a penny. for pleasure 
grounds —J. BurcLir re, 53, Cedar-st. „ Hulme, Manchester. 


Microscopic Objects.—Twelve Botanical sections, 
stained, ready for mounting, Is. 1d.—W. Waiter, Warden- place. 
Nottingham. 

Micro-copic Objects.—Twelve Anatomical p 
parations, in tube, with directions fur mounting, is. 24. W. 
Wurz, Warden- place, Nottingham. 


A quantity of Coffin Bords, Ash Planks, Brush 
N and Brush Boards for sa:c.—Jauxra UNDER WOOD, Leighton 
as 


Photography. £7 10s.—5 by 4 Tourist Camera, 3 
double backs, stand, leather case, materials and chemicals tor dr 
lates, and printing, includi ng İnstructions in PR, prin 

ng, and enlarging.—W. M., City Club, Ludgate-circ : 


New Stop Diapason, CC to G, without feet and 
stopper-leather, Q 56.— Butùh Arms, Weston-Super- Mare. 


New Desiens of Model Ba agines (entered at 
Stationers’ Hall.) The above ares after the most modern 
engines. Enclose aan fe for poe st of — Working 
Drawings, and „5 B. Harrswat1, Hanover 
street, Manches 


Bell 3 Punch, for instantaneously centring 
any mapes article for the purpose of drilling or 1 20. 1 
Beet Ore Money returned if not approved of, less postage. R. K. 
ONES, Ridley- street, Biu kenhead. 


Half horse-pewer Horizontal Engine Castings, 
e parts, ports cast in cylinder, 12s. 6d.— A. Dos zixd rox, 


The above set, including Forgings, Piston ; 
ane: PA size working drawing, only 2Us.—A. Doarixaron, Ac- 


gin. "Horizontal Gas 2 Castings, 148. 
Working drawing and instructions, Lithograph, 3 stamps.— 
A. Dosaincrom, Accrington. 


mirror, by Calver; revolving 
all adjustments complete j the 


Success. 
elvin-grore, 


„% London Gas Engine, one man-power wer (Hutch- 
The Amateur's Drilling Machine Castings, ing’ i h also a Hydraulic Organ Blow C. Barisy, 


30. dd. F Se. Dra = a 
ron rab sala Working wing, 8 stamps.—A. Duagine så Dyce for a all 
ajin. to Bin. lathe, ties. Write for 


turing Chemists, 


r- 
Four jaw Chuck Castings, suit nufac 


2s. 6d., forgings. ls. 6d. Working drawing, d stamps.—A. Dor- u Cabinets, Show-cases, mahogan 
RINGTOX, Aecrlagto n or Specimen Oases pẹ low for good work. 9 7 
1 Enclose namp or Liat A ao ra Engines and Work- eeri role hs wood for ng Dg de rtd 
C t Oak Frames, with best gold slips, with or with- 


ete Launch Engine Castings and Forgings, 


Comp! 
from a to din. cylinders, cheap.—A. Doraixuton, Accrington. 


est. 
amere re (perfect order), Dark 


Engine Castings and Fo up to 10 horse- 4 te Lens Box, 
power. Enclose . 107 Lista, &c Poche ay pial deo Engineer pm ar poor stand, pria ne, Peterson euper “his, Glamorgan ac. Price 
AnS TERE ADAN, AFETA TOD A. Francois, Devonshire- „ Rrland- ond, Bir- 

29ft. ; nearly new Boat, 5ft. 4in. beam, make splendid ham, res solicits inquirics for his List from the 
steam launch, £20 ; or ee a tie aces: _* Arrua,” Dover. Colonies. 


Slide-Rest 3 for about Sin. or Gin. lathes. 
Pazakeriey 


Sin. Launch Engine, by Yarrow, good as new, —R. D. Burr, 12, s. 
each.—R. D. 


-street, Chorley, Lane 
price £30.—Veacr, Dover. Feed Pumps’ for boilers, 12s. 


Two 
tol! 3, linders to bin. diam., £15 et 12, Fazakericy-atreet, Chorley, Lancs. 
. gash, e en pindi dole, pre 
“ria ae 3 a Rest, suit wood-turner, first- 11 75 ina double engine. Real bargain.—Tmos. Pacz, E, London 
lass order, 508.—"' Arrua, Dover. London. 
Nd. 8 Wheeler Wilson Machine, nearly 


es geylinder. Willans s Yacht Engine, by Tangye, road, Bs 


oe 5 m aa nas E nditi inger Sewin ng Machine, price 23 10e.—M., 66, 
1 er Brother z orm 
cost £37, price £18. —" Arrana,” Dover agine, good ox i 85 le 5 Seren Ap aratus and Re- 
Good Tripod. for level, &c., 10s. 200 Minerals, 208.— | Pe seara urne-grove, W 
H., 4, Pratt's- Pe Brooksby's- walk, Homerton. -» equal to new, price 14s 


ngton. 
„ two Braces, with 181 b. of 


£200 Appropriation, free of interest 12} years, | 1, tie assorted ; the lot for £1- As above 


£30, £4 on book.—W.,H. Pranucsz, Pellatt-r.ad, Dulwich. 


cks 1 b 7-16in. by jin. 
Model Engine, zin. bore, with flywheel, only £3.— | py 9-16, ks and Dies, . k ery DARA nas above. à 
Praace (W. H.), Pellatt road, Dulwich. Barometer "Aner tain scale, 
Beautiful Ke. GT Beatie price x. e iy 5 Whitby. 
gear N 1 9 lish Lever Watoh, _gentl a fine, y 
Mallow. coms oder > .— Wm. Bawpox, Bri * tered}. A sci 
Telescope, Sin. O.G., 8 astronomical and 1 eye- tific marvel, for fostanction i clase and lccture-room. One 
piece. Tri ali packs into case, price £5.—H. pe eee shilling. ip humai j; 
e’ am 
„Gns Takte 1 to dman j simple, good, chen | itt ara aA E 205 eee Ke . Bon 
? e 
prey Watoh Protectors. ethers protection | complete, with . e shilling.—Irzs Baornsas, 100, 


against dust, wear, or pick pockets, 1s. each, .—Rosxxts | Highgate-street Birmingham, 


and Co., 248, Park-road, Liver pool. | Plating Dynamo, its Sox. per hour; requires 
H tal En ae lind 11 each; H P. man- -Pow eP, PPRERMANN DROTMERS. 

ragine and Boller.— 14.6. Lerench d Manches lighting, e for inventors i 3 . 3 
in., 14 in., and Dein. Lawn Mowers; also Garden ROTHERS 


Dyna mos to light six 10 can Swan Lamps. 
Can be driven from fout lathe, £8.—Orrasuaxx Baor zx. 


Inventors can have use ef Steam-Power for experi- 
ments.—Orria AAA Baorszas, 173, St. John-street, Londos, E. C. 


Rollers, Angle and double cylinden.—W. Hiesox, Ogden street, 
Manchester. 


Rose-Engine Lathe, with oval, eccentric 


dome, and 
rectilincar chucks, &c., £40.—H. Mitxzs, Brownroyd. Bradford. 
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Electric Lamps of the best make, with all requisites 
at the cheapest rate, at the manufactory. 
ynamo Machiues of all sizes; guamateed. Can 
de acen at tne Manufactory, as ander. 
Eleotrio Lighti g Est: mates free. Own patent 
Incandescent Lamps.—Apply at the Manufactory, l, Bowling- 
green-lanc- buildings 


Unive Trade and Amateur Supply.—All Leo- 
ture . light, heat, alr, water, gcology, engineeing, 
1 and ex por APLaTai. 


Sat tee hone raphy, 


a 
Pakay original not, pery 1 . E. 
dally.—-Cerlarzi. 


only efficient and tested goods selected 


uality. 
from the hoste of sieaa fE rin in the market; can Sence guarantee. 
—OCerlArzi. 


Dynamos. .—Good Siemens 30-light shunt 1 
mps, Cable, and half-horse Motor equally cheap. 
Small amos, Field and Armature 
“oe ſorms, 10, 20, 30s. Wires to suit, 3s. Ib.—Cariari. 
for Public and Private Entertainments. 
Complete outfits and professional assistance, average per cent. of 


value.—Cartitai, 
kly.—Catalogue, 2d. Caplatai, Science Depot, 
aee ano and Exchange, Chedles ‘street ( Tottenham Court-road 


wee 
Wanted. 
-Morgan's celebrated Improved, | 


loucester. 


ratus, collected at 
decline great bargains 


4 


1 


ts Wanted. — 

Scale Preventing Com 
H. Monza Engincer, 

Bi ham Goods. Jewellery, Watches, Clocks, Har- 

moniums, Miscellancous Goods. Agents wanted. Wholcsale 
„ catalogue, post- free.— Address, Hanay Mar, Birming 


Wee (Bell's patent) 3 Wanted ; royalties paid and 
stam state price to—A., E. M 

small the, new pi r second-hand. State 
ba len and price to J. G. Hatsrzap, 7, Church -stroet, Car- 


marthen. 
Cocks of Antique Verge Movements Wanted.—T. | 
inchester. 

of Railway Loco- 


e 16, 16, Southgate: -atrect, 
ted, guod Prints or Drawings 
motives, Eng sh or foreign.—Ow x, ll, Claughton-road, Bir 


kenhea 
Addresses. 


School. — The Editor of the Exotien 
nkful if any readers who are subscribers to 


Orphan Wor 
. would be 


the above Institution would entrust him with their proxies Sa 
the July Election on b«half of an orphan of an English 
chanic " whnse widow and gece well deserve help. 


Will J. Poulson kind! where I can obtain Nigro- 

sin . B lia, eaton- Super- Mare. 
Pu lisher of ‘*Cramp’s Theory of Stock 

l Speculation.” W. B. P., Apthorp, Boscombe, Bourne - 
mout 

49580 To “oT. K. W.“ — Please address H. Scawns,’’ 
a skea 9 

Will Dr. Edmunds kindly write—W. CLARkk, 62, King- 


street, Carmarthen. 
Bicycles. W toa Situations ho have had experi- 
1 — Wan who have 
aace la Bicy io Repalran Harrannte Cor, Colchester. { 
sated. a Draughtsman. One accustomed to Patent 
Office Drawings preferred. 
Walter, Newsagent, 4, Bell 


AMUSEMENT 
WINTER. 


AKE YOUR OWN 
BICTCLBSATRICTCLES. 
All the Parts and Materials, with 
full instructions, are furnished in the 
Amarsur Bicrcus axp Taicrcis 
Cain ETB. 


Prices, 4 guincas a and 5 guineas. 
NATIONAL BICYC! CLE COMPANY, 


National Works, Coventry. 
The Original Makers (Infringers 
Prosecuted). 


55 by letter to J., care of C. 


FOR 


IWustrated Lista Pree nn application. 


JOSEPH GILLOTT’S 
STEEL PENS. 


‘ald hy all dealers throughout the World. 


“BRITISH” GAS ENGINE 


and Engineering Company (Limited). 
ATKINSON'S PATENT, 


JuULD 
KEVAL, 


Simplest Only ane 
Extant. Frictionleas 
Durable. Slide, 
, Reverwible. 
Economical. Wa 
No Skilled — Jackettea 
For Driving 
Driving Emery 
Lathes, Wheels, 
Fret-Saws, Fans, 
Drills, Dynamos. 
Bewing Chaff- 
Machines, Cutters, 
Coffee Charne, 
Mills. Pumpe. 
Man. 1-Man. 2-Man. 1250 H. Fi 1H.P. 
£15. £25. £35. £65. 


11, Queen Victcria-st., London, E. C 
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must be brought into use, and so arranged 
that the slide-rest can only move the desired 
length each way. With a sharp tool and a 
ent of the slide-rest, this 
pattern may be cut to shine like glass. 

We now come to the upper part of the 
pillars, which, from the top of the base to 
the underside of the flange at the top, are 
2hin. long, and are cut with what is termed 
the basket 5 The same bead tool is 


round the edge, which 

moulding tool; this, also, is not compensated. 
I had perhaps better here mention what 
the word compensate alludes to. It is 
inherent to the seen cut upon ellipses 
that a difference always exists between the 
cuts at major and minor axes, and when 
they are made equal; and this is 
done with a special a paratus, but can also 


ORNAMENTAL TURNING. 
By J. H. EVANS. 


HE sketches represent a photograph- 
stand combine with a small mirror, 
which is seen by reversing the oval frame 
on its centres. From the number of amateurs 
that have copied it, I can only conclude 
that it is admired ; and as it contains some 
very useful specimens of work done with 


in the centre ‘of the top wee of the base. 
ivision- plate is 
moved six holes and the next cut taken; as 


by applying the segment apparatus for the 
the whole series of these cuts are only cut 


_ To proceed, the two holes, 
one at each end, must be drilled and tapped 
with a shee thread of about 20 to the inch; 

be drilled with the drilling- 
instrument in the slide-rest, so that they are 
perfectly square to the base; two pieces of 
ivory must now be selected for the pillars. 
These should be screwed to fit into the 


to many of our numerous readers who are tains 19 cuts, the pillars being taper at 
interested in and follow this particular this part, the slide-rest must, of course, be 
branch of turning. i i 
The first thing will be to carefully seiect 
the ivory as near the proportions as possible ; 
and being of an elliptic form, this will not 
be a very difficult matter, except that the 
base is rather large, being õłin. by Ain. 
outside, and about three-quarters of an inch 
substance by five-eighths thick. Although 


entire length of the pillars, from base to top 
of the ball is Ain. With both pieces 
screwed into separate chucks, exactly the 
same length from the face of the mandrel, 
l f ae a AS it is not a difficult matter to make them 
Ivory hollows are of this form. Having the ee, FL, . AN .. exactly alike, as they can be cut with the 
FFA EU slide-rest at the same 8 
SN Cs 4 The hole through which the centre screws 
d 4 s should be drilled with the drilling 
should then be adjusted by setting the ring 8 ` Bi instrument, and may be tapped with the 
out from the centre five-tenths, which is gin. n Wy, = nearest thread to hand, about 76 diameter. 
The wood is then carefully faced over, an 2 I may hint, at the same time, that this is a 
the ivory glued to ìt. The ivory ha g case in which it will not be absolutely neces- 
been presumably cut off with a saw, an sary to have an aliquot thread; a nice 
not perfectly flat, I find it an advantage to thread, however, will be the best. 
have the glue rather thick, and allow it to We now come to the oval frame for 
get thorou hly set before attempting to photo; this is rather a different proportion 
work it. e lower face must then to the lower part, being 5} by 44in. The 
turned perfectly flat and smooth, and à re- process of chuckin : that 
cess, about a zin. deep, turned in it. Thisis j e 
for the convenience of again holding it on the 
chuck, while the face and edge are turn 
and ornamented. 

In reversing it, the same chuck may be 
used, being turned down to fit the recess 
accurately, and the ivory glued to it, one of 
the principal objects in my recommending 
the use of glue is, that the work being likely 
to extend over some time, it retains its posi- 
tion on the chuck without risk of any altera- 
tion, which would, in all probability, be 
fatal to the work, and more likely to occur 
from being simply fitted to the chuck with- 
out the means of retaining it. 

The ivory thus properly chucked may now 


and effective of this frame ; and as they 
are compensated they are extremely telling. 
There are 46 beads in all, and each one is, 80 
to speak, undercut. To do this two or three 


and especial care in the adjustment of each. 
The compensation of these was accompli 
ent apparatus. I think I have 
is before; but a few more words 
upon this point may be useful: it does 
not matter at which part of the ellipse the 
first cut is made; but I make a pointof always 
starting from the side. Having adjusted the 
tool, it is as well to test it all round, and 
if necessary, a slight alteration in the size, 


uD = 
„. 47 


liti ` N 
7 Meins 
Win 


be turned to the desired shape, which, as ä 
will be seen, 18 simply flat on the surface, if req , can be easily made. In setting 
turned out in the centre to receive the the tool, it is so placed for each cut that the 
edge of the astragal of the drill coincides 


from the glass in the base very effective | holes, i 

indeed, as it reflects the pattern on ad Between the beads, a small round nose- 
of the upper frame. The pattern cut upon i i i insi 
the top surface is an extremely simple one, 

1 ound-nose fluting | must be left rather longer to 
drill, and does not require any compen- | to be finished off, as the will 
sating. The drill must be made to cut as | support of the ie ad centre. 
keenly as possible. MEY aving turned them up all over to the 
ed: Set the division-plate at the | desired size, 4 at the largest part, which it 


bringing up the points quite sharp. 

We now pass on to the edge of the frame. 

i i For this the horizontal cutter is used, having 

2 ing to turn the upper rtion, 

which should be 20 hundredths wide. | the lower should be cut; to 7 2 this the 
the drill should | vertical cutter must be used. This is set 


up sharp. There are 192 cuts in this à 
The hollow on the inside is cut to the centre 
of each of the preceding cuts, also brought 
up sharp. Thus far, we have the one part 
are cut of the whole thing complete; and as the 
just deep enough the corners up | frame turns up on the cenfére, a different de- 
iption of frame is presented when turne 


over. I will give a brief outline of its 


width, and the index moved one hole, 
then the first cut of the second row may 
taken. By the alteration in the index, it 


o site the centre of the first, and wh 

this is finished the index must be returned to | th gain -ih | manufacture. This side, when turned over, 

the same sition as when used for the first i i in. | shows & small, bhevélled- edge mirror, and 

series, and the slide-rest in moved for- i makes a very pretty ornament. The inside— 
that is, nearest the glass—is turned to fit 


ward "as in the second cut. By a repetition of |a i 

this a very effective gece is obtained, | edges are cut, 80 i the bevel on the glass, and then cut out 
and 15 termed the oneycomb pattern. | are exactly in the centre of those on the | with a drill set so as to bring the points up 
In cutting the edge, which is rather a deep | base. In cutting this part, the fluting stops sharp. There are 48 cuts in all. At the 
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less than that expended in obtaining it ; but 
there may be circumstances and conditions 
which will render the energy existing in 
water-gas of far more value than that ex- 
pended in producing it —in fact, as we said 
at the place cited. It is not improbable 
that unless some unforeseen improvement 
can be made in the eteam-engine, or at least 
in our method of supplying it with heat, the 
gus-engine and other appliances will ulti- 
mately drive it out of the field.” One great 
advantage of water-g28 is that it is a prac- 


bottom of each cut a smaller drill is used, 
and is so udjusted that about two-thirds of 
the hole is left. 

To proceed with the moulding will be the 
next part. This is cut with a large mould- 
ing drill. It will be seen that one curve is 
convex, while the other is concave, the point 
of the drill cutting the small hole seen at 
the bottom of the moulding at the same 
time. There are 96 cuts in this part; and 
each one must be very carefully cut, as a 
catch of any kind will be likely to break 
out at the edge: and if this occurs, the 
whole thing will have to be gone over 
again, In finishing a pattern of this cha- 
racter, it is also necessary that the finish- 
ing cut should bring the ivory UP quite 
bright and smooth, us it cannot be polished 
in any way after it is cut. The outside is 
cut in two cuts with a large round-nose 
drill, also 96 cuts, and the second series are 
cut in the centre or those previously done. 
There is little more to be said in reference 
to this particular piece of work. The centre 
screws are cut with the vertical cutter, 8 
cuts, and the ends then turned up to point. 

With regard to finishing off a piece of 
work of such a nature, I find a soft polish- 
ing-pad very usczul. This is made from 4 
few pieces of soft felt placed on a chuck, 
charged with whiting, and revolved at a 
high speed ; and very little pressure must 
be used, or the beauty of the work, in the 
shape of its siurp edges, will be entirely 
spoiled. 


but in practice it is found 
nitrogen is present, owing to the 


practical an 


vapours; but the quality naturally varies 
with the kind of raw fuel used, 
slack of bituminous coal being ne- 
cessarily inferior to the anthracitic 
coals. The Dowson gas- generator was, We 
believe, first publicly shown in action at 
the York Meeting of the British Associa- 
tion; but it had undergone 3 considerable 
amount of practical testing by Messrs 
Crossley, who saw in the device a cheap and 
convenient method of supplying their famous 
Otto gas-engines with motive pees The ex- 
periments have been continued, and improve- 
ments made in the apparatus, until it 

been brought as near perfection as is, per- 
haps, possible. At any rate, the necessity 
of new premises having arisen in consequence 
of the development of Messrs. Crossley's 
business, they determined to discard steam- 
engines in favour of their own specialty, 
and to drive all the gas-engines required by 
means of Dowson’s water-gus. A portion 
of the plant has been at work some time 
now, and the results are highly satisfactory, 
the fuel-consumption averaging less than a 
pound and a half of coal per indicated horse- 
power. The plant consists of a coil over 
a furnace for the production of superheated 
steam, which 1s led away to the retorts, and 


power or hour. An identical result was 


Sed 


LTHOUGH so many failures have fol- 
lowed attempts to make water-gas, a8 

it is called, inventors have persevered, and 
there are at now least two schemes which give 
every promise of being permanently and 
economically successful. At present, the 
ien of utilising water-gas for illuminating 
purposes is in abeyance, and it is doubtful 
whether it could compete with the excellent 
au, all things considered, cheap gas now 
supplied to London and other large towns: 
but for heating purposes, and ubove all 
perhaps, for working gas-engines, there is a 
wide field for the eiuployment ot the gases 
ol, tained by the decomposition of steam 
passed over or through incandescent carbon. 
Tie advantage of the process is found 
primarily in the fact that any kind of 
carbonaceous fuel is available; the disad- 
vantages are sten in the rupid wear and tear 
o1 the apparatus when not properly adapted 
t) the purpose. Steam 1 8 5 through in- 
candescent fuel is dccomposed into its com- 
ponents, hydrogen and oxygen, the carbon 
ot the fuel seizing on the latter and leaving 
the hydrogen free. The object of the in- 
ventor is to work the process in such a 
manner as to obtain as much as possible of 
the Combination of carbon and oxygen in 
the form of carbonic oxide, for in practice 
it is impossible to prevent the formation of 
some carbonic acid. The water-gus obtained 
on the principle thus briefly explained is 
frequently enriched by the addition of 
hydrocarbons, und readers of these columns 
will remember that the origin of the now 
weil-known albo-carbon gas-light Was a 
device for enriching water-gas with naphtha- 
line. On p. 476, Vol. XXXV., there is an 
acount of the performance of the Holland 
hydrogen engine, in the sha of a 
locomotive on the Erie railroad, which 
is said to have worked well and to 
have been economical. As a matter 
oi fact, there are few of the last twenty 
volumes which do not contain something 
about water-gag under that title, or one 
toat is practically synonymous ; and in 
Vol. XXXIV., p. 49, we gave an account of 
the Strong and of the Dowson methods of 
producing water-gas. We may repeat that 
tho energy available in water-gas will, 
under the most favourable circumstances, be 


atmospheric air to the retort, 


making its exit from them, passes throug! 


scrubbers to the reservoir in which it 1 
stored for delivery to the engines. The first- 


fuel, the steam produced passing to the re- 
tortsin a superheated condition. The retorts, 
or producers, are cylindrical iron Lesens 
lined with a thick coat of ganister a highly 
refractory silicious fire-clay—and fitted with 
hoppers at the top an grate-bars near the 
bottom. The steam from the coil passes to 
the retort, which it enters by a jet, 80 
arranged that a regulated quantity of air 18 
drawn in with it; and the fuel being in a 
state of incandescence, the steam is decom- 
posed, the oxygen being seized by the carbon 
to form eaten dioxide, which passes up 
with the hydrogen through the upper portion 
of the fire. , The carbon dioxide, however, 
as it passes through the fuel becomes 
carbon nonoxide, and consequently adds to 
the richness or heat- giving power of 
the resulting product, which besides 
hydrogen, carbonic oxide, and nitro- 
gen, contains some carbonic acid, & 
little sulphur, and some other impurities, 
according to the nature of the fuel used. 


introduction of the gas-engine. 


—— 


Preparation of the Sample. 


the scrubbers, Which are charged with 
hydrated oxide of iron, and thence practically 
pure it reaches the holder, where it is stored 
for use. The explosive energy of the Dow- 
son gas is not equal to that of coal-gas—in 
fact, it is only about one-fourth; but in prac- 
tice it is usual to allow for the admission of 
five volumesinstead of ore of coal gas,andeven 
then the water-gas is the cheaper. Where 
the gas is required merely as & heating agent, 
the passage through the scrubbers is un- 
necessary; but the expense of the latter be- 
yond first cost is nominal only, and as it 18 
advisable to use as pure a gas as possible in 
engines, they should not be dispensed wi 

especially where other fuel than anthracite 18 
employed. The theoretical composition of 
water-gas is 50 per cent. carbonic 


mortar (sce any catalogue of apparatus). 


combined and 1 the free state as graphite. 
as in grey irons. i 


measure of the amount of carbon present. 


places where rapid determinations of comb 


oxide, and 950 per cent. hydrogen ; 


the percentage of carbonic oxide is reduced 
by the presence of carbonic acid, and a 
little nitrogen and oxygen. In the case of 
the Dowson gas 4 considerable quantity of 


of air to the retorts; but that practice 18 
believed to be advantageous, and the reports 
of the tested trials would seem to place the 
latest water-gas in the forefront as a really 
d economical invention. The 
experiments were made on an engine indi- 
cating from 27 to 30 horse-power, used for 
driving the foundry blower at the new 
works, and gave as the result 1:4lb. of fuel 
er indicated horse-power. To make 1,000 
cubic feet of gas as measured at the holder, 
13°2lb. of fuel were consumed, and the engine 
used 109 cubic feet per indicated horse- 


by Mr. D. K. Clark when testing 
a small engine of 3} horse-power, and we 
need scarcely say that there is no steam- 


sized anthracite, costing 38. 3d. a ton at the 
pit in South Wales. There is no risk of ex- 
plosion as with a steam-boiler, and no more 
attendance is required, while the gas can be 
led to any part of a large works without 
condensation. Further, if necessary, the 
gas can be carburetted and employed for 


be found more economical to use the gas in 
the engine, and drive a dynamo-machine 
for supplying the electric light. The Stron 
water-pas, which is used in the Unite 
States, is made without the admission of 


an analysis shows it to be composed, 
h| when made from American anthracite, of 
hydrogen 53, marsh-gas 4, carbonic oxide 
36, carbonic acid 2, nitrogen 4, and oxygen 
1 (we use round pumbers), and of such a gas 
d| as that we find it stated that between 60 and 
70 cubic feet per hour are consumed per 
horse-power (net) in an Otto gas-engine. 
The Strong gas, it will be understood, is à 
pure water-gas; the Dowson gas 18 practi- 
cally a mixture of water and generator gas, 
the latter being obtained by passing air 
through the incandescent fuel. ich of the 
two will ultimately prove to be most 
ecovomical remains to be seen, but there is 
no longer any doubt that the Dowson system 
is a practical success, and that the absence of 

works is no longer an impediment to the 


ANALYSIS OF IRON AND STEEL.—Il. 


Y an oversight, I neglected to give in my 
last any directions how to prepare the sample 

for analysis. I will now supply the omission. 
lever use filings, as they are liable to be con- 
taminated by the teeth of the file. The proper 
way to do is toremove any scale from the surface 
of the metal with a file, and then bore it with a 
clean drill, without any oil, allowing the drilling 
to fall on u shect of glazed paper. Any white- 
smith would probably procure sufficient drillinsg> 
for a few pence. Spiegeleisen and samples whict 
cannot be drilled must be broken on an anvil, 
and a few splinters reduced to powder in a sfc! 


Carbon exists in two forms; either wholly eor- 
bined, as in white trons and most steels, or partly 


en iron containing combined 
carbon is dissolved in nitric acid, a brown- yellow 
solution is produced, the depth of colour being & 


this fact, Eggertz’s colouration process is foun ded 
which has been, and still is, very largely used ir 


carbon in steel are required. But it has been re- 
cently shown that the results given by thu 
method are liable to very considerable variation, 


„ O 
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according to the nature of the stecl operated | ensure both the above conditions. A badly- toothed ones, weld a shaft, turn it in the lathe, 
upon; 80 that in those cases where accurate re- arranged filter will render the filtration very forge the levers, fit up the pedestals and bear- 
sults are required, and especially if the origin of tedious and slow, and even the use of a filter- | ings, and, in fact, do all the work that is now 
the steel be unknown, one of the combustion? | pump will very likely not hasten it much, as the divided among half a dozen acparate and dis- 

processes must be resorted to. I Shall, therefore, asbestos will only become more consolidated by the tinct trades. N ecessarily this meant the sacrifice 

not describe the colour test. By combustion, the | pressure. With a good filter no artificial suction | of some special skill, the absence of n certain 

whole of the carbon is determined ; and in those is required, and the whole operation ghould only | mechanical facility which results from the divi- 

cases where graphite exists it must be determined | require a few hours at the outside. The asbestos | sion of labour. But, taken as a body, they 

separately and deducted from the total carbon; the must be first heated with HCl, washed, and | were better craftsmen, because more complete 
difference will then represent combined carbon. thoroughly ignited. The long coarse fibres should | than the mechanics who now do one 
There are several methods in use. I shall de- then be separated from the finer portions, and | thing, and one thing only. They were men of & 
scribe one that requires the least expensive the two kept in separate bottles for use. A few strong representative character, skilful in the use 
apparatus, 18 very largely employed owing to its | clean pieces of broken glass are first dropped into of a few rough and ready tools, and equal to 
simplicity, and is capable of giving very accurate | the tube, then some of the coarse asbestos fibres contingencies as-they arose. The race, except in 
results. gently pressed down above them, and on the top | some isolated localities, has nearly died out. 
Determination of Total Carbon. I always put a thin layer of the fine fibres to | Now, the pattern-maker constructs the wooden 

A. Separation of th bon f the Iro arrest the more finely-divided carbon. It is not | models and gears the mortise-whecls; the fitter 

, Separation of the carbon rom the Iron. necessary to make a solid plug, as the particles | chips, files, and fastens different parts together: 


Reagents required :-— of carbon adhere very readily to the fibres of the planer, slotter, and shaper save the fitter's 
1, Hydrochloric Acid, the same as for man- | asbestos. ` muscles and his time ; the iron-turner turns his 
ese. The filter having becn made, and tested with shafts and bores his wheels; and the smith makes 


water to make sure that it works freely, clamp the forgings, and if they be somowhat heavy, 
it in a burette stand over a clean beaker. First | he has the steam-hammer by his side. 

acidify the contents of the small beaker, and pass But this division of labour has its advantages, 
them through the filter, then, if the copper has|and very great ones too. Machinery has been 
completely dissolved, remove the other beaker | cheapened immensely, there is more beauty and 
from the hot-plate, let it stand until the carbon | finish about it, and it can be turned out of hand 
has thoroughly settled, and carefully decant the | much quicker than was possille under the old 
hot clear solution through the filter, without | régime. More and more yet, the tendency of the 
stopping, until the carbon begins to como. Let|time is to division—specialisation of labour- 
the filter drain, pour upon it the rest of the] Men doing one class of work alone acquire a 
liquid, and then get all the carbon out of the skill, a facility in that particular branch, which 
beaker into the tube with a mixture of equal | can be acquired and preserved in no other way. 
parts of HCl and water from a small wash- | Science and the wide fields of knowledge yield 
bottle. Any particles which adhere to the beaker | no exception to this rule. Men in any and every 
may be detached by means of a short piece of | walk of life can only acquire great distinction by 
rubber tubing on the end of a glass-rod. Let the | moving in one groove. The boundless universe 
filter agun drain complctely, and then put a is fair and inviting ; but each must be content to 
little more asbestos on the top of the carbon (to | plough his own little furrow, glad if he accom 
facilitate its removal later on), continue to wash | plish worthy work before the night comes on. 
with the mixed acid and water until the liquid Enough of preface—now to our art and trade 
runs through colourless, and then with boiling | of pattern-making. Tools and timber, two 
hot distilled water until the washings give no | essentials, may be disposed of briefly. Speaking 
trace of milkiness with solution of AgNOs. In | generally, carpenters’ tools are suitable for 
order to make sure thut the opaque filtrate con- | pattern work, but mortise-chisels are not wanted, 
tains no particles of carbon which have passed | neither is the plough and irons, nor the various 
through the filter, the upper ak should be | bead and moulding-planes. And instead of a 
poured back into the origina beaker, and the | number of firmer chisels and gouges, long chisels 
remainder mixed with HCl and diluted with|and gouges, called paring-tools, are requisite. 
water until transparent. If now any particles Special mention must be made of one tovl—a tool 
of carbon are visible, the whole of the liquid | which is used only by pattern mukers— the con- 
must be filtered again, best through a fresh filter, | traction- rule.“ As its name implies, it is a rule 
and the contents of the two treated together later | which is made longer than tke standard mensure 
on. The next step is to burn the carbon to CO,, by the amount which the metal iron contrects 
but before going on to that I will explain some in cooling from the molten state to the 
of the reactions which have already taken place. | ordinary atmospheric temperature. It would 
_ When iron or steel containing combined carbon | be obviously inconvenicnt to use a standard 
is treated with an acid such as HCl, gaseous | rule in pattern-making, because the workman 
carbon or copper ; cover the small beaker and set | hydrocarbons are formed, which pass away with | would be perpetually making approximate allow- 
it aside for the present. Carefully disintegrate | the hydrogen evolved. So that a solution has | ances for contraction in fractional parts of a foot. 
the mass of copper with the glass rod, treat it | to be employed which contains no free acid, and| So the contraction-rule economiscs his time and 
with about 60cc. more of cupric chloride solution, 
and let the whole stand for half to one hour to | carbon in a solid form. Cupric chloride has been 
objected to by some, on the ground that it gene- | than a common oft.rule; strictly speaking. a yin. 
rally contains free acid; but by preparing the This represents nearly the maximum 


. 


or iron, and is fairly cor~ 


bllows:—Dissolve IIb. of clean cupric chloride 
crystals in some het water (itis very soluble), 
and make up the solution, when cold, to 314 
duid ounces. Filter through a double Rhenish 
tilter-paper into a clean stoppered bottle. Add 
to the clear solution in the bottle sufficient clear 
caustic soda solution to cause & small permanent 
precipitate of basic cupric chloride (2Cu0, CuCh, 
{H,O), and shake the whole at intervals danne 
about an hour, to neutralise any free aci 
present (though the solution will still turn blue 
litmus-paper red). Then cover the neck of the 
bottle with a small inverted beaker, to keep away 


of clean, white, glazed paper, and carefully pick 
out and reject any particles of dirt or rusty 
metal. Then weigh from 2 to 24 grammes of 
cast iron, or 5 grammes of steel, and transfer to 
a perfectly clean, tall beaker, of about 7oz. 
capacity. Add 50cc. of cupric chloride solution; 
cover the beaker; and place it in cold water to 
prevent the heating, which would otherwise 
occur. At the end of half an hour feel with a 
clean glass rod if the copper at the bottom of the 
beaker is soft and spongy; if so, and if the 
Solution does not get warm when removed from 
the cold water, the decomposition is probably 
complete. | 
The iron is now in solution, a3 ferrous chloride, 
and the carbon, together with an amount o 
metallic copper equivalent to that of the iron 
dissolved, ia left at the bottom of the beaker. 
The next step is to dissolve the copper. Pour off 
the greater part of the ferrous chloride solution 
into a small clean beaker, without removing the 


the 18 9785 cool during solution of the iron, no ne work. But an experienced 
loss of carbon will occur. The reaction between knows that he must not trust too 
the iron and the cupric chloride is as follows :— i „ but that special allowances 


Fe + CuCl, = FeCl, + Cu. cial classes of work, and for 


When the precipitated copper is treated with 


928 ee ia ie aa chloride is formed | tracts an eighth in lóin., brass and steel contract 


ie ‘ an eighth in 10in., steel frequently rather morc, 
= Cuch 3 Cu. Cle. and lead an eighth in in. A eee cast ir g will 
Cuprous chloride is insoluble in water, but dis- | contract less than a light one, while a small 
solves in HCI, tho salt being again precipitated casting will often come outas large, or even hire er 
on diluting with more than a limited quantity of | than the pattern. Hard iron will contract much 
water. Therefore we take care to have plenty more than goft iron, and the presence cf large 
of HCl present to dissolve the CusCle, and we use | dried cores in the mould will diminish the amount 
a strongly acid wash- water until all copper salts | of contraction. A plate with large superfices will 
are removed. Then the filter is freed from | almost invariably come out thicker than tho 
every trace of HCl by washing with puro water. | pattcrn, owing to the fluid pressure exercised by 
f L. A |the Acad of the runner, and also the top-part box 
(To be continued.) not being entirely rigid. Experience alone can 
guide in these matters; and some element of un- 
certainty oa always be uoo for different 
mixtures of metal will show different contractions, 
PATTERN-MAKING.—I. as also will rapid or steady lowering of the tempe- 
N the specialisation of trades once considered | rature in the cooling of castings. But in gencral, 
merely sections of the same handicraft, | for castings of moderate size, the contraction rule 
e | which has been going on during the present cen- | 18 ractically correct. 
the figure, the orifice at. the narrow end Dee , pattern-making hasbecome a distinct occu- otimber used for ordinary patterns is yellow 
not less than zin. diam. The tube is to be stopped | pation. Fifty years since, the old race of mill» | pine. It is light, soft, easy to work, com- 
at A with a loose plug of asbestos, 80 arranged a8 wrights were ‘all-round’? men in the engineer- paratively free from liability to warp and twist, 
to retain the carbon, but allow the solution to | ing firms. They could fit up a mill throughout, | and it is cheap. Red dul and pitch-pine are un- 
flow through it freely when the liquid is poured design its arrangements, both general and in suitable; for in the foundry sand they abeorb 
into the tube. The making of this filter in an detail, make the patterns of the cast-iron work, | moisture, and become ridged and rough, causing 
important point, and great care 18 uired to! gear the mortise-wheels, chip and file the iron | the mould to tear up when the pattern is with- 


f 


dissolve any iron which may have previously 
escaped. hen add 100cc. of HCl, mix the solu- 
tion, remove the rod, and carefully heat the 
liquid just short of boiling until the whole of the 


copper 18 dissolved. 
Whil j i 


— n 


— m m 
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drawn. They are, besides, not so pleasant to | sufficient sharpness for all practical purposes. With 
work up as the yellow pine. For small patterns | the ordinary lantern, the condensers, being four SCIENTIFIC SOCIETIES. 
mahogany is an excellent wood, hurd, strong, inches in diameter. are large enough to cover tho =< ee 


: ; i f he three and a- quarter inches 
and not liable to warp. Its price precludes its] effective part of the t : inches ROYAL ASTRONOMICAL SOCIETY. 
use except for small patterns, or patterns which | S74are picture, while with a very little modification 


avo te be liked is . Ro Oth I am satisfied that enlarged Ane quite equal HE March meeting was held at the n 
. many tiles: Over: eT to full-sized direct negatives might be produced. rooms, Burlington House, on Friday, the 
woods are occasionally used; but these are the] It is often complained of enlargements that they inst: E. J. Stone, Esq., President, in the chair. 
best, and are the ones in commonest demand. . lack crispness, and undoubtedly this is frequently the| Mr. Downing read a paper On the Relative 
Of glue, varnish, the allowances for fitting | fact. But is it due to inherent defects in the pro- Motion of the Components of 6 p. Eridani.” He 
and machining, the taper on patterns for delivery | cess or defective manipulation? To commence: | said, hitherto there had been some doubt whether 
in the sand, the use of cores and drawbacks, | how many negatives are themselves sufficiently crisp | the small companion was not moving in a straight 
special tools, patterns for loam moulding, and | to bear examination with the ordinary focussing | line relatively to the larger star; but froma com- 
so forth, we shall speak as occasion arises. It] eyepiece ? I they will not bear this amount of parison of the observations, he thought that there 
tale’ a ; 1 8 amplification it is, of course, impossible to produce | was now sufficient evidence that the two stars 
would be clearly impossible in these papers to : : . 
indicate erer kid of job. and every possible sharp enlargements from them. On the other hand, | fermed a binary system, and that the small comes 
contingency 1 at might A 7 70 „ What oe 55 urposo sharp photographs have been produced of minute Mi mene in an elongated elliptic orbit about the 
to do is, to take individual patterns of represen- 25 inde ef diam n Dr. Doberk said that he thought there was con- 
tative types, and while describing these in detail, myself shown that a magnification of upwards of | siderable uncertainty about some of the observa- 
to discuss, as occasion offers, the general princi- | 100 diameters, with a degree of sharpness still re- | tious, and that we could not yet absolutely decide 
ples to be borne in mind in the construction of | quiring the aid of a magnitier to distinguish details, whether the motion was elliptical or linear. His 
each class of work. By bearing these first prin- | is within the range of the common miscroscope | own investigation, to which Mr. Downing had re- 
ciples in mind, no real difficulty need be expe- se eal ; and, having repeated the experiment with | ferred, could not be considered as in any way 
rienced in dealing with exceptional cases, modified erent objectives and the same success, I have no | settling the question. 


7 bak a 18 hesitation in saying that there is no reason wh Dr. Gould, addressing the meeting at the invita - 
e eee ane LNE Dip; nepa hvesahold uct be satisfactorily enlarged bane tion of the President, gave an account of his work 
(To be continued.) extent. at Cordoba. I have (said Dr. Gould) picked out 


from amongst the various sweeps and zone obser- 
vations, a number of clusters which seemed to 


romise success, and of these some 40 or 50 clusters 

LANTERNS AND SLIDES.“ DECOLOURISING SHELLAC. ve been photographed. They were taken on a 

(Continued from p. 588, Fol. XXX II.) A CLEAR solution of shellac can be obtained by | small scale on glass, and my friend Mr. Rutherford 
-+ * L e = . 


filtering when the percentage of lac is very has kindly given me a beautiful micrometer with 
i advantages of the carbon process are two- | small; and 115 resin can also be bleached by pro- which I hope to be able to carry out their measure- 
fold :—Fuirst, au absolute control over the | cesses which rob it also of some of its properties. ment: but there is no reasona le ground for ex- 
tone of the transparency ; and, secondly, purity of | Shellac is not a pure natural product, but is pre- | pectation that I shall be able to begin the work of 
the high lights. To insure this latter, however, one pared from stick lac by melting, straining, and | measuring immediately. There are, however, in 
precaution is necessary, namely, that the room | washing. Both in stick and shell lac there is a | these clusters, a considerable number of double 
where the tissue is dried must not be warmed by | substance which some chemists call wax and others | stars, and we recognise four which, after repeated 
gas or lamps, unless means are provided for carry- | fat, that will not dissolve in alcohol and ether, but | observation, we suspect have an evident annual 
ing off the products of combustion. If they are | is soluble in benzine, naphtha, &c. Dr. Peetz adds | parallax. Before I left Cordoba, I caused eames: 
present in the air an insoluble skin is formed on the | to three parts of shellac solution one part of petro- | ments to be made of a few of these photograp 
tissue, and the high lights are consequently de- leum ether and shakes well. After standing quietly for the purpose of allowing sufficient room on the 
graded. ; for a few minutes the liquid forms two layers ; the per to permit the names of the stars being written 
I have said that an actinometer is necessary as a | upper light brown one is petroleum ether contain- eside them. I have three or four of these en- 
guide to exposure, and in most carbon printing | i Ta fat or wax, while below is a clear | largements here, and my friend Mr. Wesley has 
works oue is usually employed by the printers, but ycllowish-brown solution of shellac, to which only kindly mounted them on cardboard for me, so that 
not always. ; ; a little naphtha adheres. On removing the upper | they may be easily consulted. One is « Crucis, a 
Woodburyt; is especially suitable for lantern | layer and allowing it to evaporate spontaneous y, a | beautiful cluster which is popularly supposed to 
slides. The relief is simply a carbon ea but the | white residue is obtained, consisting of the fat that | present all the colours of the rainbow. Another 
tissue, instead of being highly charged with colour, | was in the solution. This fat can be saponified with | 1s the nebula in Scorpio. In order to obtain 
is only lightly tinted, the object being to obtain as | caustic alkali, but is not dissolved by carbonated | an impression from the faint stars we have 
great a thickness us possible in the shadows, so as | alkali, and on this property depends the new pro- to make very long exposures; but I think we have 
to facilitate the printing operations afterwards. | cess for refining of shellac, Edgar Andes, of Vienna, | been successful in etting stars down to the 10} or 
Skill is here required—not only in the preparation | has been ex erimenting upon the best methods of | llth magnitude. The great trouble with these 
of the tissuc, but in drying the developed relief. | refining shellac, and communicates his results to | long exposures is to insure the uniform motion of 
The advantages of this process are that, once a] Neuste Erfindung. I have come, he says, to the the equatorial. It is not enough that the mean 
satisfactory relief is obtained, any number of print- | conclusion that for the reparation ef a perfectly | rate of the clock should be correct. The rate must 
ing moulds can be secured from it by pee in the | soluble shellac, that s retain its other qualities] not vary during the time of exposure, or the im- 
hydraulic press, from each of which numbers of unchanged, ten pounds of shellac should be treated T upon the plate will be a line, and not a 
rints can bə obtained of the exact tone and depth | with three pounds of soda (carbonate of soda) dis- | dot. Iwas very unfortunate with the photographs 
csired. It has the further advantage of allowing of | solved in ninety pounds of water. The operation is | at first; but the last time I returned to England I 
a considerable amount of retouching. For instance: | conducted as follows: The water is heated to] took out Mr. Thompson with me, who is an ex- 
if the negative be full of pinholes, these pro- | boiling in a suitable kettle, the soda added next, | cellent photographer. Unfortunately, his health 
duce little raised points on the relief, which can be | and when that is dissolved the shellac is put in gave way; but before he left he instructed Mr. 
entdown. On the other hand, if there be any black | slowly, waiting for the first portion to dissolve before | Stevens, one of my astronomical assistants, and 
spots on the negative, these form raised ones on the] adding more. The liquid has a pink colour and the | with his aid we have completed all the star clusters 
leaden mould, which can also be cut down. These | well-known agreeable odour of shellac. It is turbid | I have referred to, and before we return I hope 
advantages are shared by Mr. Woodbury’s new | from thesmall amount of fat in it. After all the shellac | that we may photograph all the clusters that we 
rocess, stannotype. All spots are touched out is dissolved, the solution is boiled a few minutes | have catalogued. The printing of the Zone 
ully on the negative, and from this a positive is] longer, aud the kettle covered with a tight-fitting Catalogue was the happy cause of my coming to 
made, in which they show as white spots. From] wooden lid, which is luted on with clay, so that no | London on this occasion. The observation of the 
this positive a“ relief? is produced, in which these | air can enter. It is then allowed to cool slowly, and | zones was finished in 1875; but the reduction of 
white spots will be raised ones, and can, therefore, | when the cover is at length removed, a thin cake of | the observations has naturally taken me a t 
be cut down before the tinfoil is applied. This | fat will be found floating on the liquid. This is] deal of time, for my staff is very limited. Frere 
process has the further advantage that the positive | removed and the liquid strained t ugh linen. | are in all about 105,000 observations of 75,000 differ - 
can be either direct (of the same size as the original | The shellac is then precipitated with dil ute sulphuric | ent stars. We have, of course, compared our 
negative) or copied in the camera of any size; | acid added drop by drop. The yellow elne is | places as we have gone along with the known stars 
but it also shares with the Woodbury process the | washed until it is no longer acid. The well-pressed | in the “ Brisbane Catalogue, and with Taylor's 
drawback of only being economical when consider- | cake is put in boiling water, when it becomes and Ellery’s “Observations, as well as with 
able numbers ure required. softened, so that it can be worked by the hands into | the stars in Mr. Stone’s “Cape Catalogue.“ so 
Everything points to the speedy realisation of | rods, strings, or rolls, which are next put in cold | that if there were any gross errors, we should 
po lantern slides from gelatine plates, either] water containing glycerine, so that it will harden have found them out. But, in order to do every - 
y direct contact printing or in the camera, com- | quickly, and then dried. The hot, soft shellac must | thing to avoid error we intend specially to go 
bining not only perfect transparence, but every | be squeezed, wrung, and pressed to remove all the | over the 30,000 stars which have not bee 
adation of tone from the warmest chocolate to | water. This refined shellac has a silver-white | catalogued by other observers, and note whether 
the coldest black. These results have already | brilliant surface, is vellowish-brown within, and | each one passes the middle of the field at the right 
been obtained, and the demand which must arise | must be perfectly dry, so as to dissolve without time, and in the right place in declination. 
for such plates is sufficient to ensure their being & | residue in alcohol. The presence of water in Mr. Common read a paper entitled Note om a 
commercial article beforo long. alcoholic solutions of any resin makes it turbid and | Photograph of the Great Nebula in Orion.“ II. 
The days of collodion for outdoor work are nearly į milky. said: This photograph was taken on the 3:+tn 
poue and for lantern slides they are certainly num- January, 1883, with my 3ft. reflector, and aw 
orod. Their 34 oe might be passed over, or, en of 37 5 [A paper photogra yok, 
perhaps, improved; but their fatal defect is the os i which was an enlargement of seven diameters frrr 
difficulty in obtaining due transparence in the sha- „ „ 55 e the original negative, was handed round the meetin 2 . 
dows. Whether regularity of tone can be more Extra Special Ex fons roadster ele will ee 19 It was about lin. square, and showed a very mar KC. 1 
readily produced by gelatine plates remains yet to ecu W mahis ae 1 118 advance on previous photographs.] Some of the fume r 
be proved. Certainly for the amateur it seems to y y f gaer price, details are lost in the enlargement, but it is eviden +t 
while they have others at lessening sums down ; 
present the greatest number of advantages of any] the Working Man's Friend.“ which is rivhtly | that photography will give us the means of 
process, and I therefore see no reason wh . i NE The i 


—for 8 : registering the details as well as the rela ti. 
amatcur work at any rate—a larger E 85 than PO 7 8 brightness of different parts of the nebulæ, better 
three and a-quarter inches square should bo needed. BS ee a ? thau the most careful hand-drawings. In olex ts 
Either from the negative au enlarged print direct | THE first great Russian ironclad on the Black | determine with certainty whether any changes a re 
may be made, or from the positivo (or lantern | Sea, now building at Nicolaieff, will have i8in.| going on, it will be necessary to compare ph ct i> ~ 
slide) an enlarged negative might be produced of | armour, six l2in. and seven rifled Gin. guns. It is | graphs taken at very long intervals of time, an 1 Eos: 

of tho type of the Peter the Great, but larger, its | this purpose it will be well to take as many ph © to- 
* Extracted from a paper by Mr, Gorug Saru, in the | length being 320ft. by 69ft., and the depth 25ft., | graphs as possible on some uniform basis for C222 


British Journal of Pho vyraphy, with 9,000 horse-power. parison. The comparison of photugraphs ~w- it} 
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4 LEMENTS and ephemeris of Comet a, 1883, 
from Dr. Oppenheim, appear in Dun Echt 
Circular No. 72. The elements are computed 
from three observations made respectively at 
Cambridge (Mass.), Kiel, and Leipzig: — T Feb. 
18:8623, Berlin mean time; m — K&R 110° 36’ 24”; 
$2 278° 6 57’; i 78 4°17"; log. g. 9°88038. The 
ephemeris gives the following places for Berlin 
(midnight) :— 


R.A. N. Dec. 
h. m. a. 3 
March 16. 2 6 44 28 499. ° 
18. 221 0 27 546 
20. 2 31 21 25 56˙4. 
22. 2 46 52 25 56˙3 


The comet is receding from the earth and the 
sun, und its elements appear to have but little 
similarity tu those of any of its predecessors. 

M. Stephan, director of the Marseilles Observa- 
tory, has issued a cutalogue of 50 nebula observed 
there, of which he believes 45 are new. 


Prof. Henry Smith's mathematical papers will 
be pu'lished in two volumes by the Clarendon 
Presa. Mr. J. W. L. Glaisher will edit the 
work, and Miss Smith will contribute a bio- 
graphical introduction. 


Lecturing last week at Leeds, the Rev. W. 
H. Dallinger, F. R. S., spoke on the bearing 
of miercscupical rescarch on the origin of 
disease, and in the course of his remarks said 
the question might be usked, How was it, when 
they were everywhere in contact with putre- 
factive germs, that they were not all diseased, 
ind always diseased. The question was a 
pertinent one, and the answer, which had only 
been reached by modern inquiry, was a ver 
definite one: that there was a total difference 
between whet he might call the form of an 
orginism and the function of an organism. He 
showed a group of. putrefactive organisms, and 
sud that if they took two of these organisms and 
looked at them, what would strike them was thut 
the two forms were actually alike, but the one 
might be inserted into the blood of a human 
patient and be perfectly harmless ; whereas the 
other, if inserted into the blood of a human 
patient, would cause death ; so that the function 
was wusolutely unuke. 


Surszcon-Major J. J. L. Ratton, writing to the 
Lune from Chittour, says that quinino can be 
taken in very strong café noir cold, without any 
inconvenicnee. It increases the bitter taste of 
the coffee without overpowering it. He always 
adds sugar, and finds the mixture a capital 
stimulant. 

An exhibition is to be held in June at 
Humphreys’ Hall, Knightsbridge, under the 
direction of the National Health Society, at 
which urtichs of hygienic dress, sanitary appli- 
ances, an! household decoration will form the 
chief attractions. 


A trial of an electrically-propelled tramcar 
wag made on the Acton linc on Saturday last. 
The car, with the accumulators and machinery, 
weighed 4} tons; the battery, consisting of 50 
cells, cach weighing S0lb. As the cur is licensed 
to holi 46 passengers, the weight on cach wheel 
will net be much less than 1% tons when the full 
complement is carried. The trial was made in 
the presence of General Hutchinson, of the Board 
of Trade, and although there was a partial break- 

down, owing to the stretching of the driving- 
band, the experiments were fairly successful, und 
the car will shortly be put on regular work, the 
Chairman of the T ramway Company saying that 
if it proved a success he would urge the introduc- 
tion of the system on all the lines with which he 
is connected. Success, in this case, means 
economy, for it is stuted that the daily cost of 
horsing a car is 268., while the electric system is 
6s. 3d., not including first cost or weur and 
tear. 


According to a Vienna newspaper, Swan's 
lamps have been introduced in the wards and 
operatinz-room of the General Infirmary in that 
city. There is u portable as well as a fixed lamp 
in each ward. The accumulator system obviates 
the necessity of tha dynamo working at night ; 
but, according to our Austrian contemporary, it is 
too expensive for general adoption. 

Mr. Edigon’s electric railway is shortly to have 
a locomotive of 43 h. p. with which he expects to 
be abies to haul 18 coul-cars. His present freight 
traia carries 0 tonsand runs at eight milesan hour, 


but the passenger train travels at the rate of 
twenty-nine miles with one car capable of hold- 
ing 40 passengers. The weight of the locomotive 
is three tons. The track (two anda half miles), 
has been laid some months, and the insulation is 
still satisfactory. 

One of the London correspondents says that 
Dr. Siomens has all the plans prepared for the 
working and construction of an electrical railway 
between Dover and London. 


Quoting inthe American Naturalist a note from 
our pages about a myriopod which has the pro- 
perty of producing prussic acid, Prof. E. D. Cope 
adds a note in which he states that Fontaria 
virginica, a common myriopod in Pennsylvania, 
has long been known to vmit a powerful smell of 
prussic acid. 


Baron Nordenskjold will conduct an expedition 


to Groenland this year, starting probably early in 
May. The west coast is to be the first point, as 


he wishes to study the appearance and extent of 


the inland ice, and to examine some large blocks 


of ironstone, supposed to be of meteoric origin. 
The east coast will be subsequently visited. 


A Danish Gevernment expedition will also 


exploro the east coast of Greenland next summer. 


The Report to the Governors of the City and 
Guilds of London Institute, presented on the 
14th inst., contains an appeal for more funds. 
The Council have every reason to be satisfied with 


the advance made in each division of their work, 
and they belicve that the seheme of technical 
instruction is supplying a long-recognised want 
in the educational machinery of the country. 
They therefore appeal to the City and Live 
Companies of London, to help forward the work 
by increased contributions and donations. 


An exhibition is to be held at Calcutta in 1883 


and 1884, for which Mr. James Murray, of that 
city, has been appointed one of the agents by the 
Government of India. 
sorts of manufactures from every part of the 
world. Mr. Murray believes that in his own 
business there will be a great number of exhibits, 
and hopes to seo English goods well represented. 
Should any of our readers desire any information 
on the subject, he offers to send full particulars ; 
his address will be found in our advertisement 
pagos. 


It will be open to all 


In all works trecting of the early history of 


the steam-crgine, the wolipyle of Hero is given 
as the earliest known’ miunitfestation of the force 


which is now so widely applied. Probably few 


are aware that the Pneumatika of the Greek 
engineer also contains the germ of the tubular 


boiler and of Papin’s stopcock, replaced in 
modern steam-engines by Watts’ slide-valve. 


This is shown in La Nature (March 3rd), which 
also gives an uccount, with figures, of another 


interesting apparatus described by Hero, and 
proving that the ancients employed steam (mixed, 
indeed, with hot air) to make liquids rise. This 


apparatus was applied at Suis, in Egypt, in a 


temple dedicated to Minerva. Upon an altar 
were two statues, representing Dionysus and 


Artemis (Bacchus and Diana), which, when a fire 


was lit, pourcd out of vessels, the one wine, the 


other milk, while serpent figures attached to the 


sides of the brazier hissed. 


Popular language is often found to contain 
curious indications of practices that have long 
disappeared. Thus, in a gaume played by boys 
in France, the players are occasionally heard to 
cry Pouce !’? which means that a sort of truce 
is desired. M. Bellet puzzled over the meaning 
of this for some time, supposing the word should 
be written ‘“ Pousse ” (i. e., push). At length he 
perceived that when a boy shouted the word he 
held up his thumb (pouce), after the manner of 
the old Romans at gladiator fights, unconsciously 
recalling, in all probability, the pollice rerso. 


In a memoir recentiy presented to the Belgian 
Academy, M. De Heen has sought to express 
the relation between the volume and the tem- 
perature of a body by a formula, in which the 
intermolecular distance is indicated. Having 
compared te dilatation of a great number of 
liquids at different temperatures, he finds the 
facts to agree best with the hypothesis that the 
molecules are attracted in the inverse ratio of the 
seventh power of the distance. His formula is 
verified for comparatively small variations of 
temperature; but on advancing to the critical 
temperature, it was found that various liquids 
examined dilate much more than according to 
the formula, M. De Heen concludes that under 


the action of heat, and near the critical point, 
these liquids undergo a depolymerization '’— 
that is to say, that the molecular groups of which 
the liquids are composed at a certain temperature 
become more simple at a higher temperature. He 
found some liquids which seemed to undergo this 
physical dissociation at temperatures still distant 
from the critical point. The author regards his 
new results as confirming a hypothems of his 
concerning the intimate constitution of water, 
which (constitution) he supposed to vary with 
the temperature. 


A so-called electric flannel” has been in- 
vented in France by Dr. Claudat, who affirms 
that it is efficacious against rheumatism. This 
flannel contains, per kilogramme of wool, 116 
grammes of oxides of tin, copper, zinc, and iron. 
A series of threads of the tissue saturated with 
these metallic products are woven alternately 
with the ordinary threads. The flannel so pre- 
pared forms a dry pile. M. Drincourt, professor 
of physics at the Rheims Lyceum, and M. 
Portevin, of the polytechnic school, have proved, 
independently, by very precise experiments, that 
Dr. Claudat's flannel liberates electricity, either 
by simple contact, or (better) in contact with the 
products of transpiration when the tissue is 
applied to the body. 


An interesting lecture, by M. A. Milne- 
Edwards, on the deep-sea rsearches carried on 
during the recent cruises of Le Travailleur, ap- 
pears in the Annales de Chimie et de Physique. 
Among other things, the author suys, that they 
often came across the substance, at one time 
thought so important, called Bathybius, and 
verified the conclusion already come to, that it 
must te taken down from its high pedestal. 
Bathybius is merely a mass of slimy matter, 
which the sponges, and many zoophytes, yield 
when their tissues are crushed by too rough con- 
tact with the dredging apparatus. While animals 
are very numerous in the decpest regions, plants 
are wholly absent; these green, red, and violet 
algæ, so common near coasts, would be unable to 
live in the darkness, and they disappear below 
about 250 metres (say 830ft.) Whence do these 
deep-sea animals obtain their food? Plants alone 
can work up, from the guses of the air and non- 
living substances, the organic matters which 
afterwards serve for food of plant-eating animals, 
and, by their means, for that of ficsh-eating 
species. Therefore, the food prepared at the 
surface, under the influence of the sun's rays, 
must gradually fall, like a kind of manna, into 
the submarine wastes where no plant can live.” 


There is, in Germany, a society for the welfare: 
of youth on leaving school, and this, ulong with 
another society, has recently announced a prize 
competition, having for its subject The Choice 
of an Industrial Calling.” The prize is about 
£75. Competing memoirs must be confined te 
the manual occupations, and small industries, and 
should deal with the following questions :—1. 
What are the peculiarities of such industries (in- 
dicating bricfly the kind of work involved in 
various manual occupations)? 2. What bodily 
and mental capabilities are assumed on the purt 
of the apprentice? 3. What wavs are open to an 
all-round qualification for the particular industry, 
and what means thercto are required? 4. What 
material prospects are offered by the industry, 
and, especially, what prospect of future inde- 
pendence? Memoirs (in a generally understoud 
tongue) are to be sent in before lst April, 1881. 
Some further details will be found in the Deutsche 
Industrie Zeitung, 14 February. 


Among other prizes recently offered in Ger 
many, we note one of £150 by Munich Univer- 
sity for the best histary of the German wood - 
carving art from the oldest to the most recent 
times. 


A family paper in Berlin has offered five 
prizes, amounting to £25, for paintings on 
porcelain, majolica, and the like, with a view to 
the cultivation of good taste and opening up a new 
branch of industry for the women of Germany, 
Austria, and Switzerland. 

M. Delaurier describes, in Les Mondes, a new 
system of concentration of solar heat. The 
principle is that if the air bo heated in a closed 
space, the hottest layers rise to the upper parts, 
and in this region the temperature will rise more 
and more if the calorific action be prolonged, and 
suitable precautions be taken against cooling. 
Thus, if the inclosure have the form of a pyramid 
or a cone, an apparatus, both curious and variously 
useful, may be had at little cost. M. Delaurier 
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Society does not furnish the records of his observa- 
tions to that Society, the obvious inference is that 
he knows, Or fears, that they are incapable © 


cometary stoking must either be performed in the 
most perfunctory possible manner, or—I 
almost to write it—the * distingrishe:! astronomer” 
must have been talking arrant nonsense. 

I may su lement letter 21147 (p. 10). by saying 
that I myse observed the Comet on the evening 
of March 2nd with a lin. achromatic and a power 
of 40. Of course, the grasp of light of Mr. Den- 
uing's 10 in. reflector is enormously greater than 
that of the instrument 1 employ d; 


the centre of the apparatus, on 2. wooden base, 
are fixed vertical radiating partitions of copper 
blackened by oxidation, and on the edges 0 
these are cemented the trapezoidal plates of glass, 
which form the first envelope. The apparatus 18 
not hermetically closed below. M. Delaurier 
considers that it would, besides being industrially 
useful, make an excellent pyrrheliometer. 


With regard to the International Exhibition, 
which is to take place this year in Amsterdam, 
attention was lately called in the French Société 
des Ingenieurs Civils to the fact that there is no 


Holland, that which once existed 


ving been abrogated twelve or thirtcen years 
ago; and what is still more serious, there is no |“ Commentary,“ which your correspondent quotes: 
put, curiously enou h, the major part of what he 


ty, law, or other regulation by which the 
rights of foreign inventors, Who show their professedly extracts from it appears nearly verbatim 


ctures at exhibitions in the country, are | n. 551 of Vol. I. of Charles Knight's t: Pictona 
protected from the attempts of those who care to 
invade them. The question was raised whether 
it was advisable to warn all French manufac- 


Talking of ig research, I am delighted to see 
rish Academy has most worthily 
bestowed its gold medal upon Mr. J. Birmingham. 
of Tuam. He would have well earned it had he 
uced anything but his classical work on 
the Red Stars which appeare in the year 1877 
and which is at this moment our chief authority on 
the subject of which it treats. 
I trust that mplighter ”” will not regard me 
as either hypercrital or discourteous if I say that 


g which looked Uke a 
hazy Sth magnitude star. By attending a little, 
though, I could detect the tall: which seemed to 
o a point, and so convert the whole 
body into a somewhat kite-shaped fi 


ure. 
I am sorry that I cannot give f C. the rule 
21); but the fact is, 


i ow, that such a 


rule is an impossibility. The rising aud getting of 
the Moon depend not upon her age, but upon her 
declination, and vary withit; while the time of her 
Southing at any iyen epoch during a lunation must 
obviously depend, inter alia, upon the Equation of 
time: in other words, upon the instant at which the 


illustrations from the present year. 
have January l j 

noon on that day, at Greenwich, was 773 days. e 
rose at llh. 8m. a.M., southed at Ch. 20-51. P. m., 
and set some 48 minutes after midnight. ell. 
on the day on which this wil appear, 
March 16th, at noon, her age is again 73 days, 
but she rose at 10h. 55m. a. m., souths at Oh. 714m. 
p. m., and does not set until 2h. 3m. to-morrow 
morning. Lastly, we shall find that her age at 
noon will once more be 7˙3 days on October th. 


Puonkoo, Fohy, Shin-noong, an 
three emperors"). and their succe 
sovereigns,” of whom Yaou and Shun were the 
ast, are about as historical 48 Balder or 


or products to Amsterdam, or whether an attempt 
should be made to obtain from the Dutch Govern- 
ment some recognition of the rights of exhibitors. 


E 
LETTERS TO THE EDITOR. 


e do not hold ourselves responsible for the opinions of 
our correspondents. The Editor respect fully requests thatall 
communications should be drawn up as UT's y as possible.) 

‘AU communications should be address to the EDITOR of 
the Exatian MECHANIC, 31, Tavistock-street, Covent-garden, 


W. 


own country (which exegetical professors identify 
with the Noachian Deluge) to the reign of Shun ? 

This would rather antedatethe stationary Sun pheno- | Now, on that day. she will not rise until 5 minut-s 
l | after noon, will south at Hh. 21m. in the afternoon, 
and set ut 9h. 49m. at night. These three examples 


farther on, that in the time of * Yu the Great,“ 
Shun’s successor, the skies rained gold for thred 
days, which, 88 Dr. Morrison not unnaturally 


0. 
An Cheques and Post-offce Orders to be made payable t | remarks, «Jessens the credit of the history of this 


„ PasawoRE EDWARDS. 

% In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 


A Fellow of the Royal Astronomical Society. 


ae 


„ ORIONIS. 


21181.) —May I call the attention of your variable- 
star observers to the 11 mag. comes p. c Cmionis 
(= 762). Early in the winter it was quite an eaey 

j i 31, but for several weeks prior to 
4th March I could not pick it up with any power. 


10 actually occurred (with, perhaps, . soupçon of 
I would have everyone write what he knows, and as | poeti license), the sup sition that European 
much pat b ene pe mere and that not in this | translators have turned hours into days in 
only, but in al ot Sar h jects: For such & Ience may | their rendering of the Chinese record of a quasi- 


have some rticular kn d experi ; 
nature of Th a 8 such ar fountain, that ae miraculous event, needs but an instant’s considera- 
knows no more what every y does, tion to show its absurdity. If the Sun did not set NOW it is very plainly seen. cannot find any 
statement as to its variability, and venture to ca 


for 10 days, the peholders of this marvel may have 


had some excuse for assuming that a mundane 


the attention of astronomical aubscribers to it. 
y such C. R 


— — 


GREGORIAN TELESCOPES — CORREC- 
TION. 


91182. From some error, 


from whence great inconveniences derive their original.“ 
— Montaigne’s Essays. 
| — . — 


ORIGINAL ASTRONOMICAL WORK 
A BIG TELESCOPE — PALMAM QUI 


to September 22nd, in Peking, the Sun is always 
more than 12 hours above the horizon; in fact. on 
June 21 he remains for 15h. 2m. 408. above it! Be- 
sides, it is odd, to say the least of it, that the great off the dimensions of a diagram, 
Chinese repertory of Astronomical occurrences, the altogether excessive amount of magnification in my 


Ma Twan Lin, never says one syllable about such | letter om page 592. The 


an abnormally long day. Obviously, then, this 
explanation falls to the ground; end the 240 hours’ 
consecutive sunlight must be relegated to the same 
of historical facts as the three days’ old- 
the Chinese. As tor Herodotus, 


The reference in MY reply to query 40289 to a 
letter in the same number (pafe 597) was also in- 
tended for a letter which did xot S 59 


21180.]|—THE advice I gave in letter 21117 (Vol. 
589), with reference to the TE of letter 21073, 

ith to letter 21120. Few hter ” (or Mr. Sutcliffe) misquotes him 
r out of them) have entirely. What your correspondent is evident! 
aim x cathedri on the value 0 i i II., c. 142, from the words 
original observation ihan Mr. Denning, to whose A Gayarovg.” But if he 
own indefa igable work in the field of meteoric 


[A letter appeared on P. 592.— EP.] 
ep — 


0 51515 I nghtly understand . A. oie Or 
(20806. P- 317), he seems to think that the focus of 
ject cannot be calculated. I beg to call his 


a near o 
nttention to the following rule from „ Ganot’s 
Physics.“ 1 have tested it several times under 


different conditions, and it seems to bold good in 


li ay is that the Egyptian 
priests told him that during a period of 11340 years 
of his | the Sun had twice risen where he now gets, an 


other contributions to astronomical science As- twice set where he now rises: & totally different | all cases 
guredly he is not one of those whose counsel may thing from showing him d. record of a long day. T : : 
be hrased, as the stule joke has it, by Do as Drowning men proverbially catch at straws; an Let be a concave mirror; F its focus for 
I say, and not as I do,” for few English amateurs rather than admit that they are dealing with myth parallel rays (half the radius), C the centre of cut- 
are more industrious—and industrious to some or poetry, commentators will offer the most pre- 
urpose too—than he is. In connection with what osterous and far-fetched explanations and appca — 
Mr. Denning says about Mr. Newall’s telescope, ad ignerantiam of their readers. The mischief thus „ 

or was about to done is inca culable, for with the advance of educa- „30 „ 


rumour had it that it was offered, 

ve offered, some years ago, to the Government, tion men are daily becoming more competent to 
when it was hoped that Ministerial ignorance might igi > information themselves, 
be preyed upon to the extent of obtaining the and to appraise the value of what is advanced as 


age, from C NM or C 

remove 0 further 
from C. 1 will recede from C, but in an opposite 
>v Oto approach C, I Will also 
approach C until they both meet at that poiut. 
To determine at what distance from a concave 
mirror the imags will be formed when the distance 
of the object and the radius of mirror are known - 
we will call the distance hetween O aud M. A: 
the radius -eror R; and the distance between 


xR X. Example mir- 


but When that charming little job collapsed, no tempt to support 
iate means of utilising Mr. Newall’s liberal | more questionable still, can only give occasion to 
the enemy to blasvheme. 

Shall 1 be considered as trespassing upon the 
kindness of Penelope (of the Birmingham 
Weekly Post) if I once more appeal to her to ask 
her friend, the distinguished astronomer,” 
explanation of the coincidence of the present ex- 
tremely cold weather with the apparition o 0 
Brooks-Swift Comet? Her distinguished“ friend 

gible (according to pa) for the statement 
that Comets have considerable influence on the 


+ 
* 


1. like Mr. Denmng and myself, 18 & Fell. w 


Land M, X; then, 2K 
ror 14in., radius (Cin. focus), distance | 
56 : 56 


50in.; then, 56 14 + twice 56 — 
tions, the eon of 


(I may Say also 


made im 1874 by Mrs Newall at the instrument in 


ion. It may be, of course, that the proprieto 


of the big telescope has since done work wl excited him, 4s it were, to action, and moved 


u 
be latent heat and fire into unwonted energy.’ 


Judging, however, from the exieting state of things 
(the mean thermometer era! has n 28˙2 at 
the place whence I write, and the snow lies deep), 


of object 
4 = Sin. 


therefore, ander the above candi 


never Come acros any 
mysel- Where a Fellow of the Royal Astronomical an object cin. off be Sin. 


— — — 
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that if A and X are given, we can find R, or if X 


paratively rare excepting in very high-class wa tehes. 

his, then, being my intention, it remains for me 
only to give detailed instructions concerning the 
ordinary coiled flat hairspring. This form of spring 
is very nerally used for levers, verges, Geneves, 
and duplex watches. Occasionally the “ breguet ” 
or overcoil spring is applied to levers and some 
Swiss watches, but it is as one in many thousands. 
I will give a little more detailed description of this 
spring further on. 

My business now is with the ordinary spring. 
As may be supposed, the verge spring is the stoutest 
and coarsest made one of all ; next to that comes 


off as being useless. Now ascertain if the diameter 
of the spring is correct by laying it over the 
potance-hole, and 3 the outer coil in the 
stud-hole and regulator. To be correct, it should 
accommodate itself without any appearance of 
cramping, and the fork of the regulator should de- 
scribe a line direct to the stud-hole. This 
being right, the next step is to fit the 
spring to the collet (Fig. 4), and to this 
end the collet must be removed from the 
boss of the verge with a penknife, either by a little 
leverage on one side when the edge has been forced 
under it, or by drawing the edge along and passing 
the tip, and gradually thickening back, under the 
other side. This will cause the collet to rise, and 
is a simple and safe way to remove it from the 


one of 45in. focus. The amount of magnification 
can be determined very easily by referring to the 
diagram, and is in direct proportion of I M to IO. 
sizes and strengths, and var ing, too, in finish, tem- 
per, and colour. Taking the verge spring as first 
in the order given; Supposing a new one is re- 
quired for a watch from which the original one is 
missing, some reliable lan must be adopted to get 
a spring of the require strength fitted in as short a 
time as possible—that is, if the operator is a paid 
workman ; if an amateur, time is of no great con- 


amount of magnification the image will undergo— 
viz., 6, and 6 x 48 = 288in. or 24ft. equivalent 
focus. 

I was much interested in the letters of “ A. 8. LES 
(as indeed I am in all that is contained in the 
„E. M.“), and think that much can be learned 


Notice which way the collet was placed, as one 
side of it is generally a little more hollow than the 
other, to enable it fo set close to the balance when 
in position. If any doubt concerning this is likely 


figures of “A. S. L.” do not, to my mind, bear 

Im out very well: for instance, Gin. is given as 
the focus of small mirror (page 205, last Vol.) ; 
further on we read“ the small diagram makes the 
radii of both the small mirrors equal lin.“ 
Whereas, if a mirror is Gin. focus, it is I2in. radius. 

© usual formula that A. S. L.“ refers to 
(middle column, p. 205), J pointed out the incon- 
sistency of some time since. 

In answer to the suggestion of “L. L. L.” 
(20898, page 406, last Vol.), I wrote a somewhat 
lengthy reply some three weeks since (but it was 
not inserted), saying that I had engaged in that 
interesting task a year or two ago. These are the 
conclusions I camè to; (1) that use what propor- 
tion you will (with spherical curves) the aberration 
will vot vanish ; (2) t at the attendant circumstances 

L.“ mentions (viz., inconveniently 
high magnification, if we have a considerable dif- 
ference in the ratios, and the large diameter of the 


(page 217, last Vol.), “ Orderic 
ital ” says the distance between the mirrors of a 
Gregorian is ‘the sum of the foci diminished by 
eight times the square of shorter focus divided by 
the longer” ; whereas the distance is always greater 
than the sum of their foci, assuming, as he says in 
the next paragraph, that the image is formed at the 

raid I have not 
read him $ fale or perhaps there is a misprint. 

i y excuse me, and explain? 


A. N. H. 


WRONG FROM THE FIRST! 


21184.]—A FEW lines to say that I now see 
that I have been wrong from the beginning, and 
that a large flat is far best for viewing the moon, 
clusters, and nebula. Also to thank those gentle- 
men who have kindly shown me my error, and to 
apologise to G. Calver for questioning his wisdom 
in giving Mr. Westlake so large a flat. J suppose 
the reason the old makers used them 80 small was 
from the small size and long foci of the mirrors 
then made, as one of 6in. was considered large, and 
the foci were mostly a foot to each inch of aperture. 
I congratulate our readers on having so delightful 


sideration. To do this quickly, then, lay on the 
workboard, a wateh movement of the same kind, 
going to time, then lay the verge of the job watch, 
with balance wheel ownwards, upon the board, 
and from the stock of s rings select one ; take hold 
of the outer coil by the tweezers and hook the 
inner coil under the uppermost pallet, then lift it 
up from the board a short distance, and give it an 
up and down motion. Observe the motion of the 
balance in the going watch, and see if that of the 
other approximates. Should it move slower, take 
hold of an inner coil of the spring, and try again 
until it seems to move at the same rate 
although one is moving horizontally and 
and the other vertically. Should the movement of 
the trial-spring be quicker than that of the going 
watch, a weaker one must be selected. This Is 
the first proceeding, and it must be followed by a 
closer trial. To do this, attach the inner coil of 
the spring to one of the pailets with a little beeswax 
or other tacky substance, and, holding the outer 
extremity of the spring in the tweezers, impart a 
horizontal movement to the balance- wheel, whilst 
the cock-pivot is resting lightly upon a piece of 
glass or other smooth surface. If the balance 
moves at slower rate than that of the going watch. 
shorten the hold upon the spring’s length until the 
two balances seem to move in concord. This being 
done, mark with a fine point, a little scratch upon 
the spring, as at that point the pinning-up will 
come when set in the stud. Beyond this mark 
leave about half a coil, and break the remainder 


to arise, make a dot on one side or the other. Now 
place the collet upon the centre of the loose hair- 
spring, and notice how many of the coils are 
covered by it: all of these will need removal, and 
the collet must lie within it, just free from the 
inner coil. If much has to be broken away, 
a portion of the spare - piece must be put 
into action to compensate for its removal. 
Then bend a small Portion of this coil, as in 
Fig. 1, taking care not to do this too sharply, 
or the piece may break off. Specially-made tweezers 
can be procured for setting this part of the spring. 
This bent piece should be just a shade longer than 
is sufficient to go the engel of the collet-hole, and 
should be made straight, to correspond with its 
Shape. Now place the collet on a suitably- sized 
pivot-broach, and make it secure there bya little 
downward pressure. See Fig. 2. 

A broach is to be preferred to any other appli- 
ance for this operation, because the angles 4 it 
catch in the notch of the collet and prevent slippin 
when the hairspring pin is forced home in the hole. 
All being ready for the pinning, pass the hai i 
over the broach, and with finely-pointed tweezers, 
place the inner end of the sprin in the hole, being 
careful in so doing that both eo let and spring are 
placed the right way about; then pass the pin into 
the hole, neurer to the outside of the collet than the 
spring is, and force it home, observing that the 
spring is kept in position. The pin should not be 
made too taperin —only slightly so, and one side 
should be flattened a little, after burnishing. The 


HAIRSPRINGS OF WATCHES—How TO 
FIT AND ALTER, &. — I. 


[21185.]—As so many queries relating to hair- 
spring fitting are Constantly appearing in these 
pages, I have thought that some remarks upon the 
choice of springs, modes of fitting, PR A 
alteration, anq generalities in connection with them, 
may not be unacceptable to those readers who are 
interested in the matter. I do not for a moment 
presume to be able to say more than a tithe of all 

t can be said of hairspringing, because to do that 
I should have to carry my readers over rather a 
vast field, and use a lot of scientific terms that 
would fall meaningless upon the ears of the ma- 


cylindrical chronometer Springs, as so few of them 
ever come under the notice of the aforesaid oung 
workmen, &c., and also shall dismiss with few 
words the ‘* breguet ” spring, as that, although a 
beautiful adaptation of means to an end, is com- 


Diaitized by Google 
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in should be inserted somew 
ole, previous to placing the £ ring there, and the | In some watches, instead of an open slot being cut much be 
protuding point cut off, an the other slightly in the regulator, & hole is drilled at its extremity, risk of 
nicked with a Imife-edge. Then remove it an through and in which the spring is placed an i 


score it all round, not so muc i : 
off when the spring is Another form 18 where two pins are placed near to 


put so as to facilitate breakin 
get in its place an pinned up ight, This being done, |. 
a slight ben i it where BCO At this | inner by 80 much as is sufficient to ben 


; scored. 
ili of the collet all | and cover the little space between them when that | possible. 


portion has been thinned half away. is forms & 
spring before the eye in & horizontal sition, and perfect and simple curb to the throw of the spring. 
it li ; hen held so, it 8 ould appear and is very suitable for levers and modern verge 
5, i ; ie, 11. Sometimes the two 


than another. The outer coil should now upright pins (or one only) are filed away to very 


it will be attached to the thin edges, and pressed close together, as in Fig. 
ed |10. This also is a simple and safo way to prevent 


when the setting-up on the balance 18 done, 48 with overthrowing. 


verge watches the hairspring is always unpinn 


as a fine line as in Fig. 5, no coil appearing higher regulators. See 


In whatever Way the pins or the curbs are 
from the stud when the balance is removed. The arranged, the fitter has to guard aguinst getting 
stud in English watches is a fixture; but in French them too long, Or a collision will occur between 


verges it can be removed from the plate without | them and the balance arms. 
inni i It should always be observed to have the spring 


to set in the opposite direction. For lator acts and the Pint uf up 
example, in three-quarter plate lever watches, should be a tritle more widely set there. Should a 
where the attachment is made to a small rejecting coil be bent much, it will inevitably cause friction 
to the upper , the in working, so this fault must be zealously guarded ticular 
the balance — say, From right against in fitting. When the spring is pinned up 
to leit: ie. its extreme end points to the left, | in the stud, and the cock screwed down on the 
whilst, wit full-plate levers, Verse; and Geneva balance, the spring should appear perfectly flat 
watches, the outer en ints from left to right. and lie clear of 


The pinning-up in the collets is precisely the same | cock, 80 
operation in either case, the position of the pin when the regulator is moved about. One frequently 


Now we come to the stud- finds in Geneve work, that the huirsprings are 
attachment, and the e of the spring in the fitted at exactly the same elevation as the ceutre 
regulator · curb or pins, whiche 

the spring has been secured ou the terge, 
cylin er, it has to be passed into the stud-hole, and whee 
placed between the pins or curb. To be correct, | Springs 
the regulating-pins, or the curb-slot, should be, as 5 
J have before remarked, in a line with the stud - y 
hole, if a circle is drawn through them. This the height of the collets, or by bending the springs 
insures accurate working of the regulator, when down at the inner coila close to the pinning, an 
moved to or from fast’? and slow.“ If such slightly bending UP the outer ones somewhat in the 
is not the case, accordingly as the regulator is manner of a reguet spring. 


moved, the spring gets 5 “tted from its correct permits the springs to pass 
i ing th the centre wheels. A watch is often 


should be free from the bottom of the slot, or bar, 
carrying the pins, yet should be kept sufficiently 
low to obviate the possibility of overthrowing, if 
the watch receives a jerk or knock in carrying. | such a manner 
The pins should be set as closely together as perfec inned by made inactive ; if the reverse 
freedoin of the 8 ring wil admi i i 
y small firm 
stoel poini inserted iu the notch of the collet will 
adily shift it. Some little care is needed in shift- 


little or no control over its action. I have 


only to call attention for a moment to the close 

fitting of the pins in good English and American ing 4 collet, for if the tool should slip, the spring 
work to show how this seemingly trite matter is may get badly wa d or broken,.or, perchance, 
studied by some workmen. In addition to the the staff, verge, OF cylinder, or à pivot, may receive 
foregoing fault, widely-set pins permit so much injury. The point should be inserted as far as the 
freedom to the spring that, in action, the second | depth of the notch will admit, and should be held 


coil not unfrequently raps against the inner pin, in such a manner that if a slip occurs, it would pass 
and thereby causes the in ti W After shifting a‘collet in this manner, 


at work, che hairspring alternately expands and it should be pressed firmly down to its 


contracts away from its normal 


quently, when expanding, the full swell may bea little in the 

retarded by this impact with the pin. Besides this, collet being held solely by a little springiness 
the second coil would have a great amount of | im ed to it in making requires just a little 
i i if a mark was made upon Pees to set it tight and secure on the balauce. 


this coil and its varying positious noted, when | The best and safest way to do this is to place the 
the balance was if an undersprung lever or 
that the mark would describe a segm verge, or the other way if a cylinder or oversprung 
or. to be plain, it would move from left to right balance, in a hollow flat riveting stake similar to 
alteruntely, and at the same time be expunding Fig. 8. The staff, cr whatever it may be, pass- 


from and contracting to its centre. Consequently, ing loose y ai one of me Ia ; | 1 apr 
0 e best too ow o 


a spring rapping 12 e manner 3 
ollet in its place. A special tool 


would be retarded in two ways: first, by impact | to use in fixing & © 
i i ade for the purpose, somewhat in the form of 


tion with it in its circular motion. This seems & the work-presser ot a sewing-machine, which has 
very small matter to say 80 much about; but 2 slot cut in it of a suitable shape for the passage 


I assure my readers that it is deserving 0 
more attention than it commonly mects with in | the tweezers, and need no better tool. 


practice. In indifferently-finishe watches, such collet and s 
faults abound plentifully. Occasionally, when & the sprin 
swatch is going 80 near to time that a very slight | the wheel. As before stated, the outer coil should 
alteration is needed to correct its error, a little | be slightly o ened from the next one, to allow free 
opening or closing of the pins, where it can be done expansion when inaction. The hairspring pin re- 
to advantage, and without producing any of the quires u slight amount of attention in making, as 


faults enumerated, is very efficacious in altering the | on its shape mu 
ining or losing rate, restricting the freedom of the spring takes when the pin 8 pushed in. 


the spring causing it to gain, and vice versd. shoul 
In many Se watches, and invariably in likely drop o 
Gene ves, à curb is arranged as in Fig. 6, one or two much force. If the pin is filed just a trifle smaller 
pins being placed in the regulator, and the curb, at one end than the other, and then burnished, it 

i i ing | is pretty sure to hold securely, and give no trouble 


a 
After the spring is in its place between them. The] when One side of the pin 
should be slightly flattened, just where it will touch 


being two short straight pins, F ig. 9, is very faulty, | the spring. If this is attended to, the spring will 
i i i t up true and flat; but where à round 


pin is used, the spring will frequently be forced 


what 


inde 


wh, and necessitute adjustment wit 
In bending a spring tha i 
the stud, a very light and practised 


I so often the case where no curb of auy kind is eee up 10 
in like mauner, the first coil from d is needed to correct the error without mischief 


5 A : i 
Being own out of the pins altogether, as fre- i happening to it. A deal of judgment is necessary 


hat loosely into the quently happens where the pins are very short. | in manipulating 
nding this way or that only increases the 


be disregarded in anything like an ana 
vestigation of 
and too varied to ; 
d | all turn upon the easily-established fact that (when 
the small wheel is at all heavily loaded) the greater 
speed at which it has to revolve, and th 
curvature of its circumference, do constantly make 
it act as a sudden drag on the momentum of the 
whole machine when thi 
sufficient obstruction oD the surface of the road. 
Granting some independent rotury momentum 
of the large wheels (which cannot be dis- 
puted), the question is, how far this may 


the motions of the two 
both to co-operate in obeying the direction of the 
rudder ; whereas, with the large wheels running 


a spring out of flat. A little too 


h as to cut it through, works; but such au arrangement 18 & rare one. | way. Common soft 1 
upwards and downwards many times withoutinjury , 


each other, and the outer pin is left oe than the | but itis best at all times to proceed cautiously, an 
down over | make the alteration by 4S few SC as 


l o oe. 
(To be continued.) 


TRICYCLES. 
tified to observe that my lucu- 


. 


brations on the tricycle question have found some 


(see letters 21158, 21159, and 21160) for 


whom they are not too voluminous. I entirely 
acquit my old friend, M. A.,“ of any hyper- 
critical spirit? in his questions; put before reply- 
ing to these, I must confess to a slip of the pen, 


alluding to the “ rotary momentum „of the large 


apart from the direct momentum of the 


whole machine with its rider. The experiments by 


at this — 


e machine to this or that side, 


them finds better ploy for its 
momentum ” than the other. But here the 


cause (l. e. whether one wheel “ skids or the other 
«¢ overpaces’’) is a matter of no practical conse- 
quence 5 and perhaps I should not have touched 


point which 1s interesting only as 2 matter 


connect the large wheels so that each may be able 
both to retard and to accelerate the other as over 


ce’? or “skid” may require. And this is just 


Starley’s balance Fen effects. It connects 
ge wheels and compels 


ndently of each O her, it may easily happen 


that all three wheels are at loggerheads, and that 
the steering-wheel alone is not powerful enough to 


see someone else try a rate of 15 miles an hour down- 
hill in such & front steerer before I attempted it 


mysel, 

ut I cannot agree with “M. A.” that itis always 
the best for all purposes that the machine should 
always act as & ouble-driver. 
that both driving- wheels always have an equal 
amount of opposition to face, and there are innumer- 
able conditions where this is not so. Take, for in- 
stance, a bit of etony or even Very knotty road, 
where the pace must be such as to deprive the 
machine dis d whole of much aid from momentum : 
then it is a very great advantage that the machins 
should vot be a true double-driver, but that that 
wheel which meets with most opposition at any 
given moment or on either side should immediately 
receive the larger share of the rider’s force, and 
that it should be able to have this without in any 
way acting on its fellow-driver. 


This presupposes 


; 7 oe 


This is just what 
Starley’s balance gear will not allow; and it is 
therefore in all cases such as those supposed above 
that the advantage of independent »” over differ- 
ential ’’ geur, declares itself. It is from the obser- 
vation of facts such as these that I have ventured to 
suy that the true value of diferential” gear is 
found at high rather than oe E 


s. 
1 quite agree W1 8.“ that the free 


pedul-crank ought to be a gine Qua non. Its advan- 
h | tages and comforts, if all detailed, might fill a whole 
number, instead of a small portiou of a column in 

io urnal.“ But the ba ward freedom should 
be pertect. Any half-and-half action, such as that 
illustrated by the Delta, spoils all. 


——— 
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„E. L. P.“ is quite right in theory as to increas- 
ing the size of the steering-wheel. But practice 
imposes limits not only in the way of appeurance 
and mechanical adaptation, but also for another 
reason. Three wheels of equal diameter would not 
supply any check to oscillation. There is prac- 
tically a good deal of side-swing in all suspension 
wheels of large diameter, such as those of the 
tricycle, and it is desirable to do something to avoid 
the risk of anything like equal and synchronal 
oscillation. Still, I have always thought that the 
size usually adopted for the small wheel, whether 
in front or rear, might be increased considerably 
with advantage. 

Perhaps I may be allowed here to correct two 
mistakes of importance which I observe in my two 
letters. One is the printer's and the other my own. 
Referring to No. 936, p. 593, on the 12th line of the 
2nd paragraph in the 3rd column, the printer has 
substituted the word reverse for what I cer- 
tainly intended to write as swerve. Referring now 
to No. 937, p. 11, 3rd column, and 24th line from 
the bottom, I have spoken of 45 as covering ‘‘a 
quarter of a turn of the wheel.” instead of a quarter 
of the tread of each foot. And the same error 
occurs again in the 18th and 19th lines from the 
bottom of the page. The 45 and subsequent 
suggestion of ‘‘ 70° or 80°,” would be sufficient to 
correct the lapsus calami, but it may be better to 
take the opportunity now afforded of pointing it 
out. D. H. G. 


Cel abs HAVE read with some interest the 
series of letters which have been appearing of late 
concerning direct-action tricycles, and the ques- 
tion which has occurred to me is, How many of 
this „ make are in constant use by bond 
Jide business riders? I am afraid the number is 
not a great one, for in addition to the ungainly 
appearance which a rider must certainly possess 
mounted so high in the world, over two wheels of 
comparatively small diameter, it appears to me 
that there are numerous other practical objections 
which far outweigh any fancied gain. First, 
comes the fact that all machines so constructed are 
bound to be back-steerers—a form of carriage 
which, despite all arguments to the contrary, can 
never possess the safety and general comfort of a 
front-steerer. Second, comes the fact of the centre 
of gravity being so far above the centre of the 
wheels, that the machine is bound to be exceeding] 
unsafe at descending hills or traversing roug 
ground at any pace, facts which are self-evident. 

or do I see how anyone is to use his power to 
best advantage, as you cannot get orer your work, 
while the objections to the continuous forward- 
thrust] are too well known to need recapitulation 
here. And last, but not least, no machine of this 
make can be fitted with a good double-driving 
arrangement, although I believe the National Co. 
fit some sort of friction-clutch professing to accom- 
plish this end. 

Personally, I am in the habit of daily riding over 
all sorts of country roads for business purposes, and 
being a practical mechanic, and appreciating sim- 
plicity as one of the cardinal virtues of all 
mechanics, I wish I could think better of this 
machine as a practical vehicle; but I do not see how 
its inherent defects can be entirely done uway with. 
My experience of back-steerers hus been far from 
pleasant, and I am riding one at the present time, 
owing to my own Phunix being under repair, which 
does not by ony means incline me to alter my 
opinion. D. H. G.,“ although obliged in his re- 
marks to give the balance-geared front-steerers 
their «eed of praise, has evidently a strong pen- 
chant for the rudder behind. This, coupled with 
his strong advocacy of the free pedal crunk, leads 
me to suspect him to be a rider of the Cheylesmore. 
My opinion of the free pedal crank is that it is 
peculiarly adapted for the use of ladies, or for fancy 
riders on esplanades, &c., but I certainly would not 
have it on my own machine, the ability to back- 
pedal when opening gates without dismounting, for 
instance, and the preat sense of security which it 
gives, being far andaway to be preferred. What 
can equal stretching your feet well out before you 
on well-placed rests, and being able to use your 
hand- brake ad libitum, besides being always 
assured of the reserve of back power when required? 
Of course, this applies to front-steerers ouly, as 
the so-called foot rests on all open front machines 
al those as above) seem designed solely for 

e purpose of allowing the rider to have his legs 
well up under him in readiness for the inevitable 
Jump when the machine goes over! 

Tam certainly surprised at so experienced a man 
as D. H. G.“ writing as he does regarding the 
front wheels running harder than the back. My 
experience proves otherwise, and indeed my chief 
trouble is to keep down the steering-wheel of m 
Phoenix when mounting a steep fill; in fact, 
often ride scores of yards ‘‘a-/a Otto.” 

In conclusion, allow me to advance the opinion 
that the balance-geared tront-steering tricycle of 
to-day is very hard to beat—a practical mau need 
never regret buying one of such. I take it also 
that if the tricycle is to ever (ake and hold the 


Marca 16, 1883. 


important position as a business vehicle, which 


gears will not be worth their extra weight; it is 
it fat to hold (and from this quarter the trade of i 


plain that the rapid pedalling necessary to e up 
a geared-down machine will be as exhausting to 
most riders as, driving the larger wheel with its 
consequently slower pedalling, and both much 
more so than walking up, which is the best plan 
when on long journeys. With regard to vertical 
action, I find thatthe more vertical I get, the more 

wer I have for climbing hills; but that on the 
evel and down-hill, a slightly thrusting action is 
more comfortable. Here, again, the Otto has 
an advantage, for the frame swings into the de- 
sired position. I do not agree with your corre- 
spondent thata 50in. wheel should be the maximum 
size. I ride summer and winter, in all weathers, a 
Söin. wheel, geared level, cranks Gin. stroke, and 
can drive it easily through mud and soft roads. On 
rough roads the motion is much smoother than with 
a smaller wheel. 

„E. L. P.” would find the fork to his 50in. 
steering-wheel very weak, I think, perhaps, 
though, he should adopt the plan shown at the 
Stanley Exhibition, where the wheel was sup- 
ported on two arcs; but I do not think that plan 
would work well in practice. F. S. H. 


the future must look for support when the furore 
of fashionable sport has passed), makers must 
place the best machines in the market at a price 
which will enable permanent riders to buy. Surely 
this will be better policy than koping prices at the 
level fixed upon for 1883, which is much higher 
than in any previous year, I believe. 

I do not see why the best double-driving 
machines, with balls to all parts, enamelled by 
Harrington’s process, and without nickel or super- 
fluous polish, but with best fitting and finish, should 
not be put on the market at from £16 to £18 each. 
I feel sure that it is only a question of time, and I 
hope I may at no very distant date be able to take 
advantage of it. Thomas J. Scutt. 


[21188.]—It is positively refreshing to find our 
friend, D. H. G., coming to the front again with 
his delightful letters on tricycles. Let him give us 
many more of such. Everybody—makers as well 
as riders—cannot fail to be instructed. 

There is one item upon which I venture to join 
issue with D. H. G.,’’ namely—lever action. By 
this I do not mean the action of ancient crank- 
levers as seen in the Challenge, the old Coventry, 
and other fossil machines. r refer to levers that 
bring into play ratchets or nippers as used in the 
Omnicycle, erlin, Climax, and new Arrow. 
Wherein are these inferior to the free pedal-crank ? 
I grant that one rider ( D. H. G.,“ for instance) 
may feel more comfortable with his feet describing 
circles; another (myself, for instance) when his 
feet move up and down in the same line. In such 
matters, are we not all creatures of habit? Let 
not D. H. G.“ infer that I give unqualified 
approval to the machines named, or that I consider 
them exempt from some very grave faults. Let 
the point at issue be limited solely to this: In what 
respects (except each rider’s idiosyncrasy) are levers 
having a free return-stroke inferior to free crank- 
pedals? All considerations as to dead points may 
be eliminated. 

It may interest D. H. G.“ to learn that my first 

o) had auxiliary hand- levers. 


[21190.]—Your correspondent D. H. G.“ is 
evidently a practical man, and thinks of what has 
been, and can be done, more than of what may be 
done. This, I think, was a feature of the Stanley 
Exhibition: there was not much novelty in principle. 
It is to this, however, that I look for much improve- 
ment in tricycles. The crank and chain system 
must now be nearly at perfection; but at the best, 
I humbly submit this is neither a convenient, econo- 
mical, or elegant mode of propulsion. 

The direct crank-action much in its favour, 
but the high seat requisite for this leads to the 
adoption of a stirrup, by which a rider loses one of 
his greatest helps, or to put small driving-wheels, 
that the rider looks too large for his horse, so that 
the chain and wheelhaveto be introduced—the re- 
sult not, I should say, being in favour of economy 


of power. : 

Tue circular motion of the feet, especially the 
return half, is anything but elegant, particularly for 
ladies. The ne does well enough on good 
level roads when momentum carries one over the dead 
point, aud when a thrust at the most favourable 
position of the crank is sufficient to keep up the 
speed desired ; but when momentum threatens to 
forsake one on the critical occasion of a rise in the 
road, then truly ia the time when some extra power 
is looked for, especially, as D. H. G.“ puts it, 
when a man is well on in his sixth decade.“ 
When a man is equally advanced in his seventh, 
there is some reason, perhaps, for his looking a 
little further. 

Be this as it may. I think there are easier modes 
of hill- climbing than the addition of the lever, 
which “ D. H. G.” suggests, though no doubt this 
would be an acceptable auxiliary to an ordinary 
tricycle. Is it, however, certain that this would be 
a clear gain? Would not the downward pressure 
of the hand on the lever deprive the foot of a con- 
siderable portion of its power, which is derived from 
the weight of the body ? 

In furtherance of my views I have thought out a 
plan sufficiently promising to require temporary 
protection, which I hope, before long, to communi- 
cate to your readers. If D. H. G.“ is curious 
about novelties, I could put him in the way of 
sccing it when sufficiently advanced. 

M. A. 


tricycle (32 years ag 

A fortnight ago I witnessed two riders ascending 
a hill. One was propelling, with great apparent 
eare, a modern tricycle that. was fitted with 
auxiliary hand-levers. The other rode a foot- 
motion-alone machine, whose working seemed to 
be very laborious. 

I beg leave to inform “ E. L. P.” (21160) that I 
have for a length of time, both in print and 
privately, been advocating the principles he 
propounds, and I can tell him that in every case 
(not a few) where they have been adopted, the 
results have been attended with unqualified satis- 
faction. W. H. 8tacpoole-Westropp. 


(21189.]—I snovrp like to make a few remarks 

on “ D. H. G.’s”’ letters on Tricycles.’’ First, I 
hink it is the general opinion of ull good riders 

that the front-steerer is just as good a hill-climber 
as the rear-stecrer, and is far safer down-hill; 
in fact, the only advantage of the latter is the 
open front. As to appearance, the front-steerer is 
far before the other to my mind, and in strength 
the front-steerer is superior, as it can, and does 
generally, have a continuous axle, whereas, in the 
rear-steerer the wheels run on spindles having 
short bearings in the frame, aud the wheels 
inevitably tumble home” after a time. With 
regard to ‘‘differential’? gear (Starley’s, and 
imitations thereof), I used to think it was perfect: 
but I have altered my opinion, and now believe 
that the ‘‘ Cheylesmore ” or “ Devon ” clutches ure 
much more perfect double-drivers; but, un- 
fortunately, unless the machine is travelling in a 
straight line, only one wheel is driven, and that 
the wrong one; that is, the one on the inside of the 
curve. In Starley’s gear, the power is constantly 
changing from one wheel to the other, and it is 
very rare for both to be driven equally, and, if 
one wheel runs into a soft place the gear is worse 
than useless; for, instead of the rider being able to 
apply more power to that wheel, the effect is that 
he applies more to the o'er, which tends still more 
to slew the machine round; but, in the“ Cheyles- 
more or Devon,“ the power would instantly 
come on tothe desired wheel. 

I suppose * D. H. G.’’ has finished, as there is 
no Jo be continued’? at the end of his second 
letter. If so, I am rather surprised he has not 
noticed the Otto,“ which is a true double- 
driver, even when moving on a curve (unless very 
sharp), for the slightly slackened steel band is still 
driving, though slipping, as I have found from 
experience, aud the wheel on the outside of the 
curve, when steering quickly, is the driver. It 
also has the immense advantage of running straight 
automatically which relieves the arm, and makes it 
much safer than rear-steering tricycles down steep 
hills, and allows of maps, &c., being studied whilst 
running fast, if on a fairly straight road. Again, 
the straps to the feet give increased power uphill, 
by lifting with the ascending foot. an inclined 
to think, with D. H. G.,“ that the hill-clinbing 


BRAKE FAILURES. 


[21191.J—‘* METEOR” (letter 21130) certainly 
makes some very remarkable statements. He says 
that few drivers know that l0in. of vacuum is of 
no service.“ Does he know that the direction- 
sheets, the contents of which all drivers are, or 
ought to be, acquainted with, state explicitly that 
15in. is the minimum amount of vacuum with 
which the brake is to be worked? Whose fault 
is it if “ Meteor,” or auy other person, will not 
bother himself about it? What would he say if a 
G. E. or L.B. and S. C. driver refused to trouble 
himself as to whether the stop-cocks between his 
tender and the train were opened or not? Ho 
would be one of the first to condemn such a man. 
“ Meteor ’’ maintains that 20in. of vacuum is above 
the average. He says, “loin. is, I believe, the 
usual minimum amount allowed by the company ; 
many drivers run with less than this, in order to 
keep up the bailer-pressure, and because the 
brakes are easier to release.“ I wish to know what 
right he has to believe anything of the sort? If he 
has any case agninst the auto. vac., he ought to 
have a thorough knowledge, not only as to its 
working, but also the regulations made for working 
11. Beliefs are not evidence.“ On his own 
showing, he has very little, F any, practical 
acquaintance with what he so unhesitatingly con- 
demus; and until he can bring something more 
weighty than his dclef, I rule that he is out of 
court. Seeing that all the brake cylinders and 
ejectors are constructed upon the same principle, 
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CAMERA TRIPODS. 
|21192.]— LET me inform Camera Legs“ ( 
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RATIONAL DRESS. 


21193.I— DURING my absence from home, the 
1 Dress Society has, Tom 
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should not be eliminated in the refining process by 

oling. On inquiry of a chemist in copper works 
i found that some bismuth is removed sug 

ling; nevertheless if the copper contain muc 

ismuth it cannot be freed from it in this way 
sufficiently to render it fit for electric conductivity 
purposes. The chemist in question, although a man 
of considerable intelligence, was unable to offer any 
explanation as to how the bismuth became eliminated 
duringpoling. Your inquiries have caused me to re- 
flect further on the matter, and to come to the con- 
clusion that the bismuth which is removed during 
poling is volatilised at the heat of the operation, with 


the assistance of oxidation at the surface of the | PA 


bath of metal. That this is probably the case will 
be gathered from the following considerations. An 
bismuth at the surface of the bath would be oxidised, 
if only momentarily, irrespective of the relative 
affinity of bismuth and copper for oxygen. The 
oxide of bismuth would not unlikely be volatile at 
the temperature at which copper is poled, even if 
metallic bismuth were not. e havea notable in- 
stance of thisin the case of lead: oxide of lead is 
volatile at a much lower temperature than metallic 
lead. A reversal of the order of affinity in the case 
of bismuth and copper takes place when sulphur is 
substituted for oxygen. Copper has a greater 
, affinity than biemuth for sulphur. It follows that 

biamuth can readily be eliminated during the best 
selecting process. 

The expression above, ‘‘if copper contain much 

bismuth,’’ is used having regard to the effect of 
minute quantities, for ns over about 0:05 
per cent. is not admissible in conductivity wire, and 
even that quantity does much mischief. 
If I can afford ‘‘Metallurgist’’ any further in- 
formation I shall be happy to do so. I have a few 
experiments on the subject, but at the time of 
writing this I have not got them at hand. 


; A. K. Huntington, 
Metallurgical Laboratory, King’s College, London. 


THE TRIPPING OF GRAVITY ESCAPE- 
MENT CLOCKS. 


[21198.]—ABouT three years ago, a discussion 
was carried on in these pages as to whether a clock, 
with Denison’s gravity escapement, would or ought 
to trip on extra pressure being applied to the 
’scape wheel. I contended that it would, and a 
few days ago I had very convincing proof that I 
was correct in my assertion. 

During the late gale I noticed that a church 
clock, which is fitted with Denison’s four-legged 
gravity escapement, was a good deal faster than 
my watch, though I had no reason to suppose it 
had lost time. The watchmaker who has charge of 
the clock told me that it had gained five minutes 
since the moring, and that it always did gaiu in a 
high wind. Well, it was pretty clear what had 
happened. The wind, acting on the minute-hand 
in certain positions, had so increased the speed of 
the scape wheel, in spite of the fly being pro- 
perly fitted tight, that the pallet was jerked out 
so that sometimes the leg of scape wheel missed 
the stop, when there would be a gain of several 
seconds in time, and an end to correct time-keeping. 
The hands were not driven through because, to set 
them round, a binding-screw has to be slackened. 

I know it will be said that the escapement is not 
adapted for a turret-clock, or that it is not pro- 

rly made. I can only say that the clock is a 

autiful piece of mechanism, and made by a man 
recommended by Denison, or Sir Edmund ckett, 
himself. 

To obviate this danger of tripping, I advocated 
the News of having the i quite inde- 
pendent of the gravity-pallets; but it met with no 
approval. The fly was supposed to be all-powerful 
to check the ’scape-wheel. I də not think it is, 
because a fly, to have much, if auy, effect, must be 
moving at considerable speed. It is a marvel tome 
how the Westminster Clock keeps such good time 
as it does: the wind must act with powerful lever- 
age on those long hands. I have been told there is 
a man always about in the clock-chamber, so he 
could keep things right. 

It is an important consideration how such action 
of the wind may be best overcome. The counter- 
poise part 
and a web of metal fitted vertical to the plane of 
dia], to catch the wind as much as possible, being 
se ahi to balance the other part of hand. Prob- 
ably the hour-hand would not have any effect on 
the ‘scape-wheel, to increase its speed perceptibly. 

Horncastle, March 8. S. Maddison. 


CHEAP ASTRONOMICAL CLOCK. 


[21199.]— As there have lately been several 
communications expressing the want of a cheap 
astronomical clock, I suggest that the gravity arm 
electric clock, designed by me, will answer the 
required purpose. The arrangement is simple, 
effective, cheap, and quite independent of varia- 
tions in the current. I sent a description of it to 
the Astronomer-Royal, and he replied that the 
mean solar standard clock at the Royal Observa- 
tory ant wered closely tomy description. F. R. A. S.,“ 


of the minute-hand might be lengthened, | will be th 


in a recent letter, said that a loud tick was necessary 
in an observatory clock. The tick of this clock can 
be made very loud, and, if necessary, the gravit 
arms can be made to strike on small bells at 
second. All particulars respecting these clocks can 
be obtained toni G. Cook, who advertised in the 
„E. M.“ of the 23rd ult. H. B. T. 8. 


ORGAN-BLOWING BT GAS- POWER. 


21200. BELIR V that many amateur organists 
are in want of a simple, cheap, and effective appara- 
tus for organ- blowing by gas- power, I submit a 
tented in vention, which may be of interest to 
them, and upon which I invite criticism. Hitherto 
a difficulty has been experienced in attaching gas 
engines to organs, which has stood somewhat in the 
way of the general adoption of the cheap form of 
motor in preference to the more costly one of water - 

wer. 

P This difficulty has been that the organist could not 
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readily alter the speed of his engine to meet the 


varying demands be is obliged to make upon his 
bellows and reservoir during the timc he is playing 
the organ, and the outcome of this has been that at 
times his reservoir would fill and strain itself, and 
at others it would not supply him with air in 
quantity sufficient to meet his wants. 

To meet this difficulty I have devised the very 
simple piece of apparatus shown in inclosed photo., 
which represents an organ receiver fedand controlled 
by the patent apparatus. In this photo. A repre- 
sents the receiver, which is fed by a bellows under- 
neath it, and not shown in photo. This receiver can 
rise and fall a few inches in the ordi way. 
The bellows under the receiver is actuated by a 
cranked rocking shaft, the front end of which is 
bent again at right angles, and a number of holes 
drilled through (shown at the extreme right of 
photo). Fixed to the side of the o frame is a 
stud B, upon which rocks a slotted link or lever C; 
the lower end of this lever or link is connected by a 
suitable rod to a small counter-shaft, crank and 
pulley on the left side of photo., and the link is in- 
tended to vibrate at from 40 to 60 strokes per 
minute. The upper end of link is connected to the 
cranked rocking shaft, and imparts its vibratory 
motion to the latter, which communicates that 
motion to the bellows. Now it is evident that the 
shorter the part of the slotted link above the fixed 
stud, the shorter will be its vibration; and rice 
rersd, the longer the part above the stud the larger 
i e stroke of the bellows, and the upper 

rt of the slotted link is so shaped with a cavity 

shown in drawing 2, which represents side view of 
top of link) that the pin or bolt of the connecting- 
rod to the bellows will pass over the stud and work 
concentrically with it, so that if the link is pushed 
down sufficiently far, the vibratory motion of the 
bellows connecting-rod is reduced to ni/, and all 
motion of the bellows ceases. This alteration in the 
stroke is brought about by a system of levers, 3. 2. 1, 1, 
which connect the top of receiver A with the bottom 
of slotted link C, and when the top of receiver rises 
—which occurs when too much air is being sent 
into it—the slotted link is pushed down, thereby 
shortening the vibration of top part of link, and 
consequently of bellows, and if the receiver 
continues still to rise the stroke is gradually 
reduced to nil. If, on the contrary, the organist 
suddeuly opens a number of stops and the receiver 
top falls, the slotted link is drawn up and of course 
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increases the stroke of top part of link and also of 
bellows, until the feed of these balances the de- 
mand of the player. In this way the stroke of bellows 
is automatically regulated by the number of stops 
the organist has in use at any particular moment, 
without in any way interfering with the speed of the - 
engine. and without any strain upon the bellows, or 
any attention from the organist. 
W. Ainsworth. 


GALVANOMETERS — STAMMERING — 
PLATINUM CONTACTS—GLYCERINE 
SOAP — GLAZIER’S DIAMONDS — 
IODOFORM — VULCANITE — LUBRI- 
CATING OIL. 

21201.]— a very simple galvanometer 
Be ges e might find 
useful. It serves to tell when batteries are in full 
working order, and, giving the proper quantity of 
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current ; it requires no covered wire, or reels on 
which to wind the same; and it can be made for, at 
most, 6d. A disc of wood, about 4in. in diameter, 
is just turned and faced perfectly flat. On the face 
is formed a slight recess, which will take a piece of 
sheet copper à gin. diam. The copper should be 
made as flat as possible, and can have two or three 
ordinary brass wood-screws, soldered by their heads 
to the lower side. These screws drop into holes in 
the disc of wood, and have screwed on their ends 
small pieces of wood for nuts, which, of course, 
have countersunk holes to fit into. If the copper is 
einer thick, it can now be faced up in the 
lathe, and have near the edge four circles marked 
with the point of a graver. That will finish the 
lathe work, unless you have a division-plate for 
degrees. Divide the circle by a line through the 
centre. This will be your north and south pole; 
and another line at right angles will be east and 
west, and can be so marked. It should now be 
divided into 90° on each side of the north pole. 

I managed this with a sector, and succeeded 
tolerably well. The figures I cut with point of a 

aver, but they would have been better punched. 

forgot to mention that the copper plate should 
have a hole at the centre, and extendi 5 a short 
distance into the wood, to take a needle- point, 
which can be fastened in with a little sealing-wax 
or shellac, I am now speaking of the point of an 
ordinary sewing-needle on which to balance the 
magnet. This fatter is made from a piece of watch 
or clock-spring, about 3in. long, softened in a 
flame, and filed to shape, and provided with a small 
hole to take a brass centre. ter it is filed up, the 
top side can be polished on an oil-stone; but this 
final polish can be left till after it is hardened. To 
make the centre, chuck a piece of brass wire, and 
drill it up about th to at of an inch; now turn 
it down till it fits the hole in the needle, and pro- 
jects about the thickness of the needle. The end 
of the wire can now be turned off, leaving the 
brass centre with a nice conical point; fasten 
it to the needle with a little shellac. Stick 
& pin in the bench, point upwards, and 
balance the needle, filing the under side of the heavy 
end; when it is tolerab even, take out the centre 
and harden the needle. Yt must be tied with bindin 
wire between two flat pieces of iron (or brass) an 
heated red in a clear fire; take out and plunge into 
water. Now is the time to polish the upper surface 
on the oil-stone. Then heat a flat piece of iron (it 


chould not be red) and lay the needle on it, if you 

wish the needle to be straw -colour, drop it into water REPLIES TO QUERIES. w Fulham's pro- 
4g soon as that is reached, or you can leave it on a = y which ornament- 
short time longer and have it blue. Fit it on the „In their answers, Correspondents are respeel-¶ in and stamping don i silk, 
brass centre, and if the centre is right size, a tap or | fully requested to mention, in each instance, the tit muslin, or any textile fabric ut as it is con- 
two with a hammer will tighten it; place it across | and number of the query asked. sidered a trade secret, you | better advertise 
the poles of 1 magnet 3 tia minutes, se oni address, and I i communicate with you.— 

and the needle is made it is slightly wron in 48651 Street Medical Go. To aisieuae OULSON. 
a little off the under surface with a | I have had a good look at one coil, and find only (49302. ]—Qas-Engines Thys have been tried 
i i j in boats, but there 18 A difficulty: First, in the 
j e as a con- 


late should have Binne two kinds of wire used. Will Sigma” oblige by 


insulated from each other, and if so, how the con- 
to terminals &c., are carried out? The 


coil that I examined was 
vibrating hammer, and was arranged ive a 
feeble current one side and a powerful shock at [ 9324. 
another pair of terminals. Knrrex. If Nun. Dor.” will kindly advertise his address, 
148752.]J— Tea. A. A.” makes such gross will forward him, post free, & small penp e 
i treating upon the subject he desires to made 


e amount I have named. There 
are modifications which will suggest themselves to 
any practical mechanic. 


e report of Dr. Stone’s Lectures on Stammer- boat, as you MAL 1 
ing, and the mention made of Arnott's plan of : . ` 

placing the vowel e before every word, reminds and Moon.— 
me of what I consider a better method. Suppose 


the difficult word is ‘6no,” the tongue goes to the 
palate, and there it stops; but if the patient will mistakes a6 tea from India, that I beg to 
forget the no” and say . o, the word will come | correc i in of the e, perfect in J. POULSON 
India (49324.] Joshua and the Sun.—! cannot find 
ion in the two replies of 


answer to my q on in 5 
H. L.“ He has made a distinction, but has 


out correctly. I advise all stammerers to try 
difference ; for Whether sun ” or 
onl 


method. 
At any point where electrical contact (49711) is 
rapidly made and broken, the inferior metals get 
uickly oxidised, which might in a short time 


render an ins : 
harder than brass, and has not this tendency ; ; 
oxidise provided it is pure. Although I i remains. Most critics 
small induction coil, platinum contacts of j i i rpolation—I wished to know the views of 
0 eet quite gore I have tried two samp arth scholars. I am afraid I should not = for 
* zand it 18 nO «philosophical e lanation to whi our 
Some glycerine soap (49715) 18 80 called because | of foo p 1 ue acah refers me, nor are ese 
it does not contain ay glycerine. ere are, I actly the piace in which to criticise 
think, one or two ers who guarantee their | a G. H. L,’s” remarks. My query is a very imple 
product to contain a certain amount. Tran and I must conclude ¢ if there are any 
d readers, they do not know the opinions o 
the latter are, like UF Davidson 
n.— 


is made by dissolving ordinary soap of goo im 
, and . then find | their scholars, an 


spirits of wine, and, of course, with the soap 
ture which would evaporate the 


; pera : 
spirit would not affect the glycerine. Fiat experi- | that he may require.—v- R. CRIPPS. 


vent tem. ; 
‘ í ve [48823.]Roman-Candle Stars. did not burner. 
If glaziers’ diamonds can be altered at all, it 56 by advocate any process which would sodden the star Pout of a burner consumes would suffice to 
did I suggest drive one, the answer is, Yes; it would give about 
or a little more engine 


resetting the spark 80 that another edge may 

brought in front. The diamonds used by i 

are not cut; they are corners and rough edges 

broken off larger stones before the latter are cut 

and polish 

few of them have more than one g cutting edge. 
Mr. Butroyd (49751) is quite correct in the name | to allow 


2 


of workmanship 18 re k 
engine as in & large one, ka is, therefore, 


small 0 
absolutely many times greater.— W 


which he gives for the yelow powder. It is iodo- | with qui : j 
5 ; quick-match or otherwise 
Form, and may be Petite at it has chemist. Tt | chance of theis ren extinguished by the very 
’ at drives them from e case: otherwise, is ve ea 
sistent and disagreeable often happens. I have already recommend 49368.) — Solvents for Dried Leaves of 
Plants.— Why not have said the p to abet 
e 


book which gives all information as to proces368s.— 


our. 
Black vulcanite (49753) always bleaches more or 
J. F. E. 


less in sunlight, and does get a mottled appearance. 
It should have some black. pigment incorporated 
made. 
Has Inquirer (49755 tried mineral lubricating afrai : i w the leaves to 
oil, at about 2s. 6d. a gaon @ Itisa heavy petro- | © vil dissolve 7 A 5 „eremacausis.— Nur. 
jeum, and for many purposes is vastly superior will | 
Os. 


them, but it w nd 
are ani As animal life must not be i) 


49370.]— king Tuning-Fork.—The manu- 
j ial trade in Sheffield, 


facture o tuning- forks is a 8 


— — 
USEFUL AND SCIENTIFIC NOTES the lever, can be aided ber each of En ts, from | ad- fal instructions” would 
e en e crum ; then of these divi- | 22 s ctions’’ WO nee 

— — ‘| sions will represent 10. difference of steam- Any good tool steel will answer; but as to methods 
Action of Chlorine on Metals.—At a recent 5 when the weight is moved along the lever of aguan oa elasticity of prongs, “Cs suspect 
meeting of the Chemical Society, Mr. R. Cowper they are trade secrets. 
rend a paper On the Action of Chlorine on Certain [49382.]Tonie.—If a yearling colt engaged m 
Metals.” As previously noticed by Wanklyn, the Derby went off his feed, & vet. would called 
chlorine is quite unable to act upon metallic sodium K. .j—Heating by Steam.— About 50ft. or] in to thoroughly examine d ascertain the 

which has been | 60 it. Keep it as near the floor as possible. W. A. cause; but in the case Of d n i -year-old boy, of 

unknown value, be it noted, it 1s Ces 
i so much as & 


The author fuds that chlorine, 
ectly dried by long contact with 


chloride, is without action on Dutch metal-foil. useful advice can be given withou 
to effect a cure. 


look at him. That is not the way 
i unless there 18 


Boys of three do not require tonics h 
hat that something 18 


On introducing a minute quantity 
ordin reaction ensues immediately. Similarly, 
zinc-foil and magnesium are not attac i something Wrong, and w th: l 
should be left to a skilled physician to discover on 
inati OR. 


and bismuth are tarnished very slowly. Tin- : 
t immediately. | move pe ving personal examination. NUN. 
1] lum to and fro without a weight mak 49385.) — Combustion. — Where did querist 
i iom” ould be kept 


try it.— PROGRESS. 
[49077 j—Pyrometers.—To Mr. LAxcMSTER.—1 ascoolas possible to obtain 
fear you have overlooked my reply to yout kind | electric arc OF the incandescence lamps—the latter 
offer in ENGLISH Mecuanic of February 16, as II espec 7. f ; 
from you since | can be raised to a dazzling white by increasing the 


bably caused by the envelope of hydra 
i ini air. The 


5 taining 
tube was then heated until all the oxygen was . N 
i team-Engine.—Is this question & 


it appeared, and have been waiting for pro 
directions.—1. WEST. £49399.]—8 
[49152.] Mercury. This planet is to be seen, catch-question taken from some examination-paper’ 
It rises | Let iston ” understand what 1 pA = 
e 


covered | when fine cnough, in the early morning. 
On the day | engine of so many horse-power, and he won 
i Steam at any 


the surface of the metal became slowly 
with a decp purple film, and the potassium finally | about an hour before the sun. 
ignited when heated considerably above its melting | on which this appears ‘> 16th inst., it nfused by the length of stroke. j J 
ji. a 4th mag. star, and 15° | pressure would, of course, do more work in an in- 
S. E. from a Aquarii, 3rd mag.—W. itely long piston box than in a short one, but 


point. 
Many of the stores in Astoria, Long Island, 


lighted by a naphtha gas of 24-candle power Io 
h is [49283.] Walking. Sti 
answer to above on page 16 
` ` 40 


engine is more econo ‘cal than the rotary, whic 
infinitely long +‘ piston box.“ 


49402.] Rusty Nickel -Plat 3 
If the rust is all over, you better send it to the 


cation. The men who control the patent say they | advice. N this i 
; i i ili is) makers to have 


of the Académie des Sciences | common whiting, paid ts 
rted in a melted condition, into a 


AT a recent meeting N 
that M. Mauser while the latter is 


the perpetual secretary Tepo 
cceed tting 1 D through o ae a a bout to be d, and ly it to | can do with th d of dry powdered lime 
tinati warming up when abou used, and a i 0 © al 
estinatious P : PPY j f wash-leather—as it is doubtful whether by 


ed 
a Hundred telephone wires to as many ) 
the wood with a cloth pad.—À., Liverpool. 
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‘Crust’? you mean oxide of iron or the tarnish of about the same. 1 understand the process | which is rather the maturation of the chick. In | 

the nickel.—T. P. ad cane recommends 8 pu m no ne the earliest state, while the ovum itself is developing | 
= of distilling the mixture. should have stated | the germinal vesicle is situated in or near the centre 
v W . that the whole is in solution. In reply to Lux, | of the yelk, (i. e. the germ yelk) but by the time it is 
RR a) ine which could aldo be worked b will not the H,S form sulphide of soda? And if so, | mature, this reached the surface. He will see 
5 It San 6acillating e inder nd was ac what becomes of this? If he will kindly explain, I | my words are as the ovum maturates,” and in 
by a Annot Gloucester eng meer believe there tes proceed at once to carry out his instructions. — ee I am uit om a the {88 is 1100 
. —ESSAR EDDLER. side mature when fully formed and extruded. 

aro several devices of the kind.—E ; (49495.] — Induction Coil.— Erratum AND |The 5 of the bird which only commences 
149131. I—Figh- Pressure Heating Appa- Anpenpa.—The omission of an ‘‘s,’’ by myself or | after this, if the necessary conditions are supplied, 
ratus.—Perhaps there is an escape-pipe and a our friend the printer, has clouded the meaning of | is another process. I might, perhaps, have ex- 
safety-valve, but uo one can tell from the query. |a portion of my Tep 0 Ross SET week’s | plained oe fully in Png of the change of 
ERB. issue. Please read: — (3) The prepared mahogany | position of the germinal vesicle; but, as this was not 
[49458.)]—Boiler.— You do not state the thickness ends fit the tube whieh .... projects slightly at | the chief point of the question asked by Chime,” 
of shell. If it is bin., I had two exactly the same ae 5 55 a way, Ross e not | and hean a one 11 a 8 oe of the 
5 nine ere sla vishly to the dimensions given. is core | ovary and Gruafian follicle, I merely alluded to it 
yen ea te e aa se will do very well as it is at present. The couple of to show more ex ressly | that the future bird 
the safety-valve to blow off at 50lb.—W. W. | inches of extra length will be rather an advantage | originated in the yelk and not in the white. Mr. 
EVEBS. than otherwise, and although the greater diameter | W. J. Lancaster then says: —“ The blastoderm is 
149460. Chemical Atoms.—With regard to ne core may shorten the spark which a ae never found in 5 of te yelk, but always at 

Wi 8 7 : : 9 

ae A 3 : yield (because the length of the spark depends | the surface immediately under the vitelline mem- 
„ 5 1 are l a tor. san Peal pe the number of convolutions in 5 brane.” 1 is quite 95 ; but if he a $ 155 
: : 1V7 10] secondary), yet, upon the whole, I think this also | reply he will see that I was not speaking of this, 
is not its advantage shown by the following con- | will be an improvement. The longest sparks from | but of the germinal vesicle, which is a distinct thing 
siderations ? From any a eee! of water half the | the coil described in my letter of Sept. Ist, 1882, | from the blastoderm or germinal membrane. In 
hydrogen may be removed, and its place taken by | are somewhat thin, a result which I ascribe to the | fact, the germinal vesicle is the earliest part of the 


3 1 5 5 small diameter of the core. If this should meet | o vum which is formed—it exists before the yelk ; on 


: : ; the eye of Mr. J. Brown, of Belfast, that gentle- the other hand, the germinal membrane isa product 
and its place supplied by potassium—that is to say, | man may like to hear that the little instrument | of incubation ; it follows the clevage process, and is 
from the molecule of water, half its hydrogen may be | which I constructed in imitation of his admirable | closely connected with the formation of the embryo. 
removed. Now we cannot so remove half the oxygen | coil is now doing much better.” I have lately dis- | would even go further, for the germinal vesicle is 
from the molecule of water, consequently the covered and remedied a defect in the insulation, independent of impregnation, but obviously the 
hydrogen in a molecule of water may be divided, | and am obtaining occasional sparks of four inches | blastoderm cannot be formed apart from impregna- 
while the oxygen may not. The atom being then | in length from three bichromate cells. —ERNEST. tion. After all, it will be seen that it is only a 
„that which cannot be divided.“ we find in the zji misunderstanding, due to Mr. Lancaster not having 
water molecule two atoms of hydrogen and one [#9522.]—-Collotype Printing.—I should be distinguished clearly between the germinal vesicle 
only of oxygen H. O.—F. B. A. truly grateful to Mr. Robinson if he will give in- d blastod H F Lanceri MD 
structions and materials employed in working the | An e i ni 
[49160.]—Chemical Atoms.—Why does Ex- | above.—AMATEUR PHOTOGRAPHER. 49584.]|—Pasteur’s Fluid.—Many thanks to 


perimenter”’ exclaim that one surely does not 49529.J— Raising Water.—It appears to me] J.“ for his prompt notice of this query. I want 
suppose, 8 no ee the examples ae 1 this Lens as arbed by P. J. Davies, page | the N Preparation as a substitute for Tasteur, 
if oe he WA Te v ked his 80 1 ive 18, is open to objection. As far as I can see, it flui in the cultivation of torule. Will J. 
adap Paice ee 30 153 i er would work with less friction if the Weighted | kindly supplement his reply by telling me if 4 

lai f 535 tak t hi no 15 ti But Plungers, 1. 2, 3,7 were absent any possible soluble residue in 1,000 parts water will Make a 

talk S 8535 7 1 85 ut advantage by the use of which I fail to perceive. solution for this purpose, and whether it should 
92 5 F B l naan Is it not a fact that what you 1635 by the fall of have sugar added to it or not? and in what pro- 
definite rep! 1 ee "ene 5 iy worth thas weighted plunger you . 5 

iving.”” Of course, if he chooses to imagine and , it? Take away this encumbrance and its [49587] Lantern: Projections.—You cannot 
indicate his opinion is worth more than that of all cylinder, connect the een ee direct on to successfully exhibit opaque objects unless you have 
the rest of the world, he is welcome to the flattering lift at O, or, what would be still better, convert | the limelight. The best arrangement I have ever 
idea; only it is pure flattery. The reason why no this now useless chamber into an air-vessel, which | made was one for exhibiting butterflies, &c. This 
one entered into the argument itself is the one would be desirable, to avoid concussions, if dealing | had four oxyhydrogen jets and four condensers, 
which would prevent a sensible driver from flogging With a Urt or Butt, Also, With such} Lit mako jauda T5in. 


th king barrel of b : dai 1 focus achromatic lens of 3iin. 
dead . e working barrel of Drass or iron, and air-vessel | diameter as object-lens; with this the effect was 
3 e * ö E of, say, copper.—A., Liverpool. very fine indee . You can probably make a fair 
change. p know I did not like it; I did not wish| [49537.]—Microacopical Mounting.—Objects exhibit with your lantern in a small room, and if 


to modify all I had learnt, but I saw that it was | mounted in balsam and benzole require no varnish | you will let me know the kind of lantern and light 
necessary, and thut the advantages far more than | to fix the covers: they fix themselves when the | you have, I will tell you the best way to be suc- 
compensated for the trouble. I think so even | balsam hardens. If, however, oil-immersion ob- cessful.—W. J. LANCASTER. 
although, for my own particular subjects in elec- | jectives are to be used, they may be painted round [49588.] — Electro-Chemical Telegraph.— 
tricity, the old notation would be much more the edge with Hollis’s glue, or gum-dammar var- | May I ask a corner to thank Mr. Hannen for his 
convenient. But it is useless to weigh one point | nish. The process of mounting is 1 to soak tepl , and to observe that in the first recipe, there 
against many. Science is the study of truth, of | the object, first in absolute alcohol to dehydrate it, | is no mention of water? Perhaps he means 
nature as a whole, and the new notion combines | then in oil of cloves, and immerse it in the balsam | « saturated solution’? of ‘ prussiate of potash ’’ t 
many advantages which the old must needs miss. on the slide, or in the cell, and put on the cover- | Could any salt, &c., be added, so as to make the 
When a man talks about experimenting to combine | glass, ou the centre of which a driplet of balsam| paper absorb moisture more readily in case I 
1 of H and 8 of O, and failing to get anything but| has been placed. Air bubbles, the trouble of ama- | go prepared the paper, dried it, aud when using 
water, he talks mere rubbish for the purpose of | teurs, are no drawback whatever.—DELTa. it, simply dam sist wih eater by passing over a 
8 N 5 [19544.]—Spectroscope.— You would find the | wet roller? — E. R. CoLBY. 
i : mee. : ren construction of the sin risms the most difficult 9599, ]— —The 
arguing with or trying to convince. For purposes of | work in making a small drect vison spectroscope ; | wi re 9 J 5 a 5 arene 
: g a Sl cop take depends altogether upon the o.g. If the 
mere analysis, or for manufacture, the one system is | put if you feel inclined to make the whole thing I] o.g. is of best quality, then you could have powers 
as good as the other; for penetrating the actions of | will tell you how to do it. Let me know in of 100 150 and 200, A higher power would be 
nature, the molecular structure of substances, the | another query which you will do—build up the in- | yseless Y 1 0 t & t fh ß e atmo. 
mode in which oue substance changes into another isms i 0. 8 
: . SEB 1 i strument entirely, or buy the prisms and then tit up spheric conditions.—W. J. LANCASTER 
in organic actions—above all, for what is the coming | the other parts. -W. J. “CASTER. : oe : 
field of chemistry—the relations of energy to mate- nae [49605.]—Daniell Battery.— The lamp I re- 
rial atoms, the new notation has advantages which], [49555.)—Glass Positive. — You can remove | ferred to is a carbon lamp; but you could not use 
have led every English chemist of note and most of the varnish off your positive by soaking it in warm | Daniell’s cells with it. aniell’s cells are useless 
the „„ oues to adopt it. And those who Ta Pee 1 79 55 a 1 ae m en for incandescent light ing.— W. J. LANCASTER. 
wish to study tl ill find th q | sufficient spiri cover the plate, leave it in unti ae 
out thoroughly m 1 aub ject sat oy Lae the whole of the varnish has been removed; then [49606.]—Sound in Iron Rods.—If the rods 
: A : : . the plateand awill it well: allow tod were supported only at the two ends, they would 
ner impossible in answering a question in these | Temove the plate : n conduct the sound through 500 yards with ease ; 
„Reply Columns,” which are only suited to prac- aud revarnish with a clear transparent varnish.— eee : ? 
18 ; j . W. J. LANCASTER but if they are held by a number of points through- 
tical and simple subjects capable of concise expres- | d. MAN ° out their length, they would not conduct the sound 
sion.— SIGMA. 11 8 am afraid you simply Peta thie points of attachment would take 
[49467.]—Indicator Diagram.—Are you sure | Will make a rough glass if you use ordinary fine off the vibrations. W. J. LANCASTER. 
that the jacket extends the full length of the cylin- | Herd. To make a really good focusing- creen 


. ’ he , you want toget washed emery, and if you cannot 49614.)— Dynamo-Machine.— There must 
1 3 o Al ur hols 61095 n get, you must make it. Get the finest emery you 1 be au attendant within call of dynamo; a 
flange. If it docs, then you will require a turned | n purchase and two pieces of glass, and then rub sort of nurse ready to stop the dear thing frorn 
drill for hin. gas thread inden lon 115 as tap for the emery well between the two glasses ; then after, | choking. Dynamos are very erratic; how many 
tapping both nes Face the 1 8 8 515 the bet say, half an hour’s rubbing, wash the emery into a| have been ruined by inattention to their wants no 
1 9995 ao that a back nut will bear wella 1155 it basin, fillup with water and stir it well until you geta | one knows! I know of a number within but za 
Tap the holes taper, and use zin bee, fake for Sort of mu dy water; now leave it for a few seconds | limited area that have been ruined in this way.—— 
the indicator pipe We this ia nots ufficientl dear and pour the cloudy water into another basin ;| W. J. Lancaster. 
to you write again and Í will dome best 8 leave this until the whole of the emery held in 49614.] — Dynamo Machine. — I think 
;ou.—LaBoR OMNIA VINCIT i suspension has settled; then pour the water off, re) ae ” might manage to work his dynamo 111 
ae Ja and use this fine sediment to make your focussing | this way: Have a wat rowel with a long shaft 
(49171.)— Singapore. — In addition to the screen with. Cut two glasses, say an inch larger loadin ve 0 165 a= onthe cone te d ot 
remarks I have already made on this subject, II each way than the screen is to be, pick them as flat the 9 io 15 a „ Thate 7 : i faat 
may say that Lady Brassey gives a short description | as possible: then grind them until you get a beauti- | heaves. over which aie; 10 5 a oe 5 
of the island, in her Voyage in the Sunbeam,’ ” fully fine surface without scratches, and you will ees . „ rem 
which can now be had for sixpence.—W. HENLEY | have succeeded in making a passable focussing e 


„ dynamo, so as to be out of the way. On this shiat t 

RICHMOND. screen.— W. J. LANCASTER. have a large wheel which is to be connected by a 

[49194.]—Chemical.—I am extremely obliged] [49578.]—Eggs and Chickens.—Mr. W. J. belt to small wheel on dynamo, so as to drive t 12 

to „E. G. T.“ and “Lux” for their kindness in | Lancaster has apparently confounded the stages of | dynamo at a high speed without very high t urbia «~ 
replying to my query, but am not yet quite clear] maturation of th 


e ovum with that of incubation, speed; then have a clock so arranged as to trunsmraa t. 
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two currents of electricity at two ee times ; 
the times of current may be separa’ ed 


by eight hours; also, 80 arran 
the clock as to cause the two inct currents to hole — say 2in. * 40in. 
flow through two distinct circuits; we will suppose will explode, as it were, grad , and burst the 
the firet current, which we will name 1, to pass rock, when the tonite or ogum would suddenly 
at 4 o'clock p.m., and 2, current to pass at 12 p.m. explode and blow only the top or nearest an 
N.B.—The ap for shifting the belt from | weakest p of the r into the air, without 
the fast to loose sheave and vice versd is the ing time to ae ine the rock as the wder does 
game as that ord y in use—viz., & fork thus— | Of course if you fill the above-mentioned hole with 
tonite or dynamite, is will blow the rock about it 
eces, and scatter them far and wide 
erlence of them, and I would be very 
to hear the opinions of more able an 
d men as to the relative uses, dangers, 
and expenses, &c. of powder and dynamite for 


— BLACE Snow. 


the pis , 19624.| Lot’s Wife.—In reply to W. H. Park 
nder, and there are two valves at each end; | a pillar (or statue) of salt is the li ral sense of the 
one of each of these valves (N.B., one on eac brew. She was struck dead, and her ys 


which remained erect, became 


en 
the other valves are connected | rated with a nitrous and saline substance that ve 


compressed air ; 
through valves with the open air, There is a valve | jj 
on each of the air-pipes, and each valve is con- likely preserved it f a De nie and I 


nected with the armature of an electro-magnet. 
Now, when the No. 1 current at 4, it imme- 


they saw this p 
0. 1 electro-magnot 
which attracts its armature and opens one O the a 5. we 
and rod along towards the fast sheave, and pushes 


prevent the fork by any chance slipping on to the 


5 ‘a pillar of salt 


W ote by the Je 
enthal.) Josephus and others, 


e Wife. To 
I have examined the passage in 
it; the air is kept on, to] To m mind, the translation, & 


admit that 


too forced, 


the only 


M; at the same time, 


Gen. xix. v. 
« memorial 


simplicity, and interpret it as given in our version, 


37 


nta, you will get a warm 
ow, a golden sunset or sun- 
With a little care you will make up a nice set 


[49635.]—Yacht-Keel.—" X. V. Z.” wishes to 
know how to add more lead to the keel of his yacht. 
Said keel is, I think, 16ft. and din. to gin. thick, 
to put a ton more lead on to it at the 


. 


T. Z. his yacht 
would do better by puing an iron or wooden keel 
as possible, instead of the old 


„ ani 
ve tons of lead 


a bit, itis mu 
or limestone inside the 


orcorn. I 
his number) who wished 
buil 


also very comprehensive. course, at 

of our inguiry, it would not be an © 

judge fairly as to the merit of the inte 

given by Mr Jackson, without seeing 2 
referred to. Can Mr. Park me with an 


loose sheave until 12 o’clock 
valve is opened, pulls 
escape-valve, an allows the other air to escape, 


and closes the tube to that ge I shall be very [49624.]—Lot’s Wife.—To 


g } you say ia, t 
he may to write to me.—G. rule 18 only to su 


PAnpok, 12, Cambridge-street, Newcastle. 


[49615.]—Glastonbury Thorn.—In the Wey- 


mouth and Dorset Guardian there appeared a long altogether left 


w as clear in 
they are redun 


46 


and 
marvellous bloomin g of a Glastonbury thorn exactly 
at midnight on ol 


the Holy Thorn.” I am exceedingly anxious to; 
hear more on this subject, especi 
witnesses.—V. ; 


[49616—49617.]—Colour 

and Confectionery.—I fea 
thinking evil of his fellow-men. 
justify him in thinking I wish to 


„or anything other than 


y 
do I believe that it can be done at all. 
of turnips is too strong to be disguised. 
colour of fruit is undoubtedly best but many per- 
sons prefer a hi her colour, and if J am to do busi- 
mess with them I must 
and I wish to do this without injuring their 
by pleasing their eyes. 
Sho know anything of confection making know that 
flavours made from fruit are 80 deliquescent that 
Sweets made with them soon get soft, hence, recourse 
ficial preparations. These I can 


12s 


: T 
extract of his authorities (if 
rendering the passage in question ?—Gero. H. 


ive them what they want, correct, and the “as 
with English idiom (exce 
7). The translation of 

ever, quite accurate: it 


this case, 
GEO. H. LANCASTER 


éc 


living goul,” literall 
became to a soul of li 
be smooth English, however correct in Hebrew | going boat are main 


| put before nouns must, agreeably to 
be rendered differently, and 


As to Gen 
complete as it stands. 


portant point: in your reference 1 Samuel 


»” needs to be sup 
ting, perhaps, 1 Kings iii. 
xiv., 4, i 


A. C.“ — What 
ly th ti partais wie 

p e connective e where 
Aish to make up 

Hebrew particles occur in various 


e sense. The 


e Hebrew particle. | tho centre, a8 in 


d conse 


an 
quently not in the original.“ Please to refer to it 


ca 


, is not 


and have an iron 


gaf and boom, 

ht forward ; and the best sails for a sea- 
sail, foresail, and lib, all fore- 

that is to say, cutter rig. you buy & 

common ship’s boat, of, 88y, 25ft. by 6ft., you a 


gafe. A grest improvement is a 
should be made deepest in the centre, or lft. abaft 
ing sketch.—BLACK 

SNOW. 
[49647 j—Polariscope.—A quarter-wave plate 
is made more easily out of mica than out of any- 
It can be made out of selenite, but you 


„ | polariscope you will be unable to tell when you eee 


J. LANCASTER. 
boo br. WO And no Makin 
Subscri will find no 
i with a e as 
ows: Take a straight knitting needle and file 
from the point and 
then file the end off nearly at right angles to its 


bu wish 
If * 75 to 0800 that 1 do noi] [49627 ) bean de v Effects with the Tar |! a th d the extre d out 
{wish to poison the public with “ bosch” preserves tern.—You can do what you wish rory easily. Sir 15 35 en . a ex all a 9 
xX trust he will be good enough to give me what iie Get some pae collodion and dissolve in i some of 1 g J, y han dl Alt * an for 1 thie 
formation he can impart on the subject. I am Judson’s 2 es. Take three oi four one nee in 1 an ite i „1 vill seu him n sk teh f 
obliged by Mr. Poulson’s reply. Can he assur? me | bottles, an in one dissolve some magenta dye, in de drill Ja 120 of "th huck ad to hold th 
Seine and magenta 188 harm lesa J. T. T another on blue, in another yellow, in the drill, and ang H chuck? ur ea 
the eoun mag T. 1. Then pour into different cover pipe 98 5 boring. — H. F. T., Rosebury, al- 


C49619.J—Tonite.—1 do not know exactly of 
«what tonite is composed ; but I know it is not as 
good as powder for quarrying stone because, in the 


9 * e 
(49654.] Humming of Telephone Wires.— 
You cannot prevent the noise altogether, but you 
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can reduce it very much by slackening the wires, 
and you could have indiarubber bosses around the 
wire where it is joined to the insulators on chimney. 
—W. J. LANCASTER. 


[49654.]—_Humming of Telephone Wires.— 
By introducing a stout piece of indiarubber between 
the bar carrying the insulator and the chimney, 
and a ring of adiarabber round the pin of the in- 
sulator, the noise may be lessened or altogether 
stopped. A piece of chain, about 3ft. long, intro- 
duced between the wire and the fastening, will also 
prevent the noise. In this case, a thin copper wire 
should be soldered to the line-wire, and led loosely 
alongside of the chain to the insulator and con- 
nected with the leading-in wire. By keeping the 
line wire somewhat slack, the humming can be 
moderated ; but this cannot always be done.— 
TELEPHONE. 


(49657.]—Battery.—To Mr. LANCASTER.— (I) 
e best carbons you can have are those cut out of 
gas carbon. These you can cut yourself. There is 
no necessity to copper them ; better leave them as 
they are, and clean them well every time after using 
them. (2) Use fresh nitric acid after cells have 
been used for five hours. (3) The zincs would last 
six months if amalgamated every time after being 
used; but if allowed to go three or four times with- 
out being amalgamated, they willsoon go altogether. 
4) An incandescent lamp would suit a dozen cells. 
ou would not get an arc light with less than 20 
cells, and then but a feeble light.—W. J. Lancas- 
TER 


[49660.] — Electric Accumulators. — Don't 
waste your money on any of the present accumula- 
tors ere are none worth having, and I know of 
no system that can be 19 5 to enable you to store 
the current produced by the dynamo. Tou may 
store one-third of it for a limited time. This is, 
however, a waste that but few would care to make. 
. J. LANCASTER. 


[49666.]—Watch Stopping.—I should say that 
the balance-wheel touches the escape-wheel bar, 
either through the bottom end stone being loose, 
and allowing the cylinder to drop too low when in 
the position you state; or, the bottom stopping of 
the cylinder has got pushed up, and so the. pivot 
does not work freely in the jewel-hole. In either 
case the remedy is obvious.—ALFOJOER. 


i “A.N. H.“ — 
I should feel very much obliged if you would kindl 
assist‘me in the matter of g 
want is to be able to paint screens, panels, &c., to 
hang in windows. Pictures of any subject—ani- 
mals, figures, designs, fruit, flowers, &c. And I 
am at a loss to know how to make the colours 
adhere to the glass. Also, I would like a 
list of transparent colours. Are the glasses baked 
after painting ? or varnished in any way, so that 
they may be washed or cleaned when required? Is 
there any way of making water-colours on glass 
porene In fact, I should feel greatly obliged 
y any information that would assist me in my 
endeavours. I am very much obliged to you for 
your kind offer of assistance.—A WOULD-BE 


-painting. What 


[49669.] - Magneto-Machine.—The ends lead- 
ing from the wire of an electro-magnet or Siemens’ 
armature revolving before the poles of another 

et give the alternate current without the 
medium of any commutator. Iu the small hand 
magneto-medical machines (so called) there is an 
arrangement by which one of the currents is cut 
out, and only those running in one direction are 
employes this way one-half of the effect pro- 
duced by the machine is lost; the result of current 
from your machine will depend upon the speed it 
is driven at.—ELECTRIC. 


[49672.]}—Telephone Communications.—A, 
terminal of bell hammer; B, setting-screw for 
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to hang telephone upon; C and F will also be 


contact studs for the plate to rock upon; E, a 
spring, causing the plate to make contact at C, 
when the telephone is removed from the hook; 
G G, telephone terminals; HI, part of the push 
L; Kis between H and I, but rests on I; when the 

ush is used it makes contact on H; N, E.M. of 

ll; NN, the battery wires.— REONWAL D HANNEN. 


49675.] — Delivery of Feed-water. — To 
OSWELL.’’—Th , the source of water is well. 
Ihave been using a solution, but it has not pre- 
vented the further deposit: injecting it into boiler 
through feed-pumps. The feed taken from hot- 
well, injection from the mains, therefore from well; 
temp, of main 52°. Hot-well feed 82. Lubricant 
used for cylinders is suet. Why feed so far 
in boiler. The heaviest deposit nowis at end of 
delivery-pipe, which comes to end of furnace and 
first row of cone-tubes. The further from feed 
and furnace less deposit. The boilers mentioned 
in town are fed direct from mains, but there is a 
difference of 14 miles of iron mains between them 
and me, and I might say, that the water leaves a 
red deposit in reservoir and on all the 5 
I have also tried the feed cold, direct from mains, 
but could not detect any difference (only in the coal 
heap.)—J. O. E. 


49677.|—Geneva Watch.—There can be no 
culty in removing the bar if you have first re- 
moved the set-square, &c., and unscrewed it from 
the plate. A screwdriver inserted in the notch 
will lift it readily. —ALFOJoE. 


3 Watch. —If your only diffi- 
culty is in removing centre-bar, it is very simple. 
Most bars have a notch next the plate for inserting 
a screwdriver or point of tweezers as a lever ; but 
if this provision 1s not made, you can raise it by 
pushing the steady pins from the opposite side of 
plate, using care, and no undue force. You cun 
test centre-wheel in turus before replacing, and 
see, too, that barrel has not too much shake.— 
C. M. R. 

[49677.]I— Geneva Watoh.—G. Fryer should 
get a brass stake (see Fig. 68, p. 585), and, having 
removed the hands and dial, rest the movement on 
the stake, with the square in (or, if there is a dust- 
cap over), a hole large enough for it (the square) to 
pass freely through. A smart tap with a hammer, 
where the minute-hand fits on, will start the square, 
which may then be drawn out and the bar removed. 
Strike fair, or the arbor may bend or break, or the 
hammer glance off and break the seconds pivot. 
Unless the wheel is out of truth, or rubs very hard 
on the bar, the cause of stoppage must, probably, 
be looked for somewhere else. — AJAX. 


49687.] Watch Repairing.—To *‘ ALFoJoE.”’ 
—In reply to your query, I always use an old 
depthing-tool for the purpose ot correcting untrue 
wheels or balances. Callipers are used by many 
workmen, but I prefer the other tool because it 
er be are nicely a ern The untrue wheel is 
set up in the poppets, and another t placed 
closed to the Am of the wheel. On spinning the 
wheel round it will be apparent in a moment where 
the wheel is out of flat. the wheel dips from its 
correct position, bump the bar nearest to the dip 
on a hollow stake. is will cause that portion of 
the wheel to rise a little. A very light tap in the 
centre of the bar will do the job. As regards the 
lever-watch losing time when nearly down, it may 
not be set up sufficiently high at the ratchet (under 
the dial). hen the chain is in position on the 
barrel and hooked into the fusee, the ratchet- 
wheel should be turned quite half of a circle, and 
screwed up tight. If the spring is not so set, it 
cannot pull the train round as it should do, and 
consequently the watch slowly on, and alters 
its timekeeping thereby. e follower of a verge 
watch is that small eppuauce in which the end of 
the escape-wheel works. It is secured in a small 
stud in the upper plate near to the edge of it, and 
exactly over the contrate- wheel. —ALFOJOE. 


[49691.]—Wheelcutting Machine.— How will 
the following suit querist? Take a strip of brass, 
any convenient length (the longer it is the greater 
accuracy), divide it into 200 parts or more if re- 

uired, drill a hole at each division exactly one size. 


Gs 


| 
| 
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of each week (2 hours) to writing to “ours,” I 
have long thought that I should do most good in 
auswering queries thau entering into discussions, 
the greater part of which are most uuprofitable 
to the major portion of our readers. I 
should not form an opinion by merely reading 
that M. Spring says a certain effect is 
produced when yellow hght is mixed with the blue 
of water. I should repeat the experiments, and 
then make my deductions. We may not be able 
to analyse the green of the spectrum. Well, years 
ago, we never knew there wero one-tenth the 
number of shades in the green that we now know 
of, and it is probable, and possible, that ere long we 
shall know as much more about, not only the com- 
position of the green, but every other so-called 
colour (merely differences of vibration) than we 
know now, compared with what was known before 
1860.—W. J. LANCASTER. 


[49694] —Engineeric g.—I think if M. I. C. E.“ 
reconsiders his reply to this query he will see fit to 
recast it, in making a mistake ut the commence- 
ment, the co-efficient of friction being the sne, 
not the tangent, of the angle spoken of.—Scotcy 
WORKING MECHANIC. 


[49697 .] Spiral Winding.—The circumference 
of core and the pitch of spiral (or lay, as you name 
it) will equal the two sides at right angles of a 
right-angled triangle, the hy pothenuse of which will 
be length of yarn required for one complete turn 
of core, gare length of core divided by pitch 
will give number of such turns required; hence, 
Voir.“ + pitch! x (length / pitch) = length of yarn 
required. If the yarn be heavy, and extreme accu- 
racy be required, it will be necessary to consider 
the diameter of core as increased by the diameter 
of yarn.— Scorch WORKING MECHANIC. 


49698. — Non - Conductor of Sound. —It is 
rather difficult to advise the querist in such a case 
as this. If the floor was covered with rope matting. 
such as is used in chapels, the sound of the feet in 
the room above the shops would be considerably 
deadened. Lead is one of the best non-conductors 
of sound, but if lead sheeting were placed over the 
flooring, it would be rather cold to the feet. How- 
ever, this would have, undoubtedly, the deaired 
effect. Another plan would be to pave the floor of 
recreation-room with ordinary slabs, and then cover 
over with the rope matting. This would not be 
cold to the feet, but I suppose thut such au under- 
taking as this would incur too great expense. 
However, any of the popoe means which 1 have 
quoted will have the desired effect.—G. FRYER. 


[49701.] — Locomotive Queries. — Pheasant, 
A ta, Una, and Trentham are not scrapped. I 
do not know about the others. Would some of 
our railway correspondents say if the following is 
a good run? Leave Edge-hill 5.13, slacken at 
Ditton, stop at Hartford, arrive at Crewe 6.2; 
about eight coaches on.—NoMEN. 


(49704.]—Problem.—In what way does adding 
a belt change the friction on wheels A, B, and C? 
The belt will, of course, strain the wheel over so 
that it bears more on one part of the spindle than 
another; but ‘‘Jos’’ need not trouble about this in 
most cases.—W. A. LEE. 


(49705.]—Incrustation in Kitchen Boiler. 
—A composition called Anti-Lithon will answer 
your purpose. You only require to use a small 
quantity weekly ; it will cleause your boiler, and 
it is perfectly harmless. It is sold in 281b. boxes, 
at 2s. per box. It will remove the present incrusta- 
tion, and prevent the future.—J. POISON. 


[49707.] — Skipping - Ropes.— P gaspe s 
‘own medical man ” will probably, if he gets his 
owu way, go on ta interdict standing upright, and 
to order corsets, for fear of straining the back 
muscles ; to taboo walking, and to order crutches, 
lest the leg - muscles be injured ; and to prohibit all 
food tougher thau gruel, that the jaw-muscles may 
not suffer. It would be quite us sane ashis present 
action. Is there anything wrong with the child, 
though ?—W. A. LEE. 


149707.]—Skipping-ropes.— Pygaspes asksa 
question which his owu common-sense should 
answer. Let him quietly go through the form of 


8 


ow turn up a wooden disc, so that the strip will 
fit tight on the edge with the endholes, one over 
the other. Through these place a well-fitting steel 
pa of course, after having made a hole in edge of 

isc to receive it. By fixing plate to be divided on 
disc, and having a fixed pointer to enter holes in 
strip, on revolving disc one hole at a time, you divide 
your largest circle, and any others which will mul- 
tiply into the number. Now remove strip and turn 
down disc so that the second hole of one end will 
overlap the endhole of other, replace strip, aud 
proceed as before, and so on to the end.—C. M. R. 


[49692.]—To Mr. Lancaster.—I am sorry to 
bave taken no interest in the letters of Mr. Calton. 
I did endeavour at first to grasp his theory, but I 
failed, and have not followed him. Ihave had no 
time to enter into any discussion in ‘ ours,” 
although I have been very desirous to do so on many 
occasions; but as I can only give a very short period 


skipping, aud he will at onre see how useful an 
exercise it is, for it exercises both the arms and legs 
at the same time. The backward skip is more use- 
ful than the front skip, since it tends more to ex- 
pandthe chest. The back skip is like one of the 
ordinary military exercises, with theaddition of the 
hop to ullow the rope to pass under the feet. —T. 
R. ALLINVSON, L. R. C. P. 


49710. — Water Pressure.—If the question 
has retereuce tu the greatest pressure in any part of 
a town, almost every towu which could be men- 
tioued would probably be found to have a greater 
Pressure thau that numed, but in the highest parts 


of towns it would probably be found that ruany 
have not so much.—v. S. 


(49711.]—Transmitting Key in the Morse 
Instrument.— The platinum is used so as to 
always have a good connection. Brass or copper 


BACK OF BOARD 


‘spring contact; CF, a plate pivoted at D, and 
Waun a hook in the plate, just below the point C, 
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would become corroded, owing to the clectric 
spark which passes each time connection is made, 
therefore, decreasing its conductivity. —W. N. 
HIcRS. 


(49711.]—Morse Transmitting Key. Plati- 
num is best because it doesn't corrode. Brass and 
copper get dulled,’’ and feeble contact is made. 
If you are making a key for indoor use, without 
making use of earth wire, you need only use plati- 
num contacts at line wire nipples. —KILPECE. 


_[49712.]—Wax.—Try paraffin wax ond almond 
oil run together, and then clarify them with acetic 
acid two parts, water four parts, colour with 
lemonine or ascarline.—J. PouLson. 


(49712.]—Wax.—I should think the candles 
reterred to are made of pure puraftin-wax of high 
melting point. This is the most transparent candle 
material I know of. Get paruffin-wax of about 130° 
melting point; heat it up to about 190’, and the 
moulds to about 100°, then pour in the hot wax; 
run off the hot water, then run in the coldest water 
you can get, and when thoroughly cold you will 
find the candles draw well. BETO. 


„149713. — Japan or Enamel.— Lou do not say 
if your chairs are new, or if they have been var - 
nished. If they have been varnished, well cleanse 
them with soda and water; no soap. After you 
have cleaned them, and they are perfectly dry, get 
some Medina black, dissolve it in methylated 
finish, and brush your chairs over with the liquid 
stain ; let them dry, and then obtain some coach- 
maker’s black japan; but mind you get black 
japan, and not Brunswick black, as very often that 
is sold for black japan. When you have got it, 
lay it on with a flat camel’s hairbrush in a hot 
room. Now here is the secret. Lou must well 
dust the ceiling, the walls, and the floor of the 
room, and also see to your clothes that not a particle 
of dust flies about or settles on your work. You 
ought almost to be naked while you are doing a job 
of that kind, as the least particle of dust will spoil 
the whole of your work. The black japan, if it is 
good, ought to take about 40 to 50 hours drying. 
After they are finished, to make them look ver 

handsome, you might pick and line them with 
gold bronze made up a particular way. But if you 
require to know anything further advertise your 
address.—J. Poutson. 


[49714.]—Assaying.—Can only be practically 
learnt in a laboratory devoted to that object—i.e., 
in an assay or metallurgical laboratory. In the 
absence of information as to the locality C. E. M. E.“ 
hails from, and the time he has at his disposal, it is 
a little difficult to give him the advice he seeks. If 
he will put himself in communication with me, 
either personally or by letter, I will do what I can 
for him.—A. K. Huntinoton, Metallurgical Labora- 
tory, King's College, London. 


[49714.]—Assaying.—To distinguish minerals 
at sight with certainty requires experience and 
practice with a varied assortment of known speci- 
mens. These should be compared with each other, 
and their characteristics and differences noted. For 
determinative work, in which apparatus is required, 
nothing will suit the querist so well as a blowpipe 
set. e blowpipe and its accessories, when their 
uses have been learnt, are incomparably the 
best and simplest things for the traveller. If 
C. E. M. E.“ will advertise his address, or write 
to me, I will tell him where he can obtain a very 
complete and efficient set of blowpipe apparatus 
and dry re-agents, which all go into a little case for 
carrying in the pocket. The best book for this 

uerist that I know of is Attwood's Practical 

mange ei Assaying (London: Sampson Low and 
Co., 1880). That is a capital book, and is of a very 
handy size for the pocket. To ascertain with cer- 
tainty the commercial value of minerals a quanti- 
tative assay is necessary ; and that is almost always 
performed with a much larger sample of the 
mineral than could be dealt with by the blowpipe. 
Besides, the commercial value of any given deposit 
of mineral depends on many things outside the re- 
sults obtained by assay—such as conditions under 
which the deposit occurs, proximity to roads or 
seaports, price of labour, cost of freight to market, 
&c. The commercial value can only be arrived at 
by a full consideration of all the circumstances.— 
W. Amsrose TAYLOR, Penzance. 


(49717.]—Cutting Diamond.—Glaziers’ dia- 
monds are set in the same condition as they are 
found, and thatstate is a vitreouscrust all over them, 
and when this is broken off the points of the diamond 
in the course of wear, they are useless for cuttin 
glass. When the diamond-setter fixes the diamon 
tor glazing he picks out the best point, which is used 
first. When it comes to be reset, he picks the next 
best and puts that out, and soon, as there are several 
points that may do. When the vitreous crust is 
worn off these pointa, the diamond is of no further 
use as a glazier's diamond.—O. X. 


[49724.]— Bicycles. — The best machine is no 
doubt the ordinary bicycle; but the Facile and 
such -like machines are useful in their way“ Wh 
not get au ordinary machine of a good make we 


under the size, and of a very strong make to suit | was issued by the Clarendon Press in 1717. In the 
the weight, of 14 stone, aud lct him ride the hills |‘ Wicked Bible“ (published by Barker and Lucas, 


with the power he ought to be able to exert? 
'Xtraordinary, or the Sun and Planet Machiges, are 


The | 1632), the word xot is, unfortunately, left out in the 


Seveuth Commandment. The ‘Treacle Bible” I 


similar to the Facile, but higher wheels. Full | douot know. Besides the above, there wersy umerous 


particulars of the various makers.—W. R. Hicks. 


[49724.]—Bicycles.—The *‘Facile” is sana to 
be the best hill-climber, though not so good on a 
level, and has the further merit of being as safe as 
a bicycle can be.—W. A. LEE. 


[49724.] — Bicycles.—You will find the best 
machine for your weight is a Hin. ’Xtraordinary 
Challenge, made by Messrs. Singer and Co. A 
friend of mine, who is about your weight, has 
ridden one all last season, and it has borne him 
well and is little the worse. I don't think you could 
get an Ordinary that would stand the pressure for 
hilly country, without you had it made to order of 
extra strength.—A Bicycuist. 


[49725.] — Mitchell's Steam Washer—Like 
most washing machines, consists of a revolving 
cylinder inside a rectangular box with oval lid. 

he whole machine is made of copper, and the 
clothes are put inside the cylinder. onen water 
to make steam is put into the box, and by means of 
a Bunsen burner, a common fire, or steam direct from 
a boiler, the water is made to boil rapidly. A lever 
keeps the clothes continually in motion, and in ten 
minutes or thereby, all are clean. It is claimed for 
this machine that the water on the clothes in being 
turned into steam blows off the dirt. This may be true, 
but engineers are of opinion that the peculiar fluted 
construction of the inside of the cylinder also aids 
in producing the marvellous work of accomplishing 
a fortnight’s washing in au hour.—A. B. 


[49727.] -Gauging Water. — Several additional 
particulars would be 5 before a proper 
answer could be given to this question. What, for 
instance, is the height of the dam above the bottom 
of the channel, and what is the form of the bottom 
between the side walls? What, in, is the incli- 
nation of the channel? The rule“ is perhaps not 
so simple as A. B. C.“ imagines; but with 
further particulars of the case a rule may be given 
which will be perhaps sufficiently approximate to 
the truth.—C. S. 

(49727.]—_Gauging Water.—The rule given in 
Box's Hydraulics’? may suit you. Here it is :— 
G=dx yd xl x 2-67; G = gals. discharged 

r minute; d = depth of overflow in inches; ¢ = 

ength of overflow in inches. The testing weir 

should be made of wood, and faced with sheet-iron, 
in which a notch or rectangular opening is made of 
sufficient size. A peg should be fixed in the bed of 
stream at some little distance away from the weir 
—in your case, 3ft. or 4ft.—so that measurements 
can be taken in still water. Ona level with the 
sill of the weir cut a step on the peg. Now you 
will want a rule graduated in lengths of an inch. 
Box givesa table in the book, referred to above, which 
will enable you to find the number of gallons 
flowing over the weir in any given time with very 
little trouble. According to his table, a weir 4ft. 
wide, with 18in. overflow. would pass 9,787°2 
gallons per minute.—LAnOR Omnia VINCIT. 


[49729.]— Gas and Air in the Gas-Engine.— 
One volume of air and 15 of gas will do at this 
ressure, but how are you to get an initial pressure 
of 50lb.? What do you mean by higher and lower 
pressures? The answer to the next depends 
entirely on the speed of the Poa and the shape 
of the cylinder. I regret I have not data for 
replying to your last query: but the calculations 
necessary to usefully apply such answer to the gas- 
engine would be complicated and laborious.—W. 
LEE. 

(49731.]—Old Bibles.—I bought an old Bible 
50 years ago, called the Great Sea Serpent Bible.“ 
for the reason that it contains a very peculiar 
engraving of a serpent rising out of the water, and 
locking after Noah’s ark. The serpent is shown 
with the head of a vulture, and is quite unique. 
The Bible has no date, but states it was ‘‘ Printed 
for Longman, Hurst, Rees, Orme, and Browne.’’— 
W. B. 

[49731.] — Old Bibles. — While going over 
Hereford Cathedral some years ago, the verger, 
who was introducing me to the “ lions,“ showed 
me an old Bible, which I understood him to say 
was written about the 9th century, and which, he 
said, was called the Cyder Bible,” on account of 

rt of the 15th verse of first chapter of St. Luke 

ing rendered, Neither wine nor eyder“ instead 
of Neither wine nor strong drink.“ The verger, 
in explanation of the change, said that cyder was 
the strongest drink known then.—E. G. T. 


(49731.]—Old Bibles.— The Breeches Bible” 
was so culled because Adam and Eve were said to 
have ‘‘sewed tigge leaves together und made them- 
selves breeches. (Gen. iii. 7.) It is also called 
the Geneva Bible,“ and was published by 
Whittingham, Gilby, and Sampson in 1579. The 
Vinegar Bible” received its nickname from the 
fact that the heading to Luke XX. was misprinted, 
The parable of the Vinegar” (for vineyard). It 


trauslitious winaca were callou arter the translator 
or tae publisher, or some other person connected 
wits them. Of these, it will be sufficient to mention 
the Bishops’ Bible, 1568; Cranmer’s Bible, 1540; 
King James’ Bible, 1611 (the present translation) ; 
Matthewe's Bible, 1537; Coverdale’s Bible, 1535; 
Traverner's Bible, 1539, and the Douay Bible (the 
one used by the Catholics), of which the Old Testa- 
ment was printed at Douay in 1509-10, and the new 
at Rheims in 1582.—A YOUNG ASTRONOMER. 

49734. —Star Atlas and Catalos ue.— Try 
Proctor's larger Stur Atlas; it contains all that 
you (or anyone else) will need to have in an atlas. 

believe the smaller one is on the same principle. 
The best catalogue will depend on whether you 
only want it for star-gazing, or whether you need 
ig i positions or accuracy in magnitudes.— 
W. A. LEE. 

[49738.]—Art Study.—No doubt the best 
course of study for the intending artist to undergo 
would be at Burlington House. After the pre- 
liminary examination in drawing has been passed, 
and serving some months as a probationer, he 
would pass into the next class, the antique, provided 
his drawing was satisfactory. Then, steadily im- 
proving, he would enter the life class, and attend 
the lectures given in the winter season on anatomy, 
perspective, and several other subjects; but this is 
not compulsory, although attendance to a certain 
number is expected : the instruction is free. There 
are other art schools in London, but the instruction 
at the Academy ranks first, Sir F. Leighton, 
P. R. A., taking an active part. Mr. Ruskin's works 
contain the best instruction almost of any books 
written, his Elements of Drawing, Modern 
Painters, and numerous other books, being works 

eatly prized, both in a literary and artistic light. 
Ar. F. A. Eaton, Secretary Royal Aca demy, will 
furnish all information as to candidates and their 
admission on application. Roya Academy students 
have free admission to all galleries on production 
of their pass, to enable them to study the different 
styles of art. Art has a somewhat erroneous idea 
of the profession. A man can no doubt be manu- 
factured into a fairish doctor or lawyer, but a true 
artist never, unless he has the gift of nature. The 
profession is 1 EE more and more crowded 
every year, but mostly by people who can’t draw, 
but don’t know it; there is always room for good 
and true work, and at no time have artists re- 
ceived such prices for their works as in the present 
day. The Lear's Art,“ published by Sampson, 
Low, 188, Fleet-street, price 2s. 6d., contains in- 
formation on all art matters, and is very useful. 
There are scholarships at the Academy to won, 
one of which enables the lucky student to travel 
and visit the galleries abroad, Dresden, Venice, and 
others, and see the works of men whose names are 
familiar in every household. Great perseverance 
and unflagging industry are the characteristics of 
the successful artist. Mr. G. Allen, Sunnyside, 
Orpington, publishes Mr. Ruskin’s works.—Anrt 
STUDENT. 


[49738.]—Art Study.—Any man of fair aver- 
age abilitics can by hard study and perseverance 
become a sufficiently good lawyer, physician, or 
even architect, as architects go nowadays! But to 
become a poet, an artist, or an actor of eminence 
requires something more than study and industry. 
Many decent versifiers may do a little as song- 
writers and magazine rhymers, and any well- 
favoured, and lively young woman, with a tolerably 
good voice, can play a singing chambermaid ” in 
afarce. As there 1s still, happily a fair demand for 
bad pictures to furnish the walls of semi-detached 
villas, and to hide ugly wall-papers, a good many 
painters who are not in any sense artists get a more 
or less uncomfortable living by their work. A 

outh with a fair share of ability, and ready to 
begin the study of the figure in oil, has probably 
passed through the elementary studies in a country 
school of art. If residing in London, he can pursue 
his study of the figure at the South Kensington 
School, where the fees are £5 per half-yearly 
session; or in the district art schools of Lambeth, 
St. Martin’s, or West London, where the fees are 
perhaps a little less, and the teaching as good or 
better. There is alyo the Slade School at Univer- 
sity College, where the fees are about four times 
as high as at South Kensington. The teaching at 
the Royal Academy is free, but entrance is only 
obtained by competition. Twice in the year candi- 
dates for admission must submit a chalk drawing 
from the antique, 30in. high, aud anatomical studies 
of the skeleton aud muscles of a figure in the posi- 
tion of an antique statue. If these pass the 
„Council,“ the applicant is admitted as a Pro- 
bationer’’ for six months. If his work as a 
‘*Probationer’’ is satisfactory, he becomes a 
„Student) for a term of years which used to be 
ten, but is now, I believe, less. The studentship in- 
cludes a free course of anatomical study at King’s 
College and other minor advantages, as well as the 
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remote chance of obtaining a travelling scholarship, 
entitling him to three years’ maintenance in Rome 
for purposes of study. Other courses open to the 
art-student are the School of Art at Antwerp, 
which is easily accessible and, I believe, gratuitous, 
while Antwerpis a cheap place to live in ; and 
Paris, the only place where, as far as I know, a 
young man, who is a man, and not a milk-sop, 
can study art through and through. The great 


[49766.J—a aj usting Rod.—This useful tool is 
used for testing the equality of force exerted by 


liquid or drops off with an old silk handkerchief, 
Or anything that is soft and free from lint.— J. 


ought not to be overlooked, as it is by many. To 
Povrsox. 


use it, remove all wheels from p except the 
d with 
(49754.]—Collodion.—Yoy appear to have used n Tusee, an 
just about double the quantities of ingredients usually d 5 05 e chain el 150 a ue, 
employed. Take 5oz. of what you have mixed, add | 20d set up ratchet on barre oa anou 97 
to it 3J0z. ether and loz. alcohol n of split en 
plate. If it should prove too thin, the addition of (now you can see if stopw ork is in working 5 rder, 
. ° me ~- | if not, correct it); move weight or weights on rod 
it all right. Although it is not unusual to recom and fix where they just balance ; allow 0 gently to 
ence is that it is better to keep the former somewhat | unwind, testing at every turn: if it balances when 
in excess.—W, Rosrnson, Jun. 


[49756.]— Boot Soleing.—1 fancy “ F.S.” j ; vill se k: 
used as all amateurs in our trade are—viz., that as make a slight mark on plate ; this will be your guide 


French, and learn 1 and the mysteries of 
the ‘‘Savatte,’"a mode o j 
try 


numerous classes—sometimes cO-operative—de- 
voted to that study. The day is passed in work 
and study in his atron's studio, and the even- 
ing at the Ecole deg Beaux Arts, which, like our 

emy, is free, and where also a travelling 


. is awarded, I think, alternate ears, 49770. — T. Tron.— A Constant Subscriber ” 


: ips: ill find e has a be litt angle hand, unless he is 
this accounts for the soles bulging over the edges. re Seo mith with a little angle and he 


he may make a little money by sale of his studies, 
or get a commission now and en to copy an old 
master.— Rohs CRUSOE. 


{i9739.J—Oyater and Fish Culture.—The 
following books will give Sirius some informa- 
non about oyster and fish culture . Report of 


seeing his machine. T rings are often bent 
round pegs in a tis alee rock iter making = 
: hot in a furnace; it is also ssible, but a long jo 

hands, beat it well and evenly all over, when three to bend it over a block by hand: out of a common 
To weld it, close it up jum Jointed, and 


the corners of the flanges, which can easily be 
ightened a ain, and then weld both flanges. 
e “laying in Viba. If neatly done, the weld- 
[49758.]— Barrel Organ. — “J. C., can blow | ing d łin. to the length of the bar, or cir- 
Norfolk.” by Frank Buckland 1875 (Blue Book) is reeds as well as draw them : mine are same. | cumference of the hoop.— BOSwRII. 
‘Report on the Sea Fisheries 5 Kn 
Wales,” by Frank Buckland and Spencer Walpole, 
1879 (Blue Book). Report of the Commissionerg 
of Maryland,“ 1876. Very little is 


: : „55000 it is set down by Molesworth at 21 tons per square 
gelen ature of flat-fish beyond the fact that in bus being able to rend ati to tell it difficult to set 8 


pins in; best get a friend to tell him the notes and A tod of Sue bon een fn is ors 125 28tons. 
their duration, emiquavers just pins driven jn redish ; : will break 

uavers zin. looped thus R j; crotghets łin., minim 8 under a strain of 5, 310Ib., and the breaking weight 
4 t 2 . 


m., sẹmibreve lin., for common 
149740.]— Barometer Tube.—Erratum.—The tim 


word “‘ severed,” in 3rd line, p. 21, is put in place! inthe tune you have chosen. Now set Our compasses 

aof covered.” M. M. I. Sc. S. so that they will go around (nearly) by moving as 
49740. Barometer. Tube.— How is the tube | any times as there are bars in tune, leaving a 

Severed three-quarters of its length by the be tuße 

V Tac soo how mi cuter the tubo and tap down the levers as he Calls out the notes. 

the column of mercury unless the tube is very Each set must start and end alike; the next set must 

small. If I understand the querist, the on] easy start where the last end, dotted notes a little longer. 

wey is to take off the casing and look.—ty. A. | — PROGRESS. 

EE. 


küld gd b. Piston Rings. Vou do not say what 
a . EK ind of a piston yours is. If it has the rin sprun 
1 10 ae ride alah DE Engine. You out by a spring ring, then the simplest way will bs 
: taking the belt direct to have a tempered tel ; tted insid 
aon ee pulley on aw spind 5 n bet spring rin ade 7 0 1 45 18 hive 1 
belt =e easier and laei ioh Sees doi e spring. If Jour piston is not of this make, give a 
8 ger than a short one, d ti d 1 ill d be 17 8 
und will not slip nearly so much. If there jg room, Linon Our 4 will do my best to he p you.— 
let the centres of flywheel and saw-spindle be not OR Omnia Vincrr. 


weights of rods of the same le are 
also proportional to their areas, therefore ther 
strength of those rods will be 1 tonal to their 


we get by simple proportion :—As 3°34 : 369 ve 
21:5 : 2·37tons = 0,308°8—say 5,310Ib. as above.— 
Ex-BTAckSxAITEH. 


— ͤ ñU— 
UNANSWERED QUERIES. 


The numbers and titles of queries which remain unan— 
swered for five weeks are inserted in this list, and if e 
unanswered are repeated Jour wecks Afterwards. Wao trust 
our readers will look qver the list and send what informaiton 
they can for the bent fit of their Jellow contributors, 

— 


Since our last, Progress has replied to 49073. J. 
Poulson, 49293. 


in good condition use castor-oil. If any trouble 
with belt slipping, powdered rosin is a good thing. 
LABOR OMNIA VIxcrr. 


[49745.] — Fusible Non- Conductor. You 
might try gum dammar or seed-lac.—J. Poursoy, 
_ (49751.]—Ointment for Ulcers.— Mr. Butroyd 


is quite correct in the name of the substance in 
question, it is called Iodoform.— H. F. I. 


one pump off, the pressure would decrease. Second] y, 


diameter of the delivery pipe and its length, and 
upon the number of strokes in the same tine when 
going fast and slow.—C. S. 


elivery main is of a proper size to take the 4962. Zine Tanks, Mi lk, and Ammonia, 415. 
discharge of the two pumps, then the gauge should 1500 e 1 od ing, ua 
show very little difference whether oue or both the 49075. Gan W dia e 
4076. Making Circular Bellows, 416. 

40082. Magnesian Cement and Emery, 416. 


beeswax, and oil, and is termed yellow basili- 
con.” Is this anything like what E. Butroyd re- 
fers to? — B. H. 


ln la, Ointment for Ulcers.— Ves iodo- 

j t you refer to; but better not use such 
without a competent medical man’s directions, who 
knows ou case. It is generally only used in very 


cases, and that only when 80 directed, — 
F. R. C. S. I. 


[49751.]-—Ointment for Ulcers.—The sub- 
stance is correctly named ‘* Iodoform.”? 


when the pumps are worked quick ; but when 
working slow the pressure gauge should show the | 49090. The Largest Ironworks, 416. 
pounds pressure due to the head plus the friction of | 49095. G. E. I. Locos. 416. 

the water in the main. With rising main of proper 49105 Tr of Wight Locos., 416, 

; : 8 44% Yacht Building, 416. 

size, and laid free from sdden bends and air- 49104. Brewing Pan 416. 

vessels on the delivery side of pumps, the pressure 49106. Motor for Workshop, 416. 
gauge will vary very little whether the pumps are — 
worked fast or slow, singly or together.—Lanor | 49360. Portable Boiler Tubes, p. 608. 
OMNIA VIverr 49364. Bamboo, iO, 

7 . 493069, Monaten. 509. 
[49766.] Adjusting Rod.—If you refer to 49376. Mou ding Hiugs, 509. 

letter 48066, No. 915, Vol. XXXVI., you will find a | 49378. Boiler, m9, 

description of the uss of the above tool. If the 19353, 1 pater, ae 
balances are dirty with oil, clean them in rectitied 435 Grinding Gude hine, om: 
benzine ; if tarnished only, rub them with a piece | 49391. Alloy for Steam-cucks, 509. 

of smooth cork, on which is a little moistened 49401. Hexagonia, 510. ' 
rouge. I cannot five Jou a positive reason why | 49406. Velocity of Wind, 510. 

ed to sto ped after cleanin . | 49410, Eyepiece for Gregorian Reflector, 510, 

Possibly the balance. staff o each was bound In 19115 Timber 3 Pua ot. 

19415. New Ready Reckoner, 510. 
40422. Pleuro-Pneumon in, 510. 
49435. Angle of Boring Collars, 510. 


form, iodine replacing chlorine. The formula for 
chloroform being CHCl, and lodoform CHI,,.— 
W. H. S. W. 


149751.]—Ointment for Ulcers.— E. Butroyd 
18 quite right about the name of the substance he 


Persistent smell; in form it is more to be compared 
with mica than Gunpowder grains. The usual 
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QUERIES [49783.]—Tuning Bells.—I have cast twelve bells, | weight and part with water ; but when on the i 

' in shape like deep saucers. T shall feel greatly obliged if | side, as at CB, it will be part filled with weight, and the 
— — any of our correspondents will give me & hint as to tuning other part of the cylinder V will be a vacuum, W will 
vse mas > VERS Ses | pao) gs ih fn vtpp Now pt fou ok 
mechanical readers of the“ E. M.” giye me some help on 40784. —Separating Tests. for Telescope cylinders on ie wheel instead of two-i . each 
the above subject! I baye got & horizontal engine, ill some correspondent kindly give a few test objects | quarter the question is— Would the wheel remain sta- 
cylinder 20a i ke At- slide-valve | suitable for the present time for im Shin. a tionary ? m what is known of the laws of Nature, it 
Link-motion, travel o valve Sin. engine was for- | the last few days the al steady, and certainly would; but T fail to see why. Some may urge 
merly used for winding Now I want to drive | with my Calver equatorial I have split, with power 300; | that there would be a loss in the weight W dropping from 
i with it, which would keep it going one Way, C Cancri with 450, OF 175 Geminorum, > 749 Laur, and C to B; but in the position CB the weight is supported 
but woul not like to with the link, as it mg Bootis beautifully. With 450 and a Barlow lens I by the exterior pressure of water and atmosphere and 
put only inst the wheel is really on the closed end 


He i i 
t i L can, half k could not get the discs of 7 Coron fairly apart. 
isto cut ofl as carly as po fe Strobe, in contact. With the same power 1 elongated, but could 
j Leonis. Is this satisfactory work for thi 


the —— agains 

C. Moreover, the weight W in CB will remove to the 

end C again as i 

pressure of the exterior water and atmosphere 

greater than the weight W, for ight will then be 
y on the side of the i 

vacuum V to occupy 4 space of 2 cubic 

power would it exert, and where Wo 


valve, Please say OF quo 

necessary lap on steam side and exhaust.—L. H 

49776. Air Compressers: n, ould any reader 
e 


kindly give his opinion on following question 1— | oblige by giving a. sketch or an 
turn the waste air of an air- | ena le me to construct the action for a wind est as 
it | describe Dresser in the latter of No. 5 of his cease 1—NOBFOLK. 
R. WaTurnrID.— Will 


Would it be practicable to tur 
into the steum- pipes 1 have thought it 


compresser into T° | = 
be possible, for some years ago they a (49792. Holidays. — To M 
in ours if it is legal 


you kin y inform us um for a 
to be in full work, all men OD, on Good Friday 
if the keye would require springs to — F. N. J. 

e [49793. —Casting in Metal Moulds. 


them back to th evel after being pressed down, OT i 
the weight of the valves be sufficient for that purpose ? | be glad if any of " ours will give information on above 
i —_yiz., point to be observed in esigning the moulds, how 
ared for receiving the metal, 


Any i ormation will oblige—J. B. 
ves the subject ?—RovsH.icHt. 


[49794] — Swedish Abacus. r 
asto method of using the Swedish abacus ? 


‘Also of the Chinese implement, or & 
cheap work on the subject 1. 


inclined planes, and as these ö - 
is a great amount of waste, and the alr that 15 


there 
pressed into air receiver attains a pressure of 71b. per sq. 
Inch higher than boiler pressure. idea is to turn it 
into steam-pipes by ted valve. Any hints on 
above will oblige—OXE ANTING STEAM Room. 
[4977.| House Agents 
+) Mr. Wetherfield, or some of ours,“ kindly | €49 
claim 
only a certificate 
—ScrexcE STUDENT. [49795.] T i 
[49787.— Waggon. Couplings.—Two couplings are „ “Alfojoe.”—A friend brought me a Geneva Wa 
erally used on railway waggons or trucks. ould | that stopped. On examination I discovered that the 
i ith links answer the same of cylinder Was exposed to the esca eel teeth 
aP | instead of the hollow portion. To this I un- 
pinned the hairspring at the stud and let it out. On 
pinning up again an lacing balance, I found the 
watch would go, but that I could not turn the screw in 
i the watch i a 


han 
tained orders to view, am t others, 
are in progress 0 building. 
I find it has been inhabited one strong couplin Wi 
some tim and I destroy order. Subsequently I look over purpose as two coup i An answer by some one in 
9 N ould oblige, as I am trying to make & 


commis- | new coupling for same.— LINK. 

har eros tm of Voltaic to Frictional | par h hout sto 
ectricit lf Mr. Sprague (to whom we are ar nome without s ing 
; all m much — — for r dual — bee eee —.— under the 
contributions 10 si ours”) could explain tf ve in a I can judge the pivots are uite true. Woul 
satisfactory her 1 able to screw the 


eq 

This offer not being accepted, should I enforce m claim 

i i ull commission or for half-com- 

mission 15 the agent! In making my offer to the 
ed my right as against the builder, 


Theories, p- 15, and 
ne bees — ity, of electrici : - 
action of a sing grain of water on our grains o zinc is : 

17 : k equal in quantity to that of a owerful thunderstorm. 3 3 otom 15 * just under 5 
to F. R. A. 5. for che trouble he has taken In replying | And again : “The quantity of e ectricity associated with | i ng a should ; int ti 
the orbit. My question was | 1-60th of a grain of hydrogen in water, if diffused over f in watch 5 and shoul receive any ch Te on as 
des of the | cloud 3,27 t. above the earth, would exert on an a great kindness, if not trespassing wonm os. 

8 8 (49796. _ Screw-Mania.— Will 40 O. J. te 
rk on which the screw 


say how be proposes to drive the wo 
i chased when the work is run between twocen 


40776. The Great comet. I am much obliged 


perihelion given namely, 5512. TH as 
earth on the eptember was 340 . e perihelion was | how the above agrees with the laws of energy- Th is to be chas 
55°, it could not have been deen to the west of the sun dation of four grains of zine in the voltaic Lell is barely as I don't see my way to the driver or face-plate 
‘valent to 490ft.-1b., and not nearly what wo ise | whilst using bis very simple and 7 be appliance ? 
What should be the diameter of sli par for a 5in. 


either before ar a ie passing . It was, nat ey equiva lb. 

some degrees e wes ore coming to elion of water 1 per cent. in temperature. How, 

and has since moved westward. On the 6th January, it | this small gung af energy be considered the equiva- 

was in ofen ad „and from the nature of its very | lent of shattered trees an tharch-spires, and does not the] (49797.] Sirius ro F. R. A. S. 

ot orbit, a wis 6, l energy expended seem outofall p portion to thechemical | scopic Results for Motions of Stars in the Line o Sight, 

bit would th nee from the axis of its action which is stated to be its equivalent? A plain : =)? i in the Monthly Notices 

orbit would not be mor han 60°, making the long. | answer will greatly obli _Us-MATHEMATICAL READER. : 

(49789.}—Blectric Alarm Bells. —Would 

inform me as 


u ving 
e, its rihelion 1 ? ld b 
pe on long. Jen 1 Lancaster, or some other kind reader, 
one or both wires 


tif re 
280P, not 55° 12. This must be quite vident in st a 
4 quite evident ift 1. Jing] how the above are fitted up, so that if 


the positions ically. „F. R. A. S.“ says its motion | ; ue) 
is re teres Hula states it was rs ssible at | 1f broken, the bell will ring until the connection is made = 
: behind good again 1—BOLDEB measures shows that the concluded motion of Sirius was 
approaching the Earth at the rate 0 21˙5 miles per 
derstand that such a 


trograd à 
the time to say whether it p et or th 
. y prov e former to be the 49790. Ground, Bait for Trout — Perhaps some 
43 On the 8th September, the comet would | of our readers will kindly give me a few —— for second! Anis indi therefore, $ yithin ten months in the 
ey rom the sun about 0°45, the earth's mean distance, | ground baits for trout-fishing ! The one I most especially ti 1 Sirius 1—8 ornoscorn 
angular elongation from the sun would be about 10° | want is a certain 91 ich motion O am snipe 
west, presuming its motion direct, i i 
elongation would be evel ig audi as it now 
ing i t part o its orbit nearest t 
ag i RY [49791.] — Weight and Water —I have conceived | months had exp 


“ F. R. A. S.“ says the descending node is 13° - 
making the ascendin cad 194°, S s 3° 59 | an idea respecting. weight and water, 1. which I am in auction. I have sent a party 
E M.” state the 83 345° 60’; as the comet came from mented. I therefore solicit | appears the enbrokers bought it in themselves for 


I pledged a diamond ring 


difficulty, not having expert 
opinions. Tho following is 4 rude sketch drawn to suit] ¢» 10s. Can hot claim the ring of them upon 
the amount of interest, Cc. OF the amount above that 


which they may have sold it for 1—G, JOHNSON. 


49799. Comet. Hos is a comet’ 
ted for the intermediate days from an 
Is it only by dividing the difference between the days ‘— 
No Sid. 

(49s00.]—Driving Clock. II a driving clock keeps 
a star on the wire for about an hour or more, does it 
pron the instrument to be in the meridian and to the 

titude accurately ?- No Sid. 

(49g01.] -Nebulee.—Is 10 1 163 Sextantis 4 star 
ter or a nebula, and how are they to be known apart 


clus 
in Webb's appendix or any other book No Bic. 


f 49s02.] Varnish for Metal specimens. Tish 


WATER LEV EL 


mode would be on the opposite si of the sun, how coul 


It then be in long. 13°50 

1497 79. To ee Alfojoe. What is the meaning of 

l im and the long and short ares of balance- 

we Can a Breguet spring be applied to an ordinary 

Jish lever watch, and if so, would it improve the 
tiumekec ping }—NORTHEBNER. 

q49780.]— Ventilation. T° „ Lerrtus.””— Having 

our letter on Ventilation (49223) 


Will you kindly etate why you say, “This plan is b 
inciple that a current of air conducted 


tbe zinc pipe can be made square or oblong. If square 
-x ob „would the unbroken volume still ascen 
with ent force, and would wood not then be better some of your readers kindly state the best kind of v 
rtical tube (as less liable to get for coating specimens of brass, iron, steel, Ke. 1 I want 
a varnish that will set bard and be transparent J. F 


than zinc for the ve 
crusbed) with a 4in. hole through wall? Where does 
Jo. foul ai, tobacco-smoke, &c., go tol Would it not 
better to carry the vertical flue to $ of theheight of the 

and how does the ventilator act in & high wind! 


[49803].—Distance of Mars from the Earth.— 
I beg for a reply from “FP R. A. S.“ to the following query. 
—In table ti. (Page ago) of Lock ers “* Elementary 
Lessons in Astronomy,“ I read that the least distance of 
is 62 millions 9 miles, — 


What proportion should the size of the tube bear to the 
size of the room T. Macca, M. 
Mars from the ea is 

| [49781.)—Tests for 2}in. Refractor.—I can see omit the odd figures. T assume this to mean the minimum 
the com on to 11 Monocerotis with my 21in. refractor value of his distance from the earth. Th in Elements 
with a power of 100. Ought I to see the companions o of Astronomy ” b Dr. Ball, pase 266, Ko., I read that in 
Arietis 1 Would some of September, 1877 (for instance), the 
distance of Mars from the earth was brought to nearly as 


low a point as that distance is capable of attaining— Viz.» 
to about 34 million miles. I bope F. R. A..“ will kindly 
tell me how to read these passages W. D. B 


(4904. -Protocarbide of Iron.—Could any of 


your readers inform me how Spencers protocarbide is 
i I magnetic oxide, 7 t 


Castor, Procyon, y Virginis, Y 
reader give mea few objects that would serve as tests for 
4 the above 1, Fs 
(497 Saz. Bloom on Oil Painti 
fresh painting frome dry room to one rather damp, an 
i ered with a kind of bloom. On 


simplicity. Let H be a vertical wheel immersed in water 
revolving upon its axis at H, the wheel to be, say, 20ft. 


ugs. I took a | diam., having two equal cylinders, C B and DF, attached 


very 5O00 it was co 
it back, it became dull, and wherever 1 touched it 
dulness, it ass a greasy and j| c linder is sufficient (when erect) to overcome the pres- ade ? Is it the same as na 
sure of water and atmosphere rhen each cylinder is on | In Dr. Ure’s Dictiona ot Arts, Manufact and Mines, 
ith | under the heading of Water, page 1021, I find it sta 


with wet te remove the y 
At HSR silvery look. Will any one kindly state the cause, 
and bow to prevent it 1—Epsi.ox. 
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that Mr. Spencer, the well-known discoverer of the 

electro Process, wus, 1 to the magnetic oxide of 

iron not ing found plentiful y as a natural body, led to 
: io ie 


Someone who is used to doing valves Will assist me 
how to Proceed, and oblige others as Well as—Stipg~ 
VaLve, 


such fragmentary magnets will be proportionately weaker, 
Who's right —V. V. 


149815.) Ma _Examination.--A science master 


make experiments with a view to ma it artificially, ts in chem; to write lon 149831. —Dynamo.—1 have an 8 h.-p, engine. How 
and that he su in doing so at a moderate cost and ana ery, 9 answers in chemistry Li ion can I tind exactly what Power I absorb i 110 ave 2h.-p, 
named the product Protocarbide of iron the same ; l to spare, how many 16c.p. Swan’s woul this give! 
article, an experiment is described as ha been made Which dynamo Mues most light for least expenditure of 
— aer at a ed some Por water darao in ole CV. ren to be rewarded with | power 1 C. MoWniaraa 

— 2 > pee a . 
than o rter, into a glass vem containing a Sin, Success next May W. (49632.]— Meal Mill.—Can anyone give me the 


49816.]—N. E. R. Locos.— Could any Correspondent | drawing of a meal-mill with two Pair of stones — El dix 
onl me with the principal dimensions, including weight | Lap. 
of engine (pet with tender), and total heating surface of 


the N. E. ress engines of the classes of (1) No. 19. : 
h a the first three 


(49833.]— Street Medical Cotl.—Why does the 
contact-breaker of my coil stick fast when condenser is 
used?! One wire from the 1 is connected to the 
outer pillar carrying the spring, an 


not case? I would be glad to know if Spencer’s negative is connected to end of primary wire, The wires 
Protocarbide is now manufactured, and where it oculd be ne !—and | of the electro-magnet are Connected one end to centre 
8 2 i : 


illar, the other to ing of primary wire.—T. B., 
Nottingham 


ang treuformamental TOF keel be 
0 Konfounder desirous o ng 0 

in lag! - Sta qnio Ware. can any of our readers obliged if some of your numerous and kind readers conld 
inform me how this ware or Japan is made! enlighten me on the following points :— What kind of 
Hopkins, of mingham l . metal or mixture of metals is better adapted for orna- 
ti K. mental custings, such as banisters, &c., and whether 


as the old one 1440, Ke. ? What sort of engines is Mr. 
McDonald expected to turn out for the express work 7— 
W. Tunoursov. 


49805. —Gas-Stove Exudation. — on a gas- 
) been burning through the winter, I 
notice that a . substance lire lime, coloured 
reddish by the iron, exudes through the joints of the flue 
and pein some defective joinings of the stove. I 
know what it is? It probabl comes 

h dissolved in the water which is cond as one 

of n" producta of combustion on first lighting the stove, 


[49806.]— Nickel Tarnish. — Dr. Ure states that i i ething like a cog. 
oe 2 oxidised by contact with the air. Can any | ( : ture) formin din. wide, to 


and saltpetre in Malleable iron, and whether some kind 
of acid is put in casting cart-steel '—Joumivs, 


i485. ]—Geaeva Pivot-Holes.—I wish to puta 


e in the top of i-plate of a Geneva watch. Will 
some friend inform me how to proceed ! And, also, a 


, T, 

ring is thick iy N t 

from the wire 1—if so, what kind of insulation to use, 
d ild up commutator ? An answer to 

the above will greatly oblige—One IN 4 Fix, 


49819.)—To “A Fellow Workman.” — Would 
Fellow Wor ” kindly i 


149807.) — Fusible Wires.— Could any reader tell 
me if bismuth can be wn out into wire! Also where I 


149886. —Wimshurst’s Influence Machine.— 


Would Mr. caster kindly say whether e ents 
I fusing-point I—and oblige-- Lol aura de ogi Pinion, which he mentions on aida hardened | pitherto made ane tended to show thut tho mariana 
[49808, }— el Paint Bakin — Wil any kind the it himself ener s or will repaire: efficiency is obtained by using just twelve sectors on each 


reader inform me how this PA of work is done for iron t - 85 i 


. cylinder plugs, winding arbors, and 
way to construct an oven 5ft. square !—Mecianic, such articles as require turning are hard when received 


from dealers 1A. T. A. 


gained by employing an increased number, with, of 
course, a proportionately reduced surface to each ! I see 
t Mr. 


tha caster recommends the sectors to be made 
leb ef Electro-Magnet.— Wha; B. W. G. and L Will Mr Wetherfi ld kind] ad vi IJ in. in width, tapering off to Iths. is seems to be 
length of wire shouid i wind on each leg of jin. diameter | _ [49820.]— Boring Will Mr. Wetherfield kindly arabe iderably I the in No. 929 would 
round iron, say, Gin long each leg, 1 oe form, to, in the following matier — Father dying. leaving a considera J. larger than figure 


imply, and in Preparing a 16in, machine from the direo~ 
tions there given, I only allowed sin. at the widest 


then to my children, Some years back he borrowed £200. 
giving the deeds of my houses for security. The exe. 


8 probably scarcely sufficient to obtain the greatest effect. 
49810.] — American low Filester and | cutors are to make me pay three years back in- | — Topkxr. ; 
Mate ©8.—TI shal) feel obliged any sub- | terest, Am compelled, as father in his will 40837.) —Gd. E. Engines. —Can someone give 
Scriber to he E. M.“ state from rsonal | that all just debts were to be Paid, and he hag only been 


description of new inside cylinder express Nos. 563, &c. ? 
em appearance ig very flne.— H. S. P. 


408. —-Punching.— will someone please answer 
thé following !—I have bar iron to Punch; the thickness 
is 3-16, and I require a Jin. roun chem. ) 
punch breaks off if I leave it too hard, and if I leave it 
soft it bends up.—OLoLra. 


indly 
experience which he considers the better of the two, 


dead about twelve months ! If not, how can I recover 
namely, that made by Miller, or that by Traut 1—Erz —J. 8. 


the same ? 


{49821.]—Prevention of Rust in Small Arms. 

> Would some reader be good enough to inform me on 
troubled * i iy the best way of Preventing rust in rifles revolvers, &c, ? 
but as I f to reconcile the teply contained in last | I have tried the so-called. Rangoon oil, neats-foot, and 
A.“ wi i sperm oils, but without effect. I should be obliged if some 
one would help me out of the difficulty I—EBORACUN. 


4922. —Prepared Paste. will « Rojam Semaj ” 
kindly inform W. H. T.“ what are the ingredients re- 
quired for making the p paste mentioned in his 
H. potons which appeare on March 2 (No. 49343).— W. 


149823.) —Tinnin — Could any of your readers sa 
: labels 1H. N. á 


49811.]—Batte Cons ction.—I fear I h 
L F = DEM tru ising ave 


assist me? Should the barrel be solid or a hollow 
cylinder, and of what wood and diameter? I want it 
constructed so as to be worked by the feet.—N IL Drs. 
Apo. 


49840 Nerourial Pressure Gauges for 
Steam- oilers.— Will someone kindly give me in- 
formation respecting mercurial ~ gauges for 
swam-boilers? A few pos ago I had one in use, but it 
gave consider. ble troub e : the float would Stick, instead. 
of rising and falling with the column of mercury, and 


the best plan to tin smal) brasa 


(49824. ]— Western Australia.—tI am a joiner and 
aw. mill hand, and about to emi te to Western 
ia wi f Wife and six children, twelve 


A i contact between the two were im ect 
issue, where you say, “I do not see that platinum put the gauge into use again, and should be glad of an 
would be any improvement. The E.M F. would bethat aa information, but more Particularly of such as relates to 
e „as the platinum is no but a preparing the mercury and the iron tubing to receive the 
i same, the shape, material, &c., of the float, end the best. 


method of Suspending it.—M. W. T. 


49641.)—Air Ang) gis.—I shall feel much obliged 
if i ee or any othar of your chemical readers, will 


[49825.]—§ hear Stee] Filings.—I have about 101b. 
of pure cast and doucle shear filings. Would someone 
indly say if they are useful '—Toor FLER. om ye 
ic matter, &. in air.—A. W. : 

[49826.]—Gregorian T organic matter, 

cted [49812.J—To Mr. Wetherfleld.—I buy fifty shares 
ina mining company from my broker, who tees 
me a certain price for them in three months from date of 


purchase, an gives me a written Surrantee to that effect. 


element in mangancse cell, the current is not thereby im- 
Proved '—Therarruriet, 


(49812.]—Tithe Rent Char ©.— Would Mr. 
Wetherfiald let me know if an owner of land is compelled 


; what is the Cause. as both tel and eyepiece are What is the value of that agTeemncnt—ought it to have 
oe Sor 10 70 t © 1 he 155 k ve iT Ane thoroughly dead black inside ? at is the proper | been stamped ! If so, cost to get stamped, and where? 
o 144 de processe for the amount if y fused it JE distance behind the large speculum for the eyepiece its unstamped condition, is it evidenco in a court of 
PHILANTHROPIST i Te ces as Placed, and i eyepieces require diderent 


law, if they refused to pay the agreed sum at the men- 
distances? If So, what is the rule 1—ALPHA. R 
149827.]— Pile Driving.—I wish to drive thirty 
i out 13ft. by sin. square, Sft. deep, into rather 
stony sand. Must the piles be tipped with iron ? And, 
if 80, might it be done with (what shape) cast iron ? 
ow could I riga temporary monkey, and of what weight 
should it be? Some Practical advice would be thankfully 


1.—Perhaps Dr. Edmunds, or some 
other reader, would kindly advise as to the following case 
of determination of blood with Which I have been 


{49813.]— Bill of Sale.—To Mnr. ‘Wernenriety.—A, 
carries on a money-lending business; B. Invests £50 with 


d 

7 

e t side of the face, 

which lasted several months, and am very often threatened 

with a recurrence, especially when exposed to extreme 

cold. The situation is the gat side of the nose, anda 
adjoining, which ig always in 

ared or inflamed state under all circumstances, par- 


1n value, owing to the weekly re pay 
im (A. by the mortgagors. A. ai ter 


140828. —Leclanche Battery. To SIGMA ” op 
Mn. Laxcasi ER.— What is the action which occurs in the 
cell of Leclanché battery? I can tind no mention of it in 
any book on the subject. MAkTIx Curzzlkwir. 


149820. — Brewing. wil any practical brewer 
indly assist me out of a difficulty 1 experience in m 


y 
stumped, and thoroughly legal documents ; but were not 
legal y assigned to B.—Hoixzp. 


401.) Vare ish Makiog.— Is there any book 
published on the above ? And, if so, by whorn, and 
What price LEO. 


:49845.]— Med .cal.— find that my water, after stand 
ing a few hours, becomes very frequently turbid, and 
then deposits a hard, dark pink coating on the bot tom of 
the vessel used. Is this in itself a dangerous syinptom ? 
I am otherwise in fairly Food health, at times shebtly 
bilious, ora little indigestion, a feeling of lass: tude om 
most Mornings, appetite good, life very regular, marned, 
uge 29. temperate, but take h: i i 
eea per day; am out of doors hulf the day. — 
M. L. K. 


for zome time, and used every means ta keep as cool as 
Possible by the use of salines, and occasional pu Ati ves; 
und although there is no Pain as is usual in ay cases, 
it still has th 


at I seem to have no control 

Sometimes it works well, and I have oud clear beer ; 
other times it will not work at all.“ y beer is cloudy 
end thick, und will SO sour. Any practienl instructions 
as to quantity of yeast to YOgal. of the foregoing stre th, 
and how to determine when fermentation has arrived at 
its proper stage, how to aid it. and how stop it from 
going too far, will be greatly appreciated by an— Au TEUR 


y business causes me to be very much in the open air, 
which may account for the various degrees of redness it 
often assumes in a very short time.—Norrueny t U- 
SCRIDER 

(49614. J—A Mystery in Magaetism.- In reading 
up magnetism lately, I came dose a statement in the 
text-book of Mr. Guthrie South Kensington examiner 


(19830. ]— Slide-Valves.—The slide-valveg of my 
engine pass steam, and I am going to face them up 

; again, but Iam at A loss to know how to proceed, as I 
part will be found a perfect magnet “not legs strong | have got no face-plate lurge enough. Should 1 send 
the original.“ Every other author I know says that | them to a shop and then face vulve-æat to valve? I bope 


40846.) Fanlty Gas-Engine.—I got castings of 
4iu. cylinder horizontal trunk Sis-engine from a party. 
also drawings. I have finished it to dru wing, but I annot 


Manca 16, 1883. 


JEWELLER. (The diame Lathe.—Valuable Engine Turning and Ornamental 
three times that of core—in this case Aj : ADVERTISING. Lathe, Aan rlaborate, but SH Cost 00, ANY reasonable 
more. Use No. 20 silk-covered wire, and til] the bobbin. Thirty Words me Soe Gs gle gp offers, can be scen any time 4 » King’s-road, Peckham, 


Every additional eight words. D wei beta -.0 6 

ont Page Advertisements Five Shillings for the firt 40 words, 
afterwards $d. por line, Paragraph Ad vertiscments One Shilling 
pee line. No front page or Par ga ph nd Vertisement inserted for 
css than Fiye Nhillinga, Reduced terms for serice of more than 6 
insertions may be ascertained on application to the Publisher, 


ADVERTISEMEN TS in EX CHANGE COLUMN—for 


Fine 7-stop Organ Harmon lum, by Alexandre, cost 
16 guincag a Year ago at Chappel)'s; carved and polished Ouk-vase, 
„King's- road Peckhain . 


175 can’t see as well. 2. Certainly not. 3. Yes 4. 


ificent American Organ, carved walnut rage, 
9, atops, octave coupler, sub- bass, vox-humoana.swell (maker, be, 
of Canada) cost £W.—40, King's- road, Peckham, 


TCLIFFE, ( e word “centa” appear on the Twenty-four words N 5ß =e ee ao 3 Boa Hourdon of change ke TAURO, an in, Pres sere 
Plate. If so, then 1 on “unite” dial mean 100 ADVERTISEMENT as SIXPENNY BALE COLUMN. | Duk or anything useful to value.— J. Mosvon, Adelaide gardens, 
cubic feet. If not, send Up correct drawing, and we ai 4. d. Ramsgate. 

Will answer the question.)—J. G. Indicator for bell, Sixteen words. — 0 6 


, h P. C 
- 211, last Vol., No. for Nov. 3, t. In Print. = Wanted Tricycle 855 9090 4E i Copper 


„ It must be bo 0 6 Mets boiler, with Pump, Perfectly sound, +» 191, Hoxton- 
street. 


column first week in each month. On 410, Vol repeated insertions ; 43in 7 le. good machine; would exchange for 
, you will find a table giving particulars o an would d the amount . 0,0 chdr One Shilling, the Hin. dien hene g 5 OF what offer?—W. R. Hias 24 hon 
coils The Polytechnic coil was nearly loft. long, dia- | publisher would be grateful ìf a Poo could be sent, and not Church Residences, Lisson-strect, Marylebone, 


meter 2ft., weight löcwt. See a reply in last week’g Stamps. Stamps, however (preferably halfpenny stamps), may 


be sent where it is inconvenient to obtain P.0.0's 

i The address is included as part of the advertisement, and charged 
Or. 

Advertisements mure reach the office by Ip m. on Wednesday 
insure insertion in the ſollowing Friday's number. 


“ Cagsell’s History of England,” 2,000 flus- 
trations, Cassel] Kible, 900 illustrations, Farrar’s “Life of Christ” 
exchange anything electrical, — H. SURRi pen, i, Maycs-road, 
Wood-green, N. 


Old Harmonium wanted no matter in what condi- 
tion, if case he Pretty good; in exchange for Violin, case, and how, 
—Gero, Joh xo, Measham, Atherstone. 


Wanted, good dry-plate Camera and Lens; ex- 
change 52in. bicrele, ball bearings, nearly new, worth £10. — 
J. Epwaans, 40, Balsan Heath-road, Birmingham. 


Microscope, improved pattern, nearly new, worth. 
12s. 6d., with forceps, glass elldes, dissecting scissors, 2e., in nak 
Case; will exchange for good rect, Old electric machine. 
Address, P. Tuomreon, 82, Candy-strec „Old Ford, E. 


Will exchange well-made vertical Model Engine, 
slide- valve cylinder and crossheads, Kuides; lathe anc carpentry 
tools, fret- wood, mechanical books, Screws, castings fora ma rue 
eng ine, model carriage whecls, &c.—Fire Brigade. Pontypool. 


What offers for Morse Patent Ink Printer (Siemens 
P e: intermediate) on board, cost £0.—W., 9, Balls Bond- 
‘oad, N. 


Large quantity of worn Clothing. Will exchange 
anything to valuc.—J. W., 30, Albert- road, Aston, Birmingham. 


s Ceddington’s Optics,” splendid copy, 164 dia- 
grams, for Webb's « Celestial Objects. ''— W. Bra MIKES, 276, South- 
Held-lane, Great Horton. 


4} back-geared Lathe, overhead mot on, componnd 
slide-rest, eccentric, and many other chucks, circular saw, anil 
many tools.—Guaron Brook gn, Worksop. 


English Mechanic.“ vol. X. and up to present 
date.—Goutun Baookrs, Worksop. 


and priced £30, If you refer to indices, you wil] find 
that coils have not been poglected.)—Ww, B., Newcastle. oa ti and Dryness, 

. One is illustrated in No. r i ugh snd affecting the voice. For 
898, p. 313.)—BATTERY, (About ten, to be safe ; but | these symptoms use Epps'y Glycerine Jujubes. In contact with 
for directions to make must refer to indices or list of 
Back Numbers in number for March 2.)—Grip, (1. To 
Prepare the surface. 2. Refer to the table of troy 


T Is. IId. 
and Co. Homeopathic Chemists, London. - A letter received — 
Gentlemen. It may, perhaps interest you to know that, after 
an extended trial, I have found your Glyecrina Jujudes of con- 
siderable benefit (with or without medical treatment, in almost all 
forms of throat disease, They soften and clear the voice.—Yourg 
faithfully, Gonpox Hokus, M. D., Senior Physician to the Muni 
roa Ear Infirmary.” 


R pies direct from the office are re- 
ested to observe that the last number of the term for which 
their subscription ig aid will be forwarded to the 


L 
awl, a set of files, If you get No. $32 you will learn all 
about it.) CIE ENT. (Take it off and cement again with 
shellac. Clean thoroughly with rouge, and coat with 

uer. As you must make it warm to do that, make 
it hot enough to melt the shellac, put the last polish on, 
and then give one wipe over with ale lacquer in a 
camel-hair brush, )— YDROPATHY, e usual thing 
is a blanket; but the best material is wool in some 
form—notcalicoorlinen, )—APPREHENsIye. (Apparently 


* 


TERMS OF SUBSCRIPTION, 
PAYABLE IN ADVANCE. 


Ss. 6d. for Six Months and 118. for Twelve Months, Post- free to 
any part of the United Kingdom. For the United States, 138. 
3 dols. 25¢, gold; to France or Belgium, 13s., or 46 f. 50c. - to In 
ius Brindisi), 133 2d. to New Zealand, the Ca e, the Woet 
ndies, Canada, Nova Scotla, Natal, or any of the Australian 
Coloulee, 139, 


ut that is more like Sround-glass. S dy rubbin Photo. Apparatus, Camera, Lens, Bath, &e.— 
y you ma uce a good imitation, )—G The remittance , Goatox BRooxER, Worksop. 
WiLsox (We have given all sorts of rocesses for sil- 


: . | j The last 20 volumes, « English Mechanio.“ 4 Nos. 
vering glass. See the index to Vol. and that 4d. cach to cover extra postage oust be remitted for at the rate of ee 28 wat Offers in exchange Joux Crann, 16, St. Ma cy- 
atrce 7 ù ee, 


Excellent 4in. Slide-rest Lathe, Essex and other 
chucks, 2 hand rests, fuce plate nnd dogs, bright turned wheel, 
what offers ?—Aprarp Caorts, Dover. 


Science Gos sip,” 18 vols., from commencement, 
unbound, except first two Volumes ; what offers ?— W. E Poarsea, 
16, Tybridge- street, Worcester. 


Orchestrionette and lot of Music, Glazier’s Dia- 


7 la- 
are authorised to receive subscriptions for the United 
prates for one teen SH MECHANIC, at tbe nite A 3 a 
„Sold, or Thirteen Shi ings per annum, post free, e cop 

will be forwarded direct dy mail from the publishing oftice in 
London. Al subscriptions will commence wi 

ued after the receipt of the subscription. If back numbers are 
required to complete volumes, they must be paid for at the rate of 
4d. each Copy, to cover extra Postage. 


Saat Vols. XXIV. XXVI. XXVII. XXVITI. XXX., XXXI. XXXII., m nd a- gla telescope, Jeetrie-elock, Singer's sewing - 
find „of the formation in Ure’s s Dictionary A K „ XXXIV., and XXXV., bound in cloth, 7s. each. machine whit offers, for aU or part ?—ALFAED e Dorer 
many of the Processes are pa 5 only a sm Vol. XXXVI. Read Shortly, Price 78. : j 
hantity is required, you could filter through flannel, | n the other bound y 4 A a i Lens TARER . 1 doublet, about Sin. 

en through animal oal, and subsequently expose ae ne Pont W. Nix, Burnham, Norfe 


to the mall Herrn. (They are usually sharpened 


Exchange Cylinder bored out, and two sets of 14 
with a small bit of fine sandstone, and finished on oil- brass engine canting for’ 19985 lathe bed : ofers.—Suiru, 
stone.)—S8yow. (You can ipping in hot water, Engincer, Tutbury, staffordshire. 

but if it were ours we should keep it for a more suit- each, or onet wanted, B flat, good dark wood one. E 
able p se, an uy another for the hat.)—H. C. B. . 9 silver stop- watch, and silver albert : üer er- 12. 
(We really cannot afford M of the heraldic Indexes for Vols. I., vl., VIT, vrr, end TX., 2d. eaeh. Post | Prat Crown-court, mi street, Haymarke 

agents will give youa fuli wipe description fora small | free 23d. each, Indexes to Vol. XI. and to subsequent Tols., 3d. Cutting Frame, by Holtzapffel, with 
fee.)— Userut, We can only refer you to the indices, | each, or post free, 33d. Cuses fur binding, I. 6d. each. index and division plate, for sale, orexchanye either o following: 
and warn you that the compan mentioned has a mono- —tinman'sYollers, portable forge, good fret machine, barring 


* Subseribers are uested to order Cases and Vols. through 
their bookscllers, and nee to send direct. The regulations of the 
Post Office prevent their transmission through the Post. 


machine and beakirons, or screw tack.—Ggo, Bann rr, Wela- 
hire, 


Eagine Governors, for Tools ; one 8 and 6 H.-P. „ 
Shank s patent equllibrum do ſor 7 horse engine.—H. BUY. z, 
Pursonage, Manchester. 


Pair single-needle Instruments, in large ha 
polished mahogany cases, worth £7, and Pair cheaper ditto. 
Xchange lan apparatus ; otfers.— Bara, Belbroughton, 
Stourbridge. 


elbow-grease, are the onl things, we believe, You 
should not let them get into such a condition, Soft 
Peg wood worked eae the screw-holes will help to 
clean them.)—W. F, ; 
the best resulta will be found by experiment.) — Hopg- 
FUL. (It consists In writing with a steel point on thin 
varnish rati 


ed 
through which ink is driven bya Squeegee. It has been 
frequently stated that patented articles, so long as the 
pa 


- TURE. (A simple mahogany stain ig one ounce of 
’s blood to a Pint of methylated spirit. Stand in 
a warm place, and Shake f uently. The polish 
you had was no doubt the same th; added to French 
polish.)—Cancer, (We do not know of sucha book ; 
ut perhaps Mr. Wesley, 28, Esse x- street, Strand, can 
answer all gpu estions.)— E. R. P. (Was duly re- 
800 


Holloway’s Pills possess the power of 
all pestilential umours from the human system, wherefore they 
Come necessaries in every household at those times wren fogs 


ill prevent pleurisy and chest complaints, 


OUR EXCHANGE COLUMN. 


The charge for Exchange Notices is 3d. for the ret 21 words, 
and 3d. for every succeeding 8 words, 


Make ur own Gas.—Complete Apparetus for 
six lights, a Ard £6, new condition. Lantern slides or offers. — 
Berta, Belbroughton, Stourbridgo. 


Wanted, Ain. or 6in. Slide- Rest, in exchange for 
horizontal en ne, 2in. bore, stroke, and some other tools. 
G. Govtp, 9, een-street, W ton. 


24-horse vertical Engine and Boiler, Pump ang 
governors, Cheap, to make room, good as new i want smaller; 
what offers 2— K., 2, Ciarendon- road, Jersey. 


Screw-cutting Lathe, Sin. centres, 10ft. gap bed, new. 
Exchange for smaller foot-lathe.—K., 2, arendon road, Jerry 


Good Hand Planing Machine, art., lain by 167. 
self-acting ; what offers ?—K., 2, Clarendon- road, Jersey. 


Wanted, Mus ical Box. Exchange Model Mechani— 
cal ships on tk, under pian shades. Electric locomotive aod 
rails, electric drum.—R., 8 Cron · otreet, Scarboro 


Meteor-pattern Tri cle for youth 16 yen — 
finished ; dist exchange? we Burrs, Bilston-road, W ver- 


Zinc Filings, pure and clean, in large or smal] 
Quantities, for fireworks, &. Alan nevera! Hall Lamps. Exchange, 
—Heartn, i, Rocliffe-street, Islington, N. 


Wanted, a Ain. to Sin. Serew.euttin Lathe, in ex- 
change for new ‘jin. Foot Lathe, 7ft. bed — . he, j 
Bishop Auckland. ; 


Meteor pattern Tricycle for outh nearly finished: 
exchange 70 ton screw- Lifts jack 2y. Suitu, Bilston roay 
Wolverhampton. 


108. Camera and Lens. by Burr, of London; ba 
and dipper for half. Plate or offe H gan LEk, King's Hill, wee 
nesbury, Stafford. 


“ Photogra hy (British Journal of.“ 11 vols, 
from 1872 ty E lache, unbound, clean, and 13 xf), Books all 
Complete ; offers.—G_ H. Muna r, High street, Aldershot. 


54in, Bicycle, all bri ht, roller bearings, spoon brake, 
gunmetal hubs, nutted Pukes, cost £15. Exchange for Ain. 
or Diamond King, or Offeru.— E. sOETAYS, 6, Halc-street, Arling- 
ton-square, Islington, London. 


Organine, as new, in case, with six rolls music. Ex- 
change for iron Karden-seat, or marine oll- painting by Butter- 
worth.—Carr, LINE, Edmonton, N. 


Pair mahogan -bodied Lanterns, 74 views, jets gas- 
bags in box ; will eana c for triple lantern, or aten r, 
Thomas-strect, Aston, Hirm Sham. 


“ Mechanica) World.“ late . Design and Work,” 

12 Vols. unbound, clean, complete. Wanted bicycle gecesgories, 

ood hanp and cradle pring fur Io stone. What offers.—A.T., 97, 
e wardstone road, Victoria - Park, London. 


Wanted, Ein. screw-cutting Lathe, with chucks, Le.; 
OF grand two - manua rmo Š t = 
T. Esar, Louth, Linevinsbire, a er atopa, Coat £60 


Yes. 2. No. g. Doubtful; better consult a lawyer 
Boners, Hall Paar Syxes, (Registration at Na- 
tioners’ is not compulsory. )— Actinic. You must 
really read up back numbers, or get Sta ey's little 
treatise en potogmaphy made Easy.” 15 advertise. 


err, 
slides, or what offer in cash. Lin TIN, 170, Freedom -road, Sener 


Silver Watch, in thoro h going order, i 
timekeeper, Will exchange for pat ological microscope. Alao 
an telescope for anything use —Cmas. Taotuan, Hollowa 5 — 
road. 


Air Pum 12s, 6d. Opera Glasses, achromatic, im 
Case, Russian lente rand gold, very powerful, 50s. Wul exchange 
ve. 


to value. - Address as abo 
three draws, 18in., goed 


i promise, that th 
a case, sue B. in the County Cuurt for the balance due ) 
—T, W. Hawkes. Your nery will appear next week 
wh haps Mr. etherfleld wil] answer in the usual 
way; but if, di ing a caution given more than 
once, you write direct to our contributors, your letter 
will find ite way;to the waste-paper basket.) 


T 
THE Telegraph Construction and Maintenance 
Company ig seeking liamentary powers by a 
Bill to enable it to u ise electricity 12 every form 
in which it could be made available, 


Telescope (achromatic 
long sight, Useful for study ae moon. Will exchamge Res 
good violin and case.— Address as above. 


Accordion, best make, beautiful tone Perfect order- 
rose wood, large bellows, pearl Rotes, in case.’ Owner cannot 
Play. Exchange for student's microscope.—Addreag as above. 


A 8120, : 
19. after best masters; wil) exchange for Medical dyna rms =, 
mMachine,—Cmis, Taotuas, Holloway -road. 


Marca 16, 1888. 


ee a — _ eei- 


V. 


D WORLD OF SCIENCE. 


Microscopic Opjects.—12 botanical sections, 
stained ready fur use, ls. Id.— W. Waite. Warden- pluce, Not- 


teur 


THE SIXPENNY SALE COLUMN. „, abe, Infallible Guide to 
N Boor REPAIRING,” free, 8 stamps. —110, Boaler - scrret. Liverpool. 
— — Copyright. tingham. l 

„ in thi id Improving and Beautifying Microscopic Objects.—Twelve anatomical pre- 
Advertisements are inserted in this column at the rate of Splendid Recipe for Ow : i SCOP” with directio f N 
6d. for the frat 16 words, and 64d. for every gucceeding Complexion, 6 stamps.—J-» 2, Arthur . 8 prrations. in, to pince, Notting! 4 Bs or mounting, l8. 7d. W. | 
8 words. Polariscop® Slides.—Magnesium, Thallium. and apis | 

— rr — Sodium Platinocyanides, Is. cach ; 3 for 28. 6d.— PuaTEA, Analyat, Gas Engines! Gas Engines!! Cheapest in 

Worcester. the market, 4 horse-power, £35. No water t uired. Each Engine 
Acknowled d success guaranted.—Albion Gas Engine Works, Cleckheaton. | 
ne, about 28in. i 


reparations and 
stcpocy, Hull. 


A fine Carre Electrical Machi 
pata Works splendidi , price two guincas.—A 
F. B., 4, The Grove, Clapham Common. 


Metallic Violin Strings. € 
2 Jous ExARco, &, elyin- grove, 4 
pply by lotter, 


BIX A or E, post free, Is. 


— 


For Sale. 
Batteries, 


ornamental bottom and pillar, 


price lot 
8 Hartshead, Cleckheaton. 


Lathe, Ein. centre, all iron, bed 5ft. long, back-gear, 


Peruvian Bark).—Cure w 
Strong Letter-Co ing Press Castings, plan top 
5 E op E New lane, Lee ead, Cleck- | partly titted, £3 lia. —bvers. 
ing at 100lb., 


itters (from 
vian Bit l nd Billunsness.—Prepared b 


Machines, Indicators, Bells, 
„pooto Terminals, Carbons, Sc.— KINO und Co., Elec- Liverpool. 
triciaus, Bristol. era gets of Wheels, Parts Moving Models, worked bya penny, for pleasure 
clas. — of Wh arts. ounds —J. SUTCLIFFE edar- street me, Manchester. 
„Tricyclea Fee an Co., Wednesticld-rood, Wolver- = i 1 i. tric, d a „(Ges Engine (Pinin : = i 1 E-P) aes 1, Crank: \ 
hampton. Rose. Engine Lathe, with oval, eccen ric, ome, an rene Len viti varings, f. other parts, ail finished, cheap. ` 
Microscopic Ob ects for mounting. Sample 20 reetilinenr e ucks, Sc., £10.—H. Mirxes, Browntoy . Bradford. A. L, Iz, Essex-terrace, ce, S. E. l 

js. 2d.—R. PuiLir, Grove-strect, | Amateur Mechanic’s eet Table Castings. round| English Concertina. “ Louis Lochencal's,” polished 

166.—J3. BraxELET, New-lanc, | mahogany case, with instruction book, 508. Proprletor efresb- 
ment Rooms, Snodland, Kent. 


Indigestion, Debilit 
J. J. Corridor; 


and 2s. 


‘esos, Celebrated Paintings, Anti ue 
ned collection. Packets 


„ BLaAKELES, à 
Engine, Thorse ; can be seen work 


{ Neuralgia, A 
and grindstone, 22 10.—Ev rans. 


G, Pevensey-ro 


gd. per bottle. 
Artistic Photographs. Popular celebrities, 
and Modem Sculpture, 


and bottom set, 186 

heaton. 
Bicycles, Tricycles, and Fittings. Price List one | anving (ain. lathe 
stamp. Important to all ridere.—TatsoTt, Aston, Newport | Boiler, 3ft. by 16in., 
wer (Hutch- safety- valves, spring and weight, 


ad, Eastbourac. Price ls. IId. 


steam and water gauges, two 
£2 10s. —Evens, Wath, 


Salop. 
Rotherham. 


Actresses, 
Cline Studies for Artists, Ce. Inrivn i 
are sent for selection, post free.—Catalogue and specimens, OC. 
d Co., Photographic Publishers ( 12), Bridg- “ London „ Gas Engine. one man- 
ing's Patent), also a H draulle Organ Blower. C. BarLet 
Park ) : Bore ‘| Musical Glasses, 65 played b professional enter- 
tainers, with the fingers, 


tute tune. Sma l wets and instructions | 


Purkstone, Dorset. 
lendid boiler, pro- | bs. 6d.— SLADE, 82, Cobden-street, Leicester. 


Stammering effectually Cured b Correspondence, 
and Manual of Instructions, OF personally. usrantees.— Vox M., £25 cash, Launch Engine. 
eller, &c., now driving Ift launch on Thames. Only removed i a 
p : Real barguin.—Tuos. Pact, 38, London] Gold (finest Canadian) Albert, 638. undistinguish- 
able frum real gold —F. Manacka, 2, Arthur-atreet, Gloucester. 


Aubert Park Library, Highbury. N. 


Solitaires and Reversible Studs 
l 


o put ina double engine. 
Arthur street, Glou- 


Transfer Gold Leaf 
Gold (finest Canadian), 


Wall, London. 
XINAOIn, 3, 


lding Made Easy. 
Registered). The beat 105 pon, 1 prepared: Ll etree r y 
by any person, Sample boo ost free, Is. 6d., W ull instruc- eposits 50z. our; re uires 
trons for gilding, writing. kkuminating, &c.—Hia, goldbeuter, ! Plating N . per req („Kees abb, complete), $~ 
yé cester. 
amns, and eve requisite for Gold (finest Canadian), lovely Locket, 58.—Postal 
PPERMANN | note to F. MN AUER, 2, Arthur-strect, Gloucester. 


Stoke Newlug ton · rond. 
Fretwork Patterns ( gns). 
„ Mrcuaxic, 2, Northbrook- 


atterna free 
street, Birmingham, 


Blackwell’s New Bunsen Battery: 
fat plates, great power & quart size, 4s. each.—G r0. 
G. Brac ewe. 


Senarmontite. 
Bhg Uy, very cheap, Gd. en 
Gro. G. BIA WELL. 


Collectors and Deal 
tities. —Gzo. G. Brackwett, 28, Chapel- 


London. 0 
Electric Lamps, Dyn 
r inventors und the trade.— 


lighting. made to order ſo 
HROCTHERS 
amos to light six 10 candle-power Swan Lamps. 
an be driven from foot lathe, £8.—OrPERMARN Baornkus. 
Inventors can have use of Steam-Power for experi- 
1 ments. Orr AMANN BBoTHERS, I72, St. John- street, London, E. C. 
nd Screw- cutting done 


All kinds of Turning a 
n 12, Cotalde- terrace, shaftesbury Park, Wandsworth, 


Gold (finest Canadian), magnificent Necklet.—Send 
postal note for 58.—F. MX ZII, 2, Arthur - street. Gloucester. 
New Designs of Model Engines (en 


Stationers’ Hall.) The above are desig 
i list of Castings: Working 


engines. Enclose stamp fur price- 
Drawings, and Testimonials, — A. E. HaLLEn ELL, 


Half horse-power Horizontal Engine Castings. 
32 separate parts, ports cast in cylinder, 12. A Dosis oro 
Accrington. 

The above set, including Forgings, Piston Rings, 
and full-size working drawing, only 208.—A. DoarIxuTOx, Ac- 


new desi —Full size 
for selection from 

square cells and 
t small cost, 


beautiful octahedron crystals o 
ch. Also other minerals and crystals.— 


Stocks and Dies from 53. set. Resistance Coils, 
accurate, from £3 3s. set Patent Frost Valve (water pipes cannot 
burst where this is used), from 2s. 6d. each. -F. M. bons, 2l, 


ers can be supplied with Minerals 


street, Liverpool. 
Photogra h Taken in 100-fold Camera, and parti- | p geek 

culars, Id. rer aus 21s. upwards.—PUMFHEEY, Enily- street, Finsbury pavement. f oringto 
Birmingham. oleographs. 19 by 14 inches, pretty rural scencs, Bron: . 
all colours, one shilling per ounce uncommon, 2s. 6d. a puir.— E. Noarun, Crockherbtown, Cardiff. Full-size Working Drawing of the Half-horse 

i , ; ; ; ; horizontal Engine, 18 stamps. A. Don uINerox, Accrington. 
Engine, 4{in. cylinder, Sin. stroke, boiler, and 

also first-class Sgn. Newtonian Telescope, gin. Horizontal Gas En Castings. 148. 
Working drawing and instructions, ds. Lithograph, 3 stam ps.— 


Aniline Dyes. 
2d. pustage.—. Poclsox, dt, Mansell-street, E. 


mountings, cheap ; 
to R. W., Hunter's Hall, sunderland. 
A. DornisusoN, Accrington. 
Castings and 


„Gelatine Bromide, Pellicles for, preparing new .—Olters 
Rt N. n pac ets, fo ina „ 50. Ein sjon, Is. „ pus ee . 8 . 
t ve ox, Jun., #0, Suithdown-road, Liverpool. A few Stockwell's Self-Lighting Gas Taps, post free, 
28. 3d.— W., Box 6, Blackburn. Complete set of Launch Engine 
(No. 7 49 Forgings, pump propeller and stern bush. suitable for u 15ft. boat, 
(No. „including full-size drawings, only. 44. — A. Donkixcrox, AC- 


Booth's Mitre 


Joiners Instantaneous Grip V 
abo“, 


ie Engli h Mechanic.” Vol. XXIX 
Aug. Ist, 1879), 10 Fol. XXXVI. (No. 029, Dec. 29, 1882), unbound. 
Cash; what offer D- Apply, ALCU K, stationer, Oaken Gates, 


Balop. 


Cutting Machine end Patent 
Ice. Isaac GREEN, Agent for the 
Pimlico (opposite tne Monster 


crington. 
: The Amateur’s Drilling Machine Castings, 
i with fittings and e eceenaytone 86. Working rawing, 8 stampe.—A. Doasalnre- 


ll, Butherland -terrace, 


Tavern). 
Lantern Photo hs, 50 sets; surplus hire lots 
„hope frurkr, Emily-street, Birmingham: : Mitroscopist’s Electric Lamp 
tands, 31s. bu. —Mawsex and Bu ax, Newcastle-on-Ty ue Lath Planin Att Wè t wait 5i to Ti 
3 e „ ac n in. im. 
with holder and wire, 188. | iathe. Castings, lis. Rocking drawing, le stamps.—A. Don- 


from 3s. per d 
Lantern Ma 
requisite instruction for Oil and Lime Light.—A. Puxrnasy, Bir- 
pangbam. 
Ethoxo Limelight, one bag only requ 
Akectch and par Emily -strect, Bir- 

mingham. 
g, not polished on 8 


Givesall Å pentist’s Electric Lamp, 


Pamphlet from Mansos ana BV ar, 

Beginner’s Photo. A paratus, 

wards.— Mawson and 8WIxX, osicy -street, Newcastle-on-Tyne. 

Rubber stamps. — H. BAA DORF, pure Rubber 
"oud Strort square, London. Compcti- 


stamp Manufacturer, 2. M 
or style, quality, and price defied. Agente wanted. Speci- 


Newcastle-on-Tyne. nix orox, Accrington. 
ois. sets and up-] Model Horizontal Engine Castings, liin. by 2in. 
Working drawing, 12 


nipulation for 3 stamps. 
cylinder. Complete castings, only 6s. 
ges, 38. 6d. 


8 ps.—A. Doxaix aortun, Accrington. 


small Fan Castings for domestic 
per set. Drawing, 4 stamps.—A. DouRINGToN, ACC) gton. 
Notice This.—Small Injector Castings for Feeding 
and particulare.—A. Don- 


uired, 108. 6d. 


ticulans.—A. PuMPHBEY, 


Turned wrought-iron Pulley À 
proa ou -ike those generally s0 d. Cheap, strong, true.—J. | tion 
nuana and Sons, Batley- mens 1 stamp. 
i with fast and loose Splendid set of Car enter’s Tools suit either "E z : 
amateur or workman, ma MaRsHALL, 2. Barum Top, Halifax. boilere Bangin. . 
Britannia Company offer] Engine Castings and Forgings up to 10 horse- 
Kc. -A. Donzis ron, Engineer 


Friction Pulleys dispense 
10 th. Invaluable for ropes and belts. 


rhea e—one answers 
justrated circular free. —Bacsuaw and Sons, Baties. 


singer Hand Machines, milled, wer. Enclose stamp for Lists, 

Circular one | and Draughtsman, Accrington. 

Electro-Plating Apparatus, complete sets from 
3d. pi Plating batteries from 3s.— 


Amateur Mechanics. 
complete castings and fittings for 
drilled, and japunned, 308. Whecler WUson, 20. 


r bo 


Antakos, cures Corns, 
marvellous and unfailing remedy. Numerous testimonials, in- | stam 
cluding one fromthe Very Kev. Dean Kiernan and sir Henry P: 
Charmbertain. Price ls. 14d. per box, of all chemists, or direct from Hand Fretsaw Castings, drilled and japanned 5s. 6d. ; silver solution, 26. 3d. int. 

ready for fitting. Semen . Lathe Makers and MILL, Eastern Counties Plating Works Ipswich. ) 

ireular one stamp. : 5 
Batteries. Quart Bunsen, 28. 9d. Quart Bottle 
: w. Swan Electric Lamp, N 


Tux Ax xTAxos Co., 


Gd. Leclanche 23. z incs. 


Broadclyst, Exeter. 
t Engineers, Colchester. 
Mitts, as above. 


lvanic battery, complete, | Bichromate, 3s. 


otechnic and Trede Chemicals. Lowes 
price at Gavseat and Keciy's (late Page), 47, Blackfriars- road. Electric Boat, with ga 
Peat. Gaterell and Son's sel 4 for orel ids. ferns, 12s. td.—. Scrcurre, 53, Cedar-street, Hulme, Manchester. 16. 6d. New price list 2 sta mps.— 
tities. Prices on Electro-Motor, post free, 6a.—J. SUTCLIFFE, 53 Bicycle, 52in., Coventry Special Challenge, nearly 
chester. new, coat £15; King of the Road lamp, patent alarum, spoon 
brake, &., £7.—Horr, lls, Frederick-road, ‘Aston, Birmingham. 


greenhouse plants, &c., 
application.— 


in large or small quan 
Address, Bisterne, Ring wood. 
ificent solo tone, suitable for 


Cedar-strect, Hulmc, Man 
5 26, 4s. 108. 7 36, 


Wires (silk-covered), No. 24, 48. 6d. ; 
t free.—ELTC TRI, 6, Pomona - place, Fulham, Lon- 


i Plans, &c., Copied, En- 


Photographs, Drawings, 
larged, or Reduced at very low prices.—GEronGs Kitca, 


Violin for Sale, magn 
Jady or entleman. Labelled “+ Antonius Stradvarius, Cremona 10s. per 1b., poe 
1,6, with ver good bow, only 2s. sent „ proval don. List J stamps- 
enwell, : 
a sound rosewood modern cot Piano, by Bath: 
Direct-Action Tricycles.—A Depot is now open for 
'a Tricyclea at 5, Duke-strect, West 


will 


Fretwork.—Illustrat 


Tuols, 
Enos., Settic, Yorks. 


Hints on Electrical B 
Barrens Weak ine, Philosophical Catalogue, 3.— 
BrvroanD, 16, Endcli-street. 


Hop Toaiec, 
for ope t, 2s, carriage paid.—LawTON, Chemist, Hebden 148, suurt. as manufacture 


Russell, Euston- road. £13.—40, King's - road, Pec Lam. 

„ English Mechanic,” last 20 volumes (seven 
bound). -Address T. BacanousE, Bideford, Devon. 

One 12} Glass Diso for speculum 17-16in. thick, 
88. 6d. Also lin. steinbeil prism, cheap.—E. Hobmss, 149, Essex- 


road. 
100ft. Glass, cut to size, packed, delivered to rail, 
d, 335. —HoLmeEs, Essex - road. 


gin. Fans, for welding or brazing, 10s. 6d. each. 
arket, Suffolk. 


the sale of National Company 


Smithfeld. Price Lists tree. 

Horizontal gine, 2 cylinders, 11. each; one Sin. 
and two hin. Lawn owers.—W. Hicsox, yenshulme, Mun- 
chester. 

elf-acting Slide Lathe, 100 centres, 14ft. bed, also 
Ugden-atrect, Manchester. 


Steam Pump, cheap.— WX. Hiuaen, 
or exchange for Tricycle ; 


52in. Club Bicycle £6 
difference in cash.—5w An, Lauriston, Bromiey, Keat. 
ee E. M., Feb. 18, 1883). 
10d. 10. 


ly.—C. Traces, 10, Jerusalem -passag €, Cler 


ed Catalogue of Machines, 
stamps.— HAG 


Wood, and Miniature Designs, two 


ell Hanging and 
Illustrated 


identical with „Bitters; Ingredients 


Bridge 
Electricians and Telegraph cers supplied with 
the very best Solder, 88. per Sand Jae: ECKER 6, Firth wold- Particulars, stamp.—Gro- W ELLs, Needham 
* "Photograph, Sotih eRe SH e _ Jones's Special, Prioes ev a f. Wax 
. o 2 4 17 . e h. * a COTE H ., . 2 i 
ectric Lamps, and every requisite for lighting | Ginsgow. AP each. Address Frater, 195, Heaven street, | Beet Lope Ga. Oak Varnish, 64. 6 — nns, Viaduct-street, 
ANUFYACTORING CoM- P 2 r r Bethnal Green-road, E. 
for tracing magic-lantern slides, 3l in. size, ; Í — 
Photographs beautifully Copied, ga. dozen. Minia- 
two for Is. GNU Kircu, Artist, 


made tor inventors an 
112 X 


thickness of special ha 
Inventions Mechanically Developed, 
fidence, and pate de for the markot.— HEaTa 
Alan U FACTURING CONPANY. 
Smoky Chimneys Cured by the “ Little i 
Wonder, to fit inside pot. Zinc, 68. 1 Woaks. Dalry, Ayrehire. 


= Ventilators and metal goods n ) 
Pibg pa = < 5 rat Vulcan Works, Roucliffe- street, 


Bt osmerism.—Complets 


era 
Ve. 


Lantern Slid 
Ingoidsabys. 14, 8a. G. Lord Bateman,” 13, 
oc „ Bs. 6L—STANLET, 13, Railway Approach. London Pi 


tnv 


bridge, B. E. 


Lathes, acrew-cutting, and other 
guaranteed: atate requlfement- Jon Mippuston, 16, Hope- 
atrvet, Giasgow. 


express emtirc a 


the trade.— Harn 
Gelatine 
43d. per doz. films.— „182, Trongate, G ow. 
for Lock e 
Wonderful Luminous Watch Box, shows time RE kets, any aizo, 
in the dark, post free, 1s. —Address Puoro., 182, Trongate, Glasgow. 
„ Mesmerism and 


Meemerism.—Standard Works, 
Electrical paycholosy,”” 35. 3d. Animal Magnetism,” 83. 6d. ; 
7. Library of Mesmerism,' Hs 6d. List for stamp.—C. Pickles, 


Church or Public Puildings.—High-class Clock; 
vuriatiou a few seconds in twelve mounths.—Address Lezaox and 
Son, Steam Clock Factory, Coleshill, near Birmingham. 

Bicycle. in perfect condition, new last year, ball 
bearings, price £5.—Apply Goopy sak, 25, Lumley-road, Skegness. 

Geared Bench Drillin Machine, screw feed, £1.— 
BEECHING, Mareham-le- Fen, oston. 

Wood Pipes. 7 stops, of first-class new Clarabella 

s, price 3 pvunds.—U BLEN, Providence-street, Ipswich. laed 
: : . flat with mould edge, 
Gold, Silver, Copper, Ruby, Citron, Blue, Bronze | RTIxOI I, High-street, Ma verford west. 
uw DEN, eightecn pence per ounce, id. postage. J. Por Lsox, 3, 2 
Hair Dye.— Pomade de la Jeunesse. Recipe, free, 6 
stamps. —C. MOBETO, Clin- road, Bridgnorth. 


lausell street, London, E. 
Next-of-Kin.— Wanted, 60,000 persons advertised i , 
Stamped directed envelope E Portraits, plain or oil-coloured, from 
photographs, at very low prices. —Gsoace Krreu, artist, Bath. 


for. The List searcacd for any name. 
and 12 stumps.— J. Poursox, , Mausell-street, London, B. 


Address Puoro. 
Vertical Boiler, 10 tubes. 3 H.-P., steam and water 
gery with improved Oscillating Engine. IH. PF. nearly pew. 
rice £16.—M. D., Mardon's Library, Littichampton. 
52in. Special Express Bicycle, ball bearings, in excel- 


lent condition, 5 guineas.— B., 10, Trevor- street, Wroxham. 


Prize Holly Fret Machines, 15s. each, carriage paid 
to any railway station. ENTEMFRIs 


3 Hanpwaks Co., Liverpool. 
Tongs, Headi Tools, Punches, Swages, Hammers, 
sets; total, 2} cwt., i? purchased complete, price lid. per pound. 
—T. Tarcor, Waketield-street, Warrington. 
Smith’s Square, Callipers, Compasses, Trammel, &c. 
Set of Whcelwright’s Tyreing Tools; this lot, 78. 6d.—As above. 
Picture Frames. oak and ebunised, flat square, 
best gold slips. Patterns and prices.— 


mated Battery Plates, any size, shape, or 
tal.—VULCAN WOK». 


rd rolled pure me 
in strict oon- 


nted articles ma 


made to order.— 


TUMINO COMPANY, 


te written instructions. Buc- 
ntved. Free, 25. 8 W. Cravis, 5, Towsen-strcet, 
m, Liverpool. 


es (Job Lot). “ Lay of St. Dunstan,” 
jus. 6d. Babes in 


° 10 


kinds ; best value 


1 and 2 H.-P., from 158., free 


Sectors. 
tisfaction.—E. Pow TT, r, Tunbridge. 


— — 


Scurf or Dandriff (a certain cure for). Recipe f. ee, 
6 stamps.—c. Moacton, Cliff-road, Bridgnorth. 


7 H.-P. three-cylinder Brotherhood Ea ting, 4in. dia. 
Good condition s £16.—«« Atri,” Dover. 


Elactric Bell, d as new, price 38. 9d., carriage 
. A, Ricwarpson, 9, Ashdell-rvad, Sheficid. 


OF OVER 


WHOLLY 


MN YOUR OWN 


Gelatino-Chloride Emulsion for opals, ivory 100,000 FANCY BROCADED An 1 ee 1 3 
Swinton aga, without development e n AND ful! instructions, are furnixhed tn the FO 


E 


Amarzun Bic rel AN p Talc rel 


Frinting Press, prints 10}in. by 6hin., with acces- 


SILK-FINISHED 


AIR ETS. 
Rugez. price —Farticulars, upply, H. ElTLiorr, BHruuns ton, Prices, 4 i e 


— 


NATIONAL KICYCLE COMPANY, 
National Works, Coventry. 


The Original Makes (Infringers 
Prosccuted). 


Illustrated Lists Free on application. 


DKERCHIEFS 


IN VARIOUS SIZ ES, WHITE OR COLOURED, 


Suitable for the Neck or Pocket. 4 choice 
Present for either Lady or Gentleman. 


(Reoisrrarp py Rovat Letrers P. rr Nr.) 


Glass Cases. Show-Cases, and general Cabinet 
work, for Manufacturers and Amateurs.—lteyxocps and Co., 
High-street, Haverford west. 


Planed Lathe Beds, gft., 30s. i 4ft., 40s ; 5ft., 508. 5 
eft., 60s. Standards from 128. 6d. palr.— Wilxra. 


iin. Lathe Heads Rests, &e., well finished, 30s. 
Castings, 7s. 6d.— Face- plates, &c.— Wacken. 


Half-horse Horizontal Ea a Castings, 21 by 4 , 
with drawings, 12s, 2,3 dy 5, ze eine Ca es } 7 à 


gin. 4-Jaw Chuck Castin and Forgings, 68. 6d — 
Gjamped envelope fur reply.—H. V ALKER, 6, Hamilton-street 
eater. 


Sight! Sight !! Fight!!! Preserve it by wear- 
Smoke Spectacles at is. 3d. per pair, post frec.—A. Fa x (018. 


London Smoke 8 ectacles are a preventive ainst 0 negotiations for further supplies, by which 
e injurious effects of pale wind, or e e they are cnabi d to lower their former Prices, so that in future 


ein. white or 22in. coloured, heht and dark blue and scarlet 
If your eyes ache when reading the Engli: h Me- | brocaded Handkerchicfs will de sold at the one price eig ods. 
Cuanic ” by night, try London Smoke Spectucles. 


each or 13 stamps; 28. 10d. for 3, or 36 atamps ; es. for 6, or 66 
stamps; 9s, 6d. Per dozen, or 120 stamps, 
A. Francois, Tavonshire-place, Ryland-road, re- 
spectfully solicita frum Colonists inquiries for his List. 


O one need be afraid to send for a sample, as money will he 
returned if the foods are sent back unsailed on receipt. The 
A Novelty, quite naique; Metallic Gilt Flexible 
guards for eyeglasses, post free, stamps.—A. Fras; UIs. 


Handkerchiefs uro of large size, richly brocaded, suitable for ludy 
or gentleman, and can be used for elther neck or pocket, while 
Small Table Piano, in good playing order £2 158. 
Carriage paid any distance. — Trani, 2, —— W. i 


Aa, 09 


ESSRS. HENRY and CO. have to FOR SALE. 
Announce that, OWiog to the immense demand for their 


de 0 Handkere hicfe, they have again and 1515 —T 0 B A C C O N I 8 T 8 COM- 

„ MEN CING.—A PAMPHLET post- free,“ How to 

en Respectably from £0 to 00. JI. MYERS and CO., 

Cigar and Tobuccy Mnnufucturers, 109 v, Euston · ioad. London. 
Established 1555. Wholesale only. Manager: H Mrz, Jun. 


A SPECIALITY. — £46, — STANDARD 


Gin. SCREW. CUTTING POOT LATHE, a high-class Tool 
in every detail, for Amateurs, Electricians, scientific Instrument 
Makers, c. Bed 6ft. long (with or without BP) guide and 
“lide -rest screws, Accurately cut ina W hit wort the, and the 
various parts, finished toa special system of Standard geuges, 


he ae ee e beende thea ods ak Rl e e den PAR ag 

OCU i 200 s wit - bed, £58. Fu iculars u A tos 

a and yo designs are ever g 471 and displ r. Ape —ASTHURY and DA W nO. „Atlas Works, Granthan’ 
4 sbi . Makers to H. M. Government. 


* 
U 


New Series.— Prepared Material for Micro- . i ; 
scCoric Mountzvo, Injected and Stained Pathological an Ana. l — : muffler, 
cal Preparations. Series A Z. Six first-class sections Illu ting Pagrus Handkerchief, Post fre-, Is. 3d., or 16 stam : 

the normal anatomy of the lung. Series A Y, 6 sections of kidney 35 , Or 4 stamps ; six for 68. öd., or 82 stamps ; twelve 


s post free, | for 12s., or 130 statu. 
8. Id K IIe 18 miscellaneous lapham. 3. (with instructions), rchicls ca 
road ham, 8. W. 


ICYCLE AND TRICYCLE MANU- 


FACTURING k USINESS (small, o:d-establishee) FOR 
SALE, as a Kolng concern, with al) Lathes, Tools, &c.—Apply at 
once to WM. GRANGER, 53, St. Paul's-squarr, Birmingham, 


ls. Id.— R. 


i CREDA ; nk Salman Cream 
Picturesque Europe,“ com lete, in sixty-six Fawn Mauve Dark Blue 
$, unread ; cost £7 15s. ; price £3.—dgp. SUTHERLAND, 58, Coral Amber Violet ELESCOPE FOR SALE.—Owner 
Pert-roed, Crosabill, Glasgow? alive parey Crime i oae leaving residence. A first-class loin. REPLECTO by 
8 i ver Gre ; n 0 : 3 : 
Fifty yards of Well-insulated Wire, Qs. 6d.—Execrnay:- Black 7 88 Calver. Substantial equatorial mounting, ready for clock work, 
Clan, 165, King's-road, Chelsea, 8. W. 


Ecru 
We have also urchased a large parcel of superior finished 
t 


Large brass di vided circles, complete, with ten excellent eye- 
able for ludics' shawls ; 


pieces, sun Sagona), ang de peas Ppurtenances, in good ae 
e 18. 6d. h;6 ; 3 on three years ago. rice modtrate.— 
Ton ata nas Above, fringed ali PRS price Ia: Gd e e Z., W. H. Smith kad Son, Putney Station, S. W. 


ane best answer we can give to f 
lved , 


ODEL STEAM LAUNCH W 


> 
about 4 or 5 feet stem to stern, fitted with one or two 
eer de in bent accel maam, Engines paddle. gde peer boiler. 

us n beet going order. rew or rate price 
sccond-hand.—Send’ Photo. and price to Dr. R. E., Bideford, 
N. Devon. 


Elec f wi bea 
at the cae Lamps o e best make with all requisites 


f all sizes ; : 
. 


Electric Lighting Estimates free. Own patent 
Lam - Appl at the Londo Elect 4 4 7 l, 
Bowling- Hen. lune Buildings, E. C. trie lamp Manufactory 

Launch En Ə by 4in. 

i Fa cpa st ae at nk tin 
5 = ©, -COC Screw -· pro 4 
gunmetal stuffing bos with powerful hand. ump. The lot cust 


448. A in, £22 1. —Baprons and . C 1 te, 
16, Endel- London. Co» Commission Agen 


h Eosines, pair of cylinders Shin. bore, bin. 
eap.—J. 


+ L in 8 k 9 Y =: 
street, Bono We troke, ch “1TH, Il, West 


ar pna. Bor izo 1 Boilers, suitable for 
ee * wey .—8 . Il, W 2 
street, Soho, London, 2 ehe ap.—8. Switu, Il Vest 


Wanted. 


Agents Wanted. Morgan's celebrated Improved, 
ue — Com ie ching detter or eheaper.— W. 


e » Upton, &t. Leonard's, Gloucester. 
“ Sirs,—I am thoroughly wel) Pleased with the Handkerchiefs 
eral te w. om I have shown them, and I am 
Commissioned to ant ten more to Please others ow have.seen 
; - CLarman.”’ 
Coupon as below must be enclosed, or name of paper given. 


ENGLISH MECHANIC COUPON. 16.3.8. 

© guarantee to send Ray of above Handkerchiefs on 
receipt of P. O. O. Money ta be returued if woods fall to meet 
w. unsoil ed 


th approval, and are returned 


[*2vction cors, jth Spark, 7s. 6d. 


Vacuum Tubes, set of 3. 75. 6d. Quart Bunsen, 46. Half. pint 
Bottle Richromate, 5e. Medical Coils from 30. Cheapest House 
Electrid ade for Wires, Carbone, Clann and G Materials for (/ 


— an 


THE LATEST WONDER. 


A TAPESTRY HEARTHRUG for 3 94, 


Cargar Pain ro any ADDRESS. 


SSRS. HENRY and CO. have just 


co Purchase of a large consignment of these 
wonderful KUG » Which are made of closely- woven Tapestry. 
The designe are Very artistic and brilliant in colour, representing 
Flowers, Fruit, Animals, Peacocks, aud other varieties of art. 
Y Way of intruducing these Rugs to the public, we are offcring 
them fur a short time at the above wonderfully low Price. We 
would urge all readers to send at once. 
upon must be enelosed, or name of paper given. 


Cocks of Antique V M zi 
Gazen, 16, Bouthgate-atrect, inchestee ents Wanted. 


irmi m Goods. Jewelle Watches Clocks 
Hardware, H«rmoniums, Furniture. Asah wanted. Wbaleanle 
Catalogues, 300 Illustrations, 3d.—Henay May 1237), Birmingham. 


Wanted to urchase d- i Beer Pum 
— Address G. AAA Chad Hoan aha ak P. 


Wanted, Astronomical Books, Star Catalogues; Lohr- 
man’s Moon, Rev. Wollaston’s Sta . . sY 
47, Prince Wales- road. Norwich, 7 Catalogue, or e ° 


Screw-cutting Modern Lathe Wanted or 5in.— 
spply, stating maker's nume, &c, W. 2 


ht Instructions entered at Btatione s’ Hal). 


UBBER STAMP-MAKING.—Copy- 
ri Recom- 


j den, and d pany 
makers of stamps, Price 23. 6d.—GEO0. W. SMITH and „ O4, 
Springficld- Place, Leeds. 


“OUR OLD NOBILITY.” 


(REPRINTED FROM TRE Echo.) 


A HISTORY of the Origin and Present 
e ge:— 


Position of fifty-two Members of 


“ E. M.” COUPON, 
We guarantee to send one of above Rugs on receipt of 
P. O. O., value 3s. 9d., or 47 stamps. Two for ente stampa. 
(Signed) J. HENRY & CO. 


All orders must be dent within 21 days. 
at the G.P.O., to 


J. HENRY & 7 
THORNHILL ROAD, BARNSBURY, 
LONDON, N. 


LINCOLNSHIRE 
EATHER BEDS, 


DIRECT FROM BOSTON „ LINOOLNSH IRE. 
Great Reduction in Price to $d. Per Pound. 


Meme NEWHAM and CO. are now 


offering their celebrated FEATHER BEDS at the follow- 
ng greatly reduced Prices :— 


P. O O. made Payable 


Wanted, T hree-cylind Engine, 5 H. .. Coi i 
and sterntudbe.—S. 8 ; Blenheim House, Clarendon KOO dooier, 


Wan an old Set of iano Keys ch z 
Warton, Botton, near Saltburn- by knee, Yorkshire ap.—J. 


Pan anted, a Gin. Willan’s or Brotherhood Three-eylinder 


‘ AtPna,” Dover, 


PRICE HALF-A-cROWN, 
Of all Booksellers, or Post Free, 26. 10d. 


Jol. I. is out of print. Readers who have not yet procureg 
Vol. 11. should do so without delay. 


E. J. KIBBLEWHITE, 
31, Tavistock street, Covent garden, W. C. 


T 


NOW READT, 


ExolIsR Mecuanic wanted—Nos, 508, 518 
also Indices Vols. XXI. XXVI. XXix. sconce ae 
given. —Brary, 188, Upper Kennington-iane London, 8. E. 


Addresses. 


To Mr. J. — i - 
; 55 . pa nlan Please write J. D., 9, Braddyl 


w T f ae . 
addres to E Br, f, Hawking, B sham, kindly send 


No. 1. 81 le Hed, Holster, and Pillow, et. un. by ag. ain. N HANDSOMELY BOUND IN CLOTH, 
To « Jack of All Trades „Please communi g we n : és si . 255 ja . £1 0 
A cate with No. 2. Double Ked, Bolster, and two Pillows, 6n. 6in. b 
Tuos. Cranxg, Ripon-street, Roper avenue, Sunderland. Woe Double ed. ee. es ate 2 fee as z 117 6 VOL. XLIII. 
0. 3. Double Olster, and t a 3 
Wanted, Address of Maker of Iron Bottles for com- 4ft. Sin., weighing 30% | CWO rie : Hen z 213 
pressed gas.— W. Tay Lon, Clyde Villa, Stonebridge, Wille den. No. 4. Ex tra Double aized Bed Bolster, and two Pillows, OF THRE 
Of. Gin. by bf. weighing ibe. wT owe. 2 8 0 
Situati WARRANTED NEW AND SWEET 
ons. Any-sized Red 9d. per Ib. including Feathers, in white 
, (do ered) tick. ee pack fı » Wrapper, and carriage paid te G > 
Wanted, & gentleman with time and money for intro- | any station in the United Kingdom. Superior ieds, splendid 
ducing novel instruments (violin order).—C. K. Eatom, 154, Bt Peathers, Linen Ticks, tg. per lb. Samples of Feathers aud Tick, 
Paul's- road. N. W. k. Price Lists, &c., post free. Agents wanted. 8 G8 
v anted A . Dt des All orders must be accompanied by Cheque or p 0.0. made pay- PRICE TWELVE HILLIN . 
Turning Shop of E lange Waage abe mAn in Were tting and LINCOLNNE INE WHAM and ure safe delivers, KOSTON, 
; : arringe Works — Pply by N NN » Which, to ensure safe de Very of gouds, ma be > 
letter, with references as ty Character and ability, to D. A. P post da ted ten days Feathers only 9d lb., carriage paid A Order at once of an bookseller, as only a limited nuber 
Exer MIcuaN ic Office, Tavistock. street, W. C. 7: A tr. de supplied, Pease Mention this paper, f N . ? á are hound up. d 
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NITRIC AND CHROMIC ACID 
BATTERIES.—II. 
By Jonn T. SPRAGUE. 


HE properties of the several oxidants 
require different arrangement of the 
5 to suit the various kinds of 
work. a anes themselves are limited to 
two materials, platinum and carbon. All 
others which have been suggested may be 
dismissed in a few words. 

Iron, whether wrought or cast, though 
often praised, is simply a means of waste 
and annoyance, because although it assumes 
what is called the passive state, which is due 
to the formation of a film of oxide insoluble 
in strong acid, this protection fails when 
tha acid weakens, and then the iron is 
violently acted upon. 

Aluminium has been suggested as not 
acted on by nitric acid—a statement some- 
what doubtful; at all events, its E M F is 
low, which means waste of zinc and acid. 

Platinum is by far the best, except for its 
first cost, against which must be set the 
fact that after prolonged use it has con- 
siderable value, and is not in any way re- 
duced in quantity. As a rule, platinum is 
used too thin, which has the double defect 
of liability to injury, and of producing 
resistance, as the metal itself is deficient in 
conducting power. 

Byrne's negative plate, which excited much 
interest a few of 


complication, 
as a thick sheet of lead would be ample as a 
conductor without the copper. But the 
gem offers a promising suggestion as to 
e use of a plate of lead or copper com- 
pletely inclosed in very thin platinum b 
means of solder, not acted on by the acid. 
pa Saari platinum were not porous, an 
ent plate could be produced from it. 
Surface of 13 5 is of great importance, 
and it is well to corrugate the platinum 
vertically, both to increase the surface and 
to give rigidity to the plate; it is also an 
improvement to deposit, very alowly, a coat- 
i ine ae 
is electrically as good as 
platinum; in fact, it ap to give a 
slightly higher electromotive force. The 
objections to it are mechanical : in its brittle- 
ness; its tendency to soak up the liquid; 
the difficulties of making a good connection 
to it; and the combination of these last two 
in eating away the metal contacts and 
forming some non-conducting substance at 
the junction. This latter is the common 
cause of failure in the manganese cells. 
The plan I first gested in these pages 
some ten years ago, forms a very con- 
nection if thoroughly carried out: it consists 
in applying a coating of upon the 
Eauid. the carbon which is not to enter the 
„to within half an inch of the top: 
roughen the up part, and even drill a 
hole or two, through which a piece of 
copper wire can be firmly fixed; connect 
to a battery of two or three cells; insert in 
& coppering solution and deposit a sound 
cost of copper; file this smooth, then drill 
a hole or two right through and tin the 
copper to fit it for soldering; drill a 
bole or two right through; thoroughly 
dry, and place the carbon, top down, ina 
shallow layer of paraffin, kept just above 
the melting point, so as to soak alowly in 
and fill pores of the carbon; when 
finished, and a connecting-screw or wire 
soldered on, carefully coat with paraffin. 
A new quality of carbon is now at our 
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disposal in the carefully-prepared and ex- 
tremely dense rods used in the electric arc 
lamps. Of course, these are more costly 
than the rough carbon obtained from the 
scurfing of the gas retorts; but their pro- 
perties more than repay this, and enable us 
to construct more perfect batteries than has 
hitherto been possible. 

Surface, even more than with platinum, 
is of the highest importance. There are 
many uses for powerful batteries, in which 
the object is a powerful current for a limited 
time—an hour or two; for these, a cell 
which will only hold just sufficient nitric 
acid for the occasion would be valuable. But 
to get this, we need a porous cell containing 
only this quantity, and yet having a large 
negative surface capable of generating the 
required current. gain, the electromotive 
force of the chromic acid cells falls very 
rapidly owing to polarisation, and large 
negative surface remedies this. There are 
two modes of obtaining this surface. 

Granulated Carbon.—A cell can have a 

carbon-rod or plate inserted, and then be 
packed with pieces of crushed graphite in 
the same manner as the manganese cells are. 
This can be used with acids, either in the 
same manner as the Smee, with sulphuric 
acid, or as a nitric acid cell. It is not suit- 
able for use with chromic solutions, because 
these are apt to deposit sesquioxide, chrome 
alum, &c., which tend to destroy the con- 
tacts. These contacts are, at the best, im- 
perfect, and the method is only to be com- 
mended as a cheap makeshift available for 
rough purposes. 
Carbon rods, packed into the cell with 
such space as is desired, are far preferable, 
their tops being all connected together. 
These permit free circulation of the liquid, 
and the desired degree of surface is readily 
obtained, and they are equally available for 
nitric and chromic acids. 

Enclosed Cells.—These can be made with 
either form of carbon, and can be either the 
inner or outer space as desired; of course, 
the outer cell gives most room. I have 
found it convenient to fit them with a porous 
cell perforated all over with holes, using a 
second porous cell to place within when in 
action. The oxidant can then be left in the 
containing-oell for further use, and the 
er closed with a stopper. I thought 
I arrived at perfection here, and done 
away with the nuisance of filling and empty- 
ing nitric acid cells; but there is an if, and 
the ‘‘if’’ here is, if we could find a perfect 
means of 18 the top; as it is, I can 

the 


only describe best results I have 
attained. 
Arrange the carbon in the cell, first 


fitting a glass tube going nearly to the 
bottom, and rising above as desired; this is 
for supplying the oxidant. Then shake in 
dry sand with rods; or with loose carbon 
dry salt may be used, filling up to within 
an inch of the top. On this place a well- 
aes tesa of cardboard boiled in š 
and then, after warming the tops of the cells, 
ponin melted paraffin just about to set, 

olding in place another piece of glass tube, 
just entering the salt or sand, through 
which the s can escape when in action. 
I have tried running plaster of Paris in, and 
after drying, have turned the cell upside 
down in paraffin, and allowed it to in, 
and also form a stratum the thickness of 
which can be controlled by the length of 
the vent-pipe within ; but the paraffin cracks 
with minute fissures, and ultimately the 
plaster breaks up. After all is set, the sand 
can be shaken or the salt dissolved out. 

Another plan, available with rods, is to 
make acylinder of copper a little smaller 
than the cell as a mould. Arrange the rods 
as before, and then run in melted lead or 
type metal. This can then have a packing 
of asbestos yarn wound round it, and after 
plaving in its proper cell can be sealed with 
paraffin as just described. 
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Chromic acid cells always lose power very 
rapidly, and the reason is simply that the 
solution in contact with the negative surface 
is exhausted ; therefore the rate of possible 
current is limited by the capacity for re- 
newal of solution, which is only effected by 

iffusion, which is a slow process; this is 
why enlarging the surface maintains the 
force more constant, although surface per se 
is no function of EMF. Consequently, any 
means of causing circulation has the effect 
of keeping the EM F constant. Some 
15 years ago, I described in these s the 
effect of putting a gas-burner under a bichro- 
mate call, when I got a perfectly constant 
current up to exhaustion. This has been 
rediscovered several times since; some ob- 
servers have said, heating lowers the E M F, 
others that it raises it. It slightly raises 
the E M F, but it greatly lowers the internal 
resistance, and so compensates for the in- 
crease due to the action; there is, however, 
no advantage in raising the heat beyond 
just the point which keeps the liquid circu- 

ting. 

Another remedy has been devised in 
making the negative plates into circular 
discs only half immersed, and kept in rota- 
tion mechanically. A more convenient 
5 in air, which was done in 

yrne’s battery, fore referred to, with the 
result of getting a very powerful current, 
the air having no chemical action, but act- 
ing purely as a rapid stirrer. Such a stream 
of air could be readily applied to the cells 
described. 

Chutauz and others have caused the liquid 
itself to circulate ; but their cells are usually 
packed with sand, which gives a great 
internal resistance, which means pure waste 
of ‘ener They mount the oells at dif- 
ferent heights, so that the liquid drops 
from one to the other, with a reservoir at 
top and bottom ; they pass the liquid 
through several times, and exchange the 
receivers as the upper one is emptied. The 
cells, such as a ae aeri „could be 
so arranged, and if the outlet pi were 
of proper length, and bent over, the liquid 
would pass from one to the other with very 
little difference of level. In such a mounting 
the successive 8 of cells should be con- 
nected in series, as there would be some dif- 
ference in the EM F. If connected with in- 
diarubber tubes, the cell might be level, and 
the motion given simply by raising the 
reservoir. 

Fitting up Batteries.—The shifting about 
of loose cells, screwing yp connections, &c., 
is a great deal of trouble. I, therefore, 
describe my own means of dealing with this. 


B is a wooden base across which are secured 
strips, bb, of glass or other material, on 
which the cells can stand so as to be well 
insulated—a matter of great importance with 
strong batteries. A is a bar of sound wood, 
raised to the suitable height, in which 
are sunk pairs of holes marked 1 to 
6, each ir devoted to the connections 
of one cell, while one row is for the 
zincs, and the other for the positive 
poles of the cells. Each row is permanently 
connected to a binding sciew + or — by 


means of wires under the 


measuring 395,149 
the last hole of the. row. The holes are to 


tons, were added to the roll of British-built 
ships. That is the largest annual total 
On record, and ig nearly double that 
of 1879, Referring to the alarming loss 


not sufficiently high. Mr, Dunn's paper is 
illustrated by anumbor of diagrams of vessels 
exhibiting the effects upon different vessels 
of filled compartments, Three years ago 
vessels of 50ft. beam were exceptional, but 
there is at least one Atlantic liner with a 
beam of nearer 60ft. than 50ft., and Mr, 

unn urges that in such cases the bulk. 
heads should have a vertical web-plate fitted 
at the middle line from 12in, to 24in. in 
depth, and connected to the decks and floors 
50 as to render the partition as strong as 
possible. That, however, is a question of 
strength which there ought to be no diff- 
culty in determining: the really important 
points in the paper are the height and posi- 
tion of the b heads, Bulkheads, unless 
carried high enough (that is to the upper 


mutator-bar, A. The outer cells, Cu, to re- 
present Daniell's, have wires which connect 
them to their proper cups, as have the zincs. 
These wires can be attached by screws or 
by solder, which is the best. When the 


light for signalling, Lord Ravensworth said 
he had been told that it had been tried and 
failed; but however that might be, he 
thought all vessele should be made to show 
their lights in positions which would indi- 
cate the course t ey were 15 0 Among 
the papers read was one by Capt. G. 


e ted ace. The porous cells deck), are not only useless, but in some 
can also be lifted out and ced in a vessel ships of war—viz., the height and strength circumstances positively dangerous, They 
containing the same liquid as they have in | of bow necessary for ramming, water-tight | are useless when their stiffeners have been 
them. e outer cells remain in Place with i cut, when rivets are omitted and caulkin 


covers on, and the whole is again mounted 


in & minute when ‘ 
It is evident that if the battery has to be | th 


2 


neglected, when platos are removed or 


gt commencing abaft the 
collision bulkhead, are carried up to one of 
the decks which is about on a level with the 
load line. A leak is sprung or a hole made 
in hold No. 1 and No. 2, and the water 
- gainu ing on the pumps at last overtops the 
dwarf bulkhead! adi free to pour into the 
next hold, bringing the vessel still further 
down by the head. The water steadil 

gains, and pours over into another com- 
»|partment, and the inevitable effect is to. 
send the vessel straight to the bottom. If 

bulkheads 


should be arranged as shown in the figure, 
and fitted with a rather long tube for carry- 


Pass through, the tray containing lime in 
powder or small lumps to absorb the | fitted 


Another mode is shown in the figure for 
condensing the fumes. B is a bottle cut 


the bottom: whereas most men-of-war are 
off (even a closed flask may be used) with its 


ightly a8 possible there, in order to 
put all t 


level and keep the vessel on an even 
keel, and it might be possible to keep 
her afloat sufficiently long to reach 4 
is | place of safety, for so long as the fires are 
not put out it would be possible to make 
way, which would be impossible with the- 
head under water through the front holds 
being filled. Mr. Dunn gave an instance of 
8 vessel struck by a steamer abreast of No. 
3 


neck closed with a cork carrying a tube, 
which can be placed over the vent tube of 
the cell; a cover of perforated sheet lead, c, 
supports lumps of lime or whiting, and 
powdered lime. 

All the wood should be baked or boiled 
in paraffin, of which a good coat should 
remain on the surfaces, and the copper wires 


that ramming will be a great feature in 


except at the ends di ping in the merc : . : 
which should be n uy, | naval _battles—as, by the way, it was 


It should be remembered that when a 
strong current passes through a porous 

material it carries the liquid with it from 
the zinc cell; Space must, therefore, be 
allowed in the carbon cell, or otherwise the 
liquid will overflow. : 


E 
THE INSTITUTION OF NAVAL 


ARCHITECTS. 


THE annual TE of the Iron and Steel 
Institute was hel last week in the hall 
of the Society of Arts. In his presidential 


might be left open when it is most port. Others, exactly similar in all the ex- 
| -|ternal features of the case, énded dis- 


Partments are filled, the water pours over 
into the foremost hold, and then, as the 
vessel sinks more and more b the head, it 


gains the engine-room, by which time the- 


of a ship, for they are so much needed, 
though, in the time of danger a source of 

weakness. Mr. Jas. Dunn read a 
paper On Bulkheads,” in which the 
owing questions are asked: Ig the sub- 


of which are very significant. It is known 
the Admiralty has a list of vessels qualified. 
for special service in. the event of war, 
and hece ships must be built to certain 
rules, one of which igs that the bulkhead 

should be really efficient. During the six 
years ending Dec., 1882, the average number- 
of TERA ships was 157; of ships not 


power in the event of damare by collision ? | fro 
Recent events have aniawered the last ques- 

address, Lord Ravensworth alluded to the | tion with a ne tive; but it is Open to 
great impetus given to iron shipbuilding | builders to say that in those cases the bulk- 
leat year, when from the Clyde alone no | heads were not properly proportioned or were 


m all causes was, during that period, 


refer to losses from any cause, and it is 
therefore clear that the chances of loss are 


/ 


f 


Marcy 23, 1883. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 939. 


47. 


nearly four times as at in vessels not 
qualified for the Admiralty list. This is due 
to the almost absolute immunity from loss 
by collision of the qualified ships, for in the 
first four and a half years, although many 
of the vessels on the list had been in colli- 
sion, not one had been lost; but within the 
last year the only loss from collision oc- 
curred, when a comparatively small ship 
had her two alice holds. o 183 to the sea. 
t is a condition, says Mr. Dunn, which 
no merchant steamers afloat are capable of 
surviving. . With that exception, the losses 
which have occurred amongst vessels on the 
list were due to drifting on rocks or on 
shore; but amongst the vessels refused ad- 
mission to the list, 76 have been lost, 22} 
per cent. by collision, and 13} per cent. by 
foundering. Mr. Dunn gives other figures, 
which show conclusively that the vessels on 
the list enjoy no special immunity except 
that afforded by their bulkheads. In open- 
ing the discussion, Mr. Samuda said that no 
fewer than 550 ships had been lost from 
preventible causes in 1882, and that if bulk- 
eads are inconvenient and cost money, the 
Government ought to insist on their pre- 
sence at least in all vessels carrying passen- 
gers. The discussion brought out. little in 
opposition except the old worn-out plea of 
interfering with cargo; but Mr. Biles ex- 
plained that there wus no real difficulty, as 
the bulkhead could be so placed as to divide 
& hatch, and by making the top part re- 
movable, goods of any size the hatch would 
admit could be shipped. 

Mr. Thorneycroft’s paper is on ‘‘ Guide- 

blade Propellers,” with especial reference to 
experiments made with his latest patent as 
compared with the results obtained from 
trials with other forms of screws. Besides 
the guide-blades the new propellers have a 
large boss, which gradually contracts the 
area of the stream flowing through the 
propeller, and at its rear is of a conical 
shape, so as to gradually bring the stream 
solid again. In the Lightning the propeller 
is inclosed in a tube, carrying the guide 
blades in its after end, and instead of a screw 
70in. in diameter, the new pattern is only 
36in. The paper is accompanied by tables, 
giving the results of the experiments, most 
of which were made with small propellers 
in a launch. Mr. Thorneycroft also describes 
a shallow-river steamer with two propellers, 
in which the hull is so constructed that the 
vessel is capable of steaming on a very small 
draught, viz., 12in. The vessel is intended 
for work on the Congo, has a displacement 
of about 9} tons, and with the engines run- 
ning at 480 revolutions, makes about 12 miles 
an hour, although her propellers are only 
‘16in. in diameter. The improvement in 
steering power is very marked in the case 
of the Lightning, but some further experi- 
ments are to be made. That last fact will 
serve to draw attention to Ericsson’s steer- 
ing propeller, which we illustrated on page 
331 of the last volume, aud which is an at- 
tempt to introduce a special device for steer- 
ing in the form of screw propellers placed 
u transverse cylinder near the stern of the 
Fessel. Mr. Thorneycroft’s device of a 
casing and guide blades seems to serve both 
Purposes, increase the speed, and render the 
Vessel peculiarly handy. f 


THE ASPECT OF THE STARRY 
: HEAVENS. 


UNDER this title Mr. Theodore Grosse has 
_ produced one of the most useful and con- 
veaient forma of planisphere that we have seen. 
5 large pah of TAa DAA a central circular 
pening cut in it, 9in. ín diameter, representin 
the horizon of Greenwich. Across it i stretched 
a silk line as a visible presentment of the meridian, 
a knot in which indicates the position of the 
senith. Behind this, by means of a wooden 
handle, is rotated a stereographic chart of all the 
stars down te the 44 magnitude, visible in these 


PRACTICAL ae ON PLUMBING.— 


suppose the pump to be a tin.. say the circumfer- 
ence is 12in., half of which is 6in., this multi- 
plied by half the diametdr, which is 2in., will 
give 1l2in., the area near enough for this 
purpose. ` | 

Another rule is to multiply the square of the 
diameter by 7854 for the area. - 

Say that the area ofa 4in. pump: oikat is 12in., 
that a column of water has tu be lifted to 
the height of 0ft., that tho pressure re- 
quired is 30Ib. to the square inch; here we 
have to multiply the 12m. by 30lb., which 


latitudes. This is very clearly engraved; the 
constellation boundaries, while perfectly distinct, 
are not obtrusively marked; and the con- 
atellations themselves are numbered instead of 
being named; reference being given to a table 
on the millboard framework. Parallels of 
declination are ruled for every 5°; and as 
the planisphere is 5 intended as 
a companion to Mr. Proctor’s “ Star Atlas,“ 
the boundaries of each map in that atlas are also 
marked. Moreover, the chief stars in each con- 
stellation are connected by means of straight 


lines. Delineated as all this is in pale blue ink, | will be equal to 360]b. Here you require a dead 
it is perfectly distinct; but at the same time, does | lift of 36Ulb., to say nothing of friction, before 
not distract the eye from the much more pro- | you can overcome the resistance of the column of 


water, or, in other words, lift the bucket. The 
ordinary leverage of a pump-handlo is from 5 or 
6 to 1, and the power exerted upon the handle of 
a pump by an ordinary working man is 25lb., 
that is to say, if he is to work continuously, will 
not exceed 25lb. pressure on the handle. Now 
multiply the 2olb. by 6 timos the lever, and we 

et 1001b., not half enough to work the pump. 
reduce the column of water to 30ft., or, for our 

urpose, to 1ölb. to the square inch; then 12in. 
bene the square of the pump-bucket, multiply the 
15lb. by the area of the pump-bucket, namely, 
12in.: here wo get 180Ib. This will be quite 
enough for any man to lift, and’ too much for 
continuous working, taking friction into con- 
sideration: then it follows that it would be useless 
for us to fix a 4in. pump 60ft. deep and to expect 
one man to work it. In ordor that the pump 
shall work easily, @ proper-sized barrel must be 
selected and employed. The following is a table 
of pumps which I have worked out suitable for 
wells of different depths to be worked by an ordi- 
nary pump-lever of about 6to 1: Some pump- 
makers give the leverage as only 5 to 1. It 
should be observed that the sizes of the barrels 
should never exceed those given for the column 
of water, but rather under. You will notice that 
the depth of a woll is not all that is to be measured, 
but from the water-level in the well to the place 
of its discharge. Of course, perpendicular height 
only is to be taken into consideration, save and 
except the friction and momentum, the latter of 
which plays an important part in pumps worked 
by hand and leverage, especially those not having 
air-chambers. In fact, so much is this the case, 
that I have on many occasions worked the ordi- 
nary jack pump without the sucker-valve ever 
closing after it has once opened. ‘The cause of 
this is that the water had not sufficient time to 
stop, and therefore passes through the pipes in a 
continuous stream. This can very <éasily be done 
with pumps having long lengths of horizontal 
suction. Should you like to see the samb thing, 
work the handle with very short strokes, and 
very quickly, like so many snatches; the momen- 
tum of the water knocks up the bucket-sucker, 
und the sudden snatch being quicker and faster 
thun the flowing column of water, the bucket- 
valve-again cléses, and your power is again ap- 
plied to lift the water onward through the pump 
and pipes. This being the fact, suppost the’ pump 
to be: worked in the ordinary way, that the 
column of water in the suction-pipe is, say 40ft: in 
length, and that the area of the suction-pipe is, 
say, 2in.: here we have a weight to overcome of 
not less than 40lb., and if. the column of water 
has to be suddenly started at a rate of 30ft. „ Bay) 
per minute, then the 401b, must be multiplied b 
the 30, which equals 1,2001b. Suddenly stop 
water by closing a valve, and the-water, bei 
incompressible, and bound within the pipes, wi 
strike a rigid blow of 1,2001b. -Now if it takes 
1, 200lb. to stop it, it will take },200 to instantly 
start it, at the above rate, according to the laws of 
mechanics; for example, if the veitrity ofa body 
be represented by 5, and its weight by 6, its 
momentum will be 30, and so on. 

I have always said that the atmosphere exerts 

a pressure of 151b. to the square inch, because this 
is the English standard, and that a 30ft. column 
requires 151b. to balance it. This we plumbers 
always work to; but although we work to this 
rule, it is not mathematically correct, though near 
enough for our purpose. The real thing is as 
follows: for correct working we must first study 
the density of the liquid and state of the baro- 
meter. Say that it now stands at 30m., which, 
remarkably enough, it does in my office aa I write 
this: the real weight of atmosphere af this 
moment is 14lb. 1202.; some would ge nearer and 
say 14°73lb. on the square inch. Now should it 
rise or fall one inch, what will bo the difference 
in weight? The answer is 7}joz. This being 
the fact, let us suppose that we have a common 


minent representations of the stars themselves, 
which, with the Milky Way, nebulew, &c., are 
ae in black ink and their magnitudes care- 
ully distinguished. Round the circular horizon 
are marked tho degrees of azimuth and the points 
of the compass. Exterior to the central opening 
in the mounting is a narrow one round which 
are marked the hours and minutes from 5 p. m. 
to 7 a. m., and through this opening appears a 
cirele, divided with tho months and days of the 
year. This rotates with the chart on the outer 
part of which it is engraved. The silk meridian 
is further prolonged downwards across a rect- 
angular aperture beneath the map, and here 
another hour circle shows the Right Ascension 
of the southern meridian atthe instant of obser- 
vation. But this is not all, for a circular sheet 
of tracing paper, with the co-ordinates of alti- 
tude, azimuth, declination, &c., very legibly 
printed on it, is supplied fer superposition on 
the central aperture; and by the sid of this 
and the hour circle, the times of rising, attaining 
a given altitude, southing, and setting of any 
fixed star or planet, may be very approximately 
determined by mere inspection. erhaps we 
may venture to hint that slightly-increased trans- 
parency in this disc of co-ordinates would enable 
the stars to be seen more easily through it. We 
may also take exception to the mode of pro- 
nunciation of certain Greek letters in the direc- 
tions accompanying the map. is certainly 
called iota, and not jota,” as it appears there: 
while u, », and v are ordinarily pronounced 
mu, nu, and upsilon by Greck scholars, and not 
„my, „ ny,“ and ‘‘ypsylon,”’ as Mr. Grosse 
has it. Nor, by the way, do we think that a 
purist would recognise r in ‘‘tow.’’ Possibly, 
the fact that we can find nothing else to find 
fault with in the chart before us will be accepted 
as tolerably conclusive testimony to the use and 
excellence of one of the most economical and 
effective aids to a knowledge of the starry vault 
that have, so far, appeared. 


— ͥ———...—ͤ— 


By P. J. Davis, H. M. A. S. P., &c. 
(Continued from page 540, Fol. XXX TI.) 


1 5 of 161b. to the square inch may be 
understood from the following simple illus- 
tration: — Suppose you have a tube exactly lin. 
square, and a aparo weight (ground in or other- 
wise) made to fit air and water-tight within the 
tube; now this square weight weighs exactly 
15lb. Force water up the square tube just to 
balance or cause the weight to rise and to come 
up the tube. Here the 15lb. weight is balanced 
by the column of water. Suppose the weight to 
be IIb., then only 1lb. pressure within the tube 
is required to buoy up the weight. Now suppose 
that instead of a square tube we use a round 
one, the area of which is smaller than the square. 
What will be the atmospheric pressure (suppos- 
ing it to be 151b. to the sq. inch) upon the lin. 
circular pipe, not taking decimals into considera- 
tion? The answer is, nearly 12lb. Therefore a 
round 12lb. weight only is required in a circular 
pipe to withstand the 151b. to the square inch pipe; 
or in other words, connect the bottom of the 
round pipe with the bottom of the square one, 
and the square 15lb. weight, and the round 
121b, weight will stand at one water level. This 
being the fact, it is easy to find the difference 
between the square and the circle, at least, near 
enough for our p e. 
ao following are simple rules for doing 

8— 

Rule 1. Multiply half the circumference by 
half the diameter for the area, as for example, 
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jack pump which has to raise liquid whose specific 
gravity is 1°2 to the height of 14ft. ; let the area 
of the bucket be 8in., and the lever 3ft., witha 
power of 12 times, being at least twice the ordi- 


power—what will be the answer? 4b. 137o0z. 
P. J. Davies’s Pump Table (Registered). 


© be o 2 uanti of be + cj -4 
2.523 1 EFH 8 8 
FEH: in gallons per Er a3 
SARER | hour, att 3 8 25 
22°55 | strokes per Sag 5m 
2 pe 8. minute. 33 ag 
£ — . © 
TELEF PE 32 
8. 5 . 8 = S 0 = $ to 
| 88 Bla |È 35 ca 
8.82 8.8 |* Ses, 85 
be ps — 

PERPER E 
be 828 . 8 

22 7572 2 | tate. | 2. 
pS 7 2 % Sj sgeee |=: 
1% 2) gb ES 
Me 88 lg ASE me 
8 882 2 [= 888.2 5 On 
E à = E £ 

ft. in. gal. ft. Ibs. lbs 

10 71 1582877 10 | 191 heavy 31 

10 7 880/2507! 10 | 166 27 

10 61 1621/2162) 10 | 143 23 

10 6 1381/1841; 10 | 122 20 

15 51 11611548 15 | 152 25 

20 6 95911279; 20 | 170 28 

25 44 77710360 25 | 171 28 

30 4 614) 819| 30 | 163 27 

35 3 470| 627 35 145 24 

40 3h 470 „ | 40 | 166 27 

45 3 4700 „45186 31 exact 
60 3 346 60 | 162 

55 3 „ s, | 565 | 168 28exact 
60 3 „ „ 60 183 30 

65 3 » | s, | 65 | 198 heavy 33 exact 
70 2 240 320 70 148 24 

75 2 „ „75 169 26 

980 2 „ „ 80 169 28 

85 2 „ „85 | 189 31 

90 24 ha eee 191 heavy 31 

95 2 | 164] 204 95 | 129 21 
100 2 „ „ 100 | 136 22 
110 2 „ „ 110149 21 
120 2 „ „ 120163 27 
130 2 „ „ 130176 29 
140 2 „ „ 140190 heavy 31 
150 2 „ | ” 150 | 203 too much| 33 

Examine the first pump in the table. Here is 


a 7jin. pump, which is lifting water 10ft. at the 
gallons per hour, expending a wernt 
ow 


rate of 2,158 
of 191]b. 9in. high 26 times every minute. 
take the last figure in the table, and you will see 
that the water has to be lifted 150ft., conse- 
uently a smaller pump-bucket must be used. 
is requires more power to work the pump than 
was necessary for the 7jin. pump. The 2in. 
pump-barrel requires a power of 203lb.; but 
notice what an enormous power a 7sin. pump 
would require for a well of this depth—no less 
than 2,868lb., and if worked at the same rate as 
the one on the first line of table—namely, 25 
strokes per minute, it would only throw up the 
same quantity of water; that is, with a Qin. 
stroke 2,158 gallons, and with a 12in. stroke 
2,877 gallons. 

I think I have said sufficient on this subject to 
enable my readers to know and thoroughly 
understand what sized pump to select under the 
many different heads of water, and in such pump 
work as the plumber is required to undertake. 


(To be continued.) 


SOUNDS PRODUCED BY WIND. 


9 travellers havo recorded that tliey 
heard in desert places sounds similar to those 
of bells. On this subject M. Sterne has lately 
ublished an interesting paper in Die G irten Laube, 
in which he gives many proofs of the reality of 
the fact, obscrved in deserts, on mountains, in 
forests, and (in Germany) in certain valleys. 
The great difficulty in dotermining the cause 
of this phenomenon (says M. Sorel, in La Nature) 
lies in ascertainin m what part the sounds 


come. One hears in the air an irre murmur 
gradually swelling, then resembling the tolling 
of distant bells. e sound is not exactly that of 


bells, but intermediate between that of very large 

ae cord, and that of an immense gong struck 
eebly. 

On Sinai there is a cone of sand and rocl:s 300f. 


oil and water gas through the washer, finally joins Then, bind in 
it in the holder, having picked up 

gas remaining in the retort or in the washer. 
air is added in the proportion of three of air to one | blood. Keep head low: undo clothing about neck = 

The resulting gas is | plenty of fresh air: dash cold water on face aa 
a little 
when sensibility has returned, excepting ixa 
sunstroke, and where means have not bec xa 


of the gas already made. 
stated to be of 2 
quality of permanence, and to cost only Is. (d. per | brandy 
1,000 cubic feet to produce. 
be seen at work at No. 10, Lower Belgrave- 
street, Eaton-square, and at 43, New Broad-street, 
E. C. The furnace, about 3ft. square in plan and 


high, named Gebel Nukus. When a traveller 4ft. high, is stated to be capable of producing 100 
tries to climb it, he perceives a sound like that of | cubic feet of gas per hour. Another process which 
bells. The Bedouins say that there is under- has attracted attention is that introduced by 
ground a convent of condemned monks; but the | Messrs. Rogers Brothers, of Watford, about fifteen 
travellers, unable to accept this explanation, attri- | months ago. The gas in this case is produced from 
bute the effect to friction of the particles of at which is introduced continuously, but in 
quartz sand that roll under his feet. Such is also | 72 quantity, into a double retort. Atthe mouth 


the opinion of a large number of savants regard- actor 2 70 ee or 1 1 9 5 
ing the phenomenon. 


pipe passing through the furnace which heats the 
umboldt, however, who, on the Orinoco, retorts, aud by which means the steam becomes 
heard the Indians speak of musical cliffs, be- highly superheated. The retort consists of two 
lieved this marvel to be explained by the action | tubes of different diameter placed one within the 
of currents caused by difference of temperature | other, and the formation of the gas is commenced 
between day and night, in the air of deep | in the inner tube. Flowing to the end of this it 
granitic fissures. On the other hand, the French | returns along the outer tube ee the annular 
savants, Jollois and Devilliers, visiting a granitic 5 le and is ear ee 
monument near Karnak, heard, at sunrise, a sects 1 7 9 ee de 1 
sound like that of a vibrating cord. This obser- „ 1 S 


: A rificati ing i i 
vation was the more interesting that it agreed 58 DERE 8 i 


with that made by Pausanias with regard to the | bright and pure white light, and which travels well. 
famous statue of Memnon. In this case the sand | The cost of the gas is stated to be somewhat lees 
appeared to be foreign to the production of the] than 2s. per 1,000 cubic feet. It is in use at the 
sound. Royal Paper Mills at Wandsworth, owned by 

M. Sorel describes a simple experiment in| Messrs. M‘Murray and Co. The firm formerly 
which, as he belicves, he reproduced the phe- made their own coal gas, but having about nine 
nomenon artificially. Taking his rifle into the | Mouths since adopted Mosers. Rogers's process at 


open country, when a strong breeze was blowing, arcane . Ta IT chat hag ‘sap 


he held the gun at 45 degrees in the wind, | Gone hus been to alter two retorts and one purifier as 
whereupon it gave a sound. Moving it about a previously used, to meet the requirements of the 
little, he reproduced exactly that in question. new process. About 10,000 cubic feet of gas is 
An interesting point about the experiment is | made per day for the supply of 600 lights on the 
that one may be unable to say whence the sound | premises. 
comes. Addressing a shepherd, M. Sorel said, 
Do you hear that? . .. my rifle.” Pardon 
Monsieur, it is the bells of —.““ M. Sorel 
always got nearly the same reply when he 
addressed a person ignorant of the cause. The 


ACCIDENTS TO WORKMEN. 


MPS; LUCAS AND AIRD have just pub- 
1 lished a little treatise containin ang eats 
iliness, for the 


given inclination on a distinct edge, behind which 
is a resonator. What occurs in a small way 
with a rifle may be produced on a larger scale in sp 
Nature. The angle or cdge is that of a mountain divided: bind limb tightly abor und 
a rock, or a block of granite, and the resogator is On ah uber tarar tightly Chief 

a valley, a crevice, or the block itself, when it is 
compact. 


weather, that there is often a fresh breeze over 
the edge of a rock, especially when it is warm, or 
at the moment of sunrise. 

Moreover, the travellers Löbbecke and Paliné, 


may not sound at all, in wet weather. The rôle er 
of grains of sand which has often been put for- wI 


the same board. 


ae 5 peared or orea coat, 80 2 85 
nd the knees. Patient sho on no account 
NEW ILLUMINATING GASES. moved until stretcher or cart is close at hand. 

EW processes for making illuminating gas are] Broken Arm.—Pull arm to length of sound 

not asa rule remarkable for their economical | one. Apply two splints, one outside, and the other 

success, but two of the more recently invented | inside, binding them firmly on with pockethand- 
deserve a passing mention at least. One of these is | kerchiefs. e best splints are made by folding 
a gas made by Col. Chamberlain from petroleum, | newspapers to necessary length, binding them above 
water, and air. In this case the generator consists | and below seat of fracture: ee, hard and 
of a cast-iron retort, so fixed in the body of a light, of suitable size, would act equally well, for 
furnace that the heat is conducted both under and | instance, wood, pasteboard, twigs, leather, &c. 
over it, the fuel being coke. The oil and water are Broken Ribs.—Cause intense pain when patient 
fed to the retort through pipes by drops, four | breathes: bind roller towel firmly round chest, 
drops of oil being fed in to one drop of water. | fastening with pins, or sewing. 
As the vil and water are decomposed the] Broken Collar Bone.— Bend arm over front of 
resulting gus is led away through a pipe to a| chest: place it in asling: bind it in that position 
washer, and thence to the gas- holder, where it is] by acai? going round chest, outside sling. 
stored for use. As soon as a sufficient quantity of | Dog Bites.—Tie a handkerchief or cord tightly 
gas has been made and stored, the oil and water | round limb above wound: suck the wound. 
are turned off and a jet of air is forced into the retort} Flesh Wounds.—Uncover wound: wash it 
by means of a small Root’s Blower. This air is | with clean water: wring out a clean handkerchief, 
so decomposed, and following the course of the | or lint, in cold water, and lay it over the wound 
sition with handkerohief. On 0 
cco or cobweb. 


on its way any | account use to 
Fainting.—From heat, exhaustion, or loss of 


The 


candle power, to possess the chest: smelling-salts, carefully used: 


The gas producer can | cases of 
taken to prevent further bleeding. 


— 


Insensibility.— From blows or wounds on heat 
Send at once for doctor or take patient to hospitad, 


| 
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keeping him on his back, with head raised: undo | 


clothing round neck: do not give brandy. 

Insensibility.—From being buried in falls of 
earth, or breathing foul gas: proceed as in 
drowning. 

Fits.— I. If 8 and face flushed, undo 
clothing round neck, keep head raised, and dash 
cold water on top of head: hot water bottles to feet. 
Send for doctor. Do not give brandy. 

2. If foaming at mouth and convulsed, undo 
clothing, apply smelling salts, and prevent patient 
hurting himself until conscious again. 

Drowning.—Send for doctor, blankets, and 
dry a A Take off wet clothes from upper part 
of body. y patient on his back, with his head 
on a folded coat for cushion. Draw tongue out of 
mouth and holdit there. A second person kneels 
at patient’s head and takes hold of both his arms 
just below the elbows. He then draws them up- 
wards over patient’s head, and holds them in that 
position until he counts two: this draws air into 
the lungs. He then lowers arms to sides again and 
presses them firmly inwards, holding them there 
until he has again counted two: this forces air out 
of the lungs. Go on doing this until doctor arrives, 
or until patient breathes naturally. As soon as he 
does so, rub the limbs in an upward direction with 
thedry hands, or better still with hot flannels. Put 
parens to bed between blankets, surrounded with 

ot water bottles. May give him wine or brandy 
when quite sensible. i 

Rupture, or break of the body.”—Try and 
push it back with flat hand: keep man on his back. 
Cold wet cloths laid over rupture will, perhaps, aid 
its return. 


EXPERIMENTAL DEMONSTRATIONS 
OF THE VORTICAL THEORY OF 
THE FORMATION OF A SOLAR 
SYSTEM. 


By Pup BRAHAM, F. C. S. 


N origin of solar systems, and the relation of 

their components, when order reigns, is one 
of the most interesting studies that an intelligent 
being can be engaged on, and although vague ideas 


9 „ 8 Sf 


may filmily predicate the problem, yet to the solid 
und of experiment we must look for a satisfac- 
a solution. 


© Read at the Physical Society on February 24th, 1883. 


The universal laws of gravitation and centrifugal 
can be brought into orderly relationship. 


Experiments. 


No. 1. With a pendulum, the bob of which 
could be drawn towards the centre of suspension, 
no oscillatory motion could be obtained. 

No. 2. In allowing the water to rapidly escape 
from the bottom of a conical base, no vortex was 
formed. 

No. 3. Next, a ball suspended on a string was 
drawn against the force of gravity, but nothing but 
lineal motion could be produced. 

No. la. The pendulum was given a slight os- 
cillatory motion; this was easily increased by draw- 
ing in and letting out the bob at particular times of 
the vibration. 

No. 2a. A stream rotation of the water initiated 
in the conical basin developed into a vortex when 
the water was run off. 

No. 3a. The suspended ball described an elliptic 

th, when acircular motion was first imparted to 
it with very small motion of the string. 

No. 4. A rotating globule of castor-oil and 
chloroform, suspended in a wire loop in water ro- 
tation, broke up into spheres: the higher the speed 
the larger the detached spheres, with slow, but 


aa rotation, very small spheres were thrown 
off. 

Proceeding to discuss the formation of a solar 
system, a photograph, Fig. 5, representing the 


ring nebula in Lyra, 5, wa sprojected on the screen, 
and attention was called to its apparent homo- 
geneous structure. Next atrifid nebula in Saggit- 


tarius, 6, which showed a divided character, which | 


gave the idea of antagonistic masses of accumula- 
tion, and the dumb-bell nebula in Vulpecula, 7, 
showed still further divided nebulous matter, with 
incipient bright lines throughout the two limbs, 
and also joining the two masses, which suggested 
contention for the possession of these particles. 
Projecting a representation of the great nebula in 
Orion, 8, which showed distinct bright lines, indi- 
cating streams of meteorites falling in towards the 
greatest point of attraction. 


Nebul give a bright line gaseous spectrum, with 


| . . 
force, are the means whereby heterogeneous matter | a faint continuous one. 


Now, supposing a centre of attraction set up, any 
free cosmic gas, when within its sphere of action, 
would be greatly compressed thereby, and being 
heated, becomes luminous and shows a bright line- 
spectrum, while solids would be greatly heated, and 
give a faint continuous one. 

The streams of meteorites, falling in towards the 
centre of attraction, would either add to the speed 
of rotation of the central mass at A (Fig. 6.) or if 
they impinged in a direct line at B, their entire 
motion would be transformed into heat, or retard 
its rotation, if impinging at C, in the opposite direc- 
tion. Butifa rotation be acquired, then bodies 
falling in towards the centre, if in a homogeneous 
stream, must add to the speed of rotation. (For if 
the central mass is still, then its area would be acted 
on evenly either side of a plane joining its axis of 
rotation with the stream direction; but if in motion 
a preponderance must occur on the side in the direc- 
tion of the rotation}. And after ahigh speed of 
rotation has been acquired, any body which fell en- 
tirely opposite to that direction at D (Fig. 7), would 
e and altering its course, could fall so as to 
add its force to the general sum. 

When a rate of rotation is arrived at, which pro- 
duces a centrifugal force greater than the gravita- 
tional power of the mass, a portion is thrown off, 
and gradually takes up its position from the central 
mass, where the centrefugal and gravitational 
| powers are neutralised. During its spiral journey 
it will encounter streams of meteorites, which wi 
accelerate its speed of rotation, and when centri- 
fugal overcomes its own gravitational power, it 
will throw off satellites, and if sufficient meteorites 
fall in, successive satellites would be projected. 

The presentations of the nebula in Leo, 9, and 
Pegasus, 10 (Fig. 8.), characteristically showed the 
reality of the vortical motion, and nebula in Canes 
Venatici, 11, illustrated the commencement of an 
orderly system. 

Our knowledge of our own solar system corrobo- 
rates the idea thus propounded. The outer system 
of planets are of low density, and their satellites are 
numerous. 

By their gravitational reaction on the nebulous 
centre, its rotation is diminished, and smaller masses 
are thrown off. 

Neptune, Herschel, Saturn, and Jupiter are large 
and have many satellites. By their combined ac- 
tion the velocity cf rotation of the nebulous centre 
is diminished; then a ring of smaller bodies are 
thrown off—these are the asteroids. A second in- 
crease of speed of rotation, and a further increase 
of heat is produced by the falling in of meteorites ; 
the outed) portion becomes denser, satellites are 
thrown off, which have to clear their course of 
meteorites ; and if sufficient fall in to increase the 
centrifugal beyond their gravitational power, 
satellites would be thrown off. 

Imagination may picture series of planets due to 
any number of successive condensations, such as 
described, being in existence. 

Mars has two moons, the Earth one. The satel- 
lites of Venus and Mercury have not yet been dis- 
covered. The zodiacal light is probably composed 
of meteoric streams, gradually falling into the sun. 

In nebula the gaseous overcomes the solid spectra; 
ina completed system the spectra due to vaporous 
solids overcome the gaseous. 

Being unable to handle, save by mental effort, 
the relationship of these masses, we must reason 
from analogy, and the experiments and illustrations 
shown, and deductions from them, may be a true 
solution of the question how a solar system is built 
up. 
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RAINBAND SPECTROSCOPY. 

\ T the half-yearly meeting of the Scottish Meteo- 
* rological Society, held last week, Prof. Piazzi 
Smyth addressed the Society on“ Rainband Spectro- 
scopy.” Inthe outset of his remarks, he said he 
never allowed a day to go past without getting at 
least one record of what the spectroscope said about 
the weather ; and the use of the instrument was now 
so neat, speedy, and precise that he thought every 
meteorologist might spare time to compass it. In 
| the morning, before going out, he had simply to 
| take a little spectroscope out of his waistcoat pocket, 
look with this through an accustomed window at 
the light in the lower part of the sky, and in two 
seconds, if the weather was at all decidedly set to 
either drought or wet, the fact was ascertained and 
| numerically estimated. Some little preliminary 
instruction was usually necessary for the successful 
use of the rainband spectroscope ; but when success 
was at last attained, the happy possessor of the 
instrument would find it was able not merely to tell 
| him when to take his umbrella, but that it opened 
up some most remarkable points in regard to tke 
watery vapour in the atmosphere. After explain- 
iog, with the help of a diagram, the construction 
and working of the rainband spectroscope, Prof. 
Smyth showed the image of the spectrum as seen 
by it with the slit goer adjusted, and pointed 
out the several black lines, due to certain elements 
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placed either too near or teo far, it will fail to 
receive the whole of the light. The front lens, 
whether simple or compound, has its imperfections. 
Ifa single lens were perfect there would be no need 
for double or triple combinations, while, if any 
compound lens were perfect, there would be no 
occasion for the endless varieties of these lenses 
which the necessity for compromise or correction of 
one form or other caused to be created. All of 
them, if sharpness of definition and flatness of field 
be desired, require the use of a sto „ the position of 
which depends upon the construction of the lens. 
Through this aperture all the effective light must 
pass at this point; if it be so far reduced, all the 
It is, therefore, to this point as 
possible that all light should be directed, 
whether perfect definition or maximum of light are 
essential. 

In the ordinary lantern the foci of the condenser 
and front lens are so combined that, when the slide 
isin its position near the condenser, the front lens 
at the same time focusses the picture and receives 
the whole of the light. If the condenser were 
optically porteri the position of the front lens could 
be ahi 5 almost any. Caan, and yet T Tays 
cross in their proper e varying the distance 

of the light from the andor. j 

Roughly speaking, the most economical results 
are obtained with condensers of four inches diameter 
and about three inches focus, and with these the 
best point at which to fix the front lens will be six 
inches in front, at which distance the maximum of 
light will pass through it. The so-called better 
class of limelight lanterns are fitted with sets of 
front lenses of various foci, so that pictures of a 
„given size may be obtained on the screen at different 

tances. The pictures are obtained, but, except 
with the one lens which really suits the focus of the 
condenser, only with loss both of light and defini- 
tion. They are, therefore, but sorry makeshift 
affairs—not optical lanterns—when used with these 
extra lenses. 

Practically, there is very little variation of the 
position of the light allowable ; it must be as near 
as possible to the principal focus of the condenser, 
which will allow a front lens of double that focus to 
be used. The best position is easily ascertained by 

experiment, judging from the amount of light on 
the screen. 

The optical lantern, therefore, is an enlarging 
camera, and, if fitted with a focussing stage for the 
trans ncy, can be used with any front lens that 
may be best suited for the purpose, but of not more 
than about six inches focus. This would be about 
the best length if the picture to be enlarged were of 
such a size that it would be just covered by the 
condenser—that is, about three inches square, or 
some such logram as a carte de visite, which 
can be described within a four inch circle. If, how - 
ever, the object to be enlarged were of smaller size, 
then advantage in the amount of light would be 
found by employing a front lens of shorter focus 
and bringing the ncy forward into the 
cone of light, where it would receive greater illumi- 
nation. 

So far we have supposed artificial light to be used. 

, instead of this, sunlight be employed—that is, 
pale rays—as we have seen, the focus for these 

one-half less. In other words, the position of the 

front lens will be the same if a condenser of half 
the focal length be substituted. The ordinary con- 
denser is composed of two similar plano-convex 
lenses mounted with the convex surfaces adjoining. 

If the back one then be removed we have a con- 

denser of half the focal length in its best position 

the convex side towards the parallel rays. iffused 
light, being taken from the sky or a brightly-illu- 
minated oud, will T come under the E of 

parallel rays,” an most conveniently used 

with the pe fy condenser. a 

The ent of negatives of suitable size thus 

ts very little difficulty, and is immensely 

cilitated by the size being uniform. I therefore 
think that three and a quarter inches square presents 

Unusual facilities—not only for production, but 

because either the original or a 5 

ve are within the scope of the ordinary lante 
or the purpose of enlargement, according as 
enlarged positive or negative muy be desired. 

Much, of course, depends upon the quality of the 

negative as well as its ness. Most negatives 

SER ay sharp enough to the naked eye are not 

A y so when magnified. More attention is, there- 
fore, required in focussing the original if absolute 
sharpness of detail be necessary. The ordina 
photographic lenses are quite capable of giving the 
necessary definition. 

Take an ordinary focussing eyepiece and adjust it 
carefully for the ground glass. the eyepiece be 
uow reversed and titted in a little frame in such a 
way that, when put in the place of the focussing- 
screen, the outer surface of the lens is in the same 
plane as the ground surfare of the screen would be, 
and the eye held at the open end of the tube, 
focussing can be done with the greatest nicety 
details being distinctly seen which the finest grouad 
glass would obscure. 


rn 
an 


busy life. Probably at no previous period of human 
history has the nervous system generally, and, more 
particularly, have the sense- organs been so severely 
taxed as they now are, but never have they been 
less carefully cultivated. This is in part, if not 
wholly, the cause of the progressive degene 
the faculties of special-sense which is eviden 
the increasing frequency of the recourse 
spectacles, ear-trumpets, and the like apparatus, 

esi, 
fac 
to exhaust energy 
and this essential element of education is wholly 
neglected in our schools, with the result we daily 
witness—namely, early weakness or defect in the 
organe by which the consciousness is brought into 
re 


to adduce proofs of the position we take up, or to 
argue it at len 
proposition laid down is self-evident. 


other the increasing defect of sense-po 
matter is well worth 
professional educators of youth. Muscular exercise 
wisely regulated and apportioned to the bodily 
strength is felt to be a part of education. Sense- 
culture, by appropriate exercises in seeing, hear- 
ing, 
sufficiently earl 
weakness of sight, deafness, loss of the sense of 
feeling 
before old age but by its reflected influence on 
the nutrition of the brain and upper portion of the 
spinal cord, would do much to reduce the growing 
tendency to paralytic diseases, which are very 
decidedly on the increase. 


ry | sheets of g 


SENSE-CULTURE. 


HE special culture of the senses, says the Lancet, 
is too much neglected by us in this modern 


of 
by 


ed to aid the sense-organs. The mere use of 
ties will not develop strength—it is N 
Special-training is required, 


tion with the outer world. It is not necessary 


h or in detail. The truth of the 
On the one 
nd we see the neglect of training, and on the 
wer. The 
the attention of the 


touching, smelling, would, if commenced 


in life, not merely prevent 


, and impairment of the sense of smell, long 


USEFUL AND SCIENTIFIC NOTES. 
— . — 


mended; and the amount of ceresin to be added to 


a given amount of may be determined by 
experiment. The finest sections of this substance 


are not brittle, and herein lies the chief excellence | San 
mixture. If 


of the . this mixture proves too hard it 
may be softened by adding a little vaseline— 
American Naturalist. 


Eau de Javelle as an Agent for Removing 
the Soft Parts from Microscopical Prepara- 
tions.—Perls, Altmann, and Noll recommend Eau 
de Javelle (KC1O,;) as an excellent fluid for remov- 
ing the sof of animal and vegetable tissues. 
If a piece of Spongilla, for example, is placed on a 
slide and a drop of this water added, all the soft 
parts are destroyed in 20—30 minutes, and the 
spicula are left in situ. After the protoplasmic 
parts have been thus removed, the preparation is 
carefully treated with acetic acid, in order to re- 
move any cloudy precipitates; then washed with 
weak, strong, and absolute alcohol successively ; 
and finally mounted in oil of cloves and balsam. 
Very neat preparations of diatoms may be obtained 
with this fluid. The calcareous of shells thus 
treated is not destroyed. Sections of plant buds 
were successfully treated and then mounted in 
Meyer’s fluid, 10 volumes glycerine, 20 dist. water 
and l salicyl-methyl acetate. The skeletons of 
small ani may be easily pre by placing 
the bodies in Eau de Javelle, which removes the 
skin, muscles, &c., without injuring the bones.— 
American Naturalist. 


Bichromate Batteries.—M. Luigi 


this way a por is obtained containing a mixture 
of chloride o 


six glass jars of rectangular form, the bottoms o 
which are pierced. These jars rest in the case on 

ae which allow the liquid to circulate. 
The case is furnished with a leaden siphon tube, 
with which the battery can be charged and dis- 
charged. The elements are com of a sheet of 
zinc and two plates of carbon. e two poles thus 
obtained are insulated from one another by a small 
band of indiarubber and compressed intoa solid block. 
A case of six cells will give a current of the same 
intensity as six Bunsen cells, small size, for two 
hours. With these cases an Edison eight-candle 
lamp, small resistance, can be kept alight, and with 
eight cases a good arc light can be maintained.— 
Electrician. 


named Russia, by Dr. Von Engelhardt. 


SCIENTIFIC NEWS. 
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T” small planet, No. 232, discovered by Dr. 


last, 


Palisa on January 31 has been 


The great refractor of the Paris Observatory, 


which has been out of use for several years 
owing to the object-glass having been damaged by 
to | damp, has been furnished wi 
of about 15in. aperture, and MM. Paul and 
Prosper Henry have recently made with it a 
series of observations of the satellites of Uranus 
and of the satellite of Neptune. A larger re- 
fractor having an objoct-glass of 740 millimetres 
(about 29in.) is in course of construction. 


a new objective 


Mr. D. Maclean, formerly assistant to Prof. 


Grant at Glasgow Observatory, has been selected 
as the first curator of the new Paisley Observa- 
tory 
applicants for the post. 


There were, we learn, no fewer than 450 


In electric lighting on board ship the axis of 


the dynamo ought to be placed in line with the 
keel, and not athwart-ship. Sir W. Thomson 
says that this rule is frequently disregarded by 
engineers, and he has prepared two questions for 
use in examination pa 

reason for the longitudi 


rs which will disclose the 
position. 


The Western Union Telegraph Company is 


about to establish an extensive underground 
system of wires. The work will be commenced 
in New York, where a pipe will be laid capable 


of holding as many as 200 wires. 


A letter has been received from the observing 
expedition located at Fort Rae. The meteoro- 
logical observations were commenced on Sept. 1 
and the magnetical on Sept. 3. Up to the date 
of the letter, Dec. 19, all had gone well. 


The New-street station, Birmingham, will 
soon be the largest railway-station in the world. 
Altogether it will cover more than 11 acres. The 
two main roofs will be each about 600ft. long by 
70ft. wide. 


Messrs. Roebling and Co., of Trenton, N. J., 
have recently completed for a cable tramway in 
Francisco a wire rope l}in. in diameter, and 
more than four miles in length. It is believed 
to be the longest wire rope ever made, and weighs 
about 25 tons. 


The half-yearly meeting of the Scottish 
WMetcorclagical Society was held last week in 
Edinburgh. The Society numbers altogether 
580 members, and has more than a hundred 
observing stations. The subscriptions to the 
proposed Ben Nevis Observatory are coming in 
so satisfactorily that the council are encouraged 
to believe that building operations may be com- 
menced in the ensuing summer. Mr. Wragge 
gave an account of his work on the Ben during 
last year, and strongly urged the establishment 
of a permanent observatory on the summit, as he 
believed that continuous observations made in 
that position would, in connection with those at 
sea-level, enable the Meteorological Office to 
forecast storms with greater certainty than at 
present. 


Dr. Siemens lectured last week on the Elec- 
trical Transmission and Storage of Power at the 
Institution of Civil Engineers. He expressed the 
opinion that the electric system of propulsion was 
sufficiently advanced to assure practical success 
under suitable circumstances—such as for 
suburban tramways, elevated lines, and, above 
all, for lines through tunnels. As to secondary 
batteries, he said that a fear had been expressed 


d | by many that local action would soon destroy the 


fabric of which they were composed, and that the 
active surfaces would become so coated with 
sulphate of lead as to prevent further action. It 
had been shown, however, by Dr. Frankland, 
corroborated by Dr. Gladstone and Mr. Tribe, 
that the action of the secondary battery depended 
essentially upon the alternate composition and 
decomposition of sulphate of lead, which was, 
therefore, not an enemy, but the best friend to 
its continuous action. 


A Danish Government expodition is to explore 
the East Coast of Greenland in the ensuing 
summer. 

The Electro-Technical Exhibition at Konigs- 
berg, in Prussia, will be opened on the 15th of 
April. It will last six weeks. The main aim in 
this exhibition will be to show to a wide circle, 
and especially the inhabitants of the Eastern pro- 
vinces, the action of electricity and the success 
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already attained with it, and to utilise the plen- 
tiful water-force at disposal, both for transmission 
of force and illumination. The exhibits are 
arranged in 12 groups—viz. (1) Historical and 
scientific apparatus, aids to teaching, and re- 
lated literature; (2) Telegraphy and signalling: 
(3) Telephony; (4) Medical electric apparatus; 
(5) Batteries and accumulators; (6) Electro 
chemistry; (7) Magneto and dynamo machines; 
(8) Electric light; (9) Motors; (10) Cables, 
wires, and lightning conductors; (11) Electrical 
measurement of time; (12) Electrical railway 
matters. Steam and driving force will be fur- 
nished without charge to exhibitors. 


It is known that M. Nordenskjöld contem- 
plates going to Greenland this summer (he will 
start in August). Among other things, he 
will seek to test a theory of his, contrary to 
the common view, as to the interior of that 
country. He considers that the winds blowing 
there must be comparatively dry and warm, and 
that they cannot bring into the interior enough 
snow to feed a permanent glacier. In his opinion, 
vast regions covered with perpetual ice are a 
physical impossibility in the present circum- 
stances of our globe, south of the 80th degree of 
North latitude. Another investigation to be pur- 
sued is that as to the cosmic substances which 
falling stars bring to our globe. The author's 
former observations, in which he melted snow 
and examined the residue chemically, were not 
decisive. The residue consisted chiefly of felspar 
and other terrestrial substances, without traces of 
metallic iron or nickel. He will resume the in- 
quiry with special apparatus on this new voyage, 
which will be his tenth to Arctic regions. 


M. Durin has been studying for some time, the 
hydrocarbons of peat. He managed to avoid dis- 
sociation of these by distillation at a low tem- 
perature, in vacuo, with a current of supcr- 
heated steam, and he found that certain white 
products, of paraffinous appearance, which can be 
extracted from peat, are not paraffin, but of the 
nature of fatty acids. M. Dumas expressed an 
opinion that these acids might pre-cxist in the 
17 mosses that formed the peats (of Aven) M. 

urin had examined. M. Durin has recently 
made experiments which confirm this view. 
Fresh healthy mosses, similar to those forming 
the peat bogs of Aven, yielded, by ether, 2:10 
per cent. of a waxy extract, having the principal 
reaction of the fatty acids of peat. It is thus 
probable that the pre-existing products of peats 
are not hydrocarbons formed during the period 
of vegetal decomposition, but that they existed 
already in the mosses which formed the peat. 


The committee of the Berlin Hygiene Exhibi- 
tion of 1882-83 has, in addition to a prize (a 
silver flower-stand) already offered by the King 
of Saxony on occasion of the Berlin Fishery Ex- 
hibition, and a prize of £30 by the Fishing 
Association, offered two prizes of £25 each for 
the best treatment of the following subject: (a) 
Indication of the hygienic, trade, industrial, 
agricultural, and fishery interests which are 
injured through pollution of flowing water. (ò) 
Exact setting forth of the most efficacious 
chemical means, machine arrangements, and 
structural preventive measures, against the 
different kinds of injury caused, proof being 
given of the technical and economical practic- 
ability of the proposals made. Drawings, models, 
and preparations are desired for slapidation: 
Monographic treatments of special parts of the 
whole problem are not excluded, and old inven- 
tions, viewed from new standpoints, are allowed. 
The competition is international, and German, 
French, or English may be used. 


In a recent inaugural dissertation, Dr. 
Genzmer discusses the activity of the senses in 
new-born infants. Inter alia, he says the sense 
of touch is developed from the earliest period, 
and reflex actions are readily excited by the 
slightest stimulation of the nerves of touch, 
especially of the face, then of the hands, and 
soles of the feet. The feeling of pain is but 
slowly developed, and is only clearly shown after 
four or five wecks, before which time infants do 
not shed tears. Smell and taste are not dis- 
tinguishable in infants. Hearing is perceptible 
in tho first, or at most, the second day of life. 
New-born infants are so sensitive to light that 
they will turn the head to follow a mild light; 
while, if a strong glare be suddenly thrown on 
the eye, squinting is induced, and even convulsive 
closure of the lids. After a few days the child 
will follow the motion of various objects by 


movement of its head. Between the fourth and 
fifth weeks, the convergence of the pupils and 
co-ordination in vision are perceptible. <A dis- 
tinct perception of colour does not exist under 
four or five months; before then it is quantity 
rather than quality of light that is recognised. 


An American doctor has recorded three cases 
of sciatica benefited by extension, which 
constitutes a slight nerve-stretching. The 
weight used was 16lb. to 20lb., hung from a 
pulley. In one case relief came in twenty 
minutes, in two others after a few hours. 


A telephone-service for canal boats has been 
arranged by the German inspector of water- 
works, Herr Mohr, at the Thicrgarten lock on 
the canal line, Hohen-saaten-Spandau. An 
overhead telegraph line runs along the canal and 
river bank, connecting the stations Eberswalde, 
Zchdenick, and the Thiergarten lock. Inorder 
that the line may be used by officials during the 
journey, a telephone apparatus is placed at the 
back of the stcamer’s cabin, the two wires ending 


in binding screws. When the apparatus is to be 
used, the boat draws to the bank, on which is the 
linc; a ready insulated copper wire is fixed by 
one end in one of the binding screws, while the 
other end, weighted with a lead-coil, is lowered 


through the cabin window into the water. A 
second wire, also insulated, is fixed by one end 
in the other binding screw, while the other end, 
passing through the cabin window, is screwed to 
a brass hook which is fixed at the end of a rod 
about 10ft. long. Whenever this hook is 
attached to the land-line the apparatus is ready 
for use. 


The labours of the International Conference on 
industrial property, in Paris, have just closed. 
Nineteen States were represented. The dis- 
cussions had reference to the same points as in 
1880, and the project then elaborated has been 
adopted. A result of the Conference is that 12 
States out of the 19 have formed a union for the 
protection of industrial property. Seven States, 
among which are England and the United States, 
declared that they could not adhere to the con- 
ditions of the Convention. Before separating, it 
was decided to meet for a third time at Rome, in 
1885, when a universal International Exhibition 
is to be held there. In each of the States that 
sign the Convention, an office for the special 
service of the Union will be constituted without 
delay. An International Bureau will act at 
Berne, under direction of the Federal Council, 
as connecting link between the contracting States. 
(The 19 States represented at the Conference 
are: The Argentine Confederation, Belgium, 
Brazil, Spain, United States, France, Great 
Britain, Guatemala, Italy, Luxembourg, Hol- 
land, Portugal, Roumania, Russia, Salvador, 
Servia, Sweden and Norway, Switzerland, and 
Uruguay). 

There is to be held in Paris this year, from 
the lst to the 22nd of July, an Insect Exhibition 
organised by the Central Society of Agriculture 
and Insectology. It will lage 1) useful in- 
sects; (2) their products, raw, and in the first 
transformations; (3) apparatus and instruments 
used in preparation of these products; (4) 
injurious insects and the various processes for 
destroying them; (5) everything relating to in- 
sectology. 


Hardening Concrete. —In a paper recently 
read before the Southend Mechanics’ Institute, Mr. 
Henry Faija described his patented method of 
quickening the induration of concrete blocks. The 
concrete is made and rammed into the moulds in the 
usual manner, after which the moulds are placed in 
a chamber, which is maintained at a moist heat of 
about 100° Fahr. This greatly increases the 
crystallisation or setting of the cement, and allows 
the objects to be moved from the moulds in the 
course of a few hours. The concrete is then placed 
in a bath of about 110° Fahr., composed of one part 
of silicate of soda, and twelve parts of water. Fhe 
solution penetrates to the centre of the block, 
which is thus hardened throughout, instead of 
merely on the surface, as in the usual process. In 
three or four days the blocks will have attained the 
citi ta of ordinary cement three or four months 
old. 


AT a recent meeting of the Paris Society of Civil 
Engineers, M. Mallet communicated a note by M. 
Borodine as to comparative trials on the South- 
Western Railway of Russia, between ordinary 
passenger locomotives and one of the same type 
transformed into a compound engine. The results 
go to show that the latter is capable of effecting a 
saving of at least 20 per cent. of fuel. 


LETTERS TO THE EDITOR. 
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[ We do not hold ourselves responsible for the opinions of 
our correspondents. The Editor respectfully requests that al 
communications should be drawn up as bre as possible.) 

All communications should be addressed to the EDITOR of 
17 Exolistn Mecuanic, 31, Taristoch-street, Covent-garden, 
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All Cheques and Post-office Orders to be made payable b 
J. Passmont EDWARDS. 

„„In order to facilitate reference, Correspondents, when 
speaking of any leiter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page om 
which u appears, i 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences ve their original, 
—Mountaigne’s Essays. 
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THE VARIABLE R LEONIS. 

21202.J—Ir may interest some of your astro- 
nomical readers to know that the remarkable 
variable (and red) star R Leonis is now at or ve 
near its maximum, and may be well observed wi 
an opera-glass. The following are my estimates 
of magnitude since Feb. 28 :— g 

28 Feb., 1883, 7 0m.; 4 March, 6-dm.; 7 March, 
5-9m.; 8 March, 6'8; 13 March, 6'7; 15 March, 
5'6; 17 March, 5 0m. The star lies about oF aha 
ceding Regulus, and is the most southern of 4 
small stars close together, of which the northern is 
18 Leonis, and the middle one 19 Leonis. The com- 
parison stars used in estimating the brightness of 
the variable were 18, 19, č and 6 Leonis. The 
period of the star is about 212} days, and the 
maximum seems a little late this year. 

J. E. Gore. 
Ballisodare, Co. Sligo, 19th March. 


SHORT-FOOUS TELESCOPES—TRANSIT 
OF VENUS. 


[21203.]—Tae readers of the ENGLISH MECHANIC 
have doubtless been interested in Prof. Smith’s 
account of the performance of a short-focus tele- 
scope, lately published in these columns. Desiring 
to possess an instrument . the utmost 

wer and compactness, I requested Mr. R. B. 

olles, of Boston, to make for me a din. glass b 
his method. Ihave lately received the instrumen 
and placed it upon a good equatorial stand. Its 

rformance will fairly justify the praise Mr. 

olles has received for his work in this line. The 
object-glass has a clear aperture of in., with 
5lin. focus. When carefully adjusted to the point 
of best vision upon a white object, say Jupiter, the 
image is nearly clear of colour. If the eyepiece is 
pushed within the focus, a wine-coloured fringe 
appears about the disc ; if drawn outside the focus, 
a light greenish yellow border appears. The figure 
isas near perfect as possible, the star discs being 
very clean, the diffraction rings small, and almost 
disappearing from stars below the 4th magnitude. 
The dies are small, and the du mae o any star 
within the separating power of the glass, is indi- 
cated by quite a low power. As an instance of 
this, I may mention Eta Orionis. This is a one- 
second star, discovered by Dawes, and as is well- 
known, requires good weather, and an excellent 
object-glass down to 6in., to divide it. In the din. 
telescope, with 100 the elongation of the dise is 
apparent, with 150 it becomes much plainer, with 
200 the wedge is finely notched, and with 300 a 
black line appears between the discs. The good 
quality of the object-glass will be appapen: when I 
add that with 400 (80 to the inch) the separation is 
better than with 300, the discs being round, while 
with 600 (120 to the inch), the separation is the 
same as with 400 ; but the discs, while well defined, 
are larger, as of course must be the case with every 
telescope when magnifying is sought to be in- 
cr after the it of separation power is 
reached. 

Fine eyepieces are required with an objective of 
so short a focus, and the lenses of both object- 
glass and eyepiece require the most accurate cen- 
tring, or there will be imperfect performances. Mr. 
Tolles has admirably done his in the setting of 
the object-glass, and for the high power I use solid 
eyepieces of the best construction. Eyeglasses 
of J, , and yin. respectively are required to obtain „ 
the powers of 300, 400, and 600, and the reader will 
agree that the highest excellence of figure must be 
reached in the object-glass to bear these powers. 
The moon is beautifully defined with a power of 
300 (60 to the inch), which brings out the detail of 
the surface better than a lower power. The clouds 
of Jupiter and the system of Saturn are exhibited 
with great distinctness with 250. Minute stars are 
well shown, the th and 6th in the Trapezium in the 
great Nebula of Orion being quite plain when the 
airis good. In the twilight Ihave caught the 
companion to Delta Cygni, a severe test, as anyone 
will agree who has tried his glasses on that star: 


mirrors of a Cassegrnin have op osite charactors of 
foci, yet this is not introduced directly into the 


watch for the extinction of the light about the 
problem. The recollection of this fact changes the 


í planet beyond the sun’slimb. This lig tdisappeared 
and indicated its position correctly. I consider the | very soon after third contact. I was enabled, 
refore, equal to any sin. that has been | however, to watch and note the final disa ppearance 


of the notch, and thus pre the time of last contact 
i h 


e black drop and kindred 
ct | Gregorian greater than the sum, of the foci— that 


is, it should be additive in the latter case and sub- 
tractive in the former. I am glad that the notice 
of A. N. H.“ has enabled me to make this cor- 
rection. 

What A. N. H.” says respecting spheric curves 
not curing aberration is. no doubt, in agreement 
with the 5 of others. Relative diameter 

i as more to do with correction than 


phenomena all result, I am sure, from imperfe 
vision, from atmospheric or instrumental causes. 
New York, March 1. D. W. E. 


— 


GREGORIAN TELESCOPES — ooN- 
STRUCTIVE DETAILS. 
[21204.]—By way of supplementing Mr. Wassell'e 
very interesting letter on the old specula, I give 
the results of an ex rimental investigation into 
the constructive details of a Short’ Gregorian, | are 


5 to Sirius with one of his 5in. glasses, and 
av 


lied that I do consider it possible, for we some- 
times have evenings in this country when a ect 
glass of moderate gize will do wonders. have 
never seen it myself with lees than gin. until last 
evening. 
With this instrument, at Elizabeth, New Jersey, 
I watched the transit of Venus, Dec. 6, 1882, under 
favourable circumstances. Observers in the United 
States T ra A upon 955 SS fortunate in 
having 80 weather, as the ces are greatly Pa 
PH a clear sky with us on any day at that and cto peculiarities observed. 
season, In this region, & icht haze overspread the It be convenient to com testi with the small 
heavens during nearly the w ole of the time of the | Pe . A to have a 
transit ; but it was nearly uniform in thickness at all 
four contacts, and perhaps improved definition 


a conver optical surface is absolutely 8 yherical ¢ 
Orderic Vital. 


5zin. Now wi i i 
: E ae more exactly 5 5 a radius of 5'35in.), 122069 V sie 
: i n’s rule would ma e the conjugate foci 91206.]—Ir must be clearly understoo that it 
was rovorded upon, an, eine wuch a ano Phares 22in. 0 test this I held a med ain. from | is foreign to the purpose of these letters either to 
make the observations, it is hoped, of value in the : P raise or condemn, @ ^ whole, any machine that 
fnal computation. The beats o the Western e. : 1 | may be referred to; and that where special makes 
Union Standard New York clock, during the whole have been, named. it is only because oy afford 
time of the transit and those of the Washington good and familiar examples of the particular point 
f under consideration. therto it has been easy 
the side of the tele- ; 5 refer to moir 5 fi make in ilustrados ot the 
- re-worked, same point of excellence. n, so far as I am 
Kope oe oi Fr ments being all under reduced. When the two aware, there is at present only one machine in the 


are 21Iin. apart (the sum of their focal distances), market which affords an example of the question 
I am now going to lay on the anvil of the ENGLISH 


and the back focus therefore falls 4in. behind the 

vertex of the large mirror. o. It is that of Tin the machine 

By the rule given by “u P. R. A. S., the focal forward by driving the ped -crank backwards. I 
have neither seen nor tried any machine having 


electrician. As some readers may want to compare 
the times of contacts from as many observers as 
possible, I give mine, in Washington mean time: 


h. m. 8 : 
eer ae image of the sun at the common focus of the two 
First 1 1 gws 5 15 95 of mirrors will come about mg of an inch in diameter, | this motion ence the Sterling; and as I am 
ae d Extern al 2 39 3510 which by the diverging of the rays after crossing is going to say much in favour of this special feature 
r . 3 00 2427 enlarged to mths of an inch when it falls ou the in it, I am equally bound to say that the double- 
8 small speculum. This, therefore, is the minimum driving sample, e ibited at the tanley Show, was 


marked by an arrangement which would hardly 
commend it to avy rider who sought recreation 
rather than anxiety in the use of his tricycle. 
have before spoken of the danger of a back- 
dalling clutch in careless bauds, with an open 
ont independent“ double-driver. In that case 


i ; ‘As the distances from this mirror of its conj ugal 
noting first contact, I looked attentively and with foci are respectively 3 and 25in., the image is en- 

larged in this proportion, that is, to 17/°100 x 
95/3 = 1 shin. at the back focus, Ain. behind vertex 


The geographical position of the pier is lat. theoretical diameter for the smal] mirror. 


_ This may also be checked by the rule which I gave 
in a former letter, by whi it appears this oh 

Gregorian would be equivalent to a Newtonian of | But in this, risk is the normal condition © the 
150in. focus, which would give a solar image of machine, and safety its exception. For safety in 
1.396in. which is the same as the 170 previously turning would depend on the rider remembering to 


ed 
If with the above data we construct a diagram, 
abnormal character. But tomy eye eve g was we shall find the following peculiarities. In the 
mal. e hich ‘Jered | first place, the small mirror need only be ths of | depend on & point o 
that of first internal contact was that at which the | an inch diameter, whereas it is really II in., while | W i 
curve of the sun’s limb became whole and continu- | the hole in large mirror, which ought to be at least | machine i 
ous, and the light cae the pare had not Pe ljin., is only lin. I can only explain this 


the special feature of pedalling ackwards for the 
f | forward motion of the machine, I must candidly 
express a very strong impression a8 to the decided 
advantage of this movement. I have not as yet 


5 tested it by any long ride. But so far as first im- 
small speculum is of Ain. focus, and is, I think, j in i 


slightly less than its original focus, having been 
is peculiar in having one been received while contending with all the force of 


separated, and the planet went on its journey ree The eyepiece 18 pe 
d-lens of 3in. focus, and two eye-lenses o lin. | old 


L : d l}in. focus respectively, either o 
nothing appeared that could in the remotest degree used with the same field-lens and tube. 
suggest the black drop. The lenses are placed 2}in. apart, which is pro- 
beautiful soft blue light enveloped the planet, ve compromise to suit (as nearly as may 

is 


extending, say, 20 or 30° mware. was un- foci of the two eye-lenses. he dia- 

doubtedly caused by the slight haze in our at- | phragm in i to raise a question between the rival claims of the 

mosphere, the over - Correction of the object- : bout Lin. and | old sitting 91 of the rider, and the standing 

and probably in part by the atmosphere of Venus. | 1din position, W ich now goes by the name of vertical 

At times the definition was 80 fine that the in- i t 1 : uld be | action,” further than this may affect personal 
rt and convenience But the value of the 


tim g 
beolutely black disc to the planet. Nothing can 
exceed the beauty of the view as the globe advanced. | 1 
immersed in the softest light, the delicate mottling ’ 
of the solar surface surroun ing it, and permittin infinite variety of deviations from the horizontal 
its steady reaistless motion to be watched and note ecti i ge direction; but as its full power can be exerted only 
with microscopic clearness. Visitors who looked *in the vertical direction, that will be used as the 
imto the eyepiece were charmed, and I was ui standard of its value. Muscular force, being inde- 
ready to my that what I had supposed wo une: ill de treated of with refer- 
a rather uninteresting popular phenomenon really | that in 1 i . 
nted one of the grandest telescopic pictures i ‘ncided | applied: and, in the case of pedal-crank action, 
ve ever seen. , that of the large mirror, but farther off, in | these me be f 
As the second internal contact approached, the | order that the rays proceeding from it might be “claw.” The data from which the conclusions as 
same attention was given to the images, and ered converging, and aot oe This would | to gravity are 
same a des were presented. The edges | im ly that the curve of sm mirror was a para- | The i Tee N 
other gradually until they | bola, instead of either an elliptical or spherical will probably be sufficiently self-evident. But I 
A. S. L. | may say that every angle referred to in treating of 
bfo 8 1 tacl the rotation of ee pec eane M me action of 
pass over some e faculæ near that limb of the muscle alone, has been carefully verifie y measure- 
sun. So perfectly were the lines preserved and REFLECTING TELESCOPES. ment, in experiments with a crank made perfectly 
ion. that I believe I was able 1 the request of A. N. H.,“ I have | free by the removal of its gearing, but dragged 
referred to my letter (20022, in Vol. XXXV.), and | just enou h to stand in avy position, 30 a8 to prove 


ities afforded by different Pi for bringing 

different forces into play. ese forces may 

classified as belonging respectively to gravity und 
i of course, act under an 


to give, for the second internal contact, almost the d 

exact instant of the geometrical touching of the | find that in trea the matter of foci as a mere what could be done by muscle alone, uuaided by 

disce. The haze became somewhat ticker between mathematical question 932 is apt to lose sight of its | either ravity or momentum. The influence of 
It is quite evident that the | momentum is 80 subtle and pervading when a 


the third and fourth contacts, and I was not able to practical application. 


— 


Maron 23, 1883. 
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professed mechanic, feel bound to say a few words 
on its behalf, and I hope you will allow me the 
necessary space in your valuable columns. 

Perhaps I may with advantage explain the theory 
of the balance, for very few people seem to under- 
stand it. The rider sits with the centre of gravity 
of himself and the frame well above the axle; if 
he had no means of recovering his position, such a 
balance would be impossible, for it is unstable, but 
his connection with the wheels through his feet 
enable him to instantly, though unconsciously, 
place himself in any desired position, as wi 
apparent. We will suppose that the centre of 
gravity is not directly over the axle, but sa 
slightly in advance of it; the rider will tend to f 
forwards, a slight pressure on the forward foot in- 
stantly puts him k, for it produces a driving 
force on the wheels; whatever force urges them 
one way must urge the rider and frame the other 
way, so his balance is restored. A tendency to fall 
backwards is, of course, counteracted in the op- 
posite way. It is hardly necessary to say that this 
action is performed as unconsciously as the cor- 
responding action in standing or walking, which it 
1 resembles. When the rider wishes to 
start, he is without drivin wer until he leans 
forward, not by doubling himself in the middle 
like a rider on some other machines, but by be- 
coming upright, or in a more or less standing 
position. The centre of gravity is now in advance 
of the axle: a couple or turning force is the result, 
and.the machine starts. The driving power of the 
rider is at every instant absolutely measured by 
a distance of the centre of gravity in front of the 

e 


When the rider wishes to poi up, it is necessary 
vity behin 


to get the centre of the axle. He, 
therefore, leans back until a sufficient retarding 
force results. No matter whether he stops by the 
brake or by back ing, the distance of the 


centre of gravity behind the axle measures the re- 
tarding force. 

The result is most happy ; when the road is level 
and smooth little work has to be done; the rider 
sits in a most comfortable position, his feet do 
hardly any work; but when the conditions are 
not so favourable, and more work has to be done, 
the rider becomes straighter, more of his weight is 
on his feet, but he is still in the best position. 
When the work is very bret he becomes perfect ly 
straight, standing on his work, with the handles in 
a line between his shoulders and his feet, and then 
it is that the Otto”’ appears to best advantage in 
comparison with other machines. Another happy 
result of this WE frame is the perfect freedom 
from vibration; this is, indeed, so great that none 
but riders of the Otto, who have afterwards 
tried machines of other construction, can duly 
appreciate it. Instead of being glued to the 
ground, and having igidly to follow every in- 
equality, the Otto rider merely sways or bows 
over them. 

Perhape the most striking proof of the great ad- 
vantage which the Otto has over tricycles is 
the fact that, whereas makers of tricycles with ball- 
bearings and every other luxury find it necessa 
to diminish the size of the wheels, the Otto” 
riders prefer the large 56in. wheels, geared level, 
and with this mechanical disadvantage, and with- 
out ball-bearings, their performance on hilly 
roads is such as to make most tricycle riders envy 
their power of locomotion. If Mr. Otto would 
only make a machine with ball-bearings to the 
wheels and treadles, as well as to the cranked axle, 
I am sure the results would astonish even him. 

I feel that I have already said enough, but I will, 
if the “t Otto” has T interest for your readers, 
go into any other points on which they may desire 
information from An Ottoman. 


TRICYCLES — (TO 21187, 21188, 21189, 
21190.) : 


{21208.]—I¥ courtesy did not demand some ac- 
knowledgment of the notice my words onthe wheel 
have received from sympathetic readers, I should 
not have courage to add a single line to the many 
which I suppose will a from my pen in com- 
Py with these. But having omitted from letter 

- the postscript To be continued,“ it is onl 
man to wam “F, 8. 3 21189) 5 . 
and V. may still appear, if the patience of my ki 
critics is tot exhausted. erally, and except X 
so far as that I have always ed the Otto 
as a machine whose claim to the surname of 
Safety depends rather on the skill of the few 
than theexperience of the many, the ideas of F. S. H.“ 
accord too closely with my own to call for more 

than their . I will only express 
my wish that I could ride a level-geared 56in. in all 
weathers; but possibly my inability to do so with 
comfort may be attributed to years main Ite my 
seat on the wheel of time so far forward that it is 
almost vertically coincident with the diametric 
measure of his. To W. H. Stacpoole Westropp 
2118$) I would express my gratification at his 
ttering assurance, that even a fifth letter may not 
be too much for his three-wheeled appetite. And 


be | has fixed most of the inherent defects of 


as what is already written in the letter bearing 
that number will go far to meet the specific issue 
he raises, I hope he will accept this apology for not 
anticipating e subject now. I can assure m 
old“ correspondent ‘‘ M. A.“ (21190) that had 
not seen my way with perfect clearness to arranging 
a lever which would act by pull and not by ‘‘down- 
ward pressure,’’ I should never have suggested such 
an ili I thought the allusion to speeding 
up” would have made that point clear. 

The practical“ eye of Thomas J. Scutt (21187) 
e re- 
suscitated direct- action. But one of importance 
remains unnotioed. The very riders who express 
such maiden ecstasy over their pet machine, have 
suggested that it should be widened to compensate 
for the necessary elevation of its centre of gravity. 
Do they reflect that to widen any Single- driver is 
only to aggravate the radical defect of this lop- 
sided system of 1 Had not T. J. S.” 
announced himself to be a practical mechanic,“ 
I should have almost thought the opinion he ex- 
presses on the free pedal- crank was purely 
theoretical, rather than the result of mechanical 
practice with that motion. I quite agree with his 
n that it is remarkably adapted for the use 
of ladies, or for fancy riders on esplanades, &c.“ 
But speaking from two years’ constant use of the 
free pedal-crank, I should make the &c.’’ ve 
comprehensive, and venture to say that the f 
measure of the many merits ofthis motion can only 
be learnt in a style of rough-riding which might 
possibly be thought a little too venturesome for the 
„ bond-fide business rider.“ Yet, with the free 
pedal, I have never had to take T. J. S's” 
‘inevitable jump” but once, and that was when I 
ran over my own dog; which—unfortunately for me 
—was rather a large one. D. H. G. 


ORNAMENTAL LATHE-SCREWS. 


[21209.]—IN summarising this matter in the 
ENGLISH MEcHANIC for April 28, 1882, I said :— 

Against these ornamental pitches there is no 
need for further argument. Their appearance in 
the table is enough, and we shall wait in vain for 
anyone to advocate them. Our valued friend 
and Sne uch 05 ‘J. ae writin 
recently (E. M. e 108) says:—‘ As a 
man I should meter Uren of putting anything but 
a Whitworth thread in a new mandrel.’ The 
author of The Lathe, and its Uses,’ (page 3) 
says:—‘It will be found of great convenience to 
have the ecrew on the nose of the mandrel (and 
indeed all screws about the an of standard 
Whitworth pitch.’ Mr. Holtzapffel himself does 
not demur to the sentence which his father passed 
on these screws, in the year 1846.“ &c. 

Subsequently to this discussion in the ENGLISH 

c, the Council of the Amateur Mechanical 
Society unanimously a resolution recom- 
mending that, in all new lathe-apparatus the 
members should adopt e of aliquot 
pes instead of the old fractional pitches. No one 
as ventured to offer a word in defence of these frac- 
tional pitches until a few weeks since, when, 
owing to a momentary misapprehension of the 
int in question, it seemed as if they were to be 
efended by J. K. P.” But J. K. P.” has 
promptly Be decorate the idea, either of using these 
screws or of defending them. Mr. Evans, in hi 
recent lecture on The Modern Lathe ” (“ E. M., 
Feb. 28, p. 570), referring to the above and other 
supplementary recommendations which the council 
are about to bring before a general meeting of the 
members, says :— - 

These conclusions are very necessary and de- 
sirable. . . I am bound, as a practical mechanician, 
to testify to the advantages that will arise from the 
action thus taken by the Council of the Amateur 
Mechanical Society.“ 

In point of fact, Mr. Evans, though at first a 
little startled at the irreverent proposal to revise 
the sacred screws, now admits, with perfect 
frankness, that these reforms have long been 
urgently demanded, and that their adoption will be 
B advantage to the users of ornamental 

es. . 

The late James Munro, in his most excellent 
ornamental lathes, had long discarded these 
pitches. 

James Kennan, of Dublin, who, in point of 
scientific design, combined with exeellence of 
workmanship and uniformity of gauge, was the 
mer geometric lathe master of this generation, 

ong since adopted aliquot pitches. 

ere is one other eminent practical authority, Mr. 
J.J. Holtzapffel, to whom amateurs have hi 
looked for guidance on such questions. But for the 
present this gentleman maintains an inglorious 
silence; a silence which, in some quarters, has 
been construed as indicating that a set of screws 
which cannot be defended in the columns of the 
ENGLISH MECHANIC, are to be used as a device for 
putting hobbles on to another generation of un- 
witting clients, with a view to prevent their stray- 
ing too far from Charing-cross. Being myself oue 
of Mr. Holtzapffel’s irers, I may, perhaps, be 


permitted to repudiate this suggestion, and to say 
that while his firm is so weil able to rely upon mere , 
excellence of product, he would, in my opinion, 
rather receive his clients in the garb of P 
than in one of shackles. But if Mr. Holtzapffel 
intends to speak on this question, now is his time. 
If he is prepared to co-operate in our reform, it is 
noꝛe that his co-operation will be of value. On the 
other hand, if he can show that a screw pitched at 
39-53 threads to the inch is better than one at 40; 
that 36°10 is l etter than 36; that 28 88 is better 
than 30; that 19:89 is better than 20; that 13:09 is 
better than 13; that 8°25 is better than 8—now also 
is the time for him to prevent us from impaling 
ourselves upon the principle of aliquot pitches—a 
principle which, though it has been only a vast boon 
to scientifie engineers, might, in some occult way 
which only Mr. Holtzapffel can discover, be fatal 
to the utility of the geometric lathe. 


My friend J. K. P.“ has, with infinite kindness, 
worked out and sent me the settings for cutting 
the twelve Holtzapffel pitches. They are too useful 
to be buried in my scrapbook, and, therefore, 
having obtained his permission to publish them, 
Ido so. They are calculated for a guide-screw of 
ten threads to the inch: but the substitution of u 
40 driving-wheel for any 50. or of an 80 for any 
100, gives the train for a guide-screw of, eight 
threads to the inch. 


te ogee 
. 21 o : 2 
8 83 5, 83 „ 683382 
gz 8 3 82 T Sa Fs as 
. 25 8 88 z 5 — 2 8 
1 FD E WY 
1 40 48 84 47 6°58 0) 
120 60 
2 40 3 55 8˙25 8˙25 
50 
3 50 105 45 9°45 9˙45 
100 
4 100 55 70 8⁵ 13°09 13°09 
50 50 
5 40 60 55 16°50 16°50 
50 
6 100 90 65 8⁵ 19°89 19°89 
50 50 
7 75 79 84 2212, 221 
40 
8 75 62 72 83 2573 25 ˙71 
40 48 
9 40 19 80 95 28°88 28°88 
25 30 
10 25 19 95 36:10 26:10 
20 
11 75 83 144 39°84 3983 
40 
12 75 52 53 72 55˙12 55˙11 
20 24 
J. K. P.” appends the following notes to the 
above table: — I tind the 15 wheels supplied by 


H. and Co. are quite unmanageable, as they contain 
no prime number whatever above five except the 
unhappy 53. I have, therefore, drawn them up for 
a train going by fives from 20 to 120, with duplicate 
wheels of 50 teeth, and for a guide- screw of 10 
threads to the inch. Most of my Holtzapffel tools 
seem to be 60°; but the 9°45 is 45°, and one of 
the others is much deeper. My chaser of the 
number—five—thread measures 16°25, instead of 
16:5.” 

With the great battery of wheels possessed by 
«J. K. P.,“ and the beautiful dividing engine 
shown by him at the last annual meeting of the 
Amateur Mechanical Society, he, nevertheless, 
fails to cut more than nine out of the twelve pitches. 
For half the pitches one intermediate stud has to be 
armed with wheels, and for the others two inter- 
mediate studs have to be so armed, making (with 
the carrier wheel necessary to give the right-handed 
thread) in cach of these six pitches, a series of five 
wheel-axles and seven wheels. Of these wheels 
sixteen would require to be cut specially, and the 
calculations necessary to arrange them would be 
difficult and puzzling without the table which I 
am now enabled to publish. 


Contrast with the above table the following 
simple settings, which produce all the threads that 
can be required for ordinary purposes, and in per- 
fect aliquot proportions. If the thread requires 
reversing, one wheel of any number of teeth, and 
of such size as will suit the distance of the slide- 
rest from the lathe axis, requires to be mounted 
upon an intermediate stud in order to make the 
thread right-handed; but in no case does this 
wheel complicate the calculation for producing the 
pitch. 


to the inch: 


Wheel on Wheels on Wheel on Threads 


Mandrel. Studs. Guide-Screw, per inch 


100 — 60 6 
100 — 70 7 
100 — 80 8 
100 — 90 9 
50 — 50 10 
50 — 55 1 
50 — 60 
50 — 65 13 
50 = 7 14 
60 — 75 15 
50 — 80 16 
50 — 90 18 
50 — 100 20 
50 — 110 22 
40 — 100 25 
40 — 120 30 
25 — 90 36 
25 — 100 40 
20 — 100 50 
20 — 110 55 
20 — 120 60 


y simp 
wheels, the range of pitches which they cut will be 


abundantly extended in each direction. 


to these fundamental requisites, they look for 
standards which they can easily test and verify 
for themselves, They also look for sound, accurate 
‘Workmanship. Polish gives an added charm to 


members of the Amateur Mechanical Society will, | tru 
at their next annual meeting, be asked to record 


their judgment. James Edmunds. 


TRIPPING oF GRAVITY 
ESCAPEMENTS. 


(21209* JA WRITER on Escapements (see letter 
21195), who believes that the Westminster Clock, 
which reports itself to Greenwich twice a da 


automatically, is kept generally right within 


second of G. M. T. y a concealed man in the clock 
chamber, is hardly worth trying to enlighten as to 
the true theory of V tripping,” to which, he ga ys, 


h wind, though it was made by somebody or 
other recommended by me, and has my four- 


legged gravity escapement. 


daresay it is, first because I never do recom- 
mend the four-legged esca ment for church- 


Places. from which they always deviate the wron 
way if left to themselves: or, that the fly is long 
enough, and safely attached ; though I have 
pointed out the im ortance of all these things, and 
others, in every edition of my book on Clocks in 
the 25 years since the two established forms of these 


to before imagining that they have proved that 
such gravity escapements must trip,“ that is their 


If they must trip ” in high Winds, it certainly 


is a marvel how the Westminster Clock kee 
h ; 


Iaft. long, exposed to every Wind, 180ft. above the 


ground; and, still more, that it never “' trip 


for several months together. Do they also kee 


man in the clock-chamber ? And what does he o? 
As Iam writing, I add a word on a more rational 


though anonymous, suggestion, that was made 
few weeks ago 


instead of 30°, and the acting tooth of the wheel at 
30°, instead of 60. It is quite true that we might 
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This table also is for a Suide-screw of ten threads mechanically, because it would reduce 


29, Marcy 23, 1899, 


ine or yellow deal for the front board of 
ft. Gin. of lin. by llin. for the back 
: in. bench - screw and nut, ls. 8d. ; 
Pping, except, pamapa _be cut off square, 6ft. bin. 
rather resort to the five-legged wheel than 

from which I once thought there might be 
little advantage, though some disadvan ; 
found on trial that I was might as to the latter 


e established forms of the four and 
nts 


m 7] in.; 
board, and plane off the rough 
the front edge square, and wate 


egged escapeme are in every wa ; line l0in. from the right-hand end 

though, of course, I do not Brou uc that nothi ain a second one 2jin. from that. Continus 

better can ever be invented: on] „it has not been ines right across both sides of the board 

yet. kam. Beckett. i set the cutting uge to lin., 

e lines each si again. Set 

to 2in., and mark across as before. 

CABINET MAKING.—II. This give the place for the holes to take 155 

21209 .IN selecting the tools it would be as ). The front legs are gauged the 
well to purchase second-hand ones where possible 

for it will be found as good a guarantee 


will be absolutely necessary :—Hand-saw, tenon- 
saw, ing-plane, smoothing -plane, spokeahave 
lin. chisel, lin. do., rule, Gin. square 


auge, screwdriver, gi t, stock, and at least one 
fin. it, marking aw bradawl, cork, oilstone, and 
e 


r. 
The hand -saw should be about 24in. blade; if 
second-hand, care should be taken that it is not 


thin 
straight line along the teeth, looking along them 
with the handle towards Jou; the teeth should be 
of regular size and distance spate Price from 33. 
to 5s. 6d., and for a new one os. 6d. to 88. 6d. 
The tenon-saw should have a 12in. or l4in. 
blade, and should be examined with the same care 


when it will be seen if it is true or not; the front, 

or cutting-iron, is of little consequence, as it can be 

pound to the back wea ee about 48. second- 
0s 


Smoothing plane face must be flat, or if not, can 
be shot with the trying plane; mouth not more 
than ,4in. from cutting edge, back iron uare, and 
having a clean edge; they are made of all pitches, 
from one of about 50° for soft and straight wood 
to those of 65° or 70° for hard and cross- in. One 
of, say, 60 or thereabouts will be found the best for 
general work; price 2s. 3d. to 48.; new 38. 6d. 
to 5s. 6d. 

Spoke-shave, bench-stock, and nearly strai 
iron should be bought new for about Is. or ls. 20 


Maken’, the legs. Drive them into their places. 


. 


Popor: it is intended for, and will cost 
3 i ake eight wedges lin. wide, 2tin. long, and zin. 


gauge are thin and weak; price about Is., and 
extra blade 3d. 


the gin. chisel) glue this, and drive it into its place ; 
ferred for soft and general use. Price about Is. 5d. Screw the thin end to the underneath side of the 
new. Marking aw , 3d.; bradaw] 3d. ; cork, 3d.; top; the chip or the movable side of the screw 
screw-driver about 10in. long, 18. 2d.; gimlet to bore 
t hi 


as should be planed all Over, as should the piece 2in. 
' | by 2in., and marked as own at Fig. 5; glue the 


top to receive the nut until it comes fairly opposite 
the hole in the face piece; it should be glued and 
Screwed into its place. Put the front chip in, and 
the screw in, turn up quite tight. The guide- piece 


when planed over and nailed to the und, will 
be found & good serviceable bench, and should re- 
Present Fig. 6. Cabinet Maker. 


e shall eV he first, a loft. a dae 
of 2}in. square pine or yellow deal for the legs, 28.; 
9ft. of Lin. by in., or, better still, 2in. by IIin., 


Manon 23, 1883. 
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NOTES AND OBSERVATIONS ON SOME 
SUSPECTED VARIABLE STARS. 


(21210.]—T xx following notes refer to objects in 
the Catalogue of Suspected Variable Stars,” 
1 in the ExOL Is Mxcuanic in 1882, b 

ears. in, Gage, and Read (commencing wi 
letter 20237). I give my own observations on some 
of the stars during the last eight years. They were 
chiefly made with a binocular fleld-glass, by 
Browning, having object-glasses of ‘in. dia- 
meter, and a ifyi ower of about six 
diameters. Only very clear nights were chosen for 
the observations, and stars in the same field of view 
were, when possible, used as objects of comparison. 
Those previous to September, 1877, were made in 
the Punjab, India, and those since that date in the 
West of Ireland. The numbers in brackets are the 
numbers of the catalogue. 

(1) m Andromede. Rated 44m. by Lalande, and 
4m. by Heis. In October, 1875, I found it about 
4jm., and slightly leas than u Andromede. 

() t med. Rated 4m. and dm. b 
Lalande, 6m. Harding, 4m. b Argelander and 
Heis, and 7m. by Piazzi, and 3-4 and 7m. b 
d'Agelet. My own observations since May, 1873, 
show well-marked fluctuatious in its light, to the 
extent of about half a magnitude. It is sometimes 
distinctly brighter than its neighbour, « Andro- 
meds, and sometimes quite as distinctly fainter. 
The observations, however, do not seem to show 
any regular pna The star is usually about one 
or two steps less than & (a step being about „$ th of 
a magnitude). 

(6) 4 Aquarii. Not in Lalande’s Catalogue. 
y Harding, and 6-7 by Heis. It wasa 
a 0 variable by Pierce (Harvard Annals, 
Vol. oa It is a close binary star. I found it 
fainter 5 Aquarii, Oct. 1875. 

(7) 5 Aquarii. I found it rather brighter than 
4 Aquarii in Oct., 1875. 

(8) 7 Aquarii. Rated 3m. by Ptolemy, 6 Sufi, 

, Argelander, and Harding, 6-5m. by Heis, 
and 6:9 by Gould and Espin. (Sec Southern 
Stellar Objects,“ p. 113.) 

9) 18 Aquarii. Suspected variable by Pierce, 
at ard. Rated Gm. by Lalande, Harding, and 
rare There is a 9m. star n.f., which is Lalande 
41564. 

(10) Birm. 596. Sept. 6, 1877. I found this star 
about 74m., less than Lalande 426 16 (7m.). Sept. 21, 
1879. About 7} or 8. 

(12) 32 Aquarii. Suspected variable at Harvard. 
6m. de, Harding, aud Heis. In Sept. 1874, I 

found it less that o Aqunrii. 
ka Ptolemy and 


ted 4m. b 
eis. Franks 5m. 


veranderlich erschienen ; die Periode wird 


lang sein. 

(23) 100 Aquarii. Suspected variable at Har- 
vard. Rated òm. by Lalande and Harding and 
6-7 by Heis. In Sept., 1875, I found it much 
fainter than 99 and 101 Aquarii, and about mag. 
61 or 7. It is not in Argelander’s “ Uranometria,” 
nor in 's Southern Atlas. 

(24) Lalande 46090. Schmidt notes the variability 
of this star, which is rated 6m. in the Catalogues of 
Argelander and Heis, but which was invisible 
without the telescope on July 9 and 10, 1878. It is 
zm. in Bessel, and only 8'9 in Lamont. In Sept. 
1879, I found it equal to a star closely south of it. 
Both stars 64m. 

(26) 104 Aquarii. Rated 4m. by Heis. I found 
it bri than 103 Aquarii, Dec., 1875, and Sept., 
1877. Sir W. Herschel found 103 and 104 egual. 

(27) w? Aquarii. Suspected variable at Harvard. 
Rated ôm. by Ptolemy, and Sufi, and Harding. 
Not in Lalande’s Catalogue; 4-5m. Argelander, and 

bm. Heis. I found it brighter than w! (5·4 Heis) in 
Dec., 1875, and 5 Sept., 1877. 
32) 24 Aquilw. 6-7 Heis. Close to it n.p. is 

* 36313 (6m. ). Both stars 6} or 7m. Aug., 
1875. About 6'8m., 23 Sept., 1879. About 7m., 
18 Sept., 1881. This star seems certainly variable. 

(34) 36 Aquilm. Rated 6m. by Harding and 
Gould, 6-6 Heis. It is a red star, and may possibly 
be variable. Aug., 1875, I estimated it about 6m., 
and a little brighter than 45 Aquile. About the 
same magnitude Oct., 1876. and Aug., 1877. 

(36) page: 5m. Ptolemy, 6 Sufi, 5-4 Arge- 
lander and Heis. 

(37) ı Aquilae. Rated 3}, 4 by Lalande ; 6, 4} by 
Agelet, bm. Harding, 4-5 Heis, and 4'6 by Gould. 
I found it about 4}m., or perhaps nearer 5m., at 
the end of August, 1875. Prig ter than y, but 
kat leas than 12 Aguile, Oct., 1876. About 

a magnitude brighter than v, and equal to 12 

1 Aug, 1877. 

40 , 14088. Rated 9m. by Harding and 
ôm. Hencke and Argelander. It is not in 
Piszzi’a Catalogue. From the difference in the 
estimates of its magnitudes by Harding and 
Hencke, suspected this star of variation. 
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22 Jan., 1877, when I found it reddish and 
nearly half a magnitude brighter than Lalande 
14105, which lies closely south of it; 31 Jan., 
1878, a little e than LL 14105; 25 Feb., 
1880, 1 step brighter than Lalande, 14105; 30 Jan., 
1883, 1 step less than LL14105. This star seems 
certainly variable, and should be carefully watched. 

(53) 16 Aurige. õm. Lalande Harding, Heis, 
and Franks. I found it reddish with binocular, 
29 Dec., 1877. See the Ubservatory for Dec., 1878. 

58) v Boötis, 4m. Ptolemy and Sufi; 4} 

de; 4-5 Argelander and Heis. It is a r 


star. I found it very slightly brighter than r Boötis, | 63 


17 April, 1876. About half a magnitude brighter 
than r, 6 March, 1877, and 1 Aug., 1877. Schön- 
field says, with reference to this star, “ Rothgelb 
stark veränderlich in sehr langer Periode mit 
kleineren Theilen von 50 bis 120t.” 

(63) 52 Cancri. tm. Lalande (17421); 7m. 
Harding; 7m. in Armagh Catalogue, and 8:5 in 
the Washington Catalogue; notin Heiss Catalogue. 
28 Feb., 1878, I found it about 8m. — less than 


Y | Lalande, 17384 (m.); 23 Dec., 1878, and 8 Feb., 


1880, same magnitude. 

(69) Birmingham, 211. 28 Feb, 1878, I found it 
about 7:3m., and very slightly brighter than two 
stars n.p. 21 Dec. 1878, about 7Im., and about 
equal to the two stars ».p. 

(70) 60 B. Can. Ven. Harding 6m.; Durch- 
musterung 5-4, Heis 5-6, Pierce 6°16. Variously esti- 
mated by Birmingham from 4:5 to 6˙5. Òn 28 
Feb., 1878, I fouud the star about 5km., and the 
brightest star in the immediate vicinity ; the orange 
colour perceptible with the binocular. 

(78) a (22) Canis Majoris. 4m. Lacaille, Harding, 
and Heis. A red star; suspected variable by Gould. 
It was once rated 5m. by Argelander ; 4-5 Behr- 
mann. In Feb., 1875, I estimated it 44m. 
22 Jan., 1876, I found it very slightly brighter 
than ol (5m. Heis); 3 Feb. 1883, o about 2 steps 
brighter than ol. Both red. 


(80) 27 Canis Majoris. Rated 51 by Lacaille; | P 


4m. Harding; 5 Argelander, 6m. Behrmann and 
7m. Flamsteed. In 1874, 1875, and 1876 I found it 
about dm., and much inferior to 28, which 
Harding shows as bm. 

(81) 30 Canis Majoris. Suspected variable at 
Harvard; 6m., Hurding; 5, Lacaille; 4-4, Heis: 
5, Behrmann. 3 Feb. 1877, I found 30 about equal 
to 28, and about half a mag. brighter than 29. 

659 (Canis Minor). Discovered by Baxendlell 
in Nov., 1879. The star is not in Lalande’s Cata- 
logue, nor in Harding’s Atlas. It lies about 3° 
north of Procyon. 

(88) V Capricorni. Nov. 1876, about 81m. and 
much fainter than a 7m. star. n 4 Capricorni ; 
colour, fiery red, 3in. refractor. Visible with bino- 
cular. About the same magnitude, 2 Aug. 1877. 

(90) 29 Capricorni. 6m. Lalande ; 5 ing ; 
6m. Heis. On 30 Sept. 1876, I found it much less 
than cand about } magnitude less than 30 (6m. 
Heis). Sir W. Herschel found 29 slightly brighter 
than 30. 

(92) 41 Capricorni. 6-5 Heis and Behrmann. 
Oct. 8, 1876, I found 41 equal to 30 Capricorni. 

KY 46 Capricomi. 6m. Lalande and Harding ; 
5 Heis ; Aug. 1876, 46 about 1 maguitude brighter 
tkan 47 Capricorni. 

(107) 37 Ceti. 6}, 6 Lalande ; 6 Harding; 5-6m. 
Heis; 5 Houzeau ; 5'3 Gould. Nov. 1876, slightly 
brighter than 44 Ceti. 

(111) 61 Ceti. 7}, 6 Lalande; 7 Harding; 6-7 
Heis. Nov. 1876, I found it about $ a mag. less 
than 60 Ceti (6 Heis) ; but a little brighter than a 
Im. star n.f. 


Bessel; 4-5 Argelander, Heis, and Houzeau. 
These estimates of magnitudes would seem decisive 
of change. 

In Nov. 1876, I found 7 equal to 41 Cygni. 

19 April, 1878. Brigher than 17, 26, and 28 
Cygni. 

In Darby's Astronomical Observer the variation is 
given as 4'5 to 5-5, with a period of many 
years. 

(137) w’ Cygni. 5 Harding; 6-5 Heis. 

Dec. 16, 1876, I found w* reddish, and slightly 
brighter than „. Schmidt calls it deep 
golden yellow ’’; Smyth“ pale red”; and 

adler ‘* yellowish red.“ 

(142) Birmingham, 558. 

7 Oct. 1879. About 6°3m., slightly less than 1 
Delphini. 10 Nov. 1879. Same brightness. 

i) Birmingham, 573. 25 Nov. 1878, about 

m 


iim. 
(151) 42 Draconis. m. and 9m. Lalande; 5 
Harding; 5-6 Heis. 

19 April, 1878, I found 42 about } mag. less 
han 7, but slightly brighter than 36 (om. 
Heis). 

3 Nov. 1878, 42 = 36. 5 Oct. 1879, 42 slightly 
less than 36. 
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(152) e Draconis. 4-3m. Ptolemy and Sufi; 4m. 
Harding and Argelander; 4-3 Heis. 
Dec. 13, 1876. A little brighter than r Draconis. 
154) Eridani. 3m. poem Tycho Brahé, 
and Hevelius; 4°3 Sufi; 4m. Ulugh Beigh; 3m. 
Heis; 3m. Franks (Nov. 1875). ne 
Jan. 1876. I found 7 about equal to « Eridani. 


wee p* Eridani. Rated 4m. by Ptolem 15 Suf, 
Lalande and Harding; 6 Argelander; 5-6 Heis; 
6 Houzeau. 


Nov. 1876. I found o brighter than pl. 
(162) 64 Eridani. ted 6m. by Heis, or equal 

Houzeau 5-6m. (1875). In March 1878, I 
observed 64 much brighter than 63, and nearly 
equal to x Leporis (5 Heis). 8 Dec., 1876, I found 
64 slightly brighter than » Leporis (5-6 Heis). 

(167) Birm. 144 (Geminorum). About 72m. less 
than a 7m. . f., 28 Feb., 1878. 

(169) 33 Geminorum. 24 Nov. 1878, slightly 
less than 26 Geminorum. 

(170) 35 Geminorum. 24 Nov. 1878. About 
6-7m. and slightly less than 33. 7 Dec. 1879, 
35 considerably less than 30 Geminorum (5m. Heis), 
and 35 Geminorum (5m. Heis). - f 

(173) 76 Geminorum. I find the following 
observations :— 

24 Nov. 1878. 76 less than v, also less than 9. 
1 Doc. 1880. 76 less than v, also less than 9. 


12 Jan. 1882, less than v and ¢; about 3 steps 
less than a 6m. star (Heis) n. F. , or, about 
muguitude 6:3. Herschel rated it 5m. and 
Heis m. N 

174) « Geminorum. Herschel called attention 
to the companion to this star, as probably shining by 
reflected light from the primary. Dembowski 
thought it vuriable. 

(187) vé Hydrw. 28 March, 1876. I found v* 
about a 4 mag. fainter than y' (both stars 5-4 Heis). 
Houzcau rated v! as 4-dm. in 1875. 

(193) Y Hydre. 6m. Heis and Behrmann. I 

always found / much fainter than y Hydrs, in the 
unjab. 
(194) y Hydre. The estimates of magnitude of 
this star vary from 3m. to 5m. I have always 
found it—in the Punjab—much brighter than w. 
(4m. Heis). 24 May, 1875, paue brighter than « 
Corvi (im). April 3, 1877, I found y more yellow 
than red in the sin. telescope. 

(195) Birm. 607 (Lacerta). 8 Oct., 1879, I found 
this star rather more thau 4 a mag. less than l 
Lacertee (5-4 Hei-). This would make it about 
5˙¼m. Heis rated it 5m. It is Lalande 43408-9. 

(198) 49 Leonis, 11 Feb., 1877, and 21 March, 
1877, I found this star about equal to 44 Leonis 
(6 Heis), but less than 48 Leonis (6-5 Heis). It is 
No. 7 of Schönfeld's provisional list of suspected 
variables. He says, with reference to it, Meinen 
Beobachtungen zeigen den Stern völlig constant.“ 
Houzeau rated it 61n. in 1876. 

(200) 87 Leonis. Not given by Ptolemy or Ulugh 
Beigh ; 5m. Tycho Brahe; jm. Hevelius; 6m. 
Neis. I found it about half a magnitude less than 
v Leonis (5m. Heis) or about 5}m., 14 March, 1876. 

(201) 16 Leonis Minoris. Rated 64m. by Lalande 
(19226-7) 6m. by Harding; 6-6 Houzeau (1875), 
and 7m. Franks. It is not in Heis’s Catalogue. 

27 March, 1875, I found it about 74m. 

19 Jan., 1876. About 7°3m. 

(203) II. B. 16 Leporis. I found this star 7m. in 
Jan., 1877. Flammarion says, Elle est certaine- 
meut variable.“ According to Sadler, this star is 
Piazzi V. 7, and W. B. V., 78, in both of which 
catalogues it is called 7 In Stone’s Southern 
Catalogue it is rated 5-6 mag. (1878°76). It pre- 
cedes i Leporis by 55°24 seconds, and is 53°25" to 
the north of it. f 

(207) e Libre. This star is 4m. in Lalande’s 
Catalogue, and also in Harding’s Atlas. In May, 
1875, 1 found it about 54m., being then rather 
fainter than 37 Libre (51 Lalande, 6 Harding). 
Both stars were rated bm. by Heis. 

(214) Birm. 147 (Monocerotis). This is Lalande 
12481 (8m). 4 March, 1878, I found it 74m. less 
than a 7m. p. 24 Dec., 1878, faint, about 8m. 

14 Feb. 1880. About 4 steps less than the 7m. p. 

(214) (N.B.—Numbering wrong here. This 
should be No. 219. See Southern Stellar Objects,“ 
p. 97.) My later observations are: 18 March, 1877 
(Punjab). Distinctly visible to the naked eye, 
u bout 6m., but less than 25 Monocerotis (5-6 Heis), 
more than half a magnitude less. 

31 Jan., 1878 (Ireland). Less than 25, but 

brighter than the two 7m. stars following. 

(217) 6 Ophiuchi. 3m. Heis. 3 Aug., 1877, I 
found it of an orange hue, and y equal to 
č Ophiuchi (3-2 Heis). 

(222) 51 Ophiuchi. I found it less than 44 
Ophiuchi on 6 Aug., 1877. 

(226) 1 Orionis. 19 Jan. 1876. I found 11 
slightly brighter than , and about 4m. 

18 March, 1876. ~! about } mag. brighter 

than 7°. 

(248) Lalande 12104. I found this star just 
visible to the naked eye in the Punjab, Feb., 1875. 

(259) n Pegasi. In the Monthly Notices of the 
Royal Astronomical Society, Jan., 1874, Mr. 
Christie (now the Astronomer Royal) says, there 
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can be no doubt that n Pegasi is a new variahle 
star of moderate period.“ 
(256) o Pegasi. 8 Oct., 1879, I found this star 
about & magnitude less than p Pegaai, though 
t 


: No. 939. 
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26 April, 1876. I found ? distinctly brighter than 
. Š about 3m. 80 2 Aug., 1877. 
12 March, 1880. z distinctly brighter than é, 
though at a much lower altitude. 
(342) This is Lalande 37868 (om.). Heis 5· 6m. 
ct. 6, 1879. I found this star less than 12 Vul- 
cula (6'5 Heis), and about equal to 14 
Vaneau (6m. Heis), or about Gm. 
(343) 32 Vulpeculæe. Heis 56m. I find the fol- 
lowing observations on this star :— 
I Dec., 1874. Fainter than 52 Cygni, and slightly 
less than 31 Vulpecule. 
6 April, 1875. Same brilliancy as above (3 a. m.). 
4 Oct., 1875. About half a mag. less than 31. 
Both stars visible to the naked eye. 
19 Oct., 1876. 32 rather more tliau half a mag, 
less than 31. 
4 Aug., 1877. About half a magnitude less than 
31 


; J. E. Gore. 
Ballisodare, Co. Sligo, 5th Feb. 


use this splendid method the more Tam in love with’ 
it. And now that a riper experience has enabled 
me to test any sized surface without the least 
danger of scratching or otherwise in juring the sur- 
face, I use it to the exclusion of all other methods, 
I like tho way I described last of ing these 
flats, which is essentially that used by Mr, Calver, 
save in the way of dividing the polisher into small 
squares ; and furthor, that I use com paratively soft 


both are rated 5m. by Heis. About 
difference, 14 Oct., 1879, 18 Sept., 1881, and 6N OY., 
8: 


E (261) 59 Pegasi. The four stars—55, 57, 59, and 


heating. And now for the test. Presuming we are 
making three plates, to place them together J 
usually put my hands on both sides of one disc for 
a minute, lay it down on a piece of cloth, do the 

th the second disc, then gently wipe off the 
surfaces that are to como in contact either with 
my hand ora clean old linen cloth, then taki 


p 

of air from the partly-closed lips between them, so 

as to get rid of residual dust, and quickly close 
s it 


the faintest of the four; 37 Orange, and about 1} 


certainly variable, and should be carefully watched. 
(262) Birmingham 637 (Pegasi). I find the fol- 
lowing observations on this red star: 
1 Nov., 1878. About 74m. (moonli ht). 
13 Jan., ries About 3 a mag. brighter than a 
. T Pegasi. 
14 Aug., 1879. About the same brightness. 
13 Sept., 1879. With 3in. refractor about = a 


TELESCOPE MATTERS. 


(21211.J—I~ answer to Mr. Calver (21 154), I must 


1 
remark that I took it for granted that everyone this is rarely necessary. 1 now nerer slip one on 


. ld understand that when we say that on y 80 
star p. r Pegasi. Toy i the other. Now for the phenomena we are to see, 
7 Dec., 1879. About 2 steps brighter than tho on account of füd a enn aperturo i Merten Holding them at a small angle, say 20 or 30°, below 


star p. r Pegasi. 
(266) /3 Persei (comes). 13 Sept., 1879, no 
of the comes seen with 133 on 3in. refractor. 
A distant star, about 10m., seen nearly in the direc- 
tion (192°) of the comes. 

(267) Heis 121 Persei. Suspected by Pierce to 
be variable. Hoe says, „The absenco of this star 
from the Uranometria,’ and the great difference be- 
tween the magnitude assigned to it by Heis and me 
(5.8), and that of the Durchmusterung (77), cer- 


full advantage, of its aperture, and not that the 
state of the atmosphere actually prevented us using 


& level with the eye quickly tells the story. Ifthe 
bands travel toward the edge when thus raisin 


convex to the other, as the bands of colour alwa s * 
travel to the thicker film of air that Separates the 
Y | two dises. If, ou the contrary, they travel toa 
ward the centre on raising the discs, the surfuce is 
concave. Now the amount of convexity or concavit 
can quickly be told by the diameter and width of 
the rings of colour. in the case of convexity, the 
rings are small and narrow, the convexity is at 
once determined to be cousiderable; while if tho 
bands extend to the edge and are comparatively 
broad when the discs aro held at an anglo, say, of 
30° below tho eye, a very Dear approach to flatness 
may be decided upon, and a few more strokes of 
the polisher j udiciously applied will make all right. 
the caso of the concave surface, if the rin 
accumulate around the edge only, and are narrow, 
the concavity is considerable. The brondening of 
the bands and their consequent excursion nearer 


y : 
in Lalande’s Catalogue; but is 7m., Harding 
14 Nov., 1878, I found it about 8m. About 
equal to, or very slightly brighter than, a 
small star closely south Sollowing, 
12 Nov., 1882. Equal to, or very slightly brighter 
than, the small star s. f. 
(269) & Piscis Australis (see “Southern Stellar 
0100 Anf. 114). It was rated 6m. by Lacaille 
(9160) and 6-5 i 


or l2in. If this be the case, then the taik about 
a certain night not allowing more than a certain 
aperture is an entire mistake. I am glad Mr. 
Calver has taken this subject ES I know one or 
two observers who dispute this. 

sheuld like to know is, How many times on an 
average of, say, 24 years can a 37in. and an 18in. 
aud a 12in. be used with the full benefit of these 
large apertures? If Mr. Calver could give us any- 
thing like an approach to a correct answer to this, 
it would be of great use, as guiding us all in our 


von Veranderlichen Sternen ” (Mannheim, 1875). selection of the aperture most suited, taking this 


© says, 1867 hell. 6m., 1869 Aug., nur im 


each one intends to apply himself to in astronomical 
observation. To put th 

form, suppose that in 1,000 observing nights, a 
9in., with the full benetit of its entire aperture, 
can be used, there is only one night when a 37in. 
can be used with the full benefit of its entire aper- 
ture, and 50 nights when an 18in. can be thus used, 
and 100 nights when a I2in. can be thus used. Then 
everyone wishing to go to large apertures would 
have something to guide his choice as to the aper- 
ture best suited for his purpose, plus his means, or 
convenience. Now these data are all the more im- 
portant at this time, as I believe large apertures 
will become more certainly and easily made in the 
future ; therefore, we shall want to know, so as to 
be able to get the exact size that will best suit our 
requirements and means, in what ratio do the 
nights decrease, with the increment of aperture, 


4 Mar., 1877. 1 found the star nearly 6m., and 


brightor than a 7m. star north following u 
Iscium, 


23 Dec., 1878, and 9 Nov., 1882. Equal to a star 
) 


my friend “J, L.” speaks of, is an excellent indi- 
cation of a very close a proximation to perfect con- 


B 
level of the cye, the great probability is that he 
will see a single tint covering the whole surface, 
and such a flat,“ if it so harmonises with the 
other two he is making, and they in turn harmonise 
with it, will “pass muster” in any telescope. J 
attribute this phenomenon of irregularity of the 


v. v. 

(293) +* Serpentis. Rated Gm. by Heis. 

21 April, 1878. 1 found it about 7 or 7-Sm. 
About equal to or slightly brighter than a 
star to the south of it, which is Lalande 28460 
(rated 6m. b Hencke). 

23 Sept., 1878. ith 3in. refractor, 2 reddish- 
Orange, and about half a magnitude brighter 
than the star south of it. 

(289) 6 Serpentis. In the Philosophical Trans- 

act ions for 178, Pigott remarks, with reference to 


“cross a piece of plate glass that was perfect in one 
irection but concave at a right angle to that direc- 
tion which showed itself by straight parallel hauds, 
Separated by greater and greater intervals ns they 
approached the centre. As tho glass was well polished 
and free from 1 Mac route 5 in a 
few minutes on the ishor. With three cond 

guide to further purchasers and amateur makers of plates worked in this way. two can be used ae tho 
third kept for a test-plate for any odd jobs, such as 


inclination requires definition, then it becomes a 


(300) Lalande 19662. (Sees Southern Stellar question what size, plus his means, will suit him 


My later observations are as follows :— 

Feb. 16, 1877. Less than 17 Sextantis (6-7 Heis). 

Feb. 11, 1880. Less than 17 Sextantis. 

(302) 27 Sextantis. Rated 6m. by Lalande and 
Heis, and 5-4 by Sir W. Herschel. 

15 Feb., 1877, 27, nearly 1 mag. less than a star 
(6-7 Heis) between 27 and 29 Sextantis. 

11 Feb., 1880. About ia mag. less than the star 
mentioned above, 

(308) 132 Tauri. Rated 41, 51, and G by Lalande 

(10966-8), 5m. Hardine, 5-6 Heis. 

The following are my observations on this Star :— 

18 Feb., 1878. 132 brighter than 139. Of an 
Orange hue with binocular. It is not in Bir- 
mingham's “ Catalogue of Red Stars.“ 

21 Nov., 1878. 132 seems rather „es than 139; 
very shivhtly brighter than 125 (Gm. Heis), 

21 Dec., 1878. 132 about } mag. less than 139, 
and about = 125. 

11 W Same relative mags. as on 21 Dec., 

10. 

8 Feb., 1880. 1292 about 2 steps less than 139 ; 

but 2 steps brighter than 125, 


); 


one good surface, the remainder very bad. I also 
had a flat sent me by a subscriber of the E. M.“ 
that had been mude to order for him by a celebrated 
optical firm in this country, and when tested by this 
means looked more like a long focus convex leus 
than a flat. No wonder it would not work in the 


then our amateur workers will see that the subject 
was not an “extraneous subject“ in a letter on 


I would here thank „C. T.” (21155) for his 
letter, and inform him that I have tried making a 
hole through the polisher a little less than the hole 
in the speculum, and it prevented the gathering of 
the pitch in the centre; but the peculiar turning 
down of the edge still remained Whenever I at- 
tempted to parabolise a short focus. 

H. A. Wassell. 

Addenbrook Villa, Love-lane, Stourbridge, 


TESTING FLAT SURFACES—SILVER.- 
ING, &c. — TO “J. L., PRISMA- 
TIQUE,” AND OTHERS — SIZE OF 
FLAT FOR NEWTONIAN. 

[21212.]—Ip is with pleasure I reply to the 
inquiries addressed to me in regard to testing flat 

surfaces, I will ay, as a prelude, that the more I 


The observations 01 18 Feb., 1878. compared with 
those of 21 Dec., 1878, aud 8 Feb., 1880, 
seem decisive as to variation, 

(353) ¢ Virginis. This star was rated 3-4 by 

Heis. 6 Virginis being rated 3m. by the same 
eminent observer. 


before the silver begins to deposit. I would nd vise 
to use it according to the temperature. Half the 
amount of potassa, I find, works nicely, and, of 
course, is a saving of matorial. I am alwa glad 
to noto any item that will add to the simplicity aud 
certainty of these matters, for they are of interest, 
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spring and collet have not been detached from the 
he aflixed to it 


cylinder. When it has, it must frst 
by placing the cylinder in a stake, as in Fig. 8, aud 
pressing the collet on its boss as before. So man 
watches stop through being out of beat that, al- 
though slightly foreign to the subject of hairspriug- 
i think a few remarks upon it in this article 


a balance wheel and spring from its position, docs 
not sufficiently clear the latter of the pins or the 
pinning -Up atud-hole, and, in consequence, the 
spring gets drawn into a spiral or cone shape. The 


not only to ourselves, but t 


interested in similar pursuits. 1 am in possession 


nlication by the investigator himself, 
defer writing on it just now, but promise to do 
ge in the near future. In reference to the much- 


© * 


mooted question of the size of flat tora N gone, aud us nearly as posible the same distance it 
my way of doing so is this: The mirror (unsilvered) | was accidentally pulled in takingit from the watch. 
is set up on the ground facing the sun. A light This, while slightly inercasing the diameter of the 
stick, somewhat longer than the focus, hus one end | spring, will invariably bring it to its former flat 
covered with a piece of chamois leather. This end | position, or au approximate onc, which can sub- 
is set against the mirror. A piece of white paper sequently be treated us in the case of a simple: bend. 
is now slipped along this until an accurately sharp The coils should then po curefully closed up tothe old 
focus of the solar image is obtained. If the mirror | position. When the diameter of the spring is 
is well figured, an error of zin. need not ater than is correct according to the position of 
made. ‘The focal length is then marked on | the stud and pins, it should be closed up carefully 
the stick, and the size of the solar imago for two OF three coils, taking care that they are 
measured. You have now a our data. Lay kept equidistant. If the diameter of a spring 


the diameter of much excceds the arc described by the regulator 


hairspring of u watch is often shifted to correct an 
irregular beat. In setting a lever watch on beat, 
an imaginary line should be determined by the eyes, 
from the stuff pivot andruby pin to the edge of the 
balance, and a tiny spot of oil should be 
placed where the line intersects it. This spot, 
which can be removed afterwards, should rest 
exactly over the pallets-hole, when the staff, &c-, 
aro placed in position. Another way is to imagine 
the line from the pivot, over the ruby pin, and 
along a bar of tho balance. When this bar is 
placed exactly over the pallets-hole, and the roller 
is set uccordingly, the beat will be correct. Verge 
watches are set on beat by placing the thumb on 
the contrate wheel, and pressing it forward in the 
ugual way. This causes the balance to move to 
and fro. Notice where a 1 bar, or spot, 
or banking pin rests when there is no motion; then 
ress on the wheel, and observe how far the purt 
noted moves, and mark off the degree of run ; how 
press the wheel on again, and observe the run to 
the other side, and mark off. Should the first- 
made mark be exactly central between the outer 
ones, the beat is correct. The hairspring should be 


position they will at one part be close together 
and at another wide. Therefore à spring shot 

unfailingly be of a correct size. The stud-hole 
should be upon the same line, if a circle was made, 


to have the distauce of flat, say, in a 10in. mirror passing through the pins or curb, aud having the 
gin. from the focus of the eyepiece, measure from | pivot-hole as its contre. Neglect of this most im- 
the solar image that far—viz., Yin. towards the portant item is a prominent failing in common 


mirror, and this width of the cone at this point Geneva watches, and it occasions much trouble to 
gives you the size of flat. It is better, as Mr. Bell | workmen in getting u correct action of the spring. 
says, to make it even a little larger than this. Of | In such cases, when the regulator is moved to“ fast” 


course, most of your telescope readers know this, | OT “slow,” the hairspnns is forced out of its correct altered until the run is equal, if otherwise. In 
but 1 give my plan for the benefit of those who i 


position, altering the beut of the watch, or causing | Geneva watches, Where the original cylinder 18 
don't know. e solar image is & good base’? to | the spring to get foul of the stud or centre wheel. | present, the escapement marks upon the plate and 
work from, as then the flat is large enough for all It should always be observed that, excepting at the balance- wheel are ulways to be relied upon—not 
general purposes, such as clusters, nebulie, comets, i 


extremities, where pinned, and at the regulating | always < fter a new cylinder has been put iu, in 
the moon, &c. How our good old friend, Philip pins, the spring should be free of contact in every consequence of its not being correctly set to the old 
Vallance, got into such an error as he has in ro- 5 i On the edge of the halance wheel a dot 
gard to flats, I cannot see; but do not all of us 


way. In lever and verge watches the spring ix position. 

often left resting on the regulator bar, between the will be found, and on the plate, near to the escapo- 
make mistakes at times? We who live in glass 

houses, &c. He probably knows that any isolated 


pius, and thin, While retarding its free action, also | ment holes, three amall dots will be found, Tho 
rt of his mirrors will give just as good an image 


dot on the balance should rest exactly over the 
s this, should central dot of the three, and if not 80, the collet 
asthe whole mirror, though, of course, with cor- i i 
nding loss of light. He, however, will likely 


tho watch be altered for tinung, the PE 
respo may either be lifted up against the bars 0 
know all about this before this letter reaches its 

destination. 


balance, or lowered on to the plate. I havo fre- 
quently had customers come to me in doleful | when the dots are no guide, if the cylinder jewel- 
In my last letter the cuts well represented what | dumps because they have found their watches gaiu | hole, the cock-8 row-hole, and the escape wheel- 
I saw of the trausit. In Prof. Langley's represen- more when the regulator has been moved to make jewel-hole are got in u direct line, then tho pinniug- 
tation tho light should extend towards the centre it go slower this falling of the spring upon the | up stud should be exactly ou an imaginary line 
of tho planet somewhat farther. Mr. Gemmill's plate, or the raising of it to the bars, and the con- drawn from the edges of the cylinder just above the 
observation was made at McKeesport, not Nickers- sequent friction, being the true cause. It is a com- | notch, to the edge of the bajnnee-wheel, and that 
rt. Probably this error Was my own fault, in] mon failing, 80 J call marked attention to it. will insure a correct beat. If the escape- whee 
not writing it plain enough. With best wishes. 
Pittsburg, Feb. 25. J. A. Brashear. 


you have 2 truncated cone exactly similar to the 
cone of light from the sun. Now, if you propose 


Amongst watch-wearers much doubt seems to exist hole lics u little to the left or the 9 of the 
wiTspring 


as to the correct signification of the words “t fast ” | cylinder and cock-screw holes, then the 
and slow,“ or their initial letters, or the French | stud should be correspondingly moved one way OF 
words „ Vance.“ retard.“ It is in this respect the other, and a correct beat would result. lt is 
that the doubt arises. Some people think that if a somewhat difficult to make this thoroughly under- 
watch is losing, the regulator point chould be | standable by written instructions; but us I have 
moved to the“ low.“ or, if gaining, to tho u fast’ ; | followed the plan for years, aud get an alinost 


wearers, when they find their watches a little | this is incorrect. If u watch is losing time you, of infallidly correct beat by it, I have spoken of it 


erratic in their action, or given to stopping, to | course, wish to make it go faster, and, therefore, | here. Were I possesse of the skill necessary to 
administer a little pokin to the escape wheel, if it need to push the seaun (Fig. 7, p. 30) to « fast,” | mark off angles and degrees in an accurato man ner, 
aud rice versd. write this for the benefit of I would try to elaborate this plan for a subsequent 


is a Geneva watch, with the frequent result of 

damaging the hairspring 1n so doing. Two watches | those who may have a little doubt or uncertainty | letter, but as other reliable methods are in vogue. 

have come into my hands this Weck, in ono of} in their minds upon the matter. No correct rule [if scems to me needless. I omitted to mention 

which the escape Wheel was broken, and in the | can be given as to how far a regulator should be | that a aimple tool has peen devised for the purpose 

other the hairspring m a complete mare, solely | moved to produce a definite variation in the time- | of removing the hairspring-stud from the cock, 

through poking about on the part of the wearcr. ing: i -co | which does its work in a very effectual manner. I 
tible to the slightest touch, while others | am indebted to one of the trade journals for it. and 


4 It's au ill-win „ &e., Kc.) When a spring has | and suscep 

ot very much out of flat by this or other cause, | are not easily influenced. In moving a regulator take the liberty of reproducing it here —Fig. 10. 
the best way to correct it is to remove it entirely | or altering a spring, it ghould be borne in mind that | As will be seen, it is simply an ordinary stout pair 
from the stud and collet, and lay it upor a piece of | each individual beat is thereby altered and when it ; of tweezers, with the extreme points removed, and 
glass, or, preferably, tho plate- glass of a watch, | is considered that some watches make from fifteen | a pointed screw OT plug fixed in one, and a slot cut 
under which 18 placed a piece of white paper. One | to cighteen thousand beats an hour, an idea can pe lin the other, sufficiently wide to clear the hair- 
could be mounted up permanently in the turned formed of the slight alteration some watches need apring-stud when passed underneath the cock. 
lid of a wooden box. Phe advantage of thus mais- | to correct their errors. It is frequently found that Tha pointed screw or plug is pressed on the end 
ing the spmng 4 slight distance above the board- of the stud, and so forces it out easily. If the 
paper will be apparent to all upon trial. If the 


a collet is so loose upon the balance that the least 
er will D. touch will move it from its place, or else it gets hairspring-curb has peen turned to free the spring, 
spring 18 laid upon the bare paper, tho shadows 
cast by the coils become mixed up with the coils 


shifted while in wear. The best way to close the | and all is held near to the board, the cylinder will 
the co! collet up to make it fit tight is to place it on a small | fall lightly and safely on it. When hauirrprings 
themselves, and confuse the eye by their indis- | round file or proach loosely, aud w lle held there, | get very dirty, or, as is frequently the case, have a 
tinctness. If a piece of glass intervenes, the | pinch it up with a pair of pliers. If this job is liberal application of “hair ” oil or paratiin (for 
shadows pass below and away, and cach coil can | attem ited without the collet being placed upon this ig no uncommon thing) by the wearer, the best 
bo distinctly scen and managed with ease. In cor- ann tA of this kind, it may get broken in halves | way to clean them is to lay the cylinder and spring, 
recting a damaged spring, & fine pair of tweezers by the mp of the pliers. Prevention is petter than | just as it is, in rectified benzine or „ penzine 
and a firm and small tool, such a8 4 proken pivot- | cure in this as in many matters. Difficulty is often “ilas.” The cylinder, in such cases, ig almost sure 
broach or a blunt needle, are needed. By carefully experienced b workmen in removing the hair- to have a lot of oil upon it. If the cylinder is 
bending up or down, this way OF that, according | spring stud of u Geneva watch from the cock when clean, then, of course, remove the spring on the 
as is necessary, the spring may ultimately be got the cylinder requires cleaning, or any alteration is i 
right. It is always a tral of 5 and by 
many considered a waste of time for u workman to 


collet. When in the benzine bath, the parts should 
needed to its parts. I always remove the collet and | be a ‘tuted a little. After removal, absorb with a 

attempt to correct a damaged spr if much out 

of flat; they much prefer to remove the old and 


pa of blotting-paper as much of the liquid ad- 
yering to it as possible, then allow the remainder to 
substitute a new one. With most country jobbers 

this plan is not always expedient, as nO very large 


HAIRSPRINGS OF WATCHES HOW TO 
FIT AND ALTER, &c.—Il. 
(21213.]—It is a common thing for watch- 


this way. I turn the curb round so that the spring 
evaporate, which it qua does. The spring, &c., 


will pass freely out, then holding the cock in the 
left hand, letting the cylinder hang freely down by | will now be perfectly clean and bright, and needs 
; the spring, with a fine pair of nippers take firm no further attention. Good rectiticd benzine 18 
stock of springs 15 kept by thon, and the time hold of the stud close to the cock, and without any periectly harmless to the most delicate steelwork, 
Iost in adapting an unsuitable spring to 2 watch, or | wriggling, but a little leverage aguinst the cock, | und leaves no film on the metal. Common spirit is 
the sending away to town fora new ope entails so | withdraw the stud straight from the hole. I do not apt to do this, 80 should be eschewed. Benzine 
much lost time, and sweats the pecumary return so like or advocate unpiuning the hairspring from the | should pot be used near to a light, as it gives off a 
much, that every effort ia made by them to correct | stud, because the position of it is invariably altered highly-inflammable vapour, which might prove 
the existing spring. The probability, too, of | thereby. To replace the stud, when all is ready, | disastrous if it caught fire. If a small, wide- 
tting the watch to g0 at once to its old rate and | lay the cock bottem upwards, place the cylinder iu mouthed pomade bottle, witb a closely-fitted cork, 
correctness of time-keeping, acts as all inducement | position, the spring in the pus, the stud in the | to which has been attached a metal hook, be used 
to many to adopt the plan „ recoiling. If springs | hole, and press home with a screwdriver inserted in | for this purpose, the various parts may be attached 
of the same strength are ut hand, then, by all] the notch. A notch is generally cut in the stud, | to it, immersed and removed with a minimum of 
=eneans fit a new one, and such is certainly the most | and this enables 2 firm hold to be maintained, and | waste and smell as regards the benzine, anda crr- 
commendable plan, all things considered, It some- serves the purpose of twisting ahout to get the | tainty of the dit and oil being speedily reme ' 
times happens that a careless workman, in removing | spring correctly set. I am presuming that the l One frequently needs to weaken hairsprings, 
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it is not that no variation from as the action of points, inductive sepa- 
an r too strong. changing conditions to which all watches and many | ration of + E and — E in conductors, condensa- 
There are various ways to do this. One or two | clocks are exposed. It is not my purpose to go | tion of electricity, &c. 


A. Action 5 
Every part of a conductor is at the same potential, 
but it is situated in a medium of molecules at 


ha ve already been recommended in this journal. | into an elaborate exposition of these various terms, 
First, I will Speak of the acid Process where weak | so I will leave them with these few remarks. The 
nitric acid is used. The spring is immersed for hairspring of a watch has often been instanced as 

o. » OF more seconds, according to the an example of the extraordi increase in market different potentials, their condition being defined. 
degree of weakening required, and immediately, | value Which attaches to a simple metal when by the equipotential surfaces. Hence, except at the 
on withdrawal, placed in spirits of Wine to free it changed from the rough to a finished state. centre of electricit „the molecules of the conductor 
from the acid. After a little shaking about in the Pound of steel will cost only a few pence, while a | lie i i i 4 i 

iri i pound of hairsprings, of superior make, which after 
all are only the steel Converted to another form, 
will cost, say, from £350 to £400. It seems almost 


addition of anything but skilled labour; it is, 
nevertheless, the truth. With this statement I 
will now close my remarks upon hairsprings, ke. I 


can be maintained. The Pressure should be light 
and equal over the spring, and it should be moved 
in a circular manner, care being taken that the 
spring is ape well under the finger, or it may get 
bent or broken. Another method to weaken them 
is by heat. In this case the metal being softened 
down, becomes legs rigid. A pair of hairspring- 
tongs are required, or lacking those, a piece of clean 


chergy to leave the surface and enter those regions 
is very great. In common language, * discharge ” 
takes place. 

B. Tndactive Separation of + E and — E, as in 

the case of n cylinder in the neighbourhood of an 
up where I have laid it down, and so benefit all i i i 

somewhat like Fig, 12, and aso held ubove a very wh 
small gas-flame when in use. The top part is held 


cernin g it. Alfojoe. 
down on the ring with a gentle Pressure, and 


tial; and it tukes, as a whole the areraye poten- 
NOTES ON ELEOTROSTATIOS. tial. Hence, one end of it is in a region of higher 
(21214.]—I yore that Mr. Sprague will continue i j 
is articles on ** Electrostatics,’ What is very 


upproach it (— E); the other end is in a region of 
much wanted is a plain, straightforward account of 


lower potential, and electricity tends to go out of 
it (+ ). 
C. Condensers of Electricity. 


based on dynamical priuciples only, and avoiding, 
i i The tendency of electrical energy to go out of an 


as far as possible, such antiquated and misleading 
metaphorical expressions as *‘ positive and negative 
, | fluids,” “density or thickness of stratum of 
preferring rather to put a new spring at once, and electricity, « repulsive force,” « accumulation of 
i hand. and the electricity on the outer surface of conductors,” 

workman is an expert at the work, I cannot but &e., &c. 
admit that their plan is the best. I am sure, how- 
ever, that ver many workmen weaken their 


springs by methods known to them, rather than which general] contain a ve remarkable and 


energy, a body so electrified as to produce an equal 
but opposite field of potential, then we can put a 


its potential much above that of the surroundiny 

regiou, the molecules bein acted on in opposite 

2. That the so-called “ separation of the neutral directions by the two “ fields.” 

fluid into positive and negutive fluid,” and the 

“accumulation by induction of an Opposite charge 

on the nearost points of a conductor, “ is simply a 

times, t rough inadvertence or carelessness, the way of stating a cago falling under the third law of 

loose end of the spring is not kept parallel to the motion—viz., that the action of a force is always 

i Lect free of the expanding accompanied by a reaction equal to the force and in 

` coils. One case it may interfere with the free | the Opposite direction, We ought no more to talk 
action of the balance, by touching its bars, or in iti 


about positive and negative electricities than about 
the other, y retarding the swell of the spring, i i 
cause the watch to gain time. I frequently come 


magnetism, of hanging a plece of iron from one 
pole of a magnet, und bringing near it the unlike 

The opposite fields so 
nearly counteract each other, that there is little 
residual force of attraction left, and the piece of 


** spare-piece ” may not be out of place. Often- 


Positive and negutive cohesion or elasticity in a 
i able magnetic energy at all. But remove it from 
the field, and the energy in it at once shows itself. 

Development of a charge of the opposite 
electricity in an earth-connected body when in the 
field of an electrified body. 

The potential of the earth is taken as zero, and 
this must also be the true potential of auy conductor 
counected with it. 

But owing to the peculiar reaction above alluded 
to, the effect of the electrical energy in a body is 
practically doubled; i.e., the tendency of elec. 
tricity to move the y to the earth is met 
by 155 equal tendency of the earth to move 

the ; i 


end without causing an equal and Opposite stress at 
the other end. 

when the watch has been got to time, should not 
exceed more than a quarter of the circumference of 
the spring in length. It should be accommodated 
under the cock, and not left sticking out at its side. 
If left so, the wearer may some day discover it, and, 
fancying the spring to be broken, get pulling it 
about, and thereby do mischief. 

ere are a few little generalities in connection 
with hairsprings which may be appended to the 
foregoing remarks, and they will serve to e lain 


Conversion of other forms of energy into it), is in a 
state of stress or strain, although dynamic effects 
able 
ere there is a anpe of medium (compare 
eat, and light. Some 
thro 


(6) Where induction is Possible, or, to state the 
fact better, when matter with a different amount 


This is all that is meant when it is said that in- 
uction always develops an equal amount of the 
in the plate, or a bar Screwed to the plate, and 
passing above the balance-wheel. Tho « Overcoil ” 
or breguet spring differs from the ordinary sprin 
that i 


have only put down these slight notes in the 

hope of seeing the points alluded to more fully 
treated by more competent authorities. * 
E. R. P. 


COLOUR. 


eon —I HAVE carefully read the letters 
„X. N. X. (20824), „Sigma 0623 and 20833), 
also Mr. Hardie’s (20905), and I eartily thank the 
latter gentleman for the trouble he has taken. I 
note with satisfaction that he is inclined to 
with me, that when so-called “blue + head = 


with an ordinary spring. Several advantages are 
claimed for the “‘over-coil spring,” not the least 


very Proportion of watch repairers. The 
cous in these springs are all of the same size, and 


instead of being flat, as in the ordinary sprin 


7. That electrical potential, as all other radiant 
forces, falls off rapidly with distance from the 
centre of electricity. Points may be found alon 
the lines of force where potentials are equal, and 
the surfaces in which these points lie are called 
“‘equipotential surfaces,” ese latter are dis- 
posed bla fara round the centre of electricity. 

8 e mode of accounting for such 


m 
description of the result, it ia quite evident that the 
colours he used as blue, ped. 
unfortunately far from pure, and were really 
bluish ep ple reddish Orange, and yellowish orange. 
Mr. H. finds that ‘blue + red = lavender,”® 
instead of purple, showing that some -yellow was 
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nt, most probably (I might say certainly), in 
e so-called red. Again, red + yellow = pale 
orange, simply meaning that there was too much 
. Next, yellow and blue = pure white.“ 
is last pair of colours proved, when united, to 
contain between them almost due equivalents of 
blue, red, and yellow, and would be more correctl 
ibed as orange, yellow, and ee ee In fact, 
as I have before mentioned, i es a long course 
of study and a correct eye to form a true judg- 
ment all visible shades of colour; but the pre- 
sence of a very small 
in ony colour, can o 
por by mixing with other known colours. As, 
or instance, a blue which will not form vivid 
n when mixed with a clear yellow is known 
contain red, but to the Properly practised eye 
this test is unnecessary. Mr. Hardie really proved 
the impurity of his colours, or, least, the pre- 
5 of a certain hue, by combining all 
viz., red + yellow + blue = a reddish or 
inkish white.“ I should be surprised if Mr. H. 
id not, from this, t his blue and yellow of 
containing red, as the three colours properly 
balanced produce a neutral or colourless light, free 
from red. 

At the end of his letter Mr. H. unintentionall 
Enean a the 8 o the uae pur 
inguishing the hue of a pale green, an ink i 
he will try this experiment again and compare this 
‘‘ faint suggestion of green with a clear white, he 
will acknowledge that the green was present all 
the while, although very faint, owing to the pre- 

sence of red in the blue and yellow. 

I would suggest to Mr. Hardie that what he calls 
the red in the spectrum is really orange. We here 
eome again to the fact that, after all, we ma 
differ as to the names of any even hue, even wit 

trum colours. I think ould have no dif- 
culty in proving to Mr. H., that when two 
coloured lights, called red and green, are combined, 
and form yellow, it is owing to red-orange light 
being miscalled red. It may appear to some people 
an unimportant matter what name we give certain 
hues, if we as to the results of their com- 
binations; but I maintain that all the differences 
of opinion arise from the colours being called b 
wrong names to start with. For instance, when. 
am told that blue and yellow lights combine to 
form white, I simply say it is not true; but if I am 
shown the two hues, called blue and yellow, and 
am told they make (an almost) colourless light 
when combined, I should probably agree at once ; 
but the fact of their showing a colourless white, 


proves they are not pure blue and yellow, but Th 


purple and orange. 

e yellow in Mr. H.’s so-called red light 
1 spoilt the purple when it was combined 
with a blue, and just as naturally it would be 
visible as an excess of yellow when the so- called 
red was combined with a green light, for the 
equivalents of red and the blue and yellow in the 
green would neutralise one another, and the excess 
of yellow would be visible: but it is incorrect to sa 
that a mixture of red and green makes yellow, for 
if the red was inclined to purple (instead of orange) 
and the green was rather more inclined to blue than 
to yellow, the result would be blue, and it might 
just as reasonably be said that, red + green = 

ue. 

I admit that Mr. Hardie’s diagram of the spec- 
trum upsets my explanation. I was mistaken, and 
I again thank him for his kindness; but it does not 
affect my theory. I am inclined to agree with a 

t part of what he says, except that I call the 

ues different names. For instance, I think he 
should ie orange instead of red, in his 


Mr. H. has not succeeded in obtainin g a good 
artificial blue light to mix with yellow. I wish he 
would try the effect of combining the blue and 
yellow of the spectrum—say, by reflecting the two 
colours back upon a white surface above or below 
the priam — and let us know the result. I am really 
so over-worked at present, that I can scarcely find 
time to write this letter (I have not even had time 
to read the last eight or ten numbers of the 
E. M.“), or I would try the experiment myself. 
When I first wrote upon this subject, I felt I could 
easily prove the f of the statement that 
blue + yellow = white, and that red + 
green = yellow.“ The rest of the discussion— 
viz., as to whether the colour exists in the light or 
in the shadow—I must leave for the present, in 
the hope that some day I may have more time to 
devote to it. 

I should like Mr. H. to explain how the green 
effect is produced (with pigments) by a series of 
blue and yellow lines or dots (not overlapping), 
as in this case they can scarcely be said to absor 
one another’s rays. In this experiment, it is ne- 
ceasary to choose blue and yellow that are free 
147 E ks if I call th l d 

H. as e purple, orange, an 
green hues, visible upon combining coloured i lights, 

“t binary compounds f I did not intend to state 

that the green so rendered visible was a compound 

of the blue and yellow rays ; but, on the contrary, 
that some of the green (or blue and yellow), which 


0 

an 
visible result wus 
neutral or white light is not a compound. but is 
the result of equivalent quantities of blue, red, 
ane phen being driven off from the shadow. 


ing 
shall stick to my own theory. 


inally existed in the shadow, still remained, 
as most of the red had been driven off, the 
n. In the same way, the 


o not mean to say that my theory is bound 


to be correct; but finding much that 1s certainly 
wrong and contradictory in the Philosopher ” 
theory, I have tried to explain the matter accord- 


to common-sense, and until I can see a better 
S. Calton. 


JACK-IN-THE-BOX GEARING. 
[21216.] Recent queries respecting this arrange- 


ment of wheels not having been answered satis- 
factorily, I take the liberty of sending a sketch. 
Its object, like Watt’s sun-and-planet motion, is to 
obtain two revolutions of spindle to one of crank. 


A being a fixture, causes B to revolve once to 


each turn of crank, and B. in its turn causes C 
(whose spindle passes live through A), to revolve 
twice to each turn of crank-handle. 

George Button. 


CAMERA TRIPODS. 


ae —In answer to Camera Legs (letter 
21173), I beg to state that a short time back I made 
a camera tripod of three lengths of jin. brass 
tube, each 2710. long, with a joint at one end and 
a small set-screw at the other. In each of the 
tubes there slides a piece of fin. iron rod, about 
the same length as tube, and sharpened at one end. 
ese are drawn out and made fast by the set- 
screws. This stand is extremely portable and 
handy, as it only takes a long, narrow cloth case 
about lin. wide, 2ft. 6in. long, to keep it in. But 
as W. H. S. W.“ says, the vibration is some- 
thing dreadful. Even the motion of pulling out 
the shutter of the dark slide sets up such a vibra- 
tion that one has to wait sometimes half a minute 
before taking the cap off. I daresay that if I had 


Y | used internal tubes iustead of iron rods, the vibra- 


tion might have been less, but not much, I am 
afraid. Grapho. 


FOCAL IMAGES AND MEASURE- 
MENTS OF CONES. 


[21218.]—As some of your readers may not be 
very conversant with logarithms and algebraic 
formule, I append rules for the above in common 
figures, which, I hope, may be found useful. I 
may say that, as I could find no rules for the linear 
calculation of cones, in any ordinary books of 
mensuration, I have formulated the following, 
which, I think, will be found correct, and which is 
the reason for my presenting them to your readers. 

Taking first, focal images, and adopting the 
formula of F. R. A. S., which is, 2 sin. po — 
or 2 sin. 16’ for the moon, multiplied by the focal 
length, we take, in his own example, the 
natural sine of 16’ (see ‘‘ Chambers’ Mathematical 
Tables, page 256), which will be as follows :— 

Nat. sine 16° 004652 x 50 x 2 = °46542in. 

As all the following calculations are those of my 
own telescope, 9ft. 3 focus, I give, also, the focal 
i for this for 32’. 

at. sine 16’ = 004652 x 111 x 2 = 1°0332in. 

In calculating the focal images of objects less than 
2’ angular dia., as the tables are not given for less 
than 1’, it will be found sufficiently near to take, 
say, in the case of J N 44", 44-60ths of the nat. 
sine of 1’, multiplied by the focal length, and then 
of course dispense with multiplying by 2. Thus: 
Nat. sine 1’ = 0002909 44-60ths x 111 = -02367in. 

In the same way Saturn, with 18’ = -00969i 


b | and Rigel with comes 10 = 00538in., &c. 


Secondly. The measurements of cones. 

Ist.— To find the diameter of a cone at any pot ; 
the diam. of base, length of cone, and desired 
point being given. f 

Bule.—Multiply the base by the distance of point 
from the apex, and divide by total length of cone. 

Exam.— Base. 124in.; distance of point, 12in; 
length, IIlin 


12°5 x 12 ~ 111 = 135135 in. 


2nd. To find the diamoter of the frustum of a 


cone at any point, the diam. of the two ends, dis- 
tance of 


poiat from the focal image, and length of 


frustum ing given. 
a figure will bəst explain as below. 


For this, 


0 


E 


| 


w 


Exam.—Base, 12hin.; Focal image, 1:0332; dis- 
tance of point, 12in. ; length of frustum, IIlin. 
Draw A E parallel to BC; G H is now equal to 
A B or = 1°0332in. Now ascertain F G by the lat 
rule, the cone being A E D, thus: 
E D = 12:5 — 1:0332 = 11:4668 ; 
then 11°4668 x 12 = 111 = 1:2396 
add GH 10332 


Diam. of frustum at F 2:2728 


This may be ascertained by another method, 
which as it may be valuable of itself, I give—viz. 

Find the length of the cone of which the frustum 
forms a part, and then treat it as a new cone by the 
Ist rule. 

rd. To find the length of a cone of which a 
frustum forms a part, the diam. of the two ends, 
and length of frustum, being given. 


Rule.—Subtract the diameters one from the other, 
then multiply the length by the base; and divide 
by the difference. 

Exam. — Base, 12}in.; small end, 1°0332in. ; 
length, 11lin. | 

12:5 — 1:0332 = 11:4668 ; then 
12:5 x 111 + 11:4668 = 12lin., length of new cone. 

Then by Ist Rule— 

Base, 12:5; acy from apex of new cone 12 + 10 
= 22in.; length 12lin. ; 

12:5 x 22 + 121 = 2°2727in. diam. at F. 

Fordingbridge. T. Westlake. 


P.S.—The dimensions of a cone are easily ascer- 
tained by measurement, by marking out the cone 
full size on a floor, with tacks and stretching cotton 
from tack to tack. If diam. of frustum is wanted 
the cotton at the focus end to be the width of focal 
image. Then measure where required. The cal- 
culation above will, however, be found easier, and 
of course more exact. i 


SPECULUM-WORKING. 


[21219.]-—TuHE following extracts from Mudge’s 
Method of Working Mirrors, may interest ; 
Wassell and others. Speaking of the brass oni he 
says: It must have a hole (somewhat less 
that in the metal) quite through to the bottom.” 
...In regard to the polisher, he says 
(without a hole in centre): ‘‘A difficulty arose 
when I began to polish the metal. I found that 
the edges of the hole in the metal collected the 
pitch towards the middle of the polisher, and al- 
though giving an exquisite polish, yet the figure of 
the metal was injured in the middle. In order to 
obviate this difficulty, I cast some metals with a 
continued face, the holes not going quite through 
within perhaps the thickness of a sixpence. I 
finished two or three metals of this sort; but when 
I came to open the holes, which I did with the 
utmost caution, I found the metals short of per- 
fection, which I attributed to an alteration of the 
figure from the removal of even that small portion 
of metal after the speculum had been finished. 
This, I do su „was in some measure the reason 
why I spoiled a very distinct and perfect metal 
which bore a charge of 200 times, only by open- 
ing the sharp part of the edge of the hole, because 
I thought it bounded the field. This experiment 
not succeeding, instead of casting the metal with- 
out a hole, I made one quite through the middle of 
the polisher, a little less than in the speculum. 
This perfectly answered the purpose ; no more in- 
convenience arose from the gathering of the pitch, 
for it had now no ter tendency to collect at 
the centre than the sides. I ished several 
metals, excellent both in point of figure and 
polish ; one of those, of two inches diameter and 
7°5 focal length, bore a charge of 60 times and up- 
wards, which, when mounted, I gave to my brother. 
This telescope underwent Mr. Short’s examina- 
tion, who was pleased to remark only that he 
thought he had made one more distinct.“ 

Southwick, Sunderland. W. S. Scott. 
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FOREIGN PATENT FEES. 


[21220.]—In view of the promised reform in the 
patent tariff of our own country, the following 
table of the patent fees charger by various foreign 
Governments may be worthy of record in your 
pages. For convenience, the fees are expressed in 
their English equivalents :— 

British Guiana.—Term is 14 years. Tax on 
petition is £5 12s. 6d. ; on notice to proceed, 
£1 28. 6d. ; on Attorney-General’s report, 
£5 128. 6d.; on sealing, £4 10s. ; at end of seventh 


year, £22 10s. 
Canada.—Terms are 5, 10, and 15 years. Tax for 
5 years is 


£4. 

Cape of Good Hope.—Term is 14 years. Taxes 
for 3 years are £7 48. 6d. ; at end of 3 years, £10; at 
end of 7 years, £20. 

Ceylon.—Term is 14 years. The tax is fixed by 
Government in each case. 

East Indies.—Term is 14 years. Fees are: 
Petition and stamp, £10; examiner’s fees, £10; 
enrolment fees, £10. . 

Jamaica.—Term is generally 14 years. Tax is 

11 


New South Wales.—Term varies from 7 to 14 
ears. Tax is £20. 
New Zealand.—Term is 14 years. Tax is £10. 
Queensland.—As in New South Wales. 
Tasmania.—Term is not more than 15 years. 
Taxes are: On deposit of specification, £2 10s. : to 
law officer, £2 48. 6d.; on grant of patent £2 10s. ; 
at end of third year, £15; at end of 7th year, £20. 
Trinidad. Special ordinance is granted for a 
limited time. Tax on introduction of Bill is £11, 
and Government printer’s charge is £2 4s. 
Victoria.—Term is 14 years. Taxes are: En- 
rolment fees, £2 10s. ; notice to proceed, £2 4s. 6d. ; 
publication of same, £3; concession fees, £2 10s. ; 
at end of 3 years, £15; at end of 7 years, £20. 
Austria. Term is 15 years. Government tax is 
£2 2s. for each of the first five years. The tax 
afterwards progressively increases until the last 
year of the grant. Total tax is £63 10s. In ad- 
dition there are municipal dues of £1 to £1 4s. per 


annum. 

Belgium. Term is 20 years. Registration fee is 
2s. 64d. In addition there is a tax of 8s. the first 
year, 16s. the second 

Denmark.—Term (3 to 20 years) is determined 
by the Government in each case. Tax is £2 8s. 4d. 
(or £4 168. 8d. where the patent is in more than 
one name). 

France and Colenics.—Term is li years. Tax and 
stamp duty is £4 Os. 2d. a year. 

German Empire.—Term is 15 vears. Taxis £1 108. 
and £1 the first year, £5 the second year, and so on. 

Greece.—Monopolies are granted, the dues being 
fixed in each case. 

Holland.—No patents are granted. 

Italy.—Patents are granted for any number of 

ears from 1 to 15. There is an immediate tax of 

. per year for the whole period of the patent, and 
an annual tax of £1 128. for the Ist, 2nd, and 3rd 
years; of £2 12s. for the 4th, 5th, and 6th years; 
of £3 128. for the 7th, 8th, and 9th years; of 
£4 128. for the 10th, 11th, and 12th years; and of 
£5 12 for the last three years. If the patent is 
taken out for less than the full term it may be 


prolonged by payment of a supplementary tax of 
£1 168. 


Lusemburg.—Term is 15 years. Registration fee 
is 3s. 6d., and annual tax is Ss. for the first year, 
16s. for the second year, and so on. 


.Vorway.—Term varies from 5 to 10 years. Stamp 
and other charges are £6. 

Fortugal.—Term is for not more than 15 years, 
and if application is originally for a small period, 
prolongation cannot be afterwards obtained. The 
tax is £1 5s. for each year the patent is to run, 
and to this must be added dues at 15 per cent. 
There is also a stamp duty of £2 10s., with an 
additional 6 per cent. (38.), and certain other dues 
to the amount of £2 8s. If the patent is for a 
chemical product or process, security of £250 must 
be lodged in the Treasury. 

Russia.—Terms are 3, 5, and 10 years, without 
right of prolongation. The tax is, for 3 years, 
£14 8s. ; for 6 years, £24; for 10 years £72. 

Spain and Colonies.—Term is 20 years. Stamp 
duty is £20, and annual tax is 88. 

Suweden.—Term is from 3 to 15 years. Stamps 
and advertisements are £6 5s. 8d. 

Switzerland.—No patents are granted. 

Brazil.—Term is five to 20 years. An imperial 
diploma is issued free of tax. 

Cn. Protection for 25 to 30 years is issued 
free of tax. 

Mexico. — Term is 10 years. Tax is fixed in each 
case, and varies from £2 38. 2d. to £64 168. Od. 

New Grenada.—Protection is granted free of tax. 

Paraguay.—Term varies from five to 10 years. 
There is no specified tax. 

Feru.—Protection is granted free of tax. 

Rio de la Plata.—Term is 10 years. Tax is £110. 

United States.—Term is 17 years. Tax is 
£7 178. 6d. 

Surinam.—Terms are 5, 10, and 15 years. Tax 


ear, and 80 or. 


is £12 18s., £25 16s., or £54 8s., and £51 12s., or 
£60 48. for the respective terms. 
Rio de la Plata asks of the inventoran immediate 
a as of £110; Belgium asks half a guinen. 
ich of these two countries will the Eritish 
Government think the more worthy of imitation ¢ 
Alfred W. Soward. 


GAS - CYLINDERS FOR LANTERN 
WORK. 


(21221.]—I snovi like to elicit the opinions (de- 
rived from actual experience) of lanternists in re- 
ect of the advatages and disadvantages attending 

e use of iron cylindersinstead of indiarubber bugs, 
for holding gas. 

The chief objections I have hitherto heard are 
(1) The user never knows how much gas he has in 
his cylinder, consequently his light may go out 
when most wanted; (2) the impossibility of com- 
pressing the gas to the required extent without the 
use of very powerful pumps, such as are seldom 
possessed by amateurs; and (3) the difficulty of 
getting a constant uniform pressure of gas in the 
lantern, the pressure constantly decreasing as the 
gas is discharged from the cylinder. 

The first of these objections would appcar to be 
met by attaching a pressure gauge to the cylinder, 
which wouldindicate the pressure, and consequently 
the quantity of gas contained in the cylinder. e se- 
cond objection is weighty; but loses some of its weight 
from the fact that those possessing the necessary 
machinery advertise their willingness to fill the 
cylinders for a charge of so much per cubic foot of 

. It is an ordinary matter of businees with 
some to fill iron bottles with gas for dentists’ use, 
and why not also for lanternists, if needed? The 
third objection, as to constantly decreasing pressure, 
seems to point to the necessity for some mechanical 
contrivance which shall automatically regulate the 
flow of gas, and deliver it at a given uniform 
pressure. When we consider the great number of 
ingenious and effective instruments devised to 
obviate difficulties in other directions, this does not 
seem to be an impossibility. It is true that great 
pressures have to be dealt with when the cylinders 
are full; but considering the high state of refine- 
ment arrived at in mechanism, it does not seem 
impossible that such . may be effectively 
and perhaps very simply dealt with in the direction 
indicated. It would be interesting to many to know 
how far these and other difficulties may have been 
overcome, and whether those who have tried both 


systems of using gas and cylinders) have 
found the cylinders to cai possess any important 
advantage over bags? 


In connection with the difficulty already alluded 
to of compressing the gas into the cylinders, I have 
recently reread a description of Edgerton's 
Self-condensing Cylinders,’’ which are spoken of 
by the makers and sellers ‘‘as affording an easy 
and safe means of producing and condensing 
gases for lantern and other purposes. The 
oxygen cylinder is described as having a carefully- 

tted cap, secured by screw-bolts. This cap is 
unscrewed, and the cylinder is placed ona fire to 
thoroughly dry it; when dry it is removed, a 
suitable quantity of oxide of manganese and 
chlorate of potash is introduced, the cap is re- 
placed, fastened securely, and the cylinder again 
placed on the fire. The gas is, of course, given off 
as the heat rises, and compresses itself in the closed 
cylinder. These are, shortly, the descriptions and 

irections given in the illustrated catalogue in 
which these cylinders are advertised for sale. The 
hydrogen cylinder is made of copper, and is charged 
by placing in it diluted sulphuric acid and scra 
zinc ; the lid is screwed on, and as the gas comes 0 
it compresses itself. The foregoing looks very 
simple and tempting when compared with the 
pumping and gas-bag systems; but I should very 
much like to elicit the experience of those who 
may have used these self-condensing cylinders. 

e process, as described, must certainly be 
“easy”; but, I confess I am doubtful as to its 
safety.“ The pressure of gas in these cylinders, 
if they hold the required quantity, must be near 
300lb. per square inch when the cylinders are cold: 
and pressure must be greatly increased by the 
heat to which the cylinder is subjected, the heat at 
the same time weakening the cylinder. An 
AET under these circumstances, could hardly 
fail to be disastrous. Of course, this is really a 
question of the capability of the cylinder to with- 
stand very high ure under unfavourable 
conditions ; and, if the question of safety depended 
entirely on this, I have no doubt a cylinder could 
be e sufficiently strong to be safe. But, if the 
strength be increased, the weight would, probably, 
be increased also, and this would be an objection 
with most lanternists. 

In addition to this matter of strength to resist 
pressure, the almost certain catastrophe which 
would arise from ‘the use of impure manganese 
must not be overlooked. If an explosion took 

lace with the confined in one of these iron 
ttles, it would be something fearful. 

I wrote to one of our most able and valued con- 
tributors, who has had wide and long experience 


with gas and lantern-work, and he replied to the 
effect that he would not use one of these self - con- 
densing cylinders on any account; if he a he 
would expect to go to Heaven at once! Thi 

opinion tallies with my own; but as my view 18 
not based on actual experience with the self-con- 
densing cylinders, I should very much like to see a 
letter from some one who has really used them. 
While the adverse opinion of the correspondent re- 
ferred to has much weight with me, yet I can 
hardly believe that a very respectable firm would 
figure these cylinders in their catalogue, and de- 
scribe them as easy and safe, and free 
from the danger usually attending the oxy- 
hydrogen light,” if they have really proved very 
dangerous. 

If these cylinders are highly dangerous, they 
ought not to be advertised as safe; if they are 
really safe, then I think they are a great improve- 
ment and deserve to be widely known. It is with 
a view of eliciting reliable information concerning 


them, and apparatus for lantern-work gene- 
rally, that 1 write this letter. 
Penzance. W. Ambrose Taylor. 


— — 


CUTTING STEEL WITH A WET IRON 
DISO. 

[21222.]—Iw letter 21049, “ High Speed” says 
he did not cool the discs with water, and does. 
not say whether the discs were of iron or steel, 
though, from the reading, I should infer they were. 
of iron. 

Will he please say whether he thinks it possible 
to cut slits zin. wide ina steel spindle jin. diam. 
to a depth of jin., and whether he would use steel 
or iron discs? 1 should be afraid it would be 
difficult to keep the discs true. T. P. 


SCREW-MANTLA. 
[21223.]—REFERRING to the screwing device de- 
scribed by O. J. L.“ in the E. M.” of March 2, 
your readers may be interested to know that I have 
just finished some twisted candlesticks, the twists 
ing cut out with the common gouge held in the 
channel-guide. 


Very first: 
head of his own, but if he would core it a little, 


the channel-guide, the rest, and the chaser, would 
all have to be at the back, over the tool-board, and 
the lathe must run backwards’ This last I think 
inadmissible, except for a special job. The tool is 
advanced by hand, just as chasers usually are, the 
only difference being that if rests in the channel 
against one of its sides. 

I would advise those with ‘‘ first-rate heads 
to have a traversing mandrel; but if they cannot 
afford it, the traversing bar is easily fitted up, even 
by an amateur. The holes through the heads of 
my little 3łin. centre lathe are only èin.: they do 
not weaken them in the least in that position, as if 
strained they would still break near the bottom. 
The little brackets are of wrought iron, and 1 find 
now that the wooden guide-nut should not embrace 
more than one-quarter of the circumference, and 
not one-half, as at first made. 

March 13. F. A. M. 


GALVANOMETERS. 


[21224.]—THE form of galvanometer recom- 
mended by.“ Os,” 21201, p. 34, has frequently 
been recommended, and has its uses, but it is avail- 
uble only for large currents, and is subject to a 
serious defect. t the user set his instrument 
under any circumstances, and take a reading; 
now, taking hold of the conducting wire, let him 
raise this an inch or two, and see how many de- 

es his deflection will be altered, and then, on 
8 it, how many it will be altered in the 
opposite direction; he will then understand what 
the defect is. The readings can be relied on 
only on condition that the two leading wires are 
. in the plane of the needle for some con- 
siderable distance. Sigma. 


LEGAL REPLIES. 


„„ CLAUSES ACT, 1845 (40007). 
—I do not think that a director, giving a bond as 
security for an officer of the company, would be 
disqualified under section 86, on the ground that 
he was interested in a contract made with the com- 
y, because the contract clearly contemplated 
y the section is one from which some protit could 
be obtained, as appears from a fair reading of the 
whole section, and a consideration of its object. 


HeE1n.—L1re-Pouicy (49709).—The father alone 
is the beir in this case of both real and personal 


— ae = a 
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SkIx DISEASE (19813.) Read answer to 49762. 


rty; and the fact of his having deserted his 


No. 939. 68 


prope f 

wife and children WO not affect his legal 5 1945).— automatic principle to come into play ; 

position, As to the Hfe-poliey, the querist can | « aia 5 8 N The object of this remarkis clearly to try to shield 

bauer it in his lifetime by endorsement and by 185 N ; the brake by that it had not a chance — 

notice to the office. But such an endorsement : , put what are the facts of the case? . 

not operate after death as a will; so that to se (660) Under this number I reply once forallto| II your readers will refer to my letter (p- 408) 
i e a will: ora host of private letters which reach me, only to go | of last volume, to the Engineer or Railway view, 

i n a | they will find that when the scrow -coupling broke 


into the fire. Many RN seem to look u 
18 as a sort of Lor Chancellor to Tar evil, 
0 


a ima gin 0 
can enable them to dodge the results of their ie the 


RAT. SEASON TicxRr.—The railway com- | vices Samé ; 
e r j ; people want to combine a fast 
es issue certain season tickets, at ea rates, With health and longevity ; some to eat and 


their tting fat or gouty ; others think 
ir which will cure 


that there is some elixir w 


you are the victim ; no physician | co 
o 


can do more than point this out; quac 
i The cure is in your Own 


hands. Stop the hae lead a healthy, simp! 
active life; keep always oP the go, unl 
taking proper food rest, or active amusement. 
Avoid objectless introspection or mooning. 
| James Edmunds, M.D. 
Grafton-street, Bond-street. 


EXxECcUTOR.—SALE (48723).—The querist must 


take out probate, 80 us to be in a legal position to 
can e consent of 


e 
the son, sell that lease ; but he should also get both 
the widow and son to sign a proper deed of release, 


10 


habits. To J. R.” I can only say facts, because 
5 the consequences of the bad | some of the passengers, an 
c 


Midland Appendix, p. 68 :— 
train, the driver must always see that, at least, 


gau 
effective amount.” 


o Clayton so-called 
ulled apart, and yət 
i y and 


rough 


life pora running 
drink k with the rear portion hanging by the side 


inches of vacuum 18 indicated on the vacuum 


e 15 inches may be considered an 


80 that he may be T safo against any possible 
claim they may make in the future. The firs part of this rule gives a driver 
Lolx on PoLICY.—PREMIUM (49726).—Unless A. THE BLACKWELL ACOIDENT. auton, 5 a me K inches of vacuum, 
id the premiums at the request of B., I am afraid 121227.]—I vas very sorry to see by the letters of and Je 1 ually been proved u 
Be adnot recover them e should have taken a nae ead t Midland Servant,” pe å mat a 3 an 185 . 
remiums in the agreement, and | that the Company had decided to discharge 3 ke a first rate stop with 15 inches, which at high 
as often been 


add them to his ebt as a charge upon the policy. sigualman in this case. A very large num 
i sue B. for the return of the 
money he has lent ; and he had better try and get 
st and future 
premiums, 80 that he can charge them against the 
policy at his death if he means to keep it up. 
Wut—For™ OF (49733).—1 really cannot draw 
his will for the querist, as that would be going 
beyond the scope of this column. But 


subject, very many of which show that 
do not quite understand the 98 a it will 


fore be well to explain that t 
the matter which must be considered quite separ- 


ately and distinctly. . 
Ist the public trial. 2nd the private employ- 


ment. 
When a railway servant has been wrongfully 


committed for manslaughter, a public injustice has 
been done, and any person who will investigate the 
facts and furnish the necessary information upon 
which counsel can cross-examine the witnesses, 
and place the case clearly before the jury, renders 

i unfortunate servant ; of 
course, in those cases where the poor men and their 
friends cannot afford to pay for any legal assistance 

0 


to 


his question plainly enough, and if he writes his 
ill in the same style it will do very well. He 
must then sign it at the foot in the presence of two | 
witnesses, who must also sign their names in hi 

resence and in the presence of each other, which 
should be stated in a proper attestation clause. 


LIABTIIrrT OF GUARANTOR (49746).—1. If the 


money was only lent for twelve months, and 


dangerous. 
leaked off, a considerabe time m 

the driver can create another vacuum, 
be specia 
second vacuum is being ob 
power available. 


inted out in Jour columns that as soon as 


Clayton Brake 18 applied 
mences to leak away through the uoe in the pistons, 
i ees 


less than is com 7 

od. Surely this feature ought to be enoug 

condemn it ; but i 
r 


ly remembered that during the time 4 
i tained there is no brake 
Another r is that the 


dange 
will show 20 or 25 inches of 


vacuum at a time when there is not an ounce o 


the brake cyclinders under the 
make the 


re is the powerful steam brake on the 


engine and tender to fall back upon 


t is a well-known fact that the steam brake on 


ranteed the repayment within 1 aoe and oe the case is at an end. The next important uestion the engine and tender does the most important 
it | of the work ; but what are weto think of a continu- 


ag allowed it to 


Aischarged C. from a Will the Railway oan aoa re-employ 


is a private matter 


will at once be seen that t 


e 
liability. 2. The Statute of 
C. | betweep master and servant. 
ite 


payment of interest alone would only revive the i i t the injust f 
claim as against tho debtor, and not as ag i same time Porn from ae. 1 
guarantor. But, in answering th 
cannot be certain, for I ought to see 
I ought to know |I therefore trust that the Midland Company will do 


what arrangements have been made between the Taa to the Blackwell Ciernent E. 5 reinstating 
im. lement E. Stretton. 


ous brake W 


the guarantee, considered their decisions, and re-employod the men, 0 1 Rich is Anitha Portakewel accident dealt 


hich requires another power to fa 
n when it fails or leaks off? Can we 
nstantly run into buffer - 


to the e on the Great Western 
as the report 


with it. 
On the G. W. R. the vacuum is maintained by & 
are provided in the vans. On 


g gauges ©. : 
the Midland a small ej ector is employed, and there 


s inthe vans; the brake cyclinders are 


Liable, in any way for the debts of their deceased are DO 

9 oe 3 ‘ R A K P gau 

father. merel use they are his sons; not can CONTINUOUS, — UPON BL also of different construction. It , therefore, 
>A : be seen all the information as % inches o 


bey roperty they may take 21298.]—THE collision which took place near] vacuum, 
through that person, either as executors or ad- Hatfield on the Had December last, between the | nothing to 
ministrators. front and rear portions of the 9.30 p.m. trai 


Licensino Act—EXcisz (49765).—I do not see King’s Cross, again directs attention to the question 
char that can be brought by the Excise of continuous brakes upon slip carriages. bis 
e offence which has a been 


punished. But this i licat 
5 š p aa Oy R cated branch hand-brakes available. en the Slip 


nl 
a Guard”? saw that the train was being stopped he 
ARBBITRATION.—AWAED (49768) L cannot answer | a plied his hand-brake, but was unable to PFT op, ; 


e und general a question as this 


portion of the train, but the four slip carriages ha 
0 


= be 155 5 8 the bar 

whose appointmen mus _shown. uch that trains are on the Brighton 

depends upon the nature of the arbitration. Great Eastern, 1 other lines with the slip- 
rovided wi brake power. 


P 
ces not the Great Northern Railway 


33 in ra To they are asked, but will | why, then 
o ao the week after that. = Compan also adopt efficient appliances to insure 
Fred. Wetherfield, Solicitor. | safety ? y P Clement E. Stretton- 


ä 


BRAKE FAILURES. 
21229.]—Ił is satisfactory to see that the advo- 


MEDICAL REPLIES. 

Fi upon that course of life which is best ; habit will : 
render it most delightful." —PyTHAGOBAS. : aA 1 ii en 
L21228. RAIL CURE oF Hernia (49330) .— 1 o defend tat 


-Y oar case can only be advised upon OF and able | should be fully aud fairly discussed. It is 
rsonally and takes ey should kept strictly to the 


surgeon, who examines you 

accurate estimate of your health, your hernia, and facts. 

other data. The letter of your correspondent, « Another 
SKIN IRRITATION (49762.) — “F. C. S.” Vacuum” (p. 32) contains several 


see upon reflection that my P ooi allowed ay pass, 
‘sleading. For instance, re erring 


upon such data would be most improper. He must | can only prove mislea 

t bis skin irritation ” di osed accurately as | to the serious failure at Market Harbərough, he 

ats cause and character, an by some one who is | says, “The flexible pipes between the . are 
i herefore, 


given more play than the side chains. 


able also to estimate his persona constitution, and 
unless the side chains gave way, 5° that the strain 


Ad vise him generally upon his health. 


train from Clayton Two-Minute Brake on 


case Smith's Vacuum Brake was fitted to the main it from the brake 


opinions 


two failures took a it would be 
think the drivers might be at fault; but, 
what are the facts? From one end of the 
Midland System to the other fail i 

ily ; trains runnimg into buffer · stops 


deserve serious & 
— 

(21230.]—“ Avromatio Vacuum” (letter 21171. 

page 14) says my statements contradict my Way 

of working. I am confident that none of the 

drivers can work a long train without a constan 


use of the large ejector, and 
thereby, which nan heavy on coal, and loss of 


clean sheet with no time lost by engine. This 
occurred to my notice several times recently, aud 


There is an old saying that should answer in this 
case: If you cannot get a white horse, be contented 
with a black one. Air Pressure. 
(21231.] Serre letter No. 91191, page 32. what 
does Another Automatic Vacuum mean by 
Direction sheets“ There are no printed forms giving 
instruction to engine men. only those in the Appen- 


— .. 


i, — a e aae 
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dix tọ the Working Time Table. There it 


be carrying objective ; 
ese rest on 115 fork, and the fork should have 


„In their answers, Correspondents are respect. 
Sully requested to mention, in each instance, the title 
a d. 


[18651.]—Street „Medical Coil.—In the coil | keep spring in place.—W. J. Lane 
e two wires 
Opened gradually, without it is in a case of | thi i ire i 
inter; then it is to be full. 

I intend to „and y ; 
the man R ont for another time. Can Ano fillings are used by French n lishers, and I am 
quite aware that tallow and plaster of Paris ig 
used; but the plaster is not an essential at any 
time, though Probably as good as anvth; When 


when you get on the ash-pit. If doubti 
: ion, T would 


„shock terminals the other connections remainin g Pa it is nc Washed in one he uo hot Waters, 
as just described. — IGMA. 

[48984.]— Street Medical Coil. — To Mr. 1 . 5 
Lan -—Now try to follow me. In my if you were not 80 far off as Liverpool, I would 
garden there is a swing— - high. invite you to see a bit or two of French-polishing 
Again, “A. A.V.” seems disgusted, which I would i stand TS as had nothing but tallow as the filling — 

uite believe if he had the working of the Vacuum 
brake sometimes, and not from “*Meteor’s”? bigotry. | $ 

© goes on to sa any man that knows anvth; 


8 
about the brake ows that the flexible pipes are 
given more play than the side chains. How can he 
mak 


[49298.J—To Mr. Lancaster.—Porha ou 
have rad . fe ab d 


Itis to be remembered on that night of the Market arma 
Harbro’ accident, Nov. 24th, the driver had his large 
ejector open most of the distance to Desbro’. Also 


the communication cord until the train was stop 


> which clearly down the Autor. [49311.]—Ebonising If TA; Liverpool” ig 


8885 : ; : the gentleman who on p. 630, No. 676, tried tallow 
Functple had every ;pportunity of displa and plaster for filling the pores of wood and found 
oughtful men will still think Meteor'is letters it a bug,“ I can quite forgive him for hint. 
have a deal of truth in them, after all. ing that I had misled za querist. Surely, now, 
8. J. Calvert. with all his added experience he would not advise 
40in. any one to ma e pore A 1 95 ae 
» | Plaster, even when mix wit ow. 80, how 

USEFUL AND SCIENTIFIC y OTES ; then make some 


8 he colour the little white marks of the pores ? 
S. M. 


— 
e 


lates of iron, 1 in. by lin., and say fin. thick. 
bn $ Arm! : ed y 


self-ejecting, has twice the Prope ling force of | thre . 
Powder, and is Gan Chea „ as a surprise after a night march. “They went 
up from Gilgal all night.“ The fli 


quadran 
it ia l; : - semicircle, is ye ivide ' | thou still,” upon í Gibeon,” the sun was still in 
m appe ce it is like pre Pulp, 5 some | also the east: it was therefore, morning, not evening. 
The words translated stand still“ is without an 
exact equivalent in English, but carries the mean- 


rp eee Si 
completely misun erstood, that Jos ua’s prayer was 
not zor light but for darkness, which was gives by 


whole thing leaves the gun together, on the akv. 
rocket principle. It may be pted to any 5 


„first put the whole into an oven, ga 


y 
1, Fah.; leaveit in foran hour, then takeout and 


: cool; then put it into another ovenat 100° Fah. shown the cloud and storm amidst which the fl arm 

2in. plank it, arid fetter all. | by thermometer. Mark the dial at this point; heat was driven down the pass of Bethoron. Aud i, 
- Layer re it, add ds out of the a an Oven to 200° Fah. : mark dial and go on to 600° Fah they tell us, will account for the mention of the 

ree hag o apparent heat and no fo ling. ’ e 00 phe abe Moon, for if a long bri ht da were intended, why 


should it be said Ou Moon in the Valle ef 
, a tation Tortoiseshell.—H orn is made toon to 1,000. “A thermometer lower than 400° would | 4; i Z 


imitate rtoiseshell in the following manner : be better than any pyrometer.— W. J. LANCASTER. 


Q. abr some of them would give 1 
' „ma. 3 fire-h ted pan, bri : be carried to the | Opinion, think many of your readers won 
z 1 potash ; dak vill skilfully on a thin plate top of the rim, and adding a course or two of glad to hear it.—TREsILAN, 
bricks ren ot would be 9 a plan. I nie delten 7, re Mr. 1 fonte. It 1 de 
seen this done to a wort- boiling Copper, and it better or you to use a 2 Plate camera, an you 
n; then brush at well.— W. L ' could have à lens more suitable than the 


* 


may be . hi ficial li 
varied at pleasure by Substituting other 888885 soon spe 75 Poe foot rene. 15 do not sa y. y 
i R ing about the oot, for uite agree wit what ; ; 
5 iaf Hai muck ing it’ but 1 do not like the upper | Parallel and opposite the centre would give you 
Locomotive Works which i ; j b. I 


l ould be conducted in the ordina way 
nearly years ago. The guide-bars are of and slow plates should be used.— .J. 8 
TER. 


years past say that no preceptible wear ig apparent 

1 that they will, probabl „ last 10 35 time yet. oe g 
e engine is runnin y, an ves & part stum easy 

of the machinery in the boiler shop. one for several years, an an gay that I have i tad besid be 

_ Tur goods traffic of the St. Gothard Rail y | many and many a trial before I made one to suit a-crowing by a human crower, Ifthe dog dislikes 

is inc 80 rapidly that, although winter isnot | me. I can truly i i 1 M i 

yet past, the company find it necessary to run 1 

several supplementary’ trains. The increase has 

occurred chiefly in unmanufactured iron and coal, 


[49339.]_Dogs, Are we sure that dogs do dis 
like music? Perhaps the dog imitates, after his 


) | been known to love it. Horses, oats, rats, seals 
and there is nof a bit of arer stuffing about | and other animals among music 


aro num 

ber Toes ” all I lovers. ey the dog’s ear and brain, leas re — 

770 should he be in need of further help.— | fined tha o not convey to him anything like 
ALTER, 


From next May there will bea “i htning train” 49251, —Microscope.—To Mr. Lancasrer.— B he 
between Paris and Vienna, the . occupying nm calle way for you to put a fine adjustment | Music, he fancies on ett howling fellow — 
27 hours, and the journey from Paris to Constanti- Í to eae will be to make the levera forked | dogs, and howls too.—KERUx. 

0 


nople will be reduced from 111 to 78 hours, one, to fit in the lower part of body, and have two [49339.]—Dogs.—I wish to remark that aly 


ee 
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dogs do not dislike music, as I have a dog which is 
rather pleased than otherwise. Mac“ mentions 
the case of a friend's dog which howls only at a 

rticular tune. In contradistinction to this, my 


ittle dog is very much pleased when I play a certain 
wet ‘‘ The Dutchman’s Leetle Dog.“ — 


[49431.] — High-pressure Heating Appa- 
ratus.— y thanks to ‘‘Essar’’ for having 
noticed my query. There is no mape ipe and no 
safety-valve ; it is an endless coil, about 900ft. 
inch tubing, tested to 5001b. per square inch. What 
I want to know is, would the pores in the iron 
allow any atoms of water to pass through, when 
everything else is hermetically sealed up. I mean 
when the apparatusisworking under high pressure. 
I should have added that there are the usual ex- 
pansion pipes, likewise perfectly tight.—R..W. P. 


Ch ena spire of Greens 
Norton Church, Northampton, was restored some 
little time ago by means of ladders fixed to the 

ire. There was a new weather-vane put on and 

e stonework renewed at the top of spire. The 
work was done by Mr. Richards, Leadenhall- 
street, Lester, B 

[49452.]—Dissolving old Loom -Piekers.— 
If made, as stated, of buffalo hide, and presumably 
untanned, they can be dissolved in a digester, 
which is really a saucepan with a lid that can be 
fastened down, so as to retain the steam and so 
raise the temperature of the water.— C. M. S. 


[49461.]—Silvering Mirror.—I should not be 
8 if „Mechanician,“ on turning to the 
index of the last volume, were to find that even so 
recently, something had been said about silvering 
mirrors. His reason for requesting not to be 
referred to back numbers is naif; but, surely, if he 
wants the information, he will see that he should 
si to procure the numbers containing it. 


149465.]J— Turning Balls.—The various methods 
of turning balls or true spheres in the lathe have 
been given many times within my recollection. Let 
querist look to pp. 244, 264, Vol. XXXII. or to p. 
13, Vol. XXXV., the latter especially for wooden 
balls.—S. M. 


[49472.]—Resistance of Galvanometers.— 
Would not a letter addressed to the company 
55 produce a satisfactory reply 7— Nux. 

R. . 

14948. Model Boiler.—If “Moto” should 
obtain no better reply, * he will take m 
ad vice kindly, and look up some of the back 
numbers. ere are not many busy people who 
can afford to waste time in giving instructions for 


making model boilers so constructed that they | bo 


shall have a draught. How does the one on 
8 last Vol. suit him? I am afraid it has not 
draught enough; but he will, by referring to 
indices, find quite a variety, and can take his choice. 
—Nown. Dor. 

{49480.]—Dynamo Machine. — The results 
5 b oe P.“ are, I should think, very 
air.—C. W. S. 


[49481.]—Noise in Water-Pipes.—Caused by 
the sudden stoppage of the water, which acts like a 
hammer, and imparts a blow to the pipe. The 
tap is, probably, too large for the pipe.—T. P. 

[49491.]—Stout.—About six to seven.—C. K. 


[49522.]— Collotype Printing.— In reference 
to ‘* Amateur Photographer's appeal, I regret to 
say that I have not sufficient practical experience 

the above to be able to give him full and re- 
liable instructions for working the process. Briefly, 
however, it is as follows: A solution containin 
about 10 per cent. of gelatine, and 6 per cent. o 
bichromate of potash, is spread on a stout glass 

late orsheet of zinc, which is then carefully 

evelled, until the solution sets, and then reared u 
to dry. The solution should be kept and the above 
operations performed inthedark-room. The plate 
is then iad pee under a negative, as in the usual 
manner of photo-printing, well washed to remove 
the surplus bichromate of potash, and allowed to 
become dry again. It is then ready for printing, 
babar petite im n * EA 
graphic printing, the surface of the plate being 
moistened ith ratet to prevent the ink adhering, 
5 parts where the light has acted.— 


WwW SON, JUN. 

„ Water.—In reply to A.; 
Liverpool.“ I beg to remind him that this pump 
is for raising water 80ft. above the surface of the 
water in the well, the pump being fixed 30 yds. 
or more distant. A., L.” must remember that it 
is impossible that the water .can be forced b 
atmoepheric pressure S0ft., or into the barrel A B, 
without some assistance—that assistance being the 
plunger, bucket-leather, or its equivalent. Of 
course, anyone can see that A., L.“ has forgotten 
or overlooked the fact that it is the plunger 1, 2, 
3, which balances the column of water in the pipe 
between, say, D and A, which will be, say (taki 
the extreme atmospheric lift into consideration of 


g | by the word bein 


30ft.) 50ft., but in reality 65ft., because the suction 
pipe in this pump should not be more than löft. 

he will take notice, and again read my descrip- 
tion, beginning thirty lines down left-hand 
column, which I will again repeat for his benefit, I 
think he will be clearly of opinion that the plunger 
1, 2, 3, is the most important part of this invention. 
“Now let the handle be lifted; this will relieve 
the water on the under side of the plunger B from 
pressure, when the weighted plunger F G, by reason 
of its being weighted to counterbalance the column 
of water within the pipe A BC D E, will descend, 
and 80 press the water before it.“ I hope A., 
Liverpool,“ will be able to understand this pump 
from the first description, as I took trouble to 
write it at length, and in as simple language as 
possible.—P. J. Davies. 

49578.J— Eggs and Chickens.—I am sorry I 
put the word blastoderm in place of germinal. I 
wanted to know whether the germinal vesicle was 
ever found in the middle of the yelk. I refer to 
the vesicular germination. I have always read and 
found it altogether out of the centre, and was sur- 
prised, when I read Dr. Lancaster’s letter, that 
anyone should have found it in the centre. I should 
be much obli to Dr. L. if he will tell me his 
authority.—W. J. LANCASTER. 


[49588.]—Electro-Ohemical Telegraph.—In 
reply to the Rev. C. Colby, I should have 
said ‘‘saturated solution of prussiate.“ I 
believe I used to damp the paper when required 
for use with diluted sulphuric acid; water ma 
perhaps answer equally well—try it.—R. HANNEN. 

149615.] — Glastonbury Thorn.—At Piper's 
Inn, at one time a noted posting- house, on the 
Bath and Taunton road, and about five miles from 
Glastonbury, there is a so-called holy thorn” 
growing but though I have seen the tree many 
times, I have never seen any thorns on it; and 
have had some branches brought me this (Saturday) 
morning, but no thorns. Some twenty or more 
pear ago, on Christmas Eve, I gathered some 

ranches from this same tree: some of the blossom 
was quite open, but much was not (but similar to 
the piece I now send to the E. M.“ Office); the 
ground at the time was nearly covered with snow. 
me five years later I saw two other trees bloom- 
ing, but the weather then was mild. IfI have not 
joined the aor lec before next winter, and the tree 
looms, I will try and get some for the Editor's 
inspection.— HOPEFUL. 

Mhe twigs sent have certainly buds on them. 
The name of the Glastonbury thorn is Crategus 
oxycantha præcox, and the last word sufficiently 
describes its early-blooming nature.—Ep.] 


49615.I— Glastonbury Thorn.—I can corro- 
rate the answers already given to this query, as 
when a boy I remember my father having a slip 
from a gardener at Glastonbury, and it used to 
blossom at old Christmas Eve and last for a day or 
STEART. 


80, the colour of blossom being white.— 


[49616 and 49617.|—Colour and Flavour for 
Jams.—I find J. T. T.“ says he does not 
adulterate his jams with mashed turnips, nor would 


he do so if he could, nor does he think it can be 
done at all. I quite agree with him when he says 
the flavour of turnips is too strong to be disguised. 
But if he does not know, I can inform him that 
vegetable-marrow is far superior to turnips. They 
are used very largely in the adulteration of jams, 
the pulp k so much 5 155 smoother than 
turnips. Now, as regards the the eosine, magenta 
feminine, and orangeine, confectioners have used 
them for years, and I have not heard of any com- 
aint; mineral water manufacturers use them 
ely. The aniline that is manufactured on the 
Continent and sent over to England for sale is very 
injurious to health; but that manufactured in 
London is harmless.—J. PouLson. 


[49624.]—Lot’s Wife.—To Mr. Gro. Lancas- 


P | TER.—I stated in a former letter that by insertin 


the word as before the words ‘‘a pillar of salt’ 
that all difficulty in understanding this passage 
would be gone. The only question is, are we jus- 
tified in inserting it? I gave several 8 from 
the authorised version to show that the translators 
put in the word where it was evidently required to 
make sense. I send a few more passages to prove 
this. Psalm xxxix. 5, Thou hast made my days as 
an hand breadth ; Psalm lviii. 8, As a let them 

away like the untimely birth of a woman; 
Psalm Eli. 3, As a bowing wall, as a tottering 
fence ; Psalm lxviii. 17, The Lord is among them 
as in Sinai; Psalm IXxili. 22, I was as beast before 
Thee; Psalm lxxxix. 37, And as a faithful witness ; 
Psalm xc. 5, They are as a sleep in the morning. 
In my former letter I quote 1 Sam. xxv. 37, 38, 
‘“ Nabal’s heart died within him, and he became as 
a stone. And it came to pass about ten days after, 
that the Lord smote Nabal, that he died.“ 
appears quite evident that if the 38th verse and 
the word as had been left out that people would 
have believed that Nabal was turned into a stone; 
but the word as is not in the orignal, as is sh 
in italics. Mr. Lancaster directs 


my attention to the word aben, a stone, and states 


dissolved in spirits, or methylated fini 


with water-colours on 
further information, 
POULSON. 


the followin 
minals, C, Z, E, L; from them wires run as shown: 
B bell, T transmitter, I induction coil, R receiver, 
J push piece, A brass arm switch, with a hook H 
to hang the telephone to when not in use; 8 
secondary wire of induction coil, P primary wire 


It | p 


Peer the letter / is joined to it, and may be redun- 
ant. 
after the verb to be, as in this case, that it changes 
the meaning of the verb into became. This is evi- 
dent from thi 
man became a ag oul Mee 
to nephesh, though 
the verb. It is true the / is not invariably inserted; 
but is sometimes to be understood. I 
inserted in Gen. xix. 26, and consequently may be 
read And she was as, or like, a pillar of 
Mr. Lancaster very properly says, The general 
rule is only to supply the connective 79 Where 
bellere the particles h e 
ieve the particle is here i or that pur- 
pose. It is true that without th late 
ment makes sense, so does 1 Sam. xxv. 37, without 
the word as ; but a miracle would, in each 
have to be understood. Miracles are only 
where natural means fail. The moral lesson to be 
derived from Lot’s wife seems to be the same, 
whether we view it asa miracle, or as the result of 
natural causes.—A. C. 


[49558 —Glass-Painting.—You can make the 
co 


The rule is, that when the letter ? follows 


and from Gen. ii. 7, And 
the / is there prefixed 
ere is a word between it and 


is not so 


salt.“ 


to make up 
e word as the state- 


used 


aniline colours 
or turpen- 

e colours are transparent. The 
lass is varnished afterwards, but it must not be 
own the fire. You will not be able to do anything 
lass. Should you require 
vertise your address.—J. 


ours adhere to the glass by usin 


149672.]— Telephone Oonnections, &c.—The 


simplest way is to have a three-way switch, and a 
spring- 
telephones are in clips, 
when telephones are lifted out, then battery 
to pimay through the transmitters, and secon 
an 


clip to hold 5 80 long as the 
en bells are on line; but 


receivers are on line.— W. J. LANCASTER. 


149672. — Telephone Connections. — Perhaps 
may suit No Name.“ Four ter- 


of do. e arm is made of brass working on a 
centre N. At the end of the arm at the back 


portion a piece of sheet ebonite is cemented, as 


shown in b on this a piece of sheet platinum, 
3, is also cemented ; the object of the ebonite is to 
insulate the platinum from the metal of the arm. 
On this sheet-platinum rest two flat springs, 1 


and 2. When the arm is in the position shown, it 
the primary wire with the transmitter and 


the arm is coming into the present position, 1 and 2 
slides on the surface of 3. When the arm is on 
the front stop V, the line terminal is put through 
bell to earth, and the battery contact 1 and 2 is 
taken off. I should not advise earth- plates for so 
short a distance ; but if you are determined to have 
them, an old saucepan with a wire firmly soldered 
to it will do for the summer-house ; it may be filled 
with damp earth and buried. For the house the gas 
or water-pipes will do.— VINCENT. 


after each sto : A 
tirely remove it, although there are compositions 
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advertised as being capable of doing so. Some 
compositions will hold it in suspension, which only 
thickens the water and increases the liability to 
overheating while there is a full glass and plenty of 
water in boiler. My experience goes to show that 
the best treatment with well water is a little soda 
daily, constant blowing out, and a man to clean out 
as often as convenient, say every one or two months. 
The sediment seen in reservoir and in pumps is 
due to the carbonic acid gas being allowed to 
escape ; its colour would no doubt be white or grey 
when precipitated by elevation of temperature. 
Chalybeate waters generally give a scale of a 
reddish tinge, and always red on the under side: 
bat I scarcely think this is what you are usiag, as 
it generally leaves the plates freely, as it often 
causes corrosion; under which circumstance it is 
The sediment seen in 


course, 
is 5 for feed inlet; but to deliver 
feed water into boiler at front end would be to 
place the sediment at the very place where it is 
most likely to cause trouble; hence it is advisable 
to carry it onward, as the solid matter is ooo 
precipitated immediately on entering the boiler, as 
may be seen by the internal pipe being furred up, 
to remove which the inte pipe should have a 
blank flange on the end to facilitate cleaning. 
Another reason is, the feed passing into boiler has 
@ tendency to rise from inlet temperature (of 82° in 

our case) to boiler temperature (of, say, 451b.) of 

° in passing along the internal pipe. This is 

important, as a volume of water at 80° passi 
directly on hot plates, such as furnace-tubes, woul 
be likely to give trouble in fracture or leakage; 
hence it is advisable to carry it well beyond firing 
parts of tubes, and then to distribute it through a 
number of small holes, so that the boiler does not 
even feel the distressing action of a cold or warm 
feed. The reasons why it is above level of fur- 
maces are also many: first, there is always a great 
amount of dead water on boiler-bottom, and to 
deliver feed on bottom would only tend to increase 
it, which would in due course add to wear and tear ; 
a second reason is, should the feed back-pressure 
valve get out of order from any cause, such as a 
bit of moss or sediment sticking to seating, and 
water backs out of boiler, you are sure of your 
furnace-crowns being covered, and safe against 
overheating. I could give lots of reasons why 
feed is best as I now describe it; but I think above 
will suffice J. O. E.“ for the present. But I will 
correspond with him if he will advertise his 
address, as I am afraid of trespassing too much on 
„ours on a topic which may only interest a few, 
but should interest all using steam-power; but 
shall always fecl pleased to give my mite of infor- 
mationin its eolumns.—BosweELL. 


(49678.]—The Link Motion.—In reply to A. J. 
Smith’s questions, I was aware that the terms 
& coincidence” and length of contact,” as used 
in my letters 20638 and 20877, were not strictly 
correct ; but physical coincidence ” and ‘‘ physical 
length of contact would have been alee objec- 
tionable. Closeness of approach might have been 
better; but even this would require e 
Perhaps my meaning may best be given by an ex- 
ample. For this purpose, I have selected a curve 
from the equation d? = 7 + gr, in which r = 
11:11; and, therefore, d = 14:53. I have chosen 
this because it is also one of the curves of 
the equation d? = / (l + r). The adjoined figure 
has been drawn with these valuesof d and r, / being 
equal to 10 as before. Let ACB be a tangent 
touching the curve at C; this tangent can be shown 
to meet the curve in two other points A and B, and 
the angle it will make with CO’, or ® = 46° 35’ 30. 
Next let a line DCE be drawn through C, 
making the angle DCO’ = 46’ 30’ 29". The line 
DC will thus make an angle of ö with AC. But 
the part of the curve between A and C will be 
wholly between these lines, and it will be nearer to 


the tangent CA than to the line CD. In the figure, 
CA = 48 = CB, but if a figure were drawn on a 
larger scale in which “were taken as 25in., then 


C A would be Ift. in length, and the perpendicular 
distance of the point A from the line C D would be 
only -0l8in. In practice it would be difficult to 
draw two such lines so near together, and yet the 
curve between A and B is nearer to the tangent 
than this for a length = 2ft. With reference to the 
last question, whether it is possible to give a definite 
reply to his original query—viz., given d andr, what 
value of / most nearly fulfils the requirements of the 
parallel motion? In the chart at page 383 two curves, 
AE and AG have been plotted, which are the 
graphical representations of the two relations 


d = f+ * 
d = P + 86r? 


they are both hyperbolas, and are boundary lines 
of a space EAG, within which, every point is 
represented by two co-ordinates, d and r, the 
numerical values of which taken in a scale in 
which “ œ 10, will be sufficient for describing a 
curve resembling the figure described above. Now, 
the co-ordinates of points near the line A E of the 
chart at page 383, give curves for which the test 
angle, the angle ACD, is smaller, the nearer the 
poinths taken to AE; but there is this disad vantage: 
that the length C A diminishes when the point is 
taken nearer to AE. Again, if points are taken near to 
the line "AG of the chart, the le AC D for 
curves corresponding to the co-ordinates of such 
points, will be somewhat greater than the angle 
which has been computed for the figure above— 
that is, greater than 5 ; but the length of AC will 
be greater the nearer the point is taken to the line 
AG of the chart. I have computed the angle 
T C D for several points on the line AG, and for 
that 
test angle ACD = 10’ 31", or about the sixth of a 
degree for a length, AC = 6-696, or, for a length, 
AB = 13:392. e equation to the locus is 
very comprehensive: it includes circles and 
lemniscates, such as have been described at pages 
383 and 434 last vol., and innumerable com- 
binations of these, each depending upon the 
choice that is made of /, r, and d. f: Mr. Smith 
will the equation at the end of his queries once 
more he will find that the correct value of / is 
4 [y td* +r! — r], but this would have to be 
taken within limita. and the useful values are all 
included in more general equations, better suited 
for computation. us, all the curves for points in 
the zone GAE of the chart are included in 
the equation, d* = ＋ mn, where m is a 
coefficient not greater than l, nor less than 86. In 
the example of the curve described above, I have 


assumed m = °9.°. l = y d* 97, from which / 
may be found from d and r, and limits are not 
required.—MILVERTON. 


(49693.]—Dynamo.—To MR. LANCASTER.—The 

allace-Farmer Machine is one I am not sufficient! 
acquainted with to answer your question wit 
authority. It seems to me from a glance at the 
measurements that you will have too much resist- 
ance on armatures.—W. J. LANCASTER. 


{49704.].—Problem.—Your question is un- 
answerable as it stands; because you have not 


given all the conditions nece : answering 
it, I must put the conditions myself. 1, the friction 
in A, B, C, will be 2, if the axes are s er in 


the same proportion as the wheels, and the boxes 
made wider to allow for the greater impost of the 
thinner axis. 2. If the diameter of the axis is 
equal for all wheels, the friction will be in A, 2; in 
B, 3; in C, 4.—J. H. Scoucut. 


[49705.]—Inerustation in Kitchen Boiler. 
ERRATUM.—2s. per box should read 218. per box.— 
J. POULSON. 


(49705.] Incrustat ion of Boiler.—The easiest, 
and as far as I know the only, way (except filtering) 
to prevent the lime from incrusting the boiler is to 

ut into it an oyster-shell or two (quite clean). 
This has been done repeatedly with good effect to 
my knowledge, and is no old maid’s whi 
people think.—E. M. P., Bristol. 


{49706.]—Pianoforte Repairing.—Put that 
slip of wood on again, and lay the case on its face. 

ith a rabbet plane face the bars which are on the 
back of the soundboard, and screw spring- bars 
on to spring the soundboard up again. For these 
bars take very dry spruce, about lin. square, and 
round them on that side which meets the back of 
the bars on the soundboard about jin., then screw 
them on with two screws. Take care the roundest 
part just meets the bridge. Glue the felt on the 
top side of the hammer first, let it get dry, then 
pull it over with all your strength, aud put a clamp 
on. you have no clamps, let someone put a 
string round while you hold it. You can doa few 
at a time only. You ought to have two knives, the 
plates ought to be flush on one side and bevelled off 
on the other; cut from the back, so that you can 
lay the knife flush on the wood. Rub dry blucklead 
on the levers.—J. H. Scuvcur. 


49706. —Planoforte Repairing.—The sink- 
ing of the soundboard has most likely been caused 
bY a pore ee the wrest-plank or bent-side (pos- 
sibly both). This might proceed from a compression 


as many 


point at which r = 13, and d = 15:652, the | hamm 


of the wedge, or from so slight a dragging of the 
joints as not to be perceptible even upon a close 
examination. So slight a motion, for example, as 
nein. at the top and bottom of the soundboard 
would be sufficient to bow it nearly an inch towards 
the bracings. Under these circumstances, its spring 
agaiust the downward pressure of the strings woul 
be destroyed, so that to increase this pressure—such 
as would be the effect of reducing the slip of wood 
round the bent-side—would be about the worst 
thing possible. It isa question whether this can 
now be remedied without removing the sound- 
board; but Zero“ might try the effect of a few 
strings at the back, placed so that their pressure 
behind the bridge might help to force it back to its 
original position. Failing this, the only remedy 

ill be to take out the soundboard and renew the 
treble bars. I am afraid, however, that this is 
more than he will be able to e; though, 
should he decide to undertake it, I shall be glad to 
show him how to goto work. In ? 
the felt only should be glued, and not the hammer 
head. Each end of the felt should be slightly 
thinned, and the part next the nick of the hammer 
should be glued on first. The glue should be very 
thick, and none used at the part where the hammer 
strikes the string. In trimming, the cut should 
commenee at the right hand, so that when the 
action is turned on end, the bass side will begin at 
the bottom, and the treble side at the top of the 
hammer. Convenience is, however, the best guide. 
The undercovering of the hammers is the only guide 
for the knife, unless they are taken off their 
centres, when they may be more neatly trimmed in 
a block, such as might be made by fitting a treble 
er between the chops of a hand-screw, 
though it would be hardly worth while to go to 
this trouble for one set of hammers. The best 
blacklead for the hoppers is the one that will give 
the brightest shine, whether on a fire-grate or 
elsewhere. It should be put on wet with a small 
pad, and polished with a flat piece of wood covered 
with washleather. It would do no harm to rub a 
little dry blacklead on the levers, and indeed it is 
often done in damp situations, though it is apt 
to make a sad mess of the keys.—W. H. Davres. 


[49710.|—Water Pressure.—The reservoir at 
Gorleston, near Great Yarmouth, is, I believe, 
about 70ft. above sea-level.—GRaPHo. 


[49710.]|—Water Pressure.—Perhaps the fol- 
lowing will assist Irish Subscriber: Dewsb 
ressure per sq. in., 237Ib.; Thornhill, 200; Hud- 

ersfield, 130; Fylde Waterworks (St. Anne’s), 
40. Iam not able to state the exact pressure in 
the following towns, but I know it ia over 30, and 
in some over 100lb.: Bradford (Yorks.), Leeds, 
Batley, Halifax, Manchester, Sheffield, Douglas 
(Isle of Man), Rochdale, and Barnsley. I may 
add that reducing valves are sometimes used in 
cases of very high pressure.— W. L. 


(49711.]—Electrical Contacts.— Os men- 
tions on p. 35 that he cannot get platinum contacts 
to remain bright. I think that his platinum must 
have alloyed with the solder used, and that he will 
find it cured if he proceeds thus: Melt a very mall 
piece of solder on the spring, so as to give a thin, 
even layer. Rub one side of the bit of platinum with 
soldering fluid, dry it over a lamp, and then warm 
the soldered part of the spring until the solder melts, 
and drop the platinum into its place. Then cool 
immediately in water.—Era. e 


[49711.—Platinum Contacts.—The reason for 
the make-and-break contact being tipped with 
platinum is, that when contact is broken, sparks 
often occur and oxidise (or tend to oxidise) or burn 
the contacts, and the oxides of metals are much 
inferior conductors to the metals themselves, so 
that the least oxidisable metal is clearly the one to 
be preferred for such parts. As platinum is about 
the best metal (compatible with cost) for this pur- 
pose, it is larely u on the best instruments, and 
nere very small currents are used.—E. M. P., 

ristol. 


(49714.] — Assaying. — You cannot do better 
than work up ‘‘ Blowpipe Analysis. Quantitative 
work by this method would be sufficiently accurate 
for your purpose, whilst in qualitative determination 
you can distinguish the important elements and 
characterise all the minerals of commercial values 
with certainty. I should recommend your first 
using Collins’s ‘‘ Elementary Mineralogy,” and 
work up the minerals therein, and when you have 
thoroughly mastered the manipulation of the blow- 
pipe and flame, proceed to quantitative analysis— 
using Plattner on the Blowpipe as an instructor. 
The advantages of this method of analysis to tra- 
vellers are economy and small bulk of apparatus. 
You can get all you require forqualitative analysis 
for £2, whilst another £2 would supply your quan- 
titative apparatus, with the exception of the balance. 
From appearances, your present knowledge of 
chemistry and geology will be of no assistance to 
you. To get yourself efficient in blowpipe analysis 
you will have to work at it daily for some mouths ; 

ut it is well worth the study.—M. M. S. 


(49716.]—To Nr. Lancaster. — Nead answer to 


low-pressure jets, and get my hydrogen from the 
„main.“ I begin with lewt. on the bag, and in- 
crease towards close. The usual diameter of my 
disc is 19ft., and the definition is perfect. Explosion 
is caused by mixture of the gases roduced by the 
return current which is set up by the removal of & 


9 


weight while the taps are on.— K DORADO. 


[49755.] — Lubricating Oils. — The essential 
qualities of such an oil are that it should flow frecly, 
while not ming at a high temperature, Or clog- 


49298, this week, and if you want any more infor- (49738.]—Art Study.—The querist could not 
mation I shall be pleased to give it to you. W. do better than join & class at an art school, where 
LANCASTER. he would have 5 of hi ying are 
ae 7 ters, from the draped an nude life mode Is; 
40718. Toes Pointing Inward.— You must MARES à l ae ha 
A Ae E the cause, whether from bending of coud tte ips, Bo Of anatomy, heal bet 
thigh or shin bones, or from talipes or other or scholarships, e. OF cure! e leading scho? 
gh ty, Hi merely from pending outwards of of London offer, most advantages; there att 
din baus (bow-legs) a light splint from inside of day and evening classes 5 fees for the latter very 
A 14 a ge Fell padded at those parts moderate, indeed. Tickets for Academy lectures 
ankle to mside © ’ ae "a can be obtained by wnting (I think) to the secre- 


with broad straps to go around limb, will, in a ‘ Sig) “1 

couple of er show signs of doing good. Avoid tary; and admission to the schools on the follow at a slow one ; and I think these qualities w, 

p ; ing conditions :— The candidate must send in a pe found in a mineral oil, of which I give partic- 
ulars: Specific gravity, -005, flash point 350°, fire 


iron if possible, for the child canno. play freely figure drawn and haded from the cast: if a roved 
with it; and children sine pat pa y> 1 8 do re of, he is entered as probationer for three i : 
expensive are aa ei etl y a j i during that time he must execute an outline draw- 
If you will let me Avis ie eerie ee oe ing from the antique, inserting the skeleton and 
I may be able to advise you H Jon require 1t:— | muscles (illustrating the action of the figure), and 
PRACTITIONER. shade another; should these be satisfactory, he is 

49719.) To Mr. Lancaster. — I would not re- admitted as student. Let me hope he has some 
commend Dale's cells to take the place of hichro- | means to render him independent of the jealousies 
mate. Let me know exactly what you want to use | and snubbings he is sure to meet with; and if he 
the current for: then I will at once tell you whether really has any original talent, let him not look to 


test 400°, cold test 30°, carbon 85:10, hydrogen 14°90. 
These oils are fast superseding animat OF vegetable. 
—NEMO. 

(49758.]—Barrel Organ.—Ii J. C.“ will pro- 
cure No. 499, he will find on P. 125 a capita 
description of the method of setting out barrels for 
organs; but he must endeavour to learn jue the 
rudiments of music in order to pony understand 
the work. As to blowing or rawing air through 
the reeds, by all means draw it through, as you 
have the Munroe reeds then in just the positi 


to exchange or not. W. J. LANCASTER- schools or masters for its recognition ; but rather 
49727. J-Gaugin g Water. The formule ne te in Ma eee pari he can work for the ap- 
used in calculating the flow of water through proval of the public.” ECKL, 
orifices depend altogether upon the shape of the (49740.] Barometer Tube.—The only way is 
orifice or notch through w ch the water flows. | to take the tube out of the case. You may run the 
The simplest and most correct formula that I am | column to the top several times; then if there is a 
aware of 18 one brought. out by Prof. James bubble of air it would go to the top of tube; then, 
Thomson, of Glasgow University. The notch | of course, you have to get the bubble out again. 
through which the water flows as shaped like | Better take the tube out and then remove the 
the letter V, with the pase angles 15°, and the angle | bubble, if present.— W. J. LANCASTER. 
at the vertex 90°. The formula is as follows :— j 
potii tara and S.W.R. Engines.— Name of 

29 is Falcon; she is a passenger tender-engine, 
having 6ft. Gin. four-coupled drivers, and 17 x 22 
outside cylinders: 68. Apollo; 83, Syren; 86, 
Shark: 104, Psyche ; 173, Nymph, and 175, Hebe, 
are same class, with slight external differences. 
No. 44 has no name: she is a four- coupled, outside 
cylinder, passenger tank-engine, having 5:6 wheels 
and 151 * 20 cylinders. 46 is one of Mr. Adam’s 
bogie tank-engines ; the first he designed for the 
L. and S. W. R.;: the wheels (four-coupled) are 5.7 
diameter, the bogie wheels are 27 in diameter, 
cylinders, outside, 18 x 24. No. 130, 132, and 133 
are same class. 153 is Victoria; she is the only 
single- wheel engine on the L. and S. W. R.: wheels 
are 6°6 in diameter: she is stationed at Southamp- 
ton. 154, Nile: 155, Cressy; and 156, Hogue, 
are old four-coupled tank-engines ; the wheels are 
Let h = height in inches. measured from the vertex about jit. in diameter. Firefly is No. 76, same 
of the notch to the still jevel surface of the water. class as 44.—CLYDE. 
Q = quantity of water which flows through the (49745.]— Fusible Non-Conductor.—Try a 
notch in cubic feet per minute. Then Q = 30577 e mixture ne Tonn and spermaceti. It not 
Suppose the depth from vertex of notch to still > Tr . possibly a little pow dered 
level surface of water to be 18in., then Q = rench chalk OF lycopodium would assist the 

powdering process. —THOS. FLETCHER, 


305 82 5 — log. 305 log. 18. P 3 

8 1 1 T Ms 5 8 k ; ra 49745. —Fusible Non-Conductor.—Naptha- 

2 25 ere „ e of 8 nns is tout A hy or. low tompon : but is 

flow through the notch per min. Another form cf biet Mg een 1 8 

notch is the rectangular, the formula for which is 8 

Q = 3˙33 L -n © H) H. Where Q = ¢ uantity [49747.]— Development of the Egg.— The red 
i G. S.” refers is doubtless due to 


of water flowing through the notch in cù ic feet | circle to which r i 
second, H = height from crest of notch to still | the stagnation of blood in the peripheral parts of 
„a = number of end contractions, the vascular area. This begins to be formed on 


tch. Any other for- | the third day of incubation from the middle layer 
of the ria membrane, and soon consists of a 

network of ca illary vessels, sup lied by two 
arteries coming from the embryo (vitelline arteries). 
From this the blood is collected into a venous sinus 
or channel at the circumference of and bounding 
the area, two other veins conveying it pack to the 
embryo. The area vasculosa thus in its early stage 
is circular, aud has a well-defined margin, but 
soon the vessels extend all over the germinal mem- 
prane. If the vitality of the embryo be impaired 
from any cause, the circulation would be weakened, 
and it is easy to understand that the blood would 
stagnate, and somewhat accumulate in the venous 
mul that I have seen are more complicated and | part of the system, that part most remote from the 
uire more data: as, for instance the velocity of centre. The stagnation would thus give rise to the 


the water approaching the sill. The two which | appearance of a red circle, while the other vessels, 
d to a certain extent, would be paler. 


ion 
they were intended to be; and further it is really 
the simpler plan. A whole 5 octaves might easi 4 
be rigged up in one of their tubeboards and worke 
by barrel, but as you have 35 reeds, probably cai À 
are out of the tubes. That will not matter mu 
for your purpose, for you can screw them down 
on a piece of zin. WO half an inch apart, an 
then put a reflection board over them—that is a 
board which just covers them and no more—thus 
being narrower nean treble end. It is in fact just 
what the tube board would be if the side divisions 
were knocked away- The slots for the reed tongues 
to vibrate through may be Jin. wide, and about the 
same length as the slot in the reed block. A mm 


screwed, deep enough to allow play for the pallets, 
which will be pushe down by plungers standing up 
above the board sufficiently high to be acted upon 
by the pins in the barrel. The heads of the 
plungers will have rounded buttons, 8° if 
necessary the barrel pins may act directly on them. 
The bellows simply has valves reversed, 80 as 
exhaust wind, and may pe blown by the feet, but 
the barrel must, I think, be turned by hand.— 
ORGANON. 

Ee Irritation.—li * F. C. S.“ will 
use carbolate of soda, or, as it is commonly called, 
shenate of soda, instead of carbonate, he will find 
it a certain and instant cure. Phenate of soda is 
largely uses for burns, scalds, chilblains, wounds, 

sF, C. S.“ has any difficulty in obtaining 
this, he will get it from J. Woolley, Sons and Co., 
69, Market-street, Manchester.— THOS. FLETCHER. 

[49768.] Couplings for Railway Cars.— 
There is, or Was, in use on the Manx Railway, & 
coupling that might be described as self-acting; 


149770.]— T. Tron Wheel - Rims, How to 
Bend and Weld Them Up.—In the sketch, 
Fig. 1, , is a section of a disc f. stened on the axle 


water surface, 


L = width or preadth of no El G: 1 


7 i Wy . 2 
SIDE VIEW 


I have given simply require the depth of the water | being deprive 

9 — over the notch. In gauging, the waste HENRY F. LANCASTER, M.D. 
d ast have a thin bevelled edge.—M. <- M. | {49748.]—Bel and Indicator.—Put another cell 
[49728.]— Griscom Motor. You cannot suc- | 12 circuit and see that they are ai 8 clean, say once 
ully convert the Griscom into a dynamo. It is | every two months. The cells work well if attended 


a capital little motor, put is useless as a dynamo.— to, and the time they take is very little. A corrodec 
WV. J. LANCASTER. connection may cause endless trouble. — W. J. LAN- 


L49729. Gas and Air in the Gas-Engine.— CASTER. 
One cubic foot of explosive mixture, 13 parts air (49749.] Limelight. Use 5 cubic feet of H, 
and l part coal-gas, compresse in a suitable | to 4 cubic feet of O, and have weights in same pro- 
Iinder, to 50lb. per square inch, would, upon portion, You cannot give pressure in jet: it will 
ition, have a temperature of 1,5375 Centigrade, | all depend upon aperture of nozzle. There is no 
And a pressure about 270lb. per square inch, and | danger in using gas-bottles, so long as one gas only 
would expand six volumes. The same mixture | is in each bottle. —W. J. LANCASTER. 
would do compressed to either 30 or 701b., put the] 49749.] — Limelight. — Are you quite sure 
greater the compressi&™ before ignition, the | you know what you mean? The pressure in the 
r the expansion.— ROL. jet is according to the weight on the bag. With 
— [49731.|—Old Bibles.—‘‘ A Youn Astronomer” | the ordinary OH jets high-pressure is required: 
saye the Douay Version of the Old Testament was but by enlarging the orifice, low-pressure (561b.), 
eiga in 1509 or 1510. This must be an error, as with oxygen taps full on, might be adopted with 
Fancy the Protestant version was printed long advantage. You must be guided by the evenness 


Def ore the Douay version: perhaps he means 16097 and purity of your disc and the colour of the flame. 
- ze A reddish tint shows an excess of hydrogen. I use 


A, and Whose equal to the 
internal diame a loose disc 
of the same diameter: and y a section of a plate 
whose thickness is a little greater than that of the 
stalk of the T-iron, and r isa roller which presses 
against the head of T whilst pending (the T-iron 
is shown in situ at t). Now it is evident when A 
revolves on its axis the wheel-rim will be formed ; 
then by driving pack the cotter C, the disc z wil 

slide outwards and the rim may be detached. To 
weld up the rim, place a chain with a screw 
coupling across the diameter at %, Fig. 2, place in 
fire and when iron at junction comes to a welding 
heat, tighten up yout screw, then remove to your 
cast-iron block (which must be specially shaped 


for the pu ose), and manipulate with light 
hammers.— x- BLACKSMITH, Gorton Brook. 


[49774.J— Queensland. — Correspondent will 
find the book well suited for his purpose to be 
„The Australian Handbook,” published by Gor- 
don and Gotch, St. Bride-street, Ludgate-circus, 
London.—W. J. Haggis. 
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3 Agents Commission. The 
judges have several times decided that the person 
who was the means of introducing business is entitled 
to the commission. If the querist cares to write, I 
can give him several decisions of the courts in this 
matter.—R. Hax N, Auctioneer, Fordingbridge. 


[49779.] — Isochronism.— To ‘ ALFOJOE.’' — 
Though addressed to the above, I may perhaps also 
be allowed to reply. By the term ‘* isochronism ” 
is meant unequal arcs of vibration performed in 
equal times; and as applied to watch balance- 

rings, means that if the full extent of balance 
vibration when in a horizontal position (as when a 
watch is lying down) has, for example, an arc of 
540°, or 11 turn, and when hanging up has only 
480° = 1 turn, then both these arcs must be per- 
formed in the same time; thus, if a watch, lying 
down, goes to mean time for 24 hours with a certain 
extent of balance vibration, it will go to mean time 
also if the vibration be greater or less in extent. 
The long arcs are those attained when the balance 
vibrates on the end of staff pivots; the short arcs, 
those when the balance vibrates on the sides of the 

ivots, as when the watch is hanging up or is in 

e pocket, or when the motive power is less, and 
causes the vibration to be of lessextent. Whena 
watch is tested for a certain time with 12, 6, 9, and 
3 up alternately, it is said to be tried in positions 
these are the short ares; but if the watch should 
vary in time in some of these positions, the pendu- 
lum-spring may be isochronous—thus, if after trial 
with T up the watch is found to have gained 10 
seconds a day, and with the 6 up lost 10 seconds a 
day, and lying down gone to mean time, the 
spring is isochronous ; for + 10 added to — 10 = 
O = lying: what is wrong is the Positions 1? and 
6, the same may be said of the 9 and 3. Second 
query.—A Breguet spring could be applied to an 
ordinary watch if the balance-cock be high enough 
for the over coil, aud proper freedom for curb-pins 
if a regulator be applied ; and the watch might go 
better, though I have known many go very badly 
with such springs, when the mechanism is not 
correct ; then the PE spring is not a bit more 
use than any other. we wish to have very fine 
time-keeping watches, we must also have every 
action of the train and escapement, side-shakes, eud 
shakes,’ freedoms, &c., in perfect condition, with 
good oil applied to pivots and certain parts of the 
escapement, and a compor onon balance adjusted 
for heat and cold.—R. E. B. 


5 for 2 in. Refractor. — If 
„S. P.“ has only seen one companion to 11 
Monocerotis, he has not achieved anything wonder- 
ful; but, if he has detected both comites —in other 
words, if he has divided the 7 mag. companion —his 
eye and his instrument must be pretty nearly 
perfect. The other doubles he mentions, with the 
exception of Procyon, are no tests at all. With 
regard to the last-named star, it would be hopeless 
for him to think of detecting any of the acolytes, as 
they are severe tests for much larger apertures. He 
may, however, try the efficiency of his glass on 
€ Boötis, el, e? Lyra, y Leonis, and y Ceti.—A 
YOUNG ASTRONONER. 

[49782.—Bloom on Oil Paintings.—You 
have let your picture catch the damp. Sponge over 
very gently with turpentine, and afterwards size it 
with very weak transparent size, then varnish it 
with mastic varnish ; but you must get the varnish 
that has been made by the hot, and not the cold, 
process, or it will be as bad as if you had not 
touched it; also, you must keep your picture clear 
of tobacco-smoke until after the aaah is dry.—J 
Povutson. 


49782.]—Bloom on Oil Paintings.—Soft var- 
nish is liable to bloom when exposed to damp and 
cold. If ‘‘ Epsilon’s’’ fresh picture be unvarnished 
it is probable that a soft varnish has entered into the 
vehicle used by the artist. I restored an old picture 
which was more or less spotted all over with bloom. 
by washing it well with a sponge, soap and cold 
water, deluging it afterwards with clean cold water. 
When dry ji removed the bloom by rubbing the 
picture cautiously in small circles, with a mixture 
of equal parts of methylated spirits and spirits of 
turpentine, applied by means of a soft rag or cotton 
wool. This acts rapidly, but should be discontinued 
as soon as the rag becomes darkened from removing 
the paint of the icture, which can then be re- 
varnished.—EYE WITNESS. 

[49786.] — Science Teachers and Prizes.— 
I believe your suppoeition is correct. A candidate 
taught by other than an appointed science teacher 
is ouly eligible for a certificate. As to the question 
—" ether this is right or wrong? opinions 
will vary according to circumstances.—W. Herr 
RICHMOND. 


49787.] — Waggon Couplings. — NO. The 
safety of a train should never depend solely upon 
the centre couplings, as there is the risk of a draw- 
bar breaking, and side-chains then become an 
additional guard against the train breaking away. 


149788.] — Relation of Voltaic to Frictional 
Electricity.—Some day, not far off, I will give an 


just as a 


in order to create a vacuum, but also the 
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article to this subject, which I have often thought 
he remark quoted was originated 
by Faraday, and is 9 repeated by lecturers, 
; was once audacious 

5 to remark that it was a complete mistake; 
uestioned by anyone 

else—I suppose because people have not the courage 
to thresh out a statement made by Faraday and 
at 
ey 
can lead to no particularly profitable or interesting 
Faraday was perfectly justified in what he 
said, at a time when the light of his genius was 
first illuminating the darkness; but it is inexcusable 
to go on repeating the mere glimpse of a truth he 
thus perceived, without filling up the outlines since 
made clear. The same quantities truly, only one is 
at a potential of 1-5 volt, and the other at several 
ple are led into 
ut electricity, which is 


of clearing up. 
and, in fact, textboo 


but I have never seen it 


Tyndall; or else because it is easier to re 
figures than to think out their meaning, when 
result. 


millions. As I frequently say, 
nonsense by thinking a 
only a word, while the real agent is—energy: 


electricity is merely the agency for its distribution ; 
und of water can do little work, but 
convert it into gases and explode them, and its force 


is mighty. — Sid. 


[49791.]—Weight and Water. — To create a 
vacuum in water requires that all the water above 
it and the atmospheric 5 must be lifted up, in 

evacuum. This will show 
you that you would require steam-power besides 
your sinking-weight to create a vacuum in the 


order to get room for 


cylinder.—J. H. Scuucurt. 


49791.]J— Weight and Water.—I should think 
if ‘ Norfolk let in air to the back of his weights 
or pistons, his idea might answer, which can be 
making the shaft hollow, open at 


easily done b 
the ends, and communicating through the arms 
with the cylinder.—W. W., Liverpool. a 


[49791.]—Weight and Water.—The reason 
why such a wheel would not rotate is this :— When 
the cylinder having the weight at its closed end 


comes to the lower left-hand quadrant, the weight 
(if supposed sufficiently hear. would move out, 


and in so doing would have to expel two cubic feet 
of water (taking the space given) at a pressure ae 
n 
rising higher the weight would return into the 
cylinder, but under the lighter 5 due to the 
, therefore, the 

weight must do an amount of work equal to the 
expulsion of two cubic feet of water at a pressure 


to the ‘head of water above it at that time. 
less head of water. Evident 


due to the difference between the two heads of water. 


But the buoyancy of the left side of the wheel is 
equal to the weight of two cubic feet of water 
rising through the distance between the same two 

ints, and this is the same as the work to be done 


y the weight in moving out, so that there is no 
pal left to move the wheel, and it will not rotate. 
—FEta. 


[49791.] — Weight and Water. — A little 


consideration will show that this machine would 


ayy be a balance without any tendency to turn 
round. To simplify the matter, take it in the 
position represented on page 41, which would appa- 
rently be that of its greatest power to move itself. 
The weight on the nght-hand side falls, say, two 
feet below the centre of motion, and weighs as much 
less as tHe bulk of water that it displaces (because 
pressed upon equally at top and bottom). (Note, 
not necssary to enter into difference of pressure at 
top and bottom of the cylinders). Now the weight 
on the left side of diagram has to be heavy enough, 
not only to overcome the pressure of 15lb. per inch, 
ressure 
of the depth of water, in this case say of 12ft. per- 
pendicular height (we need not include the friction 
of piston), this weight being also lessened by the 
bulk of water it displaces. Now the only advan- 
tage gained by this vacuum as a lifting power over 
the same space, if filled with air, would be merely 
due to the weight of said quantity of air, as the 
5 would be upon the top as well as upon the 

ttom. The weight on each eide of the wheel, 
being now, say, 2ft. below the centre, the certain 
result of said vacuum would be to exactly counter- 
balance them.—A., Liverpool. 


[49791.]— Weight and Water.— Norfolk 
would probably find it an exceedingly difficult 
matter, practically, to construct an apparatus to 
form a vacuum in the way he describes. Neglect- 
ing the practical difficulties of detail, however, the 
following brief statements will perhaps help him to 
see why his proposed apparatus would not be a 

tual-motion machine. With regard, then, toa 
weight and cylinder such as he describes, immersed 
in water, and with the mouth downwards, the 


follo wine statements would be true if the cylinder 


were held stationary. 1. The weight would fall 
until it reached such a position in the cylinder that 


the upward pressure of the water at that depth was 


able to support it. 2. This depth would be that at 
which the whole volume of the cylinder above the 
weight + the volume of the weight W = the vol- 
ume of a quani of water equal in weight to W. 
3. At this point the apparent weight of the whole 
system of weight, cylinder, and vacuum would 
= 0, for the system would be equal in weight to an 


and clusters in a catalogue. 


Marcu 23, 1883. 


equal volume of water, and would therefore neither 

float nor sink in water. It follows from these con- 

siderations that the vacuum would have no lifting 

power, as a vacuum. If we now consider the whole 

machine as proposed by Norfolk, and su 

it to be in motion, a short time after a cylinder had 
assed the lowest part of the circle, and had be 


ascend, the weight in it would—with re to 
the wheel—begin to lose ground, by moving to- 
wards the open end of the cylinder. e tendency 


of the machine, at this point, is to create a vacuum, 
since the cylinder and weight are being pulled 
apart, and pressure of air and water is being over- 
come. The exact equivalent of the work thus done 
may be considered to exist as potential energy in 
the water and air, having to the vacuum. 
This exact equivalent of energy is afterwards used 
up again in the higher portion of the ascending side 

when the weight is forced back again into its old 
position in the cylinder; hence no mechanical ad- 
vantage is gained by the machine. The algebraical 
sum of the work done (units of weight moved 
through units of space) on the ascending side of the 
wheel, is equal in magnitude to the work done on 
the descending side, with regard to both the appa- 
ratus itself, and the air and water moved.— KERUR. 


difference between the days will 9 a comet’s 
iti i riment would 


called “ interpolation,” for a full description of 
which I must refer the querist to Loomis. The 
following brief el een however, may serve his 
purpose. Write down the first given ition of 
the comet before the day required and tne two 
positions immediately after it. Call these three 
positions de, d., a. Subtract the first from the second 
and tne second from the third (giving tothe results 
their proper algebraic signs), and call the first 
differences ” thus obtained 46, and 6. Now subtract 
b, from 0, calling the second difference c. If we 
had extended our list of positions we should have 
obtained third, fourth, or even fifth differences, 
expressed by the symbols d., e, and fe. Expressing, 
next, the interval of time from a° to the time we 
require by ¢, the position of the comet will be o°+¢ 
A; F TANN 2er -I) (t-22) 2x3] . 
Ce. A single example will serve to make this clear. 
Required the N. P. D. of Comet a 1882 for Greenwich 
midnight, on May 16th, having given the following 
positions for that hour: 


ee N.P.D. Ist Diff. 2ad Diff. 
ay 15 17 11˙ cage 
„ AT dor T or E e 
„ 19 ag Toas 
Here a, = 17°11'; bo = + 1 51“; co = + 29, and 


t = 1 day or 5 of the interval of time employed in 
the ephemeris. The position of the comet, there- 
fore, will be 17° 11’ + (111° x 5) — (29 x +125) 
or 17° Ll’ + 555 — 3-6’ or 18° 3’ In like manner 
the R.A. may be found, and the comet’s position 
is completely established.—A YOUNG ASTRONOMBB. 


49801.]—Nebule.—h 1 163 is a nebula, as 
“« No Sig.“ might easily have ascertained; for, in 
Webb's Celestial Objects“ it is entered under 
‘*Nebul@ in Sextans, and in the appendix is prefixed 
by the letter N, which the author takes the trouble 
(on page 431) to state, stands for nebula. Unless 
some such plan as this is adopted, it is, of course, 
manifestly impossible to distinguish between nebule 
In most cases, two or 
three miuutes’ trouble (evidently begrudged in this 
case), will serve to show how the diferance of 
classification is indicated.—A YOUNG ASTRONOMER. 


8 05 ] —Varnish for Metal Specimens.— 
Colourless copal varnish would probably answer 
your purpose. It is made in the following man- 
ner: Into a closed vessel pour quite 6 kilos. of pre- 
viously pulverised and molten copal, the same 
quantity of alcohol at 98 per cent., 4 kilos. of oil 
of turpentine, and 1 kilo. of ether. The mixture 
should be heated very gently.—W. HENLRT uch - 
MOND. 


„ for Metal Specimens.— 
White hard varnish will do, or white paper varnish 
laid on with a camel-hair pencil or brush.—J. 
POULSON. 


(49807.]—Fusible Wires.—Such wires as are 
inquired about are not drawn, but they can be 
obtained by the same process as is used in making 
lead pipes. They are forced out of a hole in a 
cylinder by hydraulic pressure. Some of the soft 
fusible metals would answer the purpose. I expect 
bismuth wire could be got from Johnston and 
Matthey, Hatton-garden, though their chief busi- 
ness is with the precious metals.—Srama. 


(4980$. Enamel Paint Baking.—Use black 
japan; lay it on with a very fine brush, and stove 
it for 24 hours at 180° Fahr. As to the stove, any 
room will make a stove, heated by steam or other- 
wise.—J. PouLson. 


(49811.]— Battery Construction.—The two 
statements do not ueed reconciling, as they relate 
to different subjects. The EMF of platinum and 
carbon is almost the same. The use of them is a 


undreds of piles 


I have driven 80 
s could be ob- 


article of mine in 
ar with this, treats 
latinising carbon 
than the carbon 
e und to connect 
cell in place o 
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matter of convenience: 


off gases better 


easier to manag with a little moul 


er which a rope, 
I keep it mellow, 


d down to large 


” to lift monkey : 
5 


b ock on | How can 
ut by six OF | CHAPMAN. 


Experiment 


piles at home. L. A scientific nature. 


—Leclanche « Martin Chuz- 
anche cell fully 
Dr. Ferguson's 
The real action is: — 


d to last longer in ie’ 
f. Guthrie 8 O ringe 1—JEWELLEBY. 


[498)4.J—-A Mystery in Magnetism 


Zinc + Am. Per-ox. manganese = 


+ 
Chi. of Zine + oxide of magare 
+ OHe. 


G. C. LUNDBERG. 


les or ends is 


each their own 


ammonium prese 


enough 3—BIcyculst. 
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out practice.—J. PovLso 


he will not suc- 
N. 


Brevity, sense, od composition, 


the requisites.— 


shade.—J. POULSON. 


[49848.] Methyl 
of shellac or resin 
without | PouLsON. 


all kinds of arms, 
d of bright or 
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Finish. Dissolve loz. 
gallon of spirit. — J.] form 
sound of the i 
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Prevention o 
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re mud.—sIGMA. 
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Since our last J. Poulson has replied to 49010; W. L,” 


Sulphate of Magnesium and Glycerine, p. 439. 


lexandra Steamer, 


a 
example put down as & 
planation. --GLATTON. 


1—Wine Press 


rivate tea | 49165. 


A 8 atie Musical Instruments, 440. 
hire or borrow | 49184. Examination. 440. , 


—Pile-Driving. 
i ; key of at | 49192. 


r and crab, wi 
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La ; 
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gen, 633. 
ih Colour of Shadows, 533. 
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(ace63.] Extracting Needle. 


size 9 by 12in. 
eft side, then 


in such cases. 
telegraphy of 


similar com- 
to anyone who, 


y 

re and 
t v 

out thick 


ve ventilated ty 


clear. 
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ewhata pan- 


af utility yi 


atrial purposes 
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any of your readers can inform of the best and easiest 9°76. ]—Power of Crank. Will any of ours 17885, —Slip of Screw Propeller.—Will « Rhip- 
way to extract a broken sewing-machine needle out of foe say whether the crank at A has the same Power | wright,” or any of the readers of the = M..“ kindly in. 
needle bar whenit is so fast that it cannot even be moved ? form me if there is a rule for finding the slip of a screw. 


‘— Eauoxg, Propeller, and what is it 1. F. 


19864. — — Duri 19883.] — Patent Law.—To Mz. Werurerrery.— 
gee) dend Roto, water Eger, Dur Ds el $ will he Wotherfleld kindly inform me gts pg 
dut was much bothered with the fo owing. Sometimes Í or an ponon in this uny; e 70 no other, 1 

: new of sorew-propeller, a foreign ship 
when using a small stop, about / , a round spot of fog T could use it in British Matei fc 
about an inch in diameter, would show itself in the 149887. —Compressed Gas.—I am anxious to dis- 
middle of the plate on development, I only noticed it B pense with the use of gas-bags and preasure-board, which 
when using a small stop, and it did not always occur find very cumbersome baggage when I am travelling 
then. Sofar as I could e out, it was an of the ill some one kindly instruct me how to condense 
one of the surfaces of the lens, but 


why did it not always occur when that stop was used ?— 
why did it only occur with a small stop, and, is there any 
remedy ? Also, is the defect known to occur in first-rate 
lenses, and if 80, is it a defect inherent in the single 
lens !—Denarty. 


, (49985.]—Whitworth Thread Engineer Taps 
And Also Gas Thr T —Will 
Hadi inform me of the rA J to make ta 


the course of a season I make use of a large quantity of 
8as.—EL Dorapo. 


¢9388.]—Legal.—A Wife has leasehold and other 
nal . her own name. If ahe divg intestate, 
ring husband and childre ho takes the Property 
after her decease, and in what portions t—P, 


149889. J— Morse Printer. Will Some of the readers 
of the E. M.” tell me how to Construct appamtus that 


when at B, if not, where would it have the same power 
near B! Also whether {ts greatest power is at Cor D! 


The crank is din., the connecting-rod 4ft. 6in. long. —J. H. 
Burrow, 


(49877.1—Fault in Binocular Glasses.—Few 
Persons’ eyes are exactly alike (I mean that the right eye are recorded on the pa r tape. 
‘ be devised for the clockwork 
for in the ordi binocular, so far as Iam aware, and | that is usual i always, fitted with the receiving instru- 
in Tek: inary : 


(49890. }—Boiler.—1 have a small boiler, 7ft. long 3ft. 


y supply full 
Tmation eo that we can make our own taps? Also 
Wanted to know the Tules to calculate the horse-power 
and all dimensions of a windmill, so ag to find what size 
Of engine to Put to drive it in weather, and oblige— 
Tue CHANICAL VICAR. 


(49868.]—A merican Organ.—I have an American 
Organ with two rows vibratory throughout, one 8ft. row 
à row 2ft., and 4 row celeste, to which I propose to a 


itrerent nirements of each eye. I find in using an 

opera-glass ther I naturally focus for my long-sigh 

the and that on closing ap the glass is entirely wrong for 
uch a case 


strument do any more good than a aingle tube of like 

uality anddimensions would, while it costs probably nearly either steam or air ut der the bara, as m : 

: ; A y draught is 

double Of euch! I have had very little ika pertence in deticient. Which of the two gives the best results aud the 

sth ca ape he A ay Le ei 

= . ai . a th: the former mpe e üre, and the la doo 

ee brig enh i chol ar | DOTA faa. compared with the resul ao age 
thank? received. I thought of a power of, say, 10 to | is my principle of application that is wrong.—F. E. F. 


€steem it a favour if any of your readers or- Organon” 
Would enlighten my darkness by giving me instructions 
and the best way to commence 7— TURE, 


149867. —Lenses. To renders of “ Photographic News 
Almanac” for this i Sea, 


iag the working aperture of a lens (double combination), 

one of our readers who understand this kindly give 
me details of the modus operandi 7 (1) What is meant by 
da small round hole ” in the cardboard ? Is a amall hole 


2 or 001 of an inch ? (2) What should be the exact 


feel infinitely obliged by some simple instructions as to 

flies) on Sin circles for the lan preserving as far as et psa fe ne tees Sta, both aoa) te fe 

4 . * TA : wist o es, geome y accurate, ers o 
ble the natural colours. I believe it is done in | *' i : : i 

Fal Details of method would oblige—A. W. aimple and of increasing pitch. Is the twist of the blade 


optional, and 1 not q what i Fane it 5 ane how 
distance of centre of candle from hole in card- 40879.]—Moon's Rising and S tting.—In | is it regulated? A sketch w much facili any 
Oard ; ita Pears to me ill much affect the almanacs piv; th in each month there are days | written instructions to myself, and doubtless to many 
size er ob che Obtained on the lens, whisk il 60 Goad of bir 7 8 i 


when, instead of iving the time of rising or setting, 
„morning or Pi oon ” is put. I require the times 
for every day of the rising and setting, and to attain it I 
have hitherto subtracted the CR given time from 
e ing given time, and taking f the difference 
have added it to the Preceding given time—e.g., (see 
Whitaker's Almanac, March, 1883) ; 
March 3 Moon rises 2h. 38m. sets 11h. 13m. 
oe 4 99 79 3h. 20m. 93 aft. 
99 . 5 ge 99 4h. 7m. oP ih. 23m. 
Ih. 23m. 11h 13m. = 2h. 10m. =~ 2+ Ith. 13m. = 12h. 
18m., which I take to be about the time of moon's Setting 
on March 4. I ha ve also obtained the times by a diagram 


other readers. Us Simple Ovveurr. 


(49992. ]—Inten sity Coil. —Willany of yourelectrical 
readers kindly answer dhe following quel ies „Will an in- 
duced current induce another current in a coil contiguous 
to, or surrounding, but not connected with it, and 80 on, 
“ad infinitum ” (Supposing each turn of Wire in an ini 
tensity were a closed circuit) each successive] induced 


fix the diameter of the working aperture ? (3) Will this 
plan answer for all lenses, singlo as well ag combinations ? 
RE ž 


„4888. — Com osition Meltin at Low 
Tem rature.— Wat you kindly give ma the formula 
Lor * Wood's »™ metal, or any otber, me ting at a temper s- 
ua not higher than the boili int of water, and 
Whether there is any substance, sah as fat, wax, && — 
Other than &ypsum —which, being heated to the same 


lar Le- Frame Making. Can Jou inform me 
What kind of mitre cutter is nerally used by frame 
makers to enable them to cut the mouldings with great 
accuracy ? Any hints on this subject would greatly 
oblige—Anwareun. l 


; (49893.]—Italy.—As I intend to visit Pat fora short 
an 
(40870."—A merican Scraper Plane.—There is an 


time this summer, I should feel obliged 

the E. M.“ can advise me when to Start, what route to 
take, of temperature of Italy in May and J une, e : 
I propose to take three weeks holiday '—Rearnarp. 


, (40801. — Modelling Wax. WII any of our readers 


Suggest a simpler or more expedi 
of foregoing, or give a simp 
approximately eorrect 1—N. M. D 


b ing a Baregg lr Mz. WETHERYIELD,—] am 
uying a share of some property. ; 
Property was left by the father do three children, and 
is e of £1,000 on it, of course the mort- 
Rasse holds the eeds; the third share I and another 
ve purchased for £900. Now my question is—How are 
we to secure this property ? We ve & copy of the 
father’s will. We would like to know the Cost of the 


a given day; but this plan is too tedious. 
e 


iron rabbet 9 I should be much obliged for a draw- 


- Tahould like to know if there is an rule to 
fio the diameter of à circle by the circumference 1— 


made Sin. sg. are by 1-16in. thiok, and stiff enough when 
cold that it will not dend easily, What must ＋ 


0 wax, ha 
these qualities? Any hints as tg 


security, as we are -wor people, and are ob uring would alao 
low-pipe f ips of zine be employed for brazing | to 1 close to save a little money, and are not used acceptable.-—Arxorp Wansurtoy. 
with a suitable dux W. R. to going to lawyers; in fact, we are rather afraid of them (49995. ]—Engraving on Brass.—I have recently 
(49872. —NM. dical.— Dr Edmunds’sopinionon follow. A. W. Hawnzs, 


bought an engra rer's pad, measuring about Sin, in dia- 
meter: now Supposing I required to engrave a Person ’s 
name on the outside o A Watch-case, or an inscription o 
a piece of brass, and ould placin the article to be en- 
ra ved on the pad, should the pad remain Stationary, or 
aaould the pad and the article to be engraved move 
together '—County Watcumak xa. 


. his 
and for some years past, have been troubled with a 
Weakness of the 19 arm, apparently result; from a a 
Elling on the wrist. Pro i and great size they are well worthy the space for a draw- 
ing.—Tue Puyiyxa Scorcuman, 


49882. ]—Tube-Well. —r am about to sink a tube- 

wat and wish to know (1) What sort of point is required 

to first tube driven in the ground, to gi 

ppposition in driving, and if possible to feed. the earth up 
w 


ordinary wrought-iron or steam-pipe 7 e 


relieved me, The sw , however, again 
Tose, the arm becoming weaker, Dr. 8, this time 
to burst it with his fingers, and bound my hand in a 
splint for five days. This has still f er relieved me; 
ut, yet, my arm foels in an abnormal state, and I have 
to work my instrument with my left band. My right 
hand being thus disubled causes me great distress of 
mind. There isa hard, unyielding lump just over the 


carpus. Would Dr. Edmunds advise an excision ?7— 
Evecraicus. 


(49873 ]--Potato Spirit.—1 Tead in the newspapers, 


of the continuous brakes returns If ao where are Chey 
Published 1— W, Tuoxrsox. i 


(49897.]—I iabili of Railway Co.—To MWe 
WrTuerRrRtD,—]I 16 a lot of potatoes from one sta tioa 
is used for the Purpose, so as not to choke with dirt or 


sand drawn up ? (4) What is the most simple and at the that to my 1 Through the N advising mee 


: rl that the gouds arrived they Sot frosted and part of 
that ge spirit = being largely. used in Cognac to mix — effective appliance for driving the tubes down ne spoilt. Are the railway company liable — Rie we 
With brandy, an I believe it is also mixed with other 5 . CHULLUX DX u. 2 
Spirits in this coun Is there ready way of de. 49883.]—To Dr unds.—I have been look; 49888. — Dyeing Staroh Black. — what chemical 
teeting it? Is not potato epirit injurious uman | for a few weeks for some additional remar on scabies. | wiil dye starch black, so that cold water, nor exposure to» 
system !—W : con 80 ago, and got cured under a sun, will take the dye out? A Cheap chemical would 

s medical man. I caught it some time lately, apparently | be necessary. —A., H. L. 
[49874 Woman's Property. y _30n-in-law from the infectio n my clothes, and have 4 
ving become bankrupt, has f. the whole of his now effected a cure without consul any med. 48 1, [49809.) — Hardening a Half- Rouad Set 
ture and effects sold for the benefit of his credi have no means of utting my clothes through a sulphur | La: ge Encugh to Cut a Piece cr Iron Amn 
wis db des Hen, daughter is without any furniture. As Į bath, could you suggest any ready meana of di inf ? wide by In. thick.—I can never get one of theee tc» 
r again settled, I am A ae more | Last time my clothing was boiled and hot-pressed by a | Stand ; sometimes uc” will Ay in the water, or cracks: 
furni an I make it her pro „and not the | tailor — RTUS, tly I get them out. Is it the fault of the steal, o 
husband's, and ow land at what —Poor i what is it ‘—Miviaxp Supscurpes, 
AD 


4084. —Polypus.— To Ds. Bosxuxps.—In your 


remarks on polypus I gather that the complaint is more | 40. Hammer Hardening. — Would any- 


ge case convenience than otherwise, Am I right? The | °Otrespondent ag e the Proper way to hanten e 
money on a mortgage Which I call gi the proper | case I am interested in has often bl of the nose 133 — and if s ene i wher ct 1 a 8 
notice. He has not Paid it, and I have Written him to especially in summer), ea faintness, which b b ache to? Min DRT 0 Poln iE alig 
bel tallow a , d BSE no reply feos bi and tenia tigate by 7 17 fing ta nin. Is bleedin pe i 6. 8 anA ee aa 
me or auctioneer e pro ristic of polypus ceeding is not an accom. 43901.]—Colourin Paraffin Wix. — : 
What can I do d how long can h me out? 1 t of polypus, you will oblige as to its Cause, and | reader instruct me B the best mett’ of —— 
must mention that 1 Pred aouey on a! in a, event as to cure Age 29, stoutish build, notshort- paraffin wax, both yellow or amber green. and w 
o e the second i 


: am i i health, outdoor work deld-work), stead 
into consideration 1—Poor Dapor. i Pus, l i á 


pro rtiun of colouring is uired to pound of tam 
sober habits, — Pory obtain a good deen colour ieni j ee 


ANSWERS 10 CORRESPONDENTS. 
— 
% Al communications should be addressed to the Ebiron as apie ax Months Einguem Twelve Montan Ton ias.. 2 
of the Elis MECHANIC, 31, Tavistock-street, Covent 2000. We. 14 to France or Belgium, 14. 95 16, 80c. to India 
Garde, W.C. ivia Bri „16. 24. ; to New d, the Cape, the West 
| 10 G ies Canada, Nova Scotia, Natal, or any of the Australian 
: The remittance should be Post- ooe order. Back 
1. Write on one side of the paper only and put draw- and one but in weir es —_ replies £ rere dealt] member cannot de sent out of wy united Kingdom by the 
for illustrations an of paper. 2. t ê , but in their cases the subjec respectively t | ordinary newspaper post but must de remitted for at the rute of 
titles to queries, when answ ueries put the with are similar, and we do not ob} practice d. each to cover extra > . 
num ell as the titles of the ueries to which the were generally adopted it would altogether sca the | wesars. Jauss W. Queen and Co., of #4, Chestnut-street, Phils- 
ig made for g letters arrangement of the paper.)—A. 8. L. (We ro gelphiz, are authorised to receive Nabecriptions for the United 
? We have another letter in whi Stader for the EBGLISH MECHANIC, 1 the rate of 3 dols. 
gsc. gold, or Thirteen Shillings per annum, post-free. The copies 
will be forwarded direct by mail from ine publishing office in 
ommence wi the number first 


or 
tools or other articles can be 
such information, cannot be inserted exoept as advertise- 
115 1 No question asking for educations] Larter pent dd. each copy, to cover extra postage. 
ormation is e post.. tters 
information iata ynder cover te the Editor, are 00 iven Velo, AXIY TAVI ALVI BEY cna cen — T 
1 and the names te are not given vol, XXXVI. Ready Shortly, Rrice 7s 
ulrers. doi volumes are out of print. 
a tea ber uten n reer ont fo outs ih ere tan dpe a 
v e an 3 
Her to etters, 10 not falr to occu N only a limited number us pound up, and these soon run out of 
e general good, and. py ques Most of our back numbers coe 5 
indicated above, which are only of indi- each, through any bookseller or newsagent, dn mach, post-free 
from she e (except index numbers, which are 3d. or 
post- „M.) 
VI., VII., „ 24. each. Post 


machine especially ada for the 
doubt that made vy thet Sun Nute pneumatic Co 
8. answer.)—W. J. So- 


tions such as are 
and which, if not advertisements in ene 
Southwark-street, .» would .)j— 
è not heard of it ora, name. Pro- 
i in the Wanted column 


selves, lead to replies which are. The ao ager e 
Column? offers a cheap means of obtaining informa- 
readers will avail themselves of it. 


Indexes for Vols. I., TTI., and IX 
free each. Indexes to Vol. XL and to subsequent, vols., 8d. 
each, or post free, Cases for binding, ls. 64. each. l 
5 ne eee tse e 
to the query column. Progress. (The pa h ane D so Ean of the 

the first of Volume XXXVI ee ois qu xy che Times, we believe, stout the beeinning Post Office prevent their transmission through the Post. 

an article in this ps’s Cocoa.—Gra 
— Hy a thorough knowledge of the natural 

utrition, and bys care appl. 


Nowsre 837 was doe . 

Readers willing to oblige us by recommending ** ours id 

to new subecribers should do #0 now, when a new An . 

volume i8 commencing. The index to Vol. XXXVI. y patent . By a thoro ledge of 

is issued with this number, and cases aaa bound cation of the fine propert aiee n well-eciected Cocon, Mr. Epps 

provided our fast tables with 8 delicately favoured bev 
which may save us many at eee ec ls. Itis by the judi- 
cious use es of dict that a co tution may 
en to st every ney to 


volumes will be on sale shortly. | Readers demrous 
ing u e is seta for binding the past volume 


of making up 
back ch arti 
are recommended t S0 2o at once, as the numbers | to put separate cells in the “box” for i i ally buit up until strong ough 
, telegraph r the clockwork (Rather a puzzle, is it undreds of sub o maladles are floating around us ma = 
The following are the initials, Se., of letters to hand up | not! Hoe is the clockwork supposed to work the jet? to attack Why mee meei weak point sited maz Pups Tiood 
to Tuesday evening, March 20, and unacknowl For fountains, see Nos. 340, 345, 402, 405, 417, 459, 582, a fatal proper nourished frame.” Os niy in Pite —Made 
elsewhere :— — W L. STUBBS. (You o refer n gs of the 0 79 wth bo Er Palas pel milk, Sold only in Packcts, oae 
C. N. PrAl.— Rey. J. Byng.— . trgerald.—G. Fleming. manuals om microscopic mounting, or look © e | nak pd Co.» ate Essen 
io Be „ B. Shipley.— indices. There is, of course, some little Sigiculty 111 of Epps's Chocolate es 
Jaa Milne M i =e ins — A. 8.— catching them ; but try again.) 
0 ne enter. oiner.— tus.— oung ——5ðiͥ —.ñ—— = 
Young Engin’, H. Onde Vincit Veritas . E. — —— ſ— OUR EXCHANGE COLUMN. 
Burt = bE: C. J. K. . om Vincit.— CHESS. 5 i ; 
becriber.—G. Fryer.— . . Kimber.— = The charge for Exchange Notices to 3A. for the fret A wordey ` 
C. H.-M Drill. -A New Reader.—Kettle.—F every succesding words 
T. Newberry.— -Blacksmith.—Finem Respice.— M 8 and 3d. for Ì3 ' 
M. B.—Meteor.—X. Y. Z.—Tit Sanders. ‘Art Communications for this department must be 5 , Stet La 
W. BuaLLrigcs, Montreal. edo not know the address to the Chess Editor, at the office of the |- Lathe.—Valuadle Engine Turning and Ornamental. 
of the author; but we eve Mr. Calvert, 98, Great Exclisk MECHANIC, 91. Ta street, Covent-garden, Lathes Aan be een zn) Em compact Cost a ; ar reasonable . 
Jackeon-etreet, Manchester, has some copies on sale.)— W. C. eee seen any time.—t, King , n 
Jonn Woont. (Keep r U8 powdered Tomin on . “vine aerger ee pases at . 
i blo by ren en PROBLEM DOCCKXVIL.—By J. B. of Boxford. ding oaa Peckham. i 
Black. ificent American Organ carved walnut case, 
9, stops, octave coupler, sub- vox -humana,swell (makers,Hell, 
of Canada) cost £40.—40, King’s-road, Peckham. : 
and other 


ent 4in. Slide-rest Lathe, Essex 
face plate an dogs, bright turned wher? ;. 


chucks, 2 hand rests, 
Caorts, Dover. 


| 


YEER 
2 lly, F what offers 7—ADYAED 
Exchange Cylinder, 24, bored out, and two sets of 
. brass engine castings er ed lathe bed; offess.— SHIT 
Engincer, Tutbury, Staffo -T i : 


Eogine Governors, for Tools; one 3 and 6 H.-P., 
Shank 's patent over RSF do for 7 horse engine.—H. Bort. 8, 
Parsonage, Manchester. ; l 

Pair single-needle Instruments, in large handsome 
pias mahogany cases, worth £7, and pair cheaper ditto. 

xcha lan a ; offers.— BETA, Belbroughton, 
S tourbridge. 

Make your own Gas.—Complete A paratus for 
six lights, worth £6, new condition. Lantern sides or offers.— 
Beta, Belbroughton, Stourbridge. i 
Ce at 6 tting ete. Good Brr 2 B.C 

5 eo : r A. B. C., 
at M. Hodson, Darcy, — ý i 
‘Sowing Machine Teosa gacor on las" 
wor er. 0 € LAITON, Sat 
good etrest, Colchester. Approval. oe 

Bright Bicycle, Ball Bearings, cost 
£13 12s. Exchange to value £10.—CEarto™, as above. l 

Lathe Iron Bed), At. Sin. bin. centre 3 speeds, with 
a e Si wrought crank. Exchange to value of 
£5 108.—CLaTToN, as above. Approval. N | ge 
Circular Saw for & lathe, with adjustable platform, 
nearly new, with steel mandrel. several polishing wheels 
lelrcular saw). Offer requested.—CLaT Ton. 


Wanted, second-hand Screw-cutting Lathe, by first- 
order. About gin. centres and ft. bed, with 


in 
tools.—Offers to Gaainogn, The Knoll, Sun 
Induction Coil, neatly Ain. spark. Astro- 
„ N o ective, Aft. focus without tail-piecc. 
Also large Electro-magact for powerfal dyn lot of 35 
silk-covered wire ; also a quantity of 2 appars also un- 
finished steam engines 34 bore 7in. stroke, horizontal. What offcrs 
in exchange? ver-on-Giass refocting Telesco 
Finger Organ.—M. Dar, 58, , Old Ford, London. 
handles, brake, bag, suspension 2 kte., in good condition. 
change electrical goods or £s cash.—vV. B. ALI ESS, Eltham, 


GALÀ 


White to play and mate in four Moves. 


BoOLUTION TO 825. 
White. Black. 
1. QtoQ B3 1. Anything 


Correct Solutions to 625 by H. Jacobs 

P. i ‘ Jacobs, D. Mackay ; to 825 
dy E. A. B., D. Mackay, H. Jacobs, E. W. Adama, P. 
L. Pavitt, J. B. of Boxford. 
—Thanks for your very neat problem. 


~ 


D. Macxar. 
P. L. Pavirr.— We are ob by your forwarding 
i blem ; 1 too well known for Kent ; 
B probably be 2} Bench Lathe, iron g8 ped, wooden frame, iron 
fiy wheel. Exchange for small anvil, or offers.—B. J. G., Ketreat, 
Burnham, Someruet- 
teur quarter-plate. 


ese |“: = 8 Two Photographic Cameras: ama 
f- plate unfinished one. What offers —Pix IAI, 


recent number 


A competitor ig not obliged to send in more 
Ferns.—Asvlenium, Viride, Trichomanes, Lastrea 
ustuts; nieiä, Polypodium Robertis- 


H. Jaocoss. e 
than one problem either in the two-move or three-move 
Rigida, Col na, Montana, Dilatata ; 
num, Paraley rerus. Exchange any quantity anything weeful.— 
Joux Buans, Cliff Brow, Ken 


Incubator, see Bale Column. Will exchange for a 
CU De or Galvanic Battery, Grove or Bichromate.—G- 8. 
—Celery, 802.5 Parsnips 130z., Parsley 2002,- 
Cress 1002., Angelica bor. Exchange for Books, Evo iis# Me- 
cnaxica, or an) offers.— Matin, Stretton-Stop, Rugby. 

Lever Watch, chronometer 


4 (Several 

Would it do under the mat at the sho 

that is easy by arranging it so that e 
tering makes the contact.) 


Holloway s Pills are admirably ada for 
ening debilitated and neti s. Weak diger 


strength nervous co 
tive organs are invigorated and age blood enriched by this - A 
e most delicate may take it without aprchen- Handsome superior silver 
balsamic nature of palance, goes well 15 jewels. Any exehouet offers value 156. re- 
quested. Gold Albert wanted.— , Stretton - Stop, Rugby. 


e no fear. The na 
their ; 
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© wanted (small), for good exchange.—H. 
Pick eaino, Chemist, Leicester. 


Educational —25 High School Books, now in use, 
Bood condition.“ Eugene's French Grammar," © Forster's Phy- 
Biology,’ . Smith's Algebra,” * Old Testament History 
(Maclear). Pull list on application. What offers ? or exchange 
Artist Colours. Cocx Aix, Middleton, Manchester. 


Plating Dynamo, deposits 5oz. per hour; requires Electric Lamps of the best make, with all requisites 
À t 


1 man- power, 410.—Orr AMA AN OTHERS. at the cheapest rute, uf the manufactory, 


Electric Lam 8, Dynamos, and eve uisite for o Machines of all sizes - aranteed. 
lighting, made to order ae inventors and the tra Bi Norse be seen at tne Manufactory, as under. ee = 


ROTHERS 
; ; mates fre. 0 
Dynamos to light six 10 candle-power Swan Lampe. Lampe anges htivg Estimate ane Manone 
w 


Can de driven from foot lathe, £8.—Orrraxasn Baorzzxs. Bo &-green lane Buildings, E. C. 
Came Plate, lens and stand, cost 508. Exchange , i , 
for Laaterm ia pat B., 15, Southgate-road, Woodgreen, 4 Inventors can have use 2.85. John. Norer for eper- a For Sale, te Plendid Horizontal Engine, tin. bore 
E PER x 72, St. - 1 7 A ; - 
18in. Gall » 12in eight Boats, 9 to 12in. MANN Bnorz xs, 17 onn-street, don n. stroke, tt with gunmetal! force PUMP and massive b 


rass 
ey Cutter Ny wheel. mounted on iron ded- plate on a mahogany plinth ; a 
Exchange ; That tools? (worth 146. —E. P. Avans, Bradford Oleographs 19 by 14 inches, pre rural i .—Exsox , 2. Bevan Vil 7 8. W. 
House, Sandee ron ( - f uncommon 464 atA Noaten A N i great bargain, price £5.—Exson Be van Villas, Putney, S. W 


Fine embossed Oleograph, Gladstone, 14in. b Hin, | Eagiae, 4in. cylinder, gin. stroke, boier, and „ Lathes, for Engineers Amateurs, Jewellers, Wood 
Sin. Alhambra frame ; 01 e Ain. ditto, worth | moun nes, choad ; alan’ first-class Stin. Newtonian Telescope, | Turners, and all trades, Good tools at reasonable prices. Suet. 
1%. What Carpenter's Tools in exchange ?—ADAms, new.—Offers to R. W., Hunter's Hall, Sunderland. 


Lathe Heads. Slide-Resta, Beds, Standards, Fly- 
Microscopist’s Electric Lamp, with fittings and | wheels, Chucks, Tools, aud appliances; any separate pate 
stands, 31s. -—~Mawson and Swan, Newcastle-on-Tyne. Surrr. 


Dentist’s Electric Lamp, with holder a d wire, 18s. | Turning, Screwcutting, Boring, Planing, Fitti ; 
—Pamphiet from Wwe ang 8 — ne WÈ » 188 Porgings, and Patterns, Amateurs’ own materials turned, ting, 


Beginner’s Photo. Apparatus 21 ts and up- | ee Swer. 
e L S. a + 
wards.— Mawson and Swan, Maler breed Neweastle-on Tyne? Models of Machinery and Mechanical Invention g 


Amateur Mechanics.—Britannia Com offer 
complete castings and fittings for Singer Hand Machines milan 
anueg, and Japanned, 30s. Wheeler Wilson, 20s, Circular one 
stamp. 


Exchange an ornamental fretwork Bird Ca for 
Foot Lathe, 4in. or 4jin. centre; or what offers Addn M., 
Bull-street, Lower Gornal, near Dudley, Staff. 


Cabinet Portrait Lens, by Tenck, for a Dall- 
id Rectilinear; d —H. 
Brevens te Craven-bulldings, Deer ins London.) °F cash 


W Wholesal t 
e Ana ies second here) — pei oto 
paratus.—Capratzy, 


made to scale and drawing. Moderate Prices. Good workman | 
ship.—Sxer. 


Stocks, Taps, &c.—Lista 1 stamp.—W. R. Buelr, 
Engineer. 7, Goldsmith a- ruw, Fetter lane, E. C. 


Double Bass, Machine Head, in splendid condition, 
cost £6. What offers, cash ?—H., 4, Cambridge Gruve-road, Nor- 
biton, Kingstun-on-Thames. 


Universal Trade and Amateur Supply.—All Leo. 
ture requisites: light, heat, air, Water, pot engineering, 
chemistry, photography. Wholesale and ex port-CarlaTEI. 


Hand Fretaaw Castings, drilled and japanned 
Tosa for fitting, 93.— RITANNIA Loxrany, Lathe Makers and 
stamp. 


neers, Colchester. Circular on 
Good sound rosewood modern cot Piano, by 
Advertisements are inserted in this column at the rate of | Russell, Euston-road, £13.—40, King's-road, Peckt am, 


6d. for the first 16 words, and 6d. for every succeeding | «s English Mechanic,” last 29 volumes (seven 
bound). ~Addrese T. BacxHO ZT, Bideford, Devon. 


F Rote. Two houses fau of Ap aratus 1 Collected at 
Photographs, Scottish s ety extraordinary value, | fourth original coat, aud stell o Sed ke decline great bargains 
7 by 4 size, 17 each.—Address Fixlar, 135, Renfrew-street, | Ai. —CaPTArri. 

For Sale. Glasgow.” i 


Quality.—Only efficient and tested goods selected 
from the hos 


of worthless in the market ; can hence Cuarantee. 


Gelatine for tracing magic-lantern slides, 31 in. size, 
43d. per doz. filme.—Address Pnoro., 183, Trongate, Glasgow, Stati El ci ty.—Winter v w ; 
Wonderful Luminous Watch Box, shows time ae eotri for : s Sua oo 
in the dark, post free, ls.—Address Paoro., 183, Trongate, Glasgow. experimente etn i, paria for making. artes pos: and 
Bench Drillin Machine, screw feed, £1.— s ectro) for all purposes. —Perm t. 
Brrcnme, Marcham-le-Fen, osten. f ' 76555 Sladen for motes TO), Or all p experiments. Large and 
Gold, Silver, Copper, Ruby, Citron, Blue, Bronze | small Armatures, Castings. Wires half price 

Pow Da, — Ber ounce, zd. postage.—J. Poulson, 24, Coils.— stock of Intensity, Street, Resist. 

Stammering effectually Cured b Mansell stree en 


Co dence 9218 Magnet, Motor di also Weiss's, Halse's, Pulvermacher's, 
and Manual of Instructions, or personally, — ne M., Next-of-Kin.—Wanted, 50,000 persons advertised | Gaiffo's, Herder -s. Medical, and all Parta.—Carlarzi. 
Aubert Park Library, Highbury, N. rad tarts h for any name. Us tract piirected En velope Coil Parts, Stands, lished mahogany, from 1a., 
0 .J. Poul so è -$ ; E. : ; 
Gilding Made . Transfer Gold Leaf p pa ansell-street, London » 3d., ls LThick, thin Core Wires, Js. 


Easy. ior condenser, a ain 2 93 0 
(Registered). The best leaf-gold, specially prepared i fan be used | Prize Holly Fret Machines, 15a. each, iage paid rews and contacts, 2s. 6d.—Car 
i I k 1 : to any railwa station. —2 H Co., Liverpool. iau 
tlons for ‘gliding Wel Blemina dung. &c.—Hix, geldbeater, Á * nu Hampwans J Vacuum Tubes, 28. Liquids and Spectrum, 4s 
Stoke Newington-road, Lon Series. Prepared Material for Micro- 


don. ew Cascades, 5, 8, 10. Phospnorescents, 4. Grand effects, 10 to H — 
ecoric Mounrzya. ected and Stained Pathological and Ana- = iqui 
2 Haase fe poner W: Battery, square cals and rea ey eee || Batteries Tage Gere, Toma. Diy, Eg 
7 > * e 8 s 2 a ’ 7 
G. — (Including human), with instructions for counting, poat tree, do 10s. Cheapest in London + all parts —Carrarzi. 
Sen armontite beautiful octahedron crystals of | Js. wl Sample, 18 misc neous preparations (with instructions), 
8ds O3, very cheap, 6d. each. Also other minerals and crystals. — wa R. Mason , 38, Park-road, Clapham, S.W. 
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t, and that its nature has invention tb 


matter for a paten . 
deen sufficiently described; (2) that the and it shoul 


complete specification corresponds with the 

rovisional; and (3) whether any amend- 

ments or disclaimers are permissible. In| put them in possession of the secrets of the 

each of these cases an appeal to the law | inventor, and then to refuse @ patent to the 

officer will be allowed, so that the examina- | latter because his opposers stated that they 

tion is nothing more than an endeavour to | were acquainted with the features whic 
j his invention. The real value of 


THE NEW PATENT BILL. benefit the patentee by compelling him to 
- i t tho the power to oppose.’ patent is very in- 


qe new Government Patent Bill, which | put his claim on a definite footing 9 

is backed by Mr. Chamberlain, the commencement, and to prevent „oidance of | definite for if an “ invention,” so-called, 
the patent by legal technicalities. The pro- is old, the patent is worthless, and oppo- 

visional specification must, however, contain nents are in no worse position than if it had 

t| a distinct statement of claims, as must the | not been granted—with this exception, 


mpletely cuts the ground | complete specification, un examiners it costs money to defend an action for in- 
et of the two private Bills will report whether or not the two fringement, which, however, is not likely to 
Not only are the | correspond. In either case the comptroller be brought if the T is clearly void. 
tees in the earlier stages reduced con-|may refuse to accept, and then the question This flaw in the Bill is made more serious 
siderably (£t instead of 425), but many | must be left to the law officer to settle—the | by the time allowed for giving notice of 
would-be patentee having ample powers of | opposition, and also by the fact that the 

ap ealing and amending,—though it is not provisional protection” will be a real pro- 
‘on. and not, as now, little better than 


ial Taw officer will have | tection, 
a snare for the unwary ; for it is provided 
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po 
aa of which are decided improvements, 
while amongst the minor details there will | u ikely that a spe 
be wide difference of opinion as to the merits | to be appointed to get through the work 
of the proposed changes. To facilitate | which wil probably be submitted to him. that the protection shall be of such a nature 
business in provincial districts, the forms of The facility afforded to inventors in being | that during its continuance the inventor 
application, with provisional specification, able to send in their specifications without | may freely show his invention without risk 

personal attendance at the Patent Office, of anyone utilising bis ideas and making a 
either by themselves or their agents, is à race for the seal. But if the specification 
considerable concession, though it wi 


Ec., are to be kept on sale at post-ofiices, 
and the payment of £1 for a stamp i 


1 protection for nine months, is to be “ open „ to opposition for two 


scarcely decrease the amount of business | months, there will undoubtedly be some 
ing through the hands of agents. | cases of fraudulent claim to prior inven- 
If a man is sure that his invention is novel, | tion, the requisite information to support 
must be filed, and if that and he can fill u the form properly, and which will be supplied by the specification 

f i o itself. In the event of any opposition being 


lete specificatio 
is not accep ‘thin twelve months, the | above all, state what are his real claims, b 
application wi be deemed void. The ex- will have no need to seek the services of an entered, the comptroller is to submit the 
is i ent; but most inventors will, we gurmise, case to the law officer, and the latter is to 
call in, if necessary, the services Of an 


ception is in the case of opposed appi 

cations, or those referred to the law officer. if they have anything really valuable, do as 
The complete specification must bear a they Yo now, draw up the specification from expert; but, 
stamp value £3, and if not opposed within | their own poi i submit it to an appointed for this work, the delay in the 
two months, will, before the expiration of | agent for revision. In the matter of a patent anting of the geal will be most vexatious. 
the third month, be sealed as & patent that is likely fo become valuable it is always As we have mentioned above, as soon 88 
Thus the cost of & patent, in the shape of | wise to submit it to an expert, and areas provisional protection is grante.» the in- 
ventor will be able to publish a description 


stamps, will be £4, the duration of which | standing the facilities offered by the bill, we 
of his invention without prejudice to his 


will be four years ; put tho limit of duration | expect the agents will have a large share of 

remaining as now—l4 years— £50 must be | the increased business. The necessity 0 patent; but, as no official publication of his 
aid at the end of the fourth year, and £100 | stating definitely what 18 claimed is an im- i i mad i i 
at the end of the seventh ; thus the total rtant innovation, and a definite improve- 
amount paid will be £154 instead of 4175. ment, for we know of patents in which it is 


Four years’ protection for £4 is unquestion- i 

t boon, and will do much consists—one, for instance, W 
to encourage invention in_ this country; | more than a toy, has no fewer than twenty explain his invention without fear of being 
but there seems NO good reason WAY und in the article ousted (except in the nature of opposition, 
as above indicated), while, for @ total pay- 
mentof £4, he will obtain protection for 


four years, and, in that time, it may 


inventor will pay only £1, and be free to 


claims, few of which are fo 


ubly be sustained in a courtof law. Inone 
one moiety of the whole term to run. There | respect, then, the proposed Act assimilates 
will probably be some cases in which the the patent law of this country to that of the | fairly assumed that a really useful invention 
necessity for paying £50 at the end of the| United States, for each patent is to be will attract the attention of capitalists, or 
fourth year will cripple the patentee, and it | limited to one invention, and we shall get establish its reputation, and put sufficient 
certainly seems advisable that the payments rid of the system which allows of one patent | money into the pocket of the patentee 
should be spread over the last seven years. covering half a dozen distinct inventions. to enable him to buy the £50 stamp. 
There is no reason why the successful] There is one feature in the propos et There can, however, be no necessity for 
patents should not be made to pay all the which will, we think, meet with strenuous demanding such a sum in a lump, and sti 
iti d that is the proposal to open less for £100 at the end of the seventh year; 
because, if the ayments were sp over 


expenses of the office, 
i e specifications to the public before the 
the whole perio of 14 years, a much larger 


valuable invention which runs the full time, | patent is granted. No doubt those who 
patent are total payment might be obtained without 
embarrassing the patentee 80 much as the 


it is the public 
the patentee. A large increase in he] now placed at a disadvantage, inasmuch 
as they cannot efficiently know the claims | £50 stamp may, in some cases, do at the end 
Where a patent 


of the would-be atentee, but if the inven-|of the fourth yeur. 


number of p hs may be confidently 
lutionises processes OT machinery, it is 


expected, and as these are all to be sub- 

mitted to examiners, there will be a con- tion is to be isclosed before 4. patent | revo 

siderable increase in the working charges of is granted, and two months given for adopted very slowly, and there are more 
i opposition, Wwe suspect there than a few instances on record in which 


the office, which may not perhaps be re- entering 
i any cases which will have to g0 really valuable inden 


couped from the fees paid in the later stages 
by the successful patents, which by their | before the law officer. The only way out o 
very success are capable of paying an annual | the difficulty is to compel the opposers to | four year 
file their reasons for © position b fore the | to demand £50 at the end of the fourth year 
It will | may be a serious tax upon the poor patentee 


tax of, say, £50 for the last moiety of the 
full term. There would thus be an ample 180 are opened to them. 
j en be possible to discover whether or no ‘tical time, whereas he might be able 
j £50 a year during the last 


ufficient reasons. It will never | to easily pay 
£ do to expose an invention, and then invite | seven years of his patent. The facilities for 
ing to y be interested to attack it ; amendment and disclaimer will be welcomed ; 
i but it is expressly provided that | for they may discover their reasons in the| but the proceedings for a revocation of 
i ificati bvi tent on application to the court will need 


th anything careful consideration, though we are pleased 
i to sec that if a patent is revoked in conse- 


tien to the patent. If, however, the pro- if i 
posed system of examination is properly interested in opposing it, especially as the | quence of fraud, the true inventor may have 
question of patent or no patent will depen a patent granted to him dating from 
the original, but fradulent. 


carried out, there will be little risk of that 
for on receipt of either a provisional or ajon the decision of the law officer. It would the time of 

complete specification, the comptro j his part of the subject as application. Another important feature of 
submit the application to examiners, who | it is at present. Those who wish to oppose the new Bill is the clause relating to com- 
will decide (1) that the invention is subject- patents have usually some knowledge of the pulsory licenses—3 matter confessedly very 


VOL. xA VIL-NO. 940. 


74 ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 940. Marcon 30, 1888. 


difficult to deal with. The Bill provides 
that the Board of Trade may, on petition of. 
any person aggrieved, order the patentee to 

t licenses on such terms as it may deem 


value, and one double concave flint-glass lens 
fulfils, certainly in the highest degree, all the 
conditions of achromatism, for the over-correction 
of the margin, as well as the under-correction of 


glass lens should, therefore, be reserved exclusively 
to its own legitimate purpose of correcting the 
chromatic aberration, without reference to the 
spherical aberration, and the latter should be 


; 14 1 neutralised by some other means independent of the centre, are completely neutralised. But 
just—provided it is shown that (1 ae the flint- RA lens. P instead of this, the spherical aberration is at its 


tent is not being worked in the 
Range (2) that the reasonable require- 
ments of the public are not being supplied; 
or (3) that any person is prevented from 
0 0 the best advantage an invention of 
which he is possessed owing to the exist+ 
ence of the patent. We mi it easily devote 
a whole article to a consideration of this 
clause, for the possible conditions are so 


‘It will readily be seen that in the finding of 
a means which will enable us to correct inde- 
pendently the spherical aberration, a true and 
essential improvement of the telescope will be 
attained, because thereby the possibility is piven 
for both aberrations far to ss the above- 
mentioned limit of correction, which is also the 
limit of performance of the objective. Such a 


maximum. In other words N tho 
outer surfaces to remain unaltered), every devia- 
tion of the flint-glass lens from this form (Fig. 2) 
would include a corresponding reduction of 
the spherical aberration (at the expense of 
achromatism 


* 
4 The flint-glass of the double objective conse- 
quently can only entirely correct the chromatic 


numerous, that a bare consideration of the 


point in the abstract will not do justice to |P 


the many points involved. On the face of 
it, a patent should be worked, because it is 
really granted for the public benefit ; and 
if a patentee cannot or will not produce the 
patented article in sufficient abundance, it 
may be said that he ought to be compelled 
to grant licenses to others. It is easy to 
conceive, however, that the whole value of a 
patent may consist in some special manner 
of doing certain work, and an inventor who 
has discovered the better method is entitled 
to reap whatever benefit he can from it. 
But suppose, for the sake of a case, that the 
invention related to a special method of 
grinding wheat, so as to produce flour 
cheaper or better, and the inventor, though 
quite unable to supply even a thousandth 
part of the demand, refused to license other 
millers, it is clear that the public would 
suffer to satisfy his greed. e instance 
can be multiplied almost indefinitely, and it 
is not impossible that an invention might be 
so important that the owner of the patent 
might be in a position to practically close 
all other factories in the same trade, to the 
obvious disadvantage of the public. On 
the other hand, the patent might be of such 
a nature that to be compelled to grant 
licenses would rob the patentee of his 
deserved reward. From the public point 
of view, however, it is clear that 
the compulsory license clause must stand, 
ard the only point to be considered 
is the authority to whom shall be given the 
power of deciding what is a just and fair 
royalty for the use of the invention. The 
Bill gives it to the Board of Trade, and it 
may be doubted whether, as at present con- 
stituted, that is exactly the best tribunal by 
which such questions can be decided. That 
is, however, one of the minor details of the 
measure, on which there will be considerable 
diversity of opinion, but which we think 
may be safely left to the test of experience, 
in view of the fact that we have at last a 
Bill which will do much to encourage inven- 
tion. We may mention, in conclusion, that 


the Bill provides for the publication of an 
illustrated journal of patented inventions, 


and of reports of cases decided by the Law 
Courts; while the control of the Patent 
Museum is to be transferred to the Science 
and Art Department, with power to require 
a patentee to furnish a model of his inven- 
tion on payment of the cost. The Bill is 
not likely to become an Act as it stands, and 
those interested should watch its progress 
through committee ; but in its main features 
it is a decided advance. 


THE ACHROMATIC OBJECT- 
GLASS.—XVI. 


By W. Brapsvry. 
(Continued from p. 4.) 


€: NEW QUADRUPLE OBJECTIVE FOR ASTRONOMICAL 
TeLescopes— (Continued). 


e as demonstrated previously, a 

further reduction of both aberrations in a 
double objective is impossible; for the reason that 
both depend on the same factor, anda passing of the 
said limit 1s only conceivable in case the cor- 
rection of the aberrations is effected by separate 
factors independent of each other. The flint- 


with this view, and on this principle, is the pur- 
ose of this article to describe. 


double objective be altered if the flint-glass lens 
aberration ? 
„Let us assume the aie gay of form of the 


two outer surfaces, A an of the double ob- 
jective (Fig. 1),* to be such that the rays commg 


E . 


13. 2 


from the side A, parallel to the optical axis, 
suffer the minimum of spherical aberration; 
which is the case when the refraction which the 
ray undergoes at the surface of entrance is equal 
in value of angle and in direction to that which 
it undergoes at the surface of exit. f 

« Now, in this case the form of the flint-glass 
lens for itself alone deviates considerably from 
the above-mentioned best form, as even the 
direction of the refraction for both surfaces is an 
opposite one, as will be easily seen by the figure. 

oimprove the form of the flint-glass lens in 
such a way that the refraction at both surfaces 
takes place not only in the same direction 
diverging from the axis), but in the same 
egrce, without being obliged at the same 
time to alter the form of the exterior surface 
in favour of the spherical aberration, let us sup- 
pose the flint-glass lens to be flexible, the crown- 
glass lens, however, to be in a fluid state. Let 
us further presume (for the purpose of preserving 
the outer form of the objective) both to be in- 
closed in a vessel of a corresponding inner form, 
so that the outer (convex) surface of the flint- 
glass lens fits close to the inner surface, B, of 
such vessel, and consider the rest of the space to 
be filled by the crown-glass lens, supposed to be 
in a fluid state. 

Now press the flint-glass lens from the middle 
inwards (permitting a corresponding part of the 
fluid crown-glass lens to pass into the open space 
resulting from such bending) so far that 
exactly one-half of the mass of tho (supposed to 
be fluid) crown glass has passed over to the 
other side of the flint-glass lens; then this latter 
would have the desired form corresponding to 
the least spherical aberration, as will be readily 
seen from Fig. 2. 

‘ The objective altered in this way, consisting 
of two positive crown-glass lenses of equal focal 


For better understanding, the radii of curvature have 
been represented in this drawing much shorter than 
would be admisible in an objective for a telescope. 


+ Strictly speaking, this is not the case orme whole 
extent of the lens, but rather only for a limited distance 
from the axis. This distance is for a lens of least spheri- 
125 aberration a trifle larger than half the radius of the 
ens. 


means, however, or rather an objectiveconstructed 


‘ The first question is, In what way must the 


is to neutralise as perfectly as possible the dis- 
persion of colours without reference to the aspherical 


aberration, when it absolately does nothing 
toward correcting the spherical aberration. . 

If we now sup the crown-glass lens C, 
Fig. 3, while retaining the form of its surfaces, 
te so much thickened that, without touchin 
or cutting the surfaces, a concentric spheri 
cut (from the axis) can be made through it, in 
such a way that the outer one of the two parts 
resulting therefrom forms a negative (conver 
concave) lens (e, e, Fig. 3). We then have again 
in the other part, resulting from the cut, a triple 
combined lens, which for iteelf—that is, if the 
negative crown-glass lens (e, e) were entirely 

en away would, the source of light remain- 
ing the same, cause a very considerable spherical 
aberration at the newly-cut surface. This 
aberration, or, rather, the sums of the aberra- 
tions of both of the outer surfaces of this triplet 
may, however, without changing the foci of the 
lens, bo considerably reduced by bending the 
same back in the middle towards A; because, by 
this curvature, the lons is made to approach that 
form which corresponds to the minimum of spheri- 
cal aberration—that is, in which the refractions 
at the surface of entrance is equal to that at the 
surface of exit. 

If now this deviation of the triple lens from 
the best form is so great (i. e., the radius of the 
spherical cut just sufficiently short}, so that the 
part of spherical aberrations capable of being 
Bentele by the bonding is equal to the spheri- 
cal aberrations of the combined objective, the 
neutralisation of which is the ale be sought, then 
this bending back will be just sufficient to entirely 
free the objective from all spherical aberra- 
tion. With regard to the aberrations of the 
higher order, however, it is better to choose for 
the cut a still shorter radius of curvature, and 
to carry the banding back only far enough to 
neutralise the aberration in question, during 
which, however, the bending of the flint-glass 
lens, to reobtain for the latter the above-deacribed 
best form, must bo effected in a correspondingly 
lesser degree. 

“This operation, which completesthe new ob- 
jective, is „ in Fig. 4. The space 

tween the lenses ce and b (Fig. 4) resulting 
from this change of form, will then represent 8 
meniscus, which if consisting of the same 
material (crown glass), would have a very long 
focus, whose spherical aberration, however, 
would be equal to that of the objective which it 
is cut out of. 

“On doep eR paon of this mode of saa 
ising the spherical aberration, it appears 
the flint- pass lens of the double objective, Fig. l, 
has, in comparison with it, a little the advantage, 
on account of its greater power of rofraction, 
especially in regard to the aberrations of the 
higher order. But this inconsiderable sdvau- 
tage is abundantly outweighed by the arcum- 
stance that with this new mode a very large 
margin is left for the choice of the radius of 
curvature of the cut; whereby, in fact, the ed- 
vantage of a much higher correction of the 
spherical aberration may be obtained than would 
be possible in a double objective, even if 
chromatic over-correction at the rim were entirely 
left out of consideration. 

‘Considering the capacity of transmitting light 
of this quadruple objective, it must theoreti 
be admitted that the greater number of sur- 
faces must cause a corresponding loss of light- 
By cementing,* however, the lenses which join 
each other, this loss may be made for four wur- 
faces infinitely small. At the other four w; 
faces, however, a somewhat smaller loss of hgbt 
takes place than is the cage at the four at 
of the double objective, when thia is not 
cemented,t for flint-glass surfaces cause a greater 
Asch et en Cn ON RS 


* By the new method I am enabled to cement ever the 
largest lenses without difficulty. ee 

+ A double objective, with surfaces not joining. and 
conrequently not cemented, is, jon account of berder er 
rection of the aberrations, to be preferred to a 
one. 


I 


f 


crown-glass surfaces, and the 


Joss of light than 
four free surfaces of the quadruple obj ective are 
crown-glass surfaces. So the excess in loss of 
light of the quadruple over the double objective | ss l 
reduces itself, srictly speaking, to that part p, Name of to |Disappear- Moon 
which is caused by the very unimportant dif- % E Star. E ance. | Limb. 
ference in refraction between the crown-glass RA 
and the medium used for cementing. 
“Onthe otherhand, practical experienceteaches, E 
that it by te vont, pede of lenses in) 10 (B.A.C. 1361 3 58 pm.“ N. | 180 | 221 . 
et even if such advantage is only a slight 13 $ Geminorum 3h 8 20 „ gee 20 58 9 6p.m.| Bright 
one, the loss of light is of secondary importance, 20 ly Virginis 5 [tll 47 on 5 W 155 135 1 32 Dark 
and need not be considered“. 23 28 Libro 6 12 55 „ rig t 4 138 a.m. ar 
27 B. A. C. 6081 6 2 13 a.m.| Bright 118 | 105 327 „ | Dark 
(To be continued.) | : 
+ Near approaches. 
Jupiter’s Satellites. 
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oocultations of (and near app 


RIL, 1883. 
The Sun. 34 
32. 8 pms 
£ as H. | M. 8- 
4 At Greenwich Mean Noon. 
0 
2 4 75 8 | 20 fr. x. 
“| Souths. ; Decli- 4 c R 10 8144 „ 
a Right | nation. | Sidereal 5 I TI I 1045 9 27 
8 cen- | North. Time. 5 II TrI 11 | 32 7 
BION: 5 11851711157 
— — | 8 1 O D 8| 0 
h. m. sic. „h. m. 8 6 1 Ee R 11 | 28 
0 42 0 4 31 12 038 089] 7 7E 29 
1 0 14 6 25 49 0 57 43°60 i 
1 18 33| 8 17 41 1 17 26°41 3 3 l 
1 36 5910 6 3/1 37 9 17 Ec Eclipse; Oc Occultation ; Tr Transit of Satellite; Sh Transit of Shadow; D Disappearance , 
1 55 33:11 60 15 1 56 51°94| R Reap nce; I Ingress; E Egress. The printing of a W e in italics indicates that 
2 14 1015 29 35 2 16 34°71 its visibility is rende doubtful, either by the brightness of the twilight or by J upiter’s proximity 
to the horizon. . 
-4", Bo that; to 33-2" by the timo that the Ephemeris 


other Station, 


objection aga 


y u 


finding the Sidoreal time at | diameter will be 
will be found | ho will be a most 


in the construction of telesospe ob- 
tirel 


only about 5˙3 or 5 
insignifica nt object. 


terminates. 


on Bs 373 of Vol. XXVI. 
j he Sun’s surfaco should be 5 on every 32 int Daini 
ear day for spots, faculm, and other indications zugt; 8 ght eclination 
of disturbance. The Zodiacal Light is still echaguion Souths. E Ascension. North Souths. 
visible in the West, after sunset. 8 
The Moon h. m. h. m. a ; h. m. 
Is New at Ih. 36. 2m. in the afternoon on the 7th, 18°78. 11 13˙9 a.m 1 5 36:3 23 15 4 57˙4 p. m. 
and enters her First Quarter at 8h. 49.6 m., a. m. 39°3 N. 11 27˙4 „ 6 5 392 23 17˙3 4 40˙7 „ 
on the 14th. She will be Full 32 7 minutes 95 5 11 43˙0 „ 11 5 42˙4 23 19°3 4 24°3 „, 
before Noon on the 22nd, e 155 $ 1 5 pm 16 5 45'8 | 23 21-2 4 80 „ 
quarter at 7h. 3°3m., a.m. On e 30th. igh 2 7 9 From which it will be seen that Jupi 
i . 4 piter 
e may be looked for on the 7th and 8th. BPE 0 41-2 „ | gescribes a short arc to the North and East of 
ere bea partial Eclipse of the Moon on, z Tauri ‘The Minor planet 
: : . ; planet, 
April 22nd, but it will be invisible here. Hence it will be.seen that Mercury will travel Vesta 
; from Pisces, across the whole width o Aries and ‘ ; on 
Day of | Moons Age Souths into the confines of Taurus. He will bein con- Continues in a favourable position for the 
Month. at Noon. junction with Neptune at 8 a.m. on the 27th observer. As on the two proceeding months we 
— : give a little Ephemeris of her for intervals of 
Bee fe Da y e Venus. 10 days. 
1 17 6 31•3 a. m Is a Morning Star during the entire month, and | es : | 
6 28:3 10 58°8 „ is decreasing in 8 3 e Sun | os Right | Declination Souths 
7 3 5 becoming in interest asa t igure, and Arak A aa | pela 
21 13˙9 11 361 „ angular diameter, as We haye just intimated, e a 
26 18˙9 2 446 a.m. dwindle from 16:4" on tho lst, to 13°6" by the h. m. 8 h. m. 
30th of April. 1 | 9 664 | 22 208 | 9 16°9 p.m. 
The Moon will be in conjunction with Venus 3 2 11 A 515 31 sea 7 5975 5 
at 6 p.m. on the 4th, with Mars at 7 p. m. on the 9 2 Right | Declination Souths. ” 
sth, with Mercury at midnight on the 6th, with b> | Ascension.| South. So that during the month of April, Vesta will 
Saturn at 1 a.m. on the 10th, and with Jupiter describe a pendulum-like path in that very blank 
at6a.m. on the 12th. jee region of the sky to the t, and rather to the 
i Mercury h. m. o 7 h. m. North of y Leonis. 
, ; . 1 | 22 49 | 12 28 | 9 2.0 am Granis 
Isa morning Star during the first half of April, 6 22, 27°4 10 16:1 9 30°0 „ be a } 
but comes into superior conjunction with the Sun 11 22 49°7 8 21˙6 9 32°6 „ Is still in a good position for telescopic observa- 
at IIa. m. on the 16th, after which, of course, be] 16 23 11˙8 6 20˙5 9 35˙1 „ tion, being visible during all the working hours 
travels to the Eastward, and becomes an Evening 21 23 33˙9 4 14˙1 9 37-4 „ of the night. His angular diameter diminishes 
Star. Travelling as he is oe behind the Sun, 26 23 55˙8 2 36 9 39-6 „ uito imperceptibly from 4 during tho first half 
71 18, Ya course, in a most indifferent position for of April to 3°8" towards the end of it. 
e observer, and if t all, it will betowa : 
the end of the ae . At this date his 1 The path indicated above lies in a barren region | 8 eas 
z of the sky occupied by parts of Aquarius an be Right Declination Souths. 
How much have the atrongly-magnit iog objectives | Pisces. g © | Ascension. orth. 
of the microscope naturally of such slight capaci of Mars 
transmitting light, been improved by the increase © the Set ines i — — — — 
3 of lenses. At the nn 500 e thought that Is still invisible. h. m. h. m. 
ver 0 ‘ 
be applied to Practie Züruntage e of the want Jupiter 1 11 26˙1 1 31˙8 10 46˙4 p.m 
of lent: the idea at constructing an objective of of nine b Sunligh i 6 11 254 | 4 35°3 | 10 260 „ 
r with g det, And vet ag would Souths now in right unhg t, an 18 80 11 11 24˙8 4 40°4 10 bT p 
duced by 5 hice N Bele ee oa rapidly approaching, the West, that, even at} 16 11 241 | 4 44˙2 9 454 „ 
and the the beginning of April, ie 15 tele for as] 91 | 11 236 | 4 47˙7 9 25:2 „ 
as possible. Towards tho ot off 26 11 231 [( 4 507 9 5.0 „ 


rade arc is described to 


This very short retrog 
eth magnitude star 89 


the north: west of the 
Leonis. 
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: Saturn 
Has, for the observer's Purpose, now left us unti? 


the autumn. 
Neptune 
Is quite invisible. 
Shooting Stars 


Begin to be more numerous this month. The 

may be looked for between the 4th and the 11th, 
also from the 19th to the 21st, and notably may a 
shower be expected on the 20th. Watch should 


again be kept, too, from the 26th to the 30th. 


Greenwich Mean Time of Southing of 
Eight of the Principal Fixed Stars on 


the Night of Aprii let, 1883. 


Souths. 
Star. h. m. s. 
a Cancri a ws 8 12 45°52 p.m. 
a Hydra s Js . 8 42 25-73 
Regulus zi 5 9 22 37-49 „ 
a Urs Majoris ss 10 16 51˙15 „ 
„ Leonis és si 11 3 1821 „„ 
B Corvi 8 F . 11 48 20-14 „ 
a Canum Venaticorum -» 12 10 34-89 


Spica Virginis.. 12 38 59:01 


The method of ascertaini 


375 of Vol. XVI. 
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PRACTICAL NOTES ON PLUMBING.— 
LXII.* 


By P. J. Davies, H. II. A. S. P., &e. 
(Continued from page 48.) 


1 SHALL now give a table of the strength of 

lead pipe suitable for Pump- work at different 
depths, &. This table is the result of practical 
obser vation, and of long and careful watchin 
whilst at work, ee &c., an 


consequently may be relied upon by 


Take notice, these Pipes havo not becn subjected 
to powerful jars, but simply tested under a 


thickness throughout the length, but they may be 
worked as in the table. If no air-chamber ig 
use foo extra substances to compensate for 


the jars, &c. 


Leap Pump-Pipg TABLE, SAFE For Pressures 
FROM 10PT. To 550rr. OR FROM OLB. 10 


275LB. TO THE Savane Ick. 


9 
ng the Greenwich | Aft 
Mean Time of Southing of either of the Stars in 
the above List for any other night in April, as 
also that of finding the Local Instant of its 
Transit at gus other station, will be found on p. 


1 explained the pump table, and the must fit the pole on the Pump- rod with screwed, 
weight of lead pipe, for wells of different depths forked irons, as you did at N, also at E, Fig. 
&c., we will proceed with the fixing of the Jead 307. Of course the pump-rod, Fig. 310, may be 
lift and force-pump, Fig. 310. 

First fix the stage C, Fig. 310, which may be 
formed of two Pieces of oak quartering, say iin. 
by Gin., or of iron such as shown at Fig 311 and 


two pieces of brown per or board to keep the 
lead flange off the cold. 

er this take tho board away, and allow the 
lead flange to rest upon the stage ; then fix the 
second stage H, which should not exceed 9ft. 
Gin., next turn another flange joint over the lead 
collar, and make the Joint M, and so on to the 
top. When on the last stage, as at I, a branch 
joint for the rising main must be wiped on to the 
barrel: Take care that this, or spurs of solder, 
do not come through the barr » 80 a8 to prevent 
the free passing of the bucket. Now open the 
end of the barrel at R., and taft the top over the 


worked with a lever handle on plank, as shown 
at Figs. 319, 331, &., or with the compensating 


Works through a guide, S, which keeps it, 
Perpendicular, and prevents the copper rod 
getting bent; this will be further explained in 
Pump Rigging and Fixing. It may be noticed 
at Q, Fig. 310, that this wheel has a balance- 
weight, which may be made exactly to half or 


S C. TLR 


— 
fin! 


T 


l 


lead flange, which should be gin. to zin. thick, 
and Sin. larger than the barrel, viz., 4in. on each 
side for nailing, &c. N ext take the stuffing- box 
and flange, Fig. 313, and unscrew the top of the 
flange Z, and tin the edge of it; after which 


off the inside of the barrel, otherwise they will 
Prevent the passing of the bucket. Of course 
the top and bottom of the air-chamber must be 
properly soldered to the Pipe. This air-chamber 
is drawn large in Proportion, because the barrel 


3 8 ; ` 3 of the pump is made to Pass through it, and 
E 8. 4 3 oa | which of course greatly reduces its di ensions, 
8 g $ | & 8 g 2 8 that is to say, so far as the useful effect of the 
59 E ER 38 Ba $; air-space is concerned. At 1 may be seen 
28 27 88 28 an 88 another air- chamber, ahowing that it is not 
9383 2 j Si | ES 3 absolutely necessary to fix the air-chamber at any 
g os |= Ho | OF | tw one particular place, nor is it nece to k 
A 8 8 2 | g 8 to one shape. All t t is required is that it 
— —— — . should be large enough, and fixed near the pump 
in ft. lb. 15 ft lb bucket or working part of the barrel. 
23 25 | 38 22 1% 6 (Zo be continued.) 
120 48 * 45 84 

i yi 77 — 

se 5. 250 52 55 70 96 — 

3 % 5 . DYNAMO-ELECTRIC MACHINERY — 

4 8 £ 3 109 130 X 

75 ” 4 1 42 i 

„„ % 72 „ 8 00 By Prof. S. P. Thors ox. B. A., D. S 

ss i 400 i 2 5 ioo solder it with the top of the pump barrel to the y trot. 8. P. MESON, 5 

5 7 550 96 75 90 112 flange as shown at L R, Fig. 310, or, instead of (Concluded from vage. b.) 

3412 wo, 72 „ 110 120 this stuffing- box, Fig. 313, another kind known 1 NOW turn back from these somewhat abstract 
oe | 140 130 las the Bath stuffing- box, as shown at Fig. 314, questions to consider, by the light we have 
mended) = may be used. This top has a screw cut at T, derived already, some ints in the design and con- 

% |» 200 8t 15 160 140 Fig. 314, instead of the flange screws known as struction of motors. e shall find that many of the 

a hae de ee 33 a 10 | 5 pump screws, see F., Fig. 287. Of course, as | rules suggested in my former 1 m 5 

(will ts 80 112 may be seen at Fig. 314, a screw wrench is used also to the case of motors, and supp y, answers to 
stand25) „ | 10 | 199 instead of a screw driver. The next thing re- a Da ons 5 se Mon. Ra 

‘ B 64 5 150 150 quired to be done is to fix the sucker box E, shall we build numbers of small ones? In m first 

1 100 72 „ 180 168 Fig. 310, and get the bucket fixed on to the pump leoture I proved that, in’ the dynamo ant 

" 200 s4 5 20 | 184 pole. On the top of the pump Pole is fixed a generator, the capacity for doing work increased as 

" 490 ie 4 ae 70 | hard drawn copper rod, L, see Fig. 316, which the fifth power of the linear dimensions ; 1 

a 500 120% „ | ola 

70 112 
100 140 
170 160 
190 170 
230 200 
70 170 
110 200 
150 |234 
a3 5 0 
20 | 300 nomical in working. I assume here, of course, that 
30 aa the large machine can be placed under equally 


ime 
Frem the Buding News. All rights reserved. L 


„to hold the bow connection, as shown at. —, Extracted from the Cantor Lectures delivered befare 
K, Fig. 310, and also at K, Fig. 316. Yo. the Society of Art. = 
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advantageo™ conditions of supply. any rate, in small machines — the complication of | 
nt in the theory of the dynamo parts which was expedient in the generator. Some 


means the only po 
which can be applied to practice in the cases in of the little motors that have 
which the dynamo is used as & motor. I will give of Deprez, about this machine of great interest, 5 
another erample. f i a| ever, a later addition. It is provi with a 
In the erat en don feld of usefulness reversing gear, which, when I move the handle, 
opening out for motors, so soon as We have such a reverses the jon in which it runs. This gear. 
ing as regular town supplies of electric currents advantageof dead points to take into which is the invention of Mr. Reckenzaun, is shown 
laid on, it is most important that motors should be in his first motors, P tnisarmatorelongitudinaly in Fig. In it there are two pairs o brushes ; 
ined, not simply to work with the constan hor@-shoe magnet, iin the | the two upper ore fixed to a common prush-holder, 
electromotive force supplied at the electric mains, which turns on ee and can be tilted by 
but designed a work at uniform: It is . 10 a lever haudle to right or to left. The 
higbly important, for example, in driving a lathe, o lower brushes are also fixed to 8 holder. 
and indeed many kinds of machinery, that the Against each prush-holder presses & little ebonite 
speed should be regular, and that the motor should i ion. roller, at the end of a bent gteel spring, ed at i 
not run away” a8 soon as the stress O ied out in Ak . middle to the handle. e result of this arrange” 
cutting tool 18 removed. Now, I.. my secon i ilisi ment is that, by moving the lever, the brus 
lecture, I spent some time . e methods by can be ive a lead in either direction, 
f Perry had and so start the motor rotating in either direction 
solved a converse pro em to this, Such a reversing gear 18 obviously a most essential 
etting a dynamo to feed a circuit with currents, ind i 
» constant electromotive force, when driven with a if the difficulties of spor 1 55 the brushes, ca 
uniform 8 The solution to that blem we | ag ints. ; by the sudden removals of them from the collector, 
saw consisted in using certain combinations for the i - i be obviated, must rove much better than any 
field-magneti which £ an initial magnetic i mechanical device to reverse the motion, by trans- 
field, in ependently of e actual current furnished ferring it from the axle of the motor ough a 
by the dynamo itse w. itis not hard to see train of gearing to some other axle a 
rsely, and | the rotating 0 8 advantage of electric motors is, that they can 80 
ply all the rules about slitting to get | casily filed directly on the spindle of the machine 
i i to drive—an advantage not lightly to be 


f generators, ap 
eddy-currents, ave idle coils and they are 


that motors my I 


arrangements for their 
thrown away: 
is. indeed, an immense field for useful 


pphea wi 
electromotive force, their speed shall be constant, | pole-pieces, j There is, in 
whatever the work OF no work which they may contacts, also are most applicable to motors as well industrial application of electric motors, 80 soon a8 
doing. Theone difficulty in the problem—an this is we once have at our -posal regular town-sup lies 
d of electric currents. dy we have got the little 
motors of Griscom, Howe, and others, adapted to 
work sewing-machines, and instruments re uiring 


a mere matter for experiment an calculation—is to 
very 8 power. Larger motors, for 
i i though not yet muc 


find the critical number of volts of electromotive 
the market. Messrs. 


force at which this will hold good. It is, in fact, 
0 
known to the public, are 10 
tout an electric lift or elevator* 
é . 


i finding the critical 


velocity at which one of Deprez’s or of Perry's 
combination dynamos m e driven, in order that 
it ive a constant electromotive force. Siemens have brough 
co motors in which a small dynamo, itse g very quick, 
drives an endless screw, and communicates & 8 ow, 
on which the 


it ma 
Marcel oprea has, himself, 
upon this pian. Some three y unt, in 
of Deprez’s motors, which ran ata perfectly uniform | give me a constant velocity when wo 
. | external electromotive force of a certain n 


but powerful. motion to & drum, 
i un If town-supplies of 


8 
electricity were accom lished facts, such ts would 
ipli ind there are very many pur- 


quite 
Whether it was lifting a load of five kilogrammes volts. 
from the ground, or was letting this load run As an armature, I employ a form which, I think, 
load at all, the unites simplicity with efficiency for the end desired. | P 
n ` 


5 5 was the same. At the 
ectrique of 1881 a large number of eprez’s 
motors were shown, running at uniform speed an Little, in 1844, when he paten an 
es, lathes. sewing- machines, locomotive,” has become an established fact. From 
theelectricrailway first established in Berta, 1880, 
y have 


driving various 
by Siemens and Halske, we 
f the electric tram- 


ce. 

Amongst others who have aimed at producing a 

motor to work at uniform , are Professors the further developments © 

Ayrton and Perry. Professor Ayrton informs me mar in Paris, and the experimental electric 

that one of these motors, weighing only 350 pounds, way at the Crystal Palace. Edison has con- 

will give an effective power equal to 8-horse power, structed an electric railway at Menlo-park, and 

and that without any mechanical governor with- built electric-locomotives to ply es it. Normust 
in the nature of a moving I omit to mention how, in the b eaching fields of 

i way does most satisfactory 


out anything, in fact, i 
oes at the same apeod, what- France, an electric tram 
duty; nor how, finally, in the sister isle, at the 
i way, Messrs Siemens Brothers have 


ever work it has o.“ 
It is, o course, possible to use as a motor any 
direct current d o, whether the field-magnets established a line O 
i actually in opera jon. 
Latest of all of the applications of the dynamo 


be series- wound, shunt-wound separatel excited, 
or permanently maguetised. There is this curious 
int of difference in different cases. Suppose the 

mo to be arranged so as to work as a generator, 


as a motor is that of electric ) 
we know, fitted up, in 1838, an electric 
eva, first with Daniells 


which he pro led on the 
afte with Grove's ce and was even 


and then to be supplied with currents from d. 
exterior source, to make it work as & motor. and ’ 
the dynamo 18 series- wound, it will run the reverse | able, when he used 128 large cells, to carry fourteen 
way (or against its brushes), 20 matter which way persons against the stream, at a speed of about 14 
the currents run through it. If the dynamo mile per hour. 
shunt-wound, it will run with its brushes, which- M. Trouvé, of Paris, was the next to apply electric 
ever direction e current runs through it. The r, in the shape of Planté’s accum tors, to a 
direction of rotation taken by the separately- easure - boat, with which he navigated the Seine. 
excited and the magneto-machine with ut M. uvé has more recently abandoned 
the brushes, if the current is in the right direction, storage cells, an has returned to the use of a 
through the armature These points have to be pichromate battery. herewith to drive the little 
taken into account in any attempt to combine thel ^ boats, which he fits up with is little motors, 
different systems. mounted upon the top of the rudder, and turning n 
If we attempt to apply to. motors rules and su light acrew-propeller by g driving belt, which 
5 such as those applied to generators in down behind the rudder into the water. 
of these lectures, We all find that, whilst Still more recent 18 the electric launch which 
some of them apply directly, others are sn ly . made its trial trip on the Thames,t last September 
in contrast. For example, we found it advise This is an iron boat twenty-five feet long, fitted 
the currents in generato with a screw, and able to twelve persons, 
while running against the tide, at a pace of eight 
No existing motor of requisite 


for the sake of steadying 
to ure large and long field-magnets with plenty 
iron, and with heavy pole-pieces. In the case of ‘ li tur miles an hour. 
motors, there is no auch necessity laid upon us; modifie power having et been made of a form convenient 
iform steady ding, as it were, On? of th to place Greedy upon the axis of the propeller, the 
les to one another. ‘ent has, in i o of 
an overhead 


driving the screw by belts from 
er-chaft, which receives its motion from two 
i > dynamos placed below. Each of 


for we want here to produce & 
rotation. Now, even if the impulses be intermittent coils within another, at right ang 
the mechanical inertia of the moving will | And havin duplicated the coils, I must, of course, 
steady the motion. Electric currents have no such i i 
inertia (except in so far as the self-induction in a | therefore, becomes either a four-part collector, OF small Siemens 
infi like that of inertia), and else a double collar, accordin i these dynamos has been rovided by Mr. 
d the armature, but | Reckenzaun, who designed the fittings of the 


also invented an electric lift, in 
tor, running ata hi A 
f which is the design of Mr. A. works the chain of the lift by a train of tooth wheels, 
i i ich h his elevator was shown in 

+ In 1856, Mr. G. E. Dering constructed, at Messrs. 
ic boat worked by a motor, in which the 

rotation was effected b magnets within coils, 
i and acted on successively by 
a battery. It succeeded, I am informed, in 

making headway. though at small speed, against the tide 


not say that, for large motors, it may | like those of the Brush dynamo, 

not be advisable to multiply the paths and segments four commutators 
for oth reasons—as {or ple, to obviate grouped pairs of brushes in 
sparking at the collectors; but, for securing steady contact with them. l 
running the inertia of the moving parts spares us De Meritens employs & ring armature very like 


points. 


——— Je — — 


— — 


-We l 


turned in the direction in which the sound is heard, 
and the two hulls then constitate a collision diagram 
of the case to be dealt with. 


——— f——ͤ— 


THE AIM OF EXERCISE. 


SCIENTIFIC SOCIETIES, 
ROYAL MICROSCOPICAL socrery 


sixth meeting of the session of this Society 
was held on the 14th inst., at King’s College, 
Strand; James Glaisher, Esq., F. R. S. vice · prexi- 
dent) in the chair. 
Mr 


of greater things. As with steam- boats, 80 with 
electric- boats, we shall find that we begin with 
small experimental attempts, and increase in size 
48 experience dictates, 


——— 


FOG-SIGNALLING AT SEA. ; 
* p bability of collisions between steamers 
na vigatin i i 


r | Lgaricus (Mycena) epiterygius, Scop., exhibited 
under a microscope in the room. 


i their hew secretary. 
8.a given area of water in 4 : : 
the duplicate ratio of the number of steamers. That r nks letter Gate Mineralogist of 


ro. 
ls to say, with ten times the number of steamers 


ing equal. 
In the system of fog-signals at present in opera- 
tion, the consist of one, two, or three blasts. 
A code in which each signal would consist of four 


the ordinary “ Nicol” form. He believed it would 
be found a very practical addition to microscopical 
apparatus. 

F. C. Kiner's letter was read by Mr. Crisp, 
accompanying three heliotype Photomicrographs of 
mosses, ác. 

Dr. Braithwaite thought the Photographs were 
"| very excellent, but feared that the plates were not 
sharp enough. 

Crisp exhibited a new form of Abbe's con- 
d | denser, the mounting allowing it to be used with the 
„smaller stands, and the diaphragm consisting only 
of a sliding plate pierced with four apertures of 

ifferent sizes, 

Epen, in reply to a question, said there 
Would be no difficulty in using this condenser with 
a proper rotating stage. He could not say that it 

be in all respects as convenient ag the r 
form; but against this must be set the fear that 
ere were many small instruments in use upon 
which the larger one could not be used at all. 
M : : : 


pass card 
into eight arcs, a four-blast code would divide it 
into sixteen 


nutrition, and not having that power in working 
order—so that some time must e. 


trill, which I will call U and R. For clear and trill 
may be substituted short and long, or high pitch and | b 
i and R being th 


the words you ” and are,) the signals are easily 
spoken with these names for the blasts. 

Any eighth Part of a given line can be indicated 
by the word left or right, three times; thus, left. 


frog-plate. 
r. Hudson's paper “On Five new Floscules, 
with a note on Prof. Leidy’s Genera o «tcyclus. 
and Dictyophora,” was read, and illustrated 
by drawings enlarged upon the board by Mr. 
Stewart. 

risp thought it a matter for remark that at 


ould ird eigh the left, C 
the ante the third e e 155 i this d: y five new Species of such a Rotifer as. 
ie 
I 


e e way, right-le 

the sam tie 1 the let fifth, and ria should have been found. 

- “ngpen said that the had been obtained 
from quite new ground near Dundes. 
f. Bell remarked that one of the five had since 
been found by Mr. Bolton near Manchester, 
Mr. Badcock thought it ought to encourage col- 
tors to search much more carefully in their old 
localities, though these, unfortunately, were 


ming more and more reduced in consequence 
these. The first blast Would always be read to , atten of r wachments. ; 

mean north or south, and all the other blasts will be b Mr. Ingpen said it also showed how needful it 
read east, or else west. As there is an R in north . Was to use all their efforts in the direction of 


and a U in south say R for north and U for south. Preserving those places Where they knew the 
East is on the right of a map, say R for east; and 
as noe is a U (or rather two) in west say U for 


Let the signals given be RU U R. The first 
blast R denotes the northern semicircle. The 
second blast U denotes the quadrant forming the 


Improvements in Die Sinking.—A new 7 : 
method of die-sinking has been introduced from Ponds at Suaresbrook, from Which 80 many rare 
G. F. 


America by Mr. Champney, and is being 5 ae 
worked in this country, If an oi cutting Communications between them. It Was, he 


water, 
Mr. Oxley said that for microscopical Purposes. 
these ponds had been quite 1 by the communi- 
aes : : ; : cations cut between them, and their draining, 
beeen tho Aided 1 The N having | ~ r. Waddington read his paper “ On the Action 
the. lf dis «nde of a heavy dro ithout of Tannie Acid on the Cilia of Infusoria.”” 
e steel for the die Mr. Crisp thought that those Fellows who saw the 
th # slide of 7 uramecium exhibited by Mr, Waddington, 
would be struck by the very extraordinary appear - 
ance it presented. 

r. tugpen inquired if Mr. Waddington haa 
been able fo mount the Infusoria, aud what medium 
would be likely to Prove the best, chemically, for 

se. 


the 08 

r. Waddington thought he should prefer dense 
gelatine ; but no doubt a great denl of washing 
would be required previously, in order to get rid of 


Mt. Badcock asked if Mr. Waddington could 
account for any difference between the action of the 
acid on the cilia of the Laramecium and the set of 
other infusorin ? 

Mr. Waddington said he could not explain the 
difference, except that Possibly the sets being 
thicker might require a longer exposure to the 


8 
thut quadrant. he fourth blast R defines the two 


ving an 

arc a hat half which is 

denoted by, the blast is once comprehended, the 

mind itse provides & compass circle diagram 
which it divi 


at one blow. en cool, it is ready for hardenin 
in the usual way. The saving of time thus effected 
is very great, it being stated that most dies can be 
completed in ag many hours ng the ordina 


To facilitate the Putting together of the two 
Courses, I have constructed a dial carrying two 


A, on board of which it is. The other, carried at 
the circumference of the dial, represents the other 


Course signal is received a handle is turned to that 
course, the plate carrying the other model is then 
Abstract of & paper by Mr. J. Macrantaxp Gray, 
Tead at the recent meeting of the Institute of Naval | b 
Architects, 


r. Stewart thought the explanation wonld pro- 
bably be found in the difference of development of 
the cuticular layer, which in Some species was 
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SCIENTIFIC NEWS some cities of the United States now; and 
ar in Chicago the other day tho lines of several 
3 telegraph companies were cut, by order of the 
NOTHER computation of the clements of mayor, because they had not been put under- 
A Comet a, 1883, by Dr. Oppenheim, appears | ground, as required, by March the first. 
in Dun Echt Circular No. 73. „We From the] It is often observed that bricks imperfectly 
elements previously found on p. 28. From ob- | baked become friable at tho surface, and in time 
servations made at Cambridge (Mass.), Kiel, and | are reduced to powder. This phonomenon has 
1 at . A 95 ne 15 pe been attributed to the action of moisture, alter- 
Q 278° 1 4 20" ee 8˙ a4 9.8808 6. nations of heat and cold, &c.; but recent observa- 
ho eph 18 f. B iam dni 555 8 tions by M. Parizo make it probable that these 
o ephemeris Tor ga midnight gives: often merely favour the action of the real cause 


much thicker than in others. The more exposed 

bodies of the Paramecia would cause them to 

succumb almost at once to the action of the acid. 
Mr. Webb's pape “On Diamond m other 


reed. 
The meeting was then adjourned to April 11. 


ed ee E 


THE METEOROLOGICAL SOCIETY. 
usual monthly meeting of this Society was 


held on Wednesday evening, 21st inst., at the 


Institution of Civil Engineers, Mr. J. K. Laughton, A N. Dec viz., th x . i 

˖ as : aes . s viz., the develo ment of microscopic org? sms. 
PRGS. President, in the Te Eai Mar. 31 ... 3h. 34m. 138. . 21° 151 | Having ao served. some swellings n tho plaster 
gentlemen Hawle Pr. C. M. gieren, F. KS. April 2.... 3h. 42m. 598. . 20° 16.6 coat of a brick partition, he pierced one of these, 
Mr. C. Walford, F 8.8 and Colonel H. G. Young „ 4... . Jh. 51m. 148. .. 19 19 6. fine red powder came out, resulting 


7 
On the last- mentioned date, the brightness will | from puly erisation of the brick. Examined with 
be only one-fourth of what it was at the time of ifyi wer of about 300 diameters, this 


discovery. 


Mass., by Mr. A. Graham, and of such organisms under about ŝin. thickness of 


also micrometrical observations made by Baron plaster scems surprising ; 
Engelhardt at Dresden. We havo also several the same organisms (though fewer of them) at a 
Science Observer circulars which show that the | depth of about lin. in the undecayed brick. 

work of disseminating early information of the deteriorated bricks showed the same organisms 
comet-discoveries is being prosecuted with | in variable number. These facts secm to have 
vigour. important bearings on the durability of build- 
Dr. B. A. Gould has discovered that the sup- mgs, methods of disinfection of hospitals, &c. 


A 


posed variable star p Doradis of Lacaille is] A careful study of the radiometer has been 
really B. A. C. 2000 and Stone 2836 Pictor. recently made by Herr Pringsheim, bis apparatus 
Some other stars observed by Lacaille found in] consisting of one vane hung by & long bitilar 
the catalogue published by the British Asso- suspension, and pearing a small mirror to reflect 
ciation have no existence in the positions assigned a ray of light on 3 scale. He is led to believe 
to them. that a pressure emanates from the heated side of 
The observations of Prof. Asaph Hall on the | the vessel, which pressure increases wi e 
parallax of a Lyræ and 61 Cygni have been | temperature, and is independent the nature 
published at the Government printing office, | of the material of the vessel. Absorption by 
Washington. ‘The paper on the subject, read | tho rarefied medium is extremely small, and may 
before the American Association for the Ad-! be neglected. The action of the vane is due to 
vancement of Science, has also becn reprinted | the rate of absorption and conduction on its two 
at the Salem Press, Salem, Mass. sides. Horr ae Seat he theory 15 
vlov'g i currents of the rarefied medium as untenable, 
a am l: Langley e orma ee on | and believes the kinetic theory the most reason- 
the Selective Absorption O Solar Encrgy z : t 
appears in the American Journal of Science for tho | able one- The supposed influenco of 5 form 0 
present month, and has been reprinted for tho radiometer vanes ; due not to the torm, but to 
separate circulation. ‘According to the researches the proximity to the sides of the inclosing ter to 
described, the future existence of life on this | The author further employed the radiometer to 
jobe would appear to depend not 80 much on the measure the heat in the ultra-red portion of the 
ed | direct solar heat as on the too-little regarded solar spectrum. ; 
for travellers—viz., barometers, thermometers, uality of sclective absorption in our atmosphere.] The column-like geological formations knowtt 
- hypsometrical apparatus, compassee, artificial hori- Prof. Langley promises further papers on the as styloliths (met with in the Trias) have given 
20G, &c., some very interesting, historicas instru- ; 1 : Hi 
ments used by celebrated travellers and explorers 
were exhibited, including those used by Dr. Living- 
stone, in his last journey ; by Commander Cameron 
„during his journey ache Africa; by Sir J. C. Ross, 
In his Antarctic xpedition ; by Sir E. Sabine, in his 
Arctic Voyage, &c. 


climate is delightful. The actual heat is greater 
in England, especially the intensity of the 
gun's rays, but the weather is less variable. Fruits 
and crops as a rule ripen earlier, and are not ex- 
poer to the vicissitudes of the English climate. 

he atmosphere is clear and pure, the air dry and 
bracing. Dr. Cook describes different kinds of 
dust-storms, and considers that they are due to an 
excess of atmospheric electricity. ith regard to 
the Simoon, which occurs us y during the hot 
- months of June and July, it is su den in its attack, 
and is sometimes preceded bye cold current of air. 
It takes place at ae as we i 


last of a furnace, and the current of air in which 
it passes is evidently greatly heated. Dr. Cook 
believes it to be a very concentrated form of ozone, 

nerated in the atmosphere by some marke 


After the reading of this Tr the Fellows in- 
spected the Exhibition of eteorological Instru- 


ments for Travellers, and of such new instruments 


subject. The investigations were mado at] rise toa good deal of discussion. Herr Gümbel, 
Alleghony Observatory and at Mount Whitney | who has lately made them a subject of study, 
with the aid of the spectro-bolometer. has artifically imitated their mode of formation 


Tho next Gresham Lectures on Astronom : : 
will be delivered by the Rev. E. Ledger, on May chalk, mixed with but little clay, was covered 
22, 23, 24, and 25. with a quite thin layer of strongly coloured clay- 
ne, ae der Eater ur gn. of, S| wi, ab wake points ad bete e De 
wp to . i de o prar | no ae oe St duke Ta» 
gress of ph ‘siological discovery from the fifteonth lead plate sinks slowly by its weight, and in this 
poy ; 7 portions of the underlying mast are 
orced up through the holes into the mass above. 


——̃ H 


USEFUL AND SCIENTIFIC NOTES. 
—— . — 


y h for Negatives. -~ Palest orange | be given by Prof. Tyndall, on Count Rumford ; ; 
shellac, 20% 5 bleaches, 10. Braise 1 m sandaraes | and six by Dr: A. Oo ‘on Geographical Evo- | an age ot elay bal un wee paria e clay coat. 
ve: pint, ud. lution. ‘ho latter will, in addition, deliver a] After dryin eal easily distinguishable md 


reduced to small pieces. Power the sandarac 
and then add the whole of the spirit, putting in a 


rey evening discourse on Tho Canyons of the | similar to style ths were obtained. 
few small pieces of glass to prevent the shellac 


rest: Mr. R. H. Scott will deliver one on À nai 
Weather Knowledge in 1883 ; Prof. Huxley] ôt 2 recent meeting of the Societé d'En- 
will discourse on Oysters and tho Oyster Ques- couragement, M. Meyer submitted a new com- 
evident that solution is complete. Al that is then | tion; and Prof. Flower will give an account o bination of paste for making incombustible paper 
necessary is to set aside to clear, pour off the clear, the, probable origin of Whales, and describe their | OF paste- board of all kinds. The chemical come 
supernatant fluid, and filter the rest. It is best to | habits, past and present. | position was not given, patent rights being not 
„et fully secured, but it was stated that asbestos 


allow a month or two for subsidence. for the : : 1% zu high fa zuin th 5 
insoluble part occupies 80 large a space that much Sanitary science 15 IS high, favour with ag is the principal base. M. Meyer presented & 


waste through evaporation &., is caused if and Grocers’ Company, for they have established : e nape z 
5 large quantity be passed through the three ave scholarships,” each of the value Sa ee 15 ise engrav ne 
filter- of £250 a year, and offer besides a “ discovery is aleo showed a various Sour painting a ich had. 
Mr. E. Korte of Vienna, has already taken prize of £1,000 once in four years. Two of the Be dergone the feats of ceramic paintings. The 
out a patent for decarburising cast iron by means of |‘ scholars will be appointod next May, when | colours retained their brightness and the paper 
carbonic acid, which at the high temperature em- the first subject for the prize will also be an- its flexibilit A sheet of the author's paper 
ployed, parts with oxygen sufficient, it is said, to nounced by the Court of the Company. The written on Ain. ons ot his inks, was held ela 
Som bine with the carbon in the iron. The inventor | ‘* scholars are to be left to choose their own | mi % in the fla f „ Purner; neither 
fields of research ; and the period of investiga- . 8 1 i. gas ern 
tion for the prize will extend to the end of 1806. re 8 
Having observed that in hen’s eggs partly 


claims that the difficulties involved in the employ- 
ment of a metallic oxide are hereby overcome. 

TIME deepest coal-mine in America is at Pottsville,| Mr. J. Burns t Castle Wemy ha d : id A ih al 
Penn. The shaft is 1.57öft. in depth. The coal-boxes, r. J. Burns, of base emyss, has mace varnishe , the embryos did not attain the norn 
h olding 4 tons each are run upon a platform and the arrangements with the Post-office authorities for | size, Herr Gerlach and Herr Koch were recently 

i i connecting the Glasgow offices of the Cunard | led to make a, number of experiments in artificial 
Company with his rivate residence by means 0 production of dwarfs, by limiting the access of 
telephones. The i j l 


whole weight of 6 tons is lifted in u little more than 
a minute. The output is said to be 200 car-loads 
ee That i dered a long line; but ding to d n varnish, all 5 
ives-Lille C chat is considered a long fut ; but according © coated over with varnish, except an “air 
> te Fierio Compan a, nen Sow the French papers, M. Mauser has succeeded in | spot’’ over the germinal disc, about a fourth of 
shell, capable of piercing Ein. armour-plates ata sending telephonic messages from Paris to Nancy | an inch in diameter. Of the embryos developed 
155 miles; and we hear by cablegram of aon the fourth day, two wero only pout half the 
successful line, on anew system, between New | length of normal embryos ; in some, the com- 
York and Chicago. paratively strong development of the head was 


Ge@eoven-mile range. 
In America gas Was made and used as early 
Underground wires only are allowed in remarkable. To get more pronounced dwarf 


as 1813, by David Melvillo at the Bath House, 
IN ewport. 


— . 
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formations, other experiments were made, in 
which the access of oxygen was still further 
limited, the air-spot being either rcduced in size, 
or situated not above the germinal disc. The 
result, in all cases, was a retardation of growth, 
variable according to the case. One embryo was 
only about a fourth of the normal length ; others 
were hardly one-half; still others, two-thirds, 
three-fourths, or four-fifths. Here, again, 
there was, in most cases, a remarkable develop- 
ment of the head. 


M. Reiset has recently called attention, in the 
Paris Academy, to a singular alteration of milk, 
forming what is known as blue milk. Blue spots, 
often large, invade the surface of milk kept for 
preparation of butter. The butter got from 
such milk has a strong, disagreeable smell, and a 
greenish colour. The milk, when drawn, scems 
normal, and the spots appear after about 36 
hours’ exposure to air. On a visit to the district 
of Caux, whore blue milk often occurs, M. 
Reiset made inquiries on the subject; but was 
surprised to meet with an unwillingness to talk 
of it. The milk seemed to be thought bewitched 
in some way ; only those who produced the evil 
could conjure it away. The spots are really due 
to a kind of mould. Having found the milk in 
which the disease appcared to have an acid re- 
action, when drawn, M. Reisct submitted the 
cows to a fresh alkaline régime, but without 
success. The true remedy was found to be 
addition of a little acetic acid to the milk 
(0°500gr. per litre). The vessels for holding 
the milk being first immersed for five minutes in 
boiling water, and not brushed or wiped with a 
cloth. 


Among the numerous interesting finds of the 
Travailleur in recent cruises is a new Eudiocrinus, 
being the fifth species at present known. Thesc 
animals belong to the fumily of the Comatulides. 
The new animal is distinguished us E. _4tlanticus, 
the four others having been found in the Pacific. 
It was dredged in the Bay of Biscay, in a depth 
of 896m. The Eudiocrini have only five arms 
(while the other Comatule have at least ten). 
While those of the new form are simple, they are 
far from being of primitive type. The animal 
is not able (like the others of the same group) to 
fix itself firmly to forcign bodies; it probably 
rests on the sea-bottom with arms and cirrhi 
spread out, not having to fear either waves or 
currents. But the muscular masses of its arms 
show that it must be a good swimmer. Fifteen 
specimens were obtained. 


According to statistics recently published by 
Herr Harastz, of Buda-Pesth, the town in 
Europe whose revenue 18 greatest proportionally 
to the population is Munich, which receives 
134fr. 09c. per head of the inhabitants. 
Paris comes next, 119fr. 30c.; then Prague, 
105fr. 38c.; Trieste, 104fr. ; Frankfort, 
97fr. 74c.; Christiania, 85fr. 71c.; Stockholm, 
71fr. 13c.; Vienna, 6lfr. ; Stuttgart, 60fr. 09c. ; 
Rotterdam, 59fr. 74c.; Buda-Pesth, 52fr. 92c. ; 
Leipzic, 50fr. 63c.; Turin, 49fr.; Cologne, 
48fr. 77c.; Venice, 48fr. 71c.; Lille, 42fr. 57c. ; 
Berlin, 42fr. 09c.; Königsberg, 34fr. 74c.; 
Milan, 31fr. 81c.; Bologna, 29fr. 53c. ; Moscow, 
18fr. 63c.; and Varsovia, 15fr. 270. As to the 
nature of the expenditure, it appears that, for 
lighting, Turin spends 2fr. 61c. per head of the 
inhabitants; Paris, 2fr.46c.; Venice and Bologna, 
2fr. O7c.; Berlin, lfr. 39c.; and Vienna, 
lfr. 13c. For maintenance of public roads and 
streets (roirie) Paris spends most; then come 
Frankfort, Rotterdam, Stockholm, Milan, Mos- 
cow, and Munich, towns in which the expense 
excecds 4fr. per head; Vienna spends only 
Bfr. 49c., and Berlin, lfr. 71c. 


A new explosive material, having properties 
similar to those of the French amidogene, hur 
been brought out in Saxony by an artillery licu- 
tenant, Herr Schultze. It is manufactured in 
the Saxon powder-works at Bautzen, and simply 
named the Bautzen blasting material. It has 
the same force as dynamite; but, unlike most 
other new agents of the kind, contains absolutely 
no nitro-glycerine preparations, fulminate of 
mercury, or mercurammonium. The following 
advantages are claimed for the substance: it is, 
indeed, combustible, but not explosible, unless a 
special cap be used; neither the severest cold 
nor moisture affect it; the development of gas is 
very small and harmless, so that miners do not 
have headache, as from the gases of dynamite; 
and lastly, the cost of production is considerably 
less than that of dynamite. i 


LETTERS TO THE EDITOR. 


— —— 

[ We do not hold ourselves responsible for the opinions of 
our correspondents. The Editor respectfully requests that all 
communications should be drawn up as briefly as possible. } 

All communications should be addressed to the EDITOR of 
77 oe Mecs axic, 31, Tavistock-street, Covent-garden, 


An Cheques and Post-ofice Orders to be made payable t 


J. Passmore EDbwa nps. 


„In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which appears. 


“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects : For such a m may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences derive their original.“ 
—Montaigne’s Essays, 

— . — 


A FORECAST AND A FAILURE—METE- 
OROLOGICAL TRUTH EX CATHEDRA 
—THE ORBIT OF FINLAY’S COMET, 
1882—TESTS FOR A 32}in. REFRACTOR 
AND FOR AN Shin. REFLECTOR — 
MOTION OF SIRIUS IN SPACE — 
COMETARY EPHEMERIDES — DRIV- 
ING CLOCK-HI 163 SEXTANTIS— 
DISTANCE OF MARS FROM THE 
EARTH—LECTURE EXPERIMENTS— 
CIRCUMFERENCE AND DIAMETER 
OF A CIRCLE—FAULT IN BINOCULAR 
GLASSES—MOON’S BISING AND SET- 
TING. 


21232. Ir any further illustration were needed 
of the fatuity of the people who still pin their faith 
upon weather-prophecies, made 555 any general 
principles, it might be found in the dismal failure 
of a now notorious prediction. As far back as 
September last a certain Dr. E. Stone Wiggins, of 
Ottawa, in Canada, gave out that an absolutely 
unparalleled storm was to occur on the lith of 
March in the present year. Nay, so convinced was 
he of the validity of the grounds on which he 
founded his vaticination, that he subsequently 
wrote to the President of the United States, that 
„No vessel, whatever her dimensions, will be safe 
out of harbour, and none of small tonnage can hope 
to survive the tidal wave and fury of the tempest.” 
So much did certain persons take this oracular 
utterance to heart, that a question concerning it 
was actually put, not so very long since, in the 
House of Commons. Well, we have had some 
really terrible gales during the months of February 
and March, one or two of them of very considerabl 
greater violence than any that blew on the lit 
instant; but nothing approaching the predicted 
tornado occurred on that day in any 
world from which reports have reache 
tainly in this country the wind was com tively 
slight, and was rather less noticeable than the sleet. 
And yet I have no doubt that if some knave or fool 
were to predict a violent and destructive hailstorm 
on June 7, 1884, or that the dome of St. Paul’s 
would be blown off on Michaelmas Day in that 


Meteorology,” just published in the International 
Scientific Series.“ Inasmuch, says Mr. Scott, 


between ‘ weather phenomena, as well as events de- 
pending on them,’ and those of sunspot frequency: 
one class holding that suuspot frequency accom- 
panies a high, while the other asserts that it is 
associated with a low temperature, it can scarcely 
be said that the close connection between solar and 
terrestrial phenomena is capable of accurate demon- 
stration.” I would commend these words to the 
consideration of Professor Archibald, and to that of 
certain friends of his (scarcely perhaps quite so 
disinterested as he is) in the neighbourhood of 
Brompton. The question,“ wrote Mr. Archibald 
(letter 20850, vol. XXXVI., page 357, properly 
- . . belongs to, and can only be adequately solved 
by, meteorologists.” Very well, here is the opinion 
of the chief official English meteorologist. any 
deference to be paid to it or not? 

The answer I gave to C. A. B.“ (query 49778, p. 
41) was founded upon the best available means at 
my disposal. The most recent elements of Finlay’s 
Comet 1882 give the longitude of perihelion as 
69° 30° and not 55° 12’, as was previously supposed. 
The longitude of perihelion is measured from the 
ascending node, in the direction of the comet's 
motion. My 13° 50’ wus, by an inexplicable 
arithmetical blunder, measured from the nearest 


(the autumnal) equinox. This was taking the 
longitude of the ascending node as 346° 10 
Hence, it will be seen that the comet must have 
been in perihelion, as it were, behind the 
A comet’s movement may be enormous 
in longitude and very in R. A. How- 
ever, to ascertain definitely where the comet 
was situated at different given epochs would in- 
volve an amount of calculation which I have neither 
the time, inclination, nor capacity to face. Refer- 
ence should be made in such a case as this toa 
professional computer. I have no doubt that if 
C. A. B.“ were to inclose his string of questions as to 
the whereabouts of the comet at given dates (to- 

ther with a guinea), to Mr. Albert Marth, of 66, 
T abeh roid: S.E., that that gentlemen would 
supply all the data he requires. It is only fair to 
add, though, that I write this without having con- 
sulted, or in way communicated with, Mr. Marth 
himself at all—in fact, he is entirely ignorant even 


of my identity. If, though, he would attack the 
problem, I ow of no man more thoroughly 
competent to deal with it than he is. 


% S. P.“ (query 49781, p: 41) ought to divide 
Castor, y Arietis, and y Virginis with his 
2łin. a matic. As for the ‘‘companion to 
Procyon,“ if he means the 8th magnitude star more 
than 2’ off, of course he can see that ; but there 
are several comites (one very minute, and only 
about a quarter of the distance of the large com- 
panion) which are hopelessly beyond your corre- 
spondent’sreach. As fortests for his telescope, if he 
will take the trouble to look through your back 
volumes, he will find numbers of them for instra- 
ments of every size and description. Pen his 
search, he may try y Leonis, a severe test; e Hy 
more difficult, and 4 Leonis, harder still. If he can 
fairly see the close little companion to this last- 
named star, he may congratulate himself alike on 
his instrument and his eye. 

„T. P.“ (query 49784, p. 41) has very little to 
grumble at, indeed. The components of n Coron 
are at this moment less than 0:5" apart. I cannot 
quite understand his comparative failure with 
w Leonis, because I fancied that that star was 

ightly opening. 

any Comms my reply to Spectroscope 

(query 49797, p. 41), y mentioning, merely as a 
matter of detail, that the figures he gives do not 
co nd with those which I find on p. 234 of 
Vol. .of the R.A.S. Monthly Notices. 
example, on Feb. 16, 1881, the measured motion of 
recession of Sirius from the Earth is 9°6 miles per 
second at the time of first observation, and 
only 3'5 miles per second at the second, the 
estimated motion being 11:8 miles. Note, however, 
that the weight attached to these observations 
is only $, which is a euphemistic way of saying 
that they are all but worthless. Oddly, the obser- 
vations on December 7th were not weighted at all: 
but, judging from the note appended to them, th 
must have been immensely superior to those 
at the earlier date. However, there can be very 
little doubt, indeed, that the Dog Star has now 
ceased to recede from the Earth, and is approach- 
ing us again. The independent observations of our 
greatest living English spectroscopist, Dr. Huggi 
supply independent corroboration of those at 
the Royal Observatory. If we conceive that Sirius 
is describing an orbit about some other body—or, 
rather, about their common centre of gravity—it is 
not difficult to see how seemingly irregular i 
motion will be in the line of sight. Suppor that 
wo were viewing such an orbit nearly edgeways, 
and that it was direct; then, when Sirius was 

asing from his greatest eastern elongation to 
inferior conjunction, he would be travelling towards 
us at a pretty rapidly decreasing rate. For some 
time about inferior conjunction, his motion would 
be across the line of sight; after an interval, he 
would begin to recede from us, and this movement 
of recession would apparently increase in rapidity 
as he approached his greatest western elongation 
—and so on. This subject was discussed in your 
XXXVth volume. 
„No Sig.” (query 49799, p. 41) says nothing 
about the intervala for which his ephemeris of the 
Comet is given. ‘The Dunecht Circulars very often 
give daily ephemerides of these bodies. „ how- 
ever, your 5 has au ephemeris for 
every two days, he may do a common rule- of- 
three sum, or, as he says, divide the difference 
between the days with nearly sufficient accuracy 
to pick up a Comet with a very low power and a 
large field of view. If he wishes to be more accu- 
rate, he must resort to the method of interpolation 
by differences, of which he will find an example 
worked out at length on p. 30d of your th 
volume. 

With regard to No Sig. 's next query (49800 
same page), I can only say that if my aaae dak 
kept a star on the wire for about an hour or 
al when close to the meridian, I should infer 
that my equatoreal was perhaps approximptely in 
adjustment. If, on the oer ald, a ak = or 
South of, the Equator did not leave they: wire (I 
mean, of course, a wire coincident with 4 parallel 
of declination) for an hour or more, wher, :..jeradly 
near the horizon, I should think that d“ piraction 
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Iwas much surprised at the total absence of that 
bugbear of astronomers ‘‘ the black drop.“ 
F. T. Newbery. 
San Francisco, Cal., Feb. 28. 


TRICYCLES.—IV. 


[21237.] WEN weight is the power, the first 
point to consider is its centre of gravity, and it may 
be well to take this opportunity of drawing atten- 
tion to what is constantly overlooked—viz., that in 
tricycle arrangement there are two distinct ‘‘cene 
tres of gravity ° to consider—lst, the rider’s centre 
of gravity with regard to his pedul-crank; and, 
2nd, the best centre of gravity for the rider, his seat 
or saddle, and his pedal crank, with reference to 
the disposition of the total of these weights on the 
machine which is to carry them. Far more import- 
ance attaches to this 2nd point than is often sup- 
posed ; and it has often occurred to me that, instead 
of shifting the saddle horizontally to accommodate 
the different tastes of different riders with regard to 
the relative positions of their bodies and the pedal- 
crank, it would be far better to provide the pedal 
with a motion which would enable it to be adjusted 
to the rider's taste, after the 2nd important adjust- 
ment had been made. But to return to the first 
point. It is assumed that the ordinary position of 
the ridcr’s body should be upright, not only for the 
sake of smart and workmanlike appearance, but 
bocause it is only in that position that his lungs can 
have the fullest play. Then in this position, and 
with tho legs dalling, the ‘‘ centre of gravity ” 
will fall somewhere in a line down the front of the 
-body, varying more or less as the legs aro thrown 
more or less to the front. This is easily tested by 
balancing the body on a rail, with the fect off the 

und and in a pedalling position. In Fig. II. 
the centre of gravity is assumed to coincide with 
the vertical line V V, passing through the axes of 
the pedal-cranks. In actual practice the most 
ardent disciple of ‘‘ vertical action’’ would pro- 
bably ait hardly so forward as is shown in Fig. II., 
except on a machine of the Humber“ type, with 
a bar-handle in front of him. But, setting aside the 
question of personal comfort, the position shown 
in Fig. II. is quite the extreme for any machine 
with side handles, and so far gives every ad- 
vantage to forward pedalling in the com- 
parison. Here, therefore, when tho rider 
is in the normal upright position. his centre of 
gravity will fall rather behind the forward- half of 
the crank’s orbit, on which it is brought to bear. 
Referring now to Fig. III., it will be seen at once 
that, as the motion of the crank is reversed, its 
best point for the action of gravity is placed ex- 
actly Ift. to the rear of where it was in the forward 
motion; and therefore the rider may go back too. 
It will also be observed that he should sit a little 
lower than in Fig. II.; because whereas his“ thrust’? 
action was at the top of the crank’s orbit in the 
forward motion, it will now be at the bottom of 
that orbit. But taking the line C G (Fig. III.) as 
that of the centre of gravity in this case (this will 
now fall rather more to the frout of the rider’s 
body than in Fig. III., because the lower seat will 
entail a rather more forward position for the weight 
of the legs), it will be observed that this centre of 
gravity falls exactly into the most effective part of 
the crank's orbit. Still, without claiming the per- 
ceptible advantage which the backward motion of 
Fig. III. has in this respect. let it beassumed,for the 
mika of the equation, that the power which gravit 
alone can give, is equa] in both Fig. II. and III. 
Now the analysis of Fig. IV. has shown that 
‘gravity cannot be of very much account before the 
pedal reaches the upper C' in that figure, nor 
after it has passed the corresponding C below 
the horizoutal position. The angle contained 
between these two“ C's“ in Fig. IV. is (say) 120, 
and the corresponding portion of the are of each 
of the crauk orbits in Fig. II. with its explanatory 
Fig. B. and in Fig. ut with its Fig. C, is that 
contained between the letteis X“ and ,“ 
which occur in tho front half of the orbit in Figs. 
II. and A, and in tho back-half in Figs. III. and 
. ©. Whether the extent of this are be called 120° 
or more, matters nothing to the equation; as the 
conditions for using gravity are equal in each case. 
Thus, referring to the analyses of Figs. II. and 
III. supplied by Figs. B and C, it will be clear 
that that part of the orbit bounded by 2“ and 
%“ (denoted by the arrow showing the direction 
of the motion and a second inner line) is equally 
accounted for in each case. So 120? may be taken 
out of cach crank orbit, leaving 240° to account 
for, and to be compared with regard to the force which 
can be brought to bear over this remainder of each 
circle. Now, as the terms of the equation confine this 
240° to the influence of muscle, it will be well to 
yefer to Fig. I., and to analyse this posture after 
placing its vertical’? and *‘ horizontal“ in their 
proper position with reagrd to the eye. Here no 
‘centre of gravity” is shown, because it is clear 
thatit falls too far behind the (dotted) vertical 
e, 2, of the pedal-crank, to make gravity of any 
account, while the rider remainsin his normal pos- 
ture. Of course he may rise from his seat aud get 
forward on his pedals, and make gravity very 


effective when wanted; but the normal condition 
is entirely de 


ndent on the thrust and claw ” 
of muscle. The extent to which this ean be em- 
loyed depends a good deal on the angle which the 
oot can make with the shin-bone, when the toe is 


raised, as at a, Fig. I., or depressed, as at z.” 


With a man of ordinary flexibility of muscle, work 
may be done by ‘‘ thrust,’’ when the foot and shin- 
bone make an angle of (about) 60°, as at a, and 
a good deal of effective claw' can be accom- 
plished when the foot is dropped, till it makes an 
angle of (about) 120° with the shin-bone, as at , 
Fig. I., and “a” Fig. III.; but if the foot is 
much more bent than this in either direction 
(but especially when bent upwards, as in Figs. 
I. and I. at a) any strong exertion becomes 
a great and unpleasant strain on the muscles. 
Thus, referring to Fig. I, with z, z, on the vertical 
of the crank’s orbit, muscle may do something to 
fetch the pedal from a to or 30° from behind 
the vertical) and may claw” it back as far as “Z” 
(30° behind the vertical). It is to be observed that 
the full extent of the “‘claw’’ for the sitting 

sition, Fig. I., is not shown by the position of the 
eg 3 on the crank popi ; but is only indicated by 
the position of the letter e in the analytical Fig. A. 
It will be clear from the position of leg 3, in Fig. I., 
that it might ‘‘claw’”’ back a little more when the 
rider is sitting back. But as the main object of 
this diagram is to compare the application of 
vertical action’? under the two systems of forward 
and backward pedalling, it is not desirable to over- 
crowd tho area of the common crank orbit for Figs. 
I. and II., with another leg which would not apply to 
Fig. II. The analytical Fig. A for Fig. I., will, 
however, show that 240° of the crank's orbit may 
be influenced to a greater or less degree by the 
exertion of muscle; thus leaving only 120° of the 
circle unavailable for the application of some 


power. 


Now placing the diagram in the proper position 


for Fig. II. (forward vertical action), it will be 
apparent that the very 


forward 
reclude him from 


sition of the 


rider will oing anything 


effective in the way of ‘‘ thrust ” till the pedal has 


reached the vertical point ; and that having 
passed over the gravity portion z, y, any effective 
**claw’’ will end about z, or at 30° to the rear of 


the vertical for the pedal crank. Thus (without now 


taking into account the quantity of muscular power 
than can be conveniently applied, and confining 


the question to the exteut over which any at all 
can be brought to bear), it appears that in the caso 
of forward vertical action,“ as illustrated b 

Fig. II., and Fig. A, gravity and muscle combined, 
ma 
and 60° (/ to z), making 90° in all for muscle, and 
leaving 150° of the crank’s orbit unavailable for any 
power at all, taking the case of cach leg separately. 


cover 120° of the circle; muscle 30° (a to 2), 


Coming now to Fig. III. for backward “ vertical 


action ” and its analysis, Fig. C, it will be found 
that leg 1 can begin to exercise a really effective 


“ claw ” ata,“ and carry this on to 2,“ where 


gravity begins, and that after passing “y” the 
pedal may 5 

effective thrust.“ 
therefore show that in this case, gravity and muscle 
combined cover 120° of the crank’s 

but muscle may now cover 75° (ato x) and 95° 


carried on to ‘‘z’’ by a very fairly 
The analysis, Fig. C, will 


orbit, as before: 


(y to =), making 170 for muscle in all, and leaving 


ouly 70° out of the 360° unavailable for the in- 
fluence of any power from each leg. Thus the 
result of this equation with regard to gravity in 
each case, Figs. II. and III., is that the backward 
pedalling motiou gives each leg of the rider the 
advantage of being able to use 80° more of the 
crank’s revolution than can be employed under 
forward *‘ vertical action.“ and as both legs arefat 


work on the crank at once, the total advantage of 


the backward motion is to give the rider the oppor- 
tunity of utilising 160’ more in each complete revo- 


lution of the erank than is available under the 


Jorward motion of Fig. II. 


Coming now to the comparison of the conditions 
under which muscular force is applied in each case, 
these, too, seem all in favour of the backwart 
motion, except over a small portion bf the arc in 
Fig. II., where gravity and museular power are 
combined. There can be no doubt that anything 
like thrust may be delivered more effectively 
when the leg is thrown out in front of the body. 
This becomes ver rceptible in comparing the 
great advantage whic a sitting rider (as in Fig. I.) 
always has over the standing rider in forcing a 
machine through auy pinch at slow speed where 
momentum cannot give any aid. Now, though 
the forward rider (Fig. 11) can use very little 
thrust'“' power from g“ to,“ yet his power 
for ‘‘ thrust ” is undoubtedly greater from . to 
the horizontal position of the pedal-crank than 
when his legs are more under him in the corre- 
sponding action from r down to the horizontal 
in Fig. III. Thus, for the upper 60° of the are of 
120°, where gravity and muscle can co-operate, 
there can, I think, be no doubt that Fig. II. has 
the advantage for the use of muscle. But directly 
the horizontal line in Fig. III. is passed, it is clear 
that the dower 60° of the 120° from x to y will 
become more favourable for ‘thrust’? thau the 


corresponding lower portion in Fig. II.: so that, 
except in so far as the rider’s legs are not quite so 
forward when passing the pedal from the horizontal 
position to / in Fig. III., as they are when 
passing from z to the horizontal position in Fig. II., 
this question balances itself pretty equally between 
the two, for if one gets an advantage at the top, 
the other does so at the boftom. And it must 
always be remembered that no advautage can be 
claimed for thrust except at the expense of 
40 vity.” 

ut when comparing those portioas of the 
crank’s orbit from “ to 4,“ and from ) 
to “z” in the two figures II. and III., and where 
the use of muscle alone is concerned, the advantage 
is overwhelmingly in favour of the Jlackicard 
motion. As has already been stated, reversing the 
motion of the pedal reverses also the positions for the 
use of thrust and “claw ” respectively. Thus 
in Fig. II. the action from u to “r” is 
“thrust” ; and from % to g ““claw.”* But 
in Fig. III. “a” to r is “claw,” and “y” to 
‘O55 thrust.” Now, while in the vertical 
position ” of Fig. II., the “thrust” power which 
can be exerted between a and 4 is very 
small, it is obviously very considerable between 
1% and “z,” in Fig. III. And, in addition to 
this, the thrust is delivered under more favourable 
circumstances. For in Fig. II. it is delivered 75 
when momentum is at its weakest, while in Fig. 
III. the “thrust” from „ to 2 is the im- 
mediate continuation of the full force derived from 
gravity acting between “r” and / As a matter 
of fact, and taking advantage of the momentum of 
a falling crank (when out of gear), it is tho easiest 
thing possible to tuck one leg up, and drive tho. 
crank round and round with one aa eee But 
without a kind of pedal dexterity which mast be 
altogether ignored as having any practical vaue, 
itis quite impossible to get thecrank quite round with 
one leg only, in forward pedalling. Thenasto ‘‘claw,”” 
this is not very powerful when the leg is swinging 
at full length, as in Fig II. But when the leg ts 
somewhat bent, as at “a” in Fig. III., its claw- 
ing ” power is very considerable indeed. 

This, again, may be tested by a very simple a 
ment. Let any rider stand his tricycle on a slight 
slope, taking care that the top pedal isa ttie 
behind, and the lower peda a little before the 
vertical line dropped t gh the crank-axle. 
With such a position of the pedals he wll fnd it 
very difficult to start up even a slight sope from 
perfect rest. But let him turn the mackine round 

lacing the top pedal a little in advance and the 
ower pedal a little behind the vertical lme, and he 
will at once find he can start the machins back rcards. 
up the slope far more easily than when he adopted. 
the eorresponding position with Joru ard g: 
and that this is mainly due to the great increase of 
“ clawing ” power afforded when this notion takes 
place at the upper instead of the lower part of the 
crank. It may be well to observe amin here that 
to cerry out such an experiment perfectly and fairly 
to the backward movement, the saddie ought to be 
a little dropped to accommodate the listance of leg 
to the lower instead of the upper portion of the 
crank's rotation. It is, of cotrse, not as- 
sumed that the rider would be always availing 
himeelf of the full extent oves whish power might 
be exerted. But as the option apolies equally to 
both eases, it seems only fair to make the available 
extent which can be conveniently used in case of 
need, the ultimate test aud stancard of the rival 
claims of any two systems. Indeed, at present, 
and until some first-rate rider has carefully trained 
himself in this method of pedalling, it seems 
impossible to find any other tess. Any such rider 
will be ready to admit that the skilful use of the 
pedals is tho very foundation of his success; but 
that this was not acquired in a day, uor is itcapable 
of being kept up to its highest standard without 
regular practice. So that the mer sense of comfort 
oz discomfort, or awkwardness experienced in the 
earlier stages of acquiring any new motion, is no 
argument whatever agaiust it. There is yet one 
very important feature in the backward motion 
which has not been noticed. In the forward pedal 
motion the act of throwmg the weight on the front 


half of the crank's orbits must, more or less. kee 


shifting the weight on the machine. Of course, it 
is desirable to accommodate the position of the body 
to the gradients of the road travelled over. But 
every oursman knows how much way is taken off 
a boat if his passenger will shift about in it, and 
how even the necessary motion of the rower himself 
checks the way of the short dmghy style of boat to 
which the tricyle may be compared. Just the same 
principle, however, applies to the tricycle in the 
way of absorbing its momentum: and one im- 
portant advantage of the pecals coming over under 
the rider, instead of, his hanng to follow them, is 
that all his weight can be thrown upon them by 
the simple act of rising where he sits, instead ot 
leaning forward at each tread. It will te seen at 
once by reference to Fig. III., that when the 
falling foot has carried one pedal out to , tho 
other pedal will be quite 9 quarter past the vertical 
line, nnd in the most favourable position passible 
for reveiving the weight of the rider. 


™ 


ower in a man is muscular, 


There is yet one other matter to 

call attention by means of this diagram. A com- the legs. The greatest 

fortable seat (preferably, of course, on muscular power &. man can naturally exert 

which will give the rider a sense of safety without | on f th i for @ continuation in walking 18 the raiswy of 
i i i t- | the weight of his body the height that his heel rises 


poe the body ata rate of about 3} to4 miles an 
our. This is about the best all-round work for a 
continuation over varied gradients. Now Nature 
‘ chucked ” off from the saddle in the direction of provides for a great increase of speed, when desired, 

and the muscle of the leg is capable of being much 
more extended when desired. If you stand still 
and raise one foot without over- Contracting the 
muscle, you will find you raise the foot about bin. 
Everyone can thus measure the natural distance 
he should raise his foot on the crank: but Gin. is 
the general height from a standing position. Now 
if a meye were worked in a standing position on 
the level, it follows a lin. throw would de the best 


ry 
riding. This can never be afforded by any seat or always take a foot spring. is much 
j slide forwards | rear steerer with a fixed crank, especially if sitting 
when his fet are off the pode’ Id slide bands off | well back, because, it this case, the rider is simply 
alw 


adjusting my saddle (a large Lamplough on an Arab 
cradle-sprimg) 20 that I feel perfectly safe on 1 


The pitch of the saddle is that indicated in Fig. III., 
the pommel being a trifle higher thau the cuntle, ragged road. For up j 
to draw the weight up than to push it, 


dle sits on u horse. But a seat is out- £ 
and this a front-steerer does far more than the other, 


ad for Figs. II. and I., only to show the impossi- and 
h if it is properly built, viz., with the weight on, or 


bility of using any kind of seat comfortably wit 
i slightly in front of, the large wheels, the rider thus 


forward “ vertical action,” for then the backward 
i the rider | pulling them up behind him. hen properly bal- 


motion of the leg must continually lever 
off his seat. An if the seat be pitche guit | anced, a front-steerer has a great advantage over & 
the rider’s position, it at once ceases to afford | rear-steerer in hill work, if the same power is used, 
the maximum either of comfort or of safety. 
Fig. I., however, will show that a seat becomes rity o 
available, just in proportion as the ride adopts the My opinion 18, that for good level roads the rear 
sitting position; and thus (although it is difficult for | steerer is by far the easier and better machine, and 
anything to beat a good, ordinary, well-pitched this is owing to the reason, in Which D. H. G. 
saddle for general comfort aud command of the accords—viz, that the rider is in the most comfort- 
machine), yet the backward pedalling motion, by able position to exercise sufficient power to prope 
pringing the rider more into the sitting position, himself on level ground, and the weight on the 
steering wheel is drawn over inequalities of the 


does, to a certain extent, restore the option of seat 
or saddle, which is ractically denied to the rider road instead of meeting them m front, with result 


by forward “ yerti action.” that, although in going slowly up hill, are scarcely 
Although fully aware of the difficulties presented noticeable, yet on the level, when going fast, are 
by training, habit, prejudice, and makers’ stock 


attained in theory by using the same power and 
reducing the speed. In practice, we a to use 
the extra power available, and keep UP the 


and I think public opinion ig fast endorsing the 


speed. 

This brings us to our artificial power. The best 
result of the combination of out natural and arti- 

ticial power is attained by first extending the 
muscle of the leg the full oin., bearing the whole of 
the weight of the body. and then by pulling at the 
handles, contracting the muscles of the arms, at the 
game time taking care that the line of force between 
the foot and the handles passes through the centre 
of gravity of the body, that is to say the body must 
be quite upright. If a man stand on & resistance 
that will give way under him, this position and 
action will represent his maximum power to depress 
it. Considering this, we have to apply our know- 
ledge to the tricycle. 

Now, as a crank revolves, it follows a rider must 
also keep going forward and backward if he wishes 
to be vertically over his work; and in riding a steep 
hill the advantage of so doing is always apparent, 
because it comes naturally, 80 to speak, to keep 
pobbing forward, if riding with the vertical action. 
It is apparent, however, that the vertical power is 
useless when the crank is vertical and at its lowest 
position, and a rider may expend any amount of 
wer in pressing on the treadle without any result 
until it begins to come round. The average of the 
measure of power really used may be considered to 
be the maximum power exerted during a half of 
the semicircle with about three quarters of tho- 


and patterns, with which the backward-pedalling Regarding the loose pedal, its advantages shown 
motion will have to contend, I venture to predict by D. H. G.“ are many, put it is as well they 
that two or three years will do very much to con- should be all stated. There are but few riders 
vince the tricycling fraternity that many practical mastered it, would return to the 
advantages may be secured by cultivating the art 

i i edal, which, in reality, is a very little want. It 


of “ propelling the machine forward by driving the | P 
pe -crank backwards.“ D. H. G seems to be formidable, but in practice it is not 80. 


[21238.]-— WHILE reading D. H. G.'s” argu- 
ments in favour of free peđal-cranks as alm 
in nsable to a good tricycle, I supposed that he 
looked on inability to back-pedal as 3 matter of 
little consequence. But in the conclusion of his 
article he very justly remarks that this is a fa 
objection. 

g he not, therefore, limit us to a single curve, stand on the inside pedal, thus greatly re- 
ine? I am not aware of more than one in the | lie ving the outside wheel; you can always cease 
pplies a free pedal-crank, and the | pedalling when you wish; you can stand on the 


market which su 
power of fixing it when necessary. when running down-hill, which is the 
greatest recommendation, because you avoid the 


[21239.]— Tu letters of D. H. G.” are 40 sway that arises when sitting with 
thoroughly practical that it is quite refreshing to | steep OF rough road, and by atanding off the saddle 
; get a nar 


read them, and it is evident that he is one out of a | You not o 
few who thoroughly understand the subject. II very desirable on & long run: but you have ee 


would advise all tricyc i 


Practice meets this matter very nearly by giving 
ou about a Gin. full downward türust, aud the crauk 
eing 12. in diameter, din. are left each way for a 


finishing the full stroke; and this extra tax on the 
muscle 18 compensated for by supportiug a corre- 
a ro sponding amount of your weig ton thesaddle instead 
vor he 9 if oe oe 80 15 of on the muscles. 
strain on the machine is also much less. Rega ing!“ Havin 

oe 2 g now found how to best apply our power 
the driving gear, the superiority of the double over | to a crank, it follows that the height of the seat in 
the single cannot be questioned. : P 


Since D. H. G.“ does not uphold the advantages 
of any machine 10 particular, but simply explains 
the utility of certain eneral principles for the 

dance of tricyclists, hope I may be pardoned, 
as an inventor and manufacturer, if I intrude on 


The remarks of H. G.“ will bl a tricycle should always admit of the muscles being 
tke of “D. H. G. one enable your fully extended! any cramped position being 4 loss 
your space and offer a few remarks on his letter, | readers to form their owt opinions regarding the | of power The rule oak therefore, be that when 
since he especially refers to the two points which I differential and independent forms—personally, I) standin ‘with the toes on the treadle. the ‘saddle 
originall y intreduced in the “Devon vi the | think, for all kinds of work (except on sociable | should be supporting but a very little of your 
vertical position and the loose pedal—and in domg machines) the independent is the Petter. because, | weight,—in fact, you should support just enough to 

prevent any injury or unpleasantness from vibra- 


so I am sure 1 shall be excused from any idea of if properly made, there should be little or no 
advocating my own machine, since the same prin- skidding in the front wheel, even in turning tion or inequalities on the road. 


ciples are now embraced in several machines of | corners, and it also gives the loose pedal and drives i . ; 
other manufacturers. There are but few who are either wheel directly over any resistance ; but Having found the maximum, we ma consider 
; i the minimum power to be where the sat dle bearg 


competent to judge of the merits of a tricycle, I | 

it is from such letters as ap, H. G.“ writes that | p i ratchet-gear 80 the whole of the weight, and the muscular power © 

correct opinions are formed by the public, and it is | As leg 18 exerted conjointly with the weight of the leg 

a well-known fact that au agent can generally lk able in its action; but 11 ropulsion. , 

a purchaser into bu ‘ug the machine which returns certainly prefer it. In order, therefore, to mount steep hills or run at 

him most profit. very purchaser should know, Regarding the new multiplying-gear now being high speeds, the position of the rider should change 
Tone g| from the sitting posture to the vertical. and from 


introduced, consider it will prove a great boon to 
a large number of riders, bat not to those who 


the part expansion of the leg muscles to the f ull 
with the use of the arms. he next iraportant 
question arises, How and where is the geat to be 
placed, regarding the position of the wheels and the 
distribution of the weight? This is most important, 
and it must be always remembered that the weight 
of the machine and the rider must be considered as 
one—that is to say. We must deal with the centre of 
gravity both together. 

Wheels are placed to reduce friction. The less 
the points of contact the less is the friction. There- 
fore, the friction on two wheels is less than on 
three. We have, therefore, to place only sufliciant 
weight on the front wheel to cause it to steer 
properly. 

It we balance @ stick on the hand and move the 
hand forward, we must incline the stick in the 
direction it 18 moved, according to the speed it is 
moved at. So in the tricycle, the centre of gravity 
of the rider and machiue should be in f ront of the 
point where the wheel touches the ground. ace 
cording to the speed. requirad, und on a hill alse the 
same reasoning applies. Now, the 
the tricycle requires a corresponding balance behind 
the axle, it follows, the rider should sit fairly, 80 
much over the axle that the balance of bis weight 


first, what he requires his machine to perform ; that 

is to say, the general character of the roads, hi 

own weight and strength, the 8 ced he wishes to | have sufficient acumen to purchase a machine most 
1d | suitable to them. I think, with the same amount 


purchase a machine that best meets these especial of power, à rider will run the same distance far 


points, and also combines with them the best general quicker without any such appliances, provided that 
55 There is no best machine in the market, | power be pora applied and is not wasted,—one of, 
ut different builds are best only in some articular If not the greatest, considerations in tricycling. 
1 N and always at the expense o others.” The point to arrive at regarding speed-gearing 1s 
us a 1 hill-climber is not the best for when is it advisible to discontinue to mount a hill: 
Js, nor is a light and narrow machine | and my opinion 18, when you can P 

adapted for hilly or rough country roads. There | as quickly as you can rido with the reduced gear, 
are machines built especially to meet separate re- it is far better to do so than to continue working 


quirements, but I wish to touch only on general like a squirrel in a cage. 
I must now make a few remarks on a feature in 


principles and construction: and as many persons 


consider a machine that wins in races must be the | tricycling that is rarely discussed, but which tends 
best, I think the sooner the public learn that | more | than anything else to the success 0 Aa 


racing merely brings out one or two especial points machine. I refer to the position of tho rider. No 
of a machine at the expense ot others, the better matter how well a machine my 

will be for them. the rider's position is properly ac justed, it cannot 
Regarding the question of front or pack - steering be successful, and many machines are condemned 


machine,“ PD. H. G.” thinks the open front easier | by a rider simply because hic does not know how to 


to mount, and safer in case of accident. I thi ride it propery. It is impossible to discuss the 
otherwise regarding the mounting. In mounting | theory of propu i 


sion and power m d letter, but 
a front steerer you can first step on the front tube | will give afew practical rules for general guidance 
or brake, and sit directly on to the saddle: in the | from which your readers may 


draw their own con- 


back-steerer you must raise yourself from the | clusions when exuiniuing a machine. 
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and the machine is just sufficient to act on the 
stecring- wheel. 

It follows that when a hill is come to, the rider 
must then lean and bob forward more or less if he 
wishes to utilise his power to the best advantage; or, 
if not, he will have to exert so much more muscular 
power as will compensate for the balance of the 
weight behind the vertical line, from the point of 
contact with the earth. 

I hope these remarks may tend to guide 
tricyclists in adjusting themsclves properly to their 
machine; and, in conclusion, I would remark that 
I hope shortly to publish a work on the construc- 
tion and riding of tricycles, in which I shall go into 
details. At present it must be allowed that, for 
road riding, the tricycle requires continual adjust- 
ment of power and position ; and the question seems 
to arise, Are we to retain the game position, and 
adjust one power only by the aid of adjustable 

‘gear, making the extra call on muscular power 
only ?—or will the alteration of the position, which 
gives increased power, produce similar or better 
results ¢ 

I should like D. H. G.” to give his opinion on 
this point, as I consider the alteration in position 
afforded by a sliding seat or swing frame will some 
day be as recognised a principle as the vertical 
action or loose pedal. 

P.S.—I may as well state, I think the best general 
all-round machine should have 50in. wheels geared 
down to about 44in. This will allow for running 
over rough ground without much joltiug, and give 
Ste of about seven and a half to nine miles 
ap hour, according to the strength of the rider; the 
first wheel also should be about 20in. diameter. 
This all depends, however, how far it is placed in 
front of the driving-wheel. 

Regarding weight, Dr. Richardson says, a 
machine 85lb. should carry a man 16 stone safely. 
I would merely remark Dr. R. says it should do so; 
but, if he would try it over a few of the Devonshire 
roads, I think he would hesitate before giving such 
advice. Perhaps he does not consider, one of the 
pleasures of cycling is having a good margin of 
safety in your machine. 

F. Warner Jones, C.E. 

{21240.]—I HAVE read the letters from various 
correspondents with much pleasure; but I have 
not noticed that any of them have referred to 
double steering as against double driving. After 

ractical experiments, I prefer the former, as in 
Coventry Rotary; but I should like to have 

-this side of the question ventilated. 

H. G. E. 


THE SLIDE-RULE. 


[21241.]—Havine for many years past regarded 
‘the slide- rule as the indispensable ally of my 
daily work, I have read, with some interest, the 
recent letters in your journal on this subject. No 
doubt each engineer will prefer the rule with which 
he is most familiar, and a number of different 
rules are specially constructed to facilitate special 
classes of calculations in which great accuracy is 
required. It has been chiefly to slide-rules of this 
nature, some of them ruther costly and unwieldy, 
that the letters of your correspondents have re- 
forred. 

I am inclined, however, to think that, whilst the 
number of your readers interested in these special 
instruments is comparatively small, a great boon 
might be conferred on the bulk of your readers, if 
you, Sir, took frequent opportunities of bringing 
prominently before them the immense value even 
of the common Routledge Rule, with brass slide, 
in the majority of such calculations as fall within 
‘the routine of the drawing-office. 

It is really surprising, considering the enormous 
amount of time and brain-work that may be saved 
by the commonest and cheapest slide-rule, how 
amall as yet is the proportion of engineers, archi- 
tects, &c., using any mechanical aids in their 
calculations. 

On the common Routledge foot-rule numbers of 
three or four figures may be rapidly read off, and 
the results may be taken as correct within errors of 
less than one per cent., which is greater accuracy 
than is required for most engineering problems. 
With the improved foot-rules, made by Messrs. 
Elliott Bros., the errors ure reduced to less than a 
half per cent. 

I have been lately using an excellent rnle, made 
by M. Tavernier Gravet, of Paris, which contains 
but a single boxwood slide and four scales on the 
face, very similar to the Routledge Rule; instead, 
-however, of the bottom scale only being a scale of 
square-roots, the two bottom scales are identical. 
This enables cube-roots to be read off when the 
slide is reversed. The back of the slide contains 
scales of sines and tangents, and also a scale of 
logarithms. A little brass sliding index embraces 

the rnle, and can be set to mark any result found, 
so that no pencil is required till the end of the cal- 
culation is reached. Take, for instance, the not 
very simple example set by Mr. Thomas Dixon in 
letter 20922: 


33/30/28 x 10 17 


The operation on my rule would be as follows 
(enlling the scales A, B, C, D, as in Routledge): 
Place the left-hand 1 of C over 15 on B and 
read log. 15 = 1:176 on back of slide (1). Slide 
the 1 of C back to 1:176 on D, and underneath 1:7 
on C read the product 1:99 on D (2). This is log 
15 17. Now place 2'8 on C, over the left-hand 1 
on D,and 39957 30 on C, read the quotient 10°70 on 
D (3). Read logarithm of this number on back of 
slide = 1:029, and add this logarithm to log 1-99 
found above, giving sum 3:019 (4). Next place 
3°) on C over 3°019 on D, reading the quotient 
= °862 on D— (8), and find the number correspond- 
ing to this logarithm, which is 7°29 (6), the answer 


gas has 
orking out the problem by the table of 
logarithms in Molesworth (which goes only to five 
places of decimals), I get exactly the same result— 
which even surprises me as to the remarkable 
accuracy of M. Tavernier-Gravet's rule—for it is 
only lolin, long, by less than lin. broad, the price 
being about 10s. 1 indeed, found on former 
occasions that it is quite as accurate as the table of 
logarithms in Molesworth's Pocket- book.“ I 
am not acquainted with the rule Mr. Dixon uses ; 
but his result, 7:45, is certainly much less correct 
than mine ; containing an error of over 2 per cent. 
The same result might also have been arrived at 
by using the scale of logarithms for multiplications 
and divisions. I have indicated the number of 
operations by the figures inclosed in circles, written 
out as I have shown it above. The process seems 
a lengthy one; but in point of fact it may be com- 
pleted quite leisurely in little over 30 seconds, the 
assistance of the sliding index greatly accelerating 
the operation; and the answer is written down 
without committing any intermediate figures to 
er. 

n conclusion, I would remark that the long 
treatises published on the use of the slide-rule have 
defeated their own end by seeming to present as a 
tedious art what may be learnt easily in a few 
minutes, by anyone with a rule in his hand. The 
simplest instructions I know are published in 
French by M. Tavernier-Gravet. I have recently 
translated these instructions at the request of some 
friends, who have had them printed in a small 8vo. 
emp of six pages, which, I dare say, they will 

glad to supply to any of your readers who may 
wish for more information on the subject. 
Theodore Reunert. 


ORNAMENTAL LATHE-SCREWS. 


[21242.])—Havine had a considerable amount 
of correspondence on this subject already, I will 
make this as short as I can, and hope never to be 
obliged to rush onto paper about it again. 

For some time past Dr. Edmunds has been trying 
to get me to enlist on his side, and as he thinks, 
probably, that I am easiest to be got at by 

ttery on my weak side, he professes to look on 
me as a sort of adviser and Pade (see p. 55), at the 
same time avoiding to take my advice at all. Now, 
as I do not see the sense of the crusade that he is 
at preni carrying on, really single-handed, but. 
as he fancies, with the whole force of the Amateur 
Mechanical Society at his back, and am equally 
little satisfied of its justice, and am quite awake to 
the great pecuniary damage that, if he succeeded, 
would accrue to both the manufacturers in question 
and to every private individual that owns any of 
their tools, in case of its being necessary to offer 
such for sale, I may say, in the words of Captain 
Cuttle, Yea verily, and so I won't.“ 

I sent Dr. Edmunds, at his request, a table 
of the settings of trains for cutting H. and Co.’s 
threads, that I should be obliged to use with my 
own ‘‘battery’’—which table, although perha 
interesting as a curiosity if pasted in a scrap-book, 
would be perfectly useless to anybody except my- 
self, since my battery does not go by twos or 
threes or fives, or with any attempt whatever at 
regularity, na 5 been based originally on Holtz- 
apffel's train of 15 wheels, but added to occasionally 
during a period of about 30 years, just as I wanted 
a partic wheel or else had leisure to make a few 
more. 

I also, at his uest, showed him what I con- 
sider the best and simplest ” way of calculating 
the trains. I always notice that querists who ob- 
viously know nothing of a subject use that form of 
expression, as e.g., What is the best and simplest 
way of setting out a division-plate’’? or of con- 
verting a four-post bedstead into a turret-clock ” ? 
and so on. 

Also, in order to show Dr. Edmunds how easily 
even the ‘‘incommensurable’’ threads are to be 
dealt with by anybody who has a screwing-lathe 
with the ordinary 22 wheels, going from 20 to 100, 
or still better, 105, I made out another table suited 
to them, and it is to this table that my notes, 
quoted by Dr. Edmunds on p. 55, refer, and not by 
any means to the one printed just above those 
notes, which is in reality a mixture of my two 
tables, and toall appearance intentionally so mixed 
up, with the view of showing the exact reverse of 
what I had contemplated when I made the second; 
that is to say, instead of showing the ease with 


which accidental pitches may be met, he takes ad- 
vantage of the apparent complexity of the trains to 
make a grand contrast with the equally apparent 
simplicity of his own table on the following page. 

It is beyond all praise for Dr. Edmunds to be 80 
kind and disinterested as to point out to un- 
conscious amateurs the terrible complaint from 
which they ought to suffer anguish, particularly as 
his Kennan lathe is not so affected, although per- 
haps their miserable condition, of which he has 
not personal experience, is, after all, as much due 
to imaginution às to anything else. 

If the Amateur Society chooses to follow Dr. 
Edmunds's lead, and to pass a resolution con- 
demning H. and Co.’s threads, because they are 
not just as good threads for the very limited pur- 

ses for which they really are used, and are not 


ust as easily reproducible within all requisite 
limita sa are the aliquot threads, or those of whole 


numbers of threads to the inch; they will, to my 
mind, prove themselves as wise in their generation 
as the hawker who cries “ stinking fish.’ : 

I must, in self-defence, give the table of trains 
adapted to a set of wheels rising by fives as usual; 
observing that I have, in every instance, a 50 wheel 
on mandrel for a screw of 10 threads to an inch, 
(which, by the bye, would be a rara arts in a screw- 
ing lathe), but the substitution forthe 50 of 40, in 
the case of a screw of 8 to an inch, or of 20 for a 
screw of 4 to an inch, will bring the trains right in 
each case. 


z : No. H. & Co.’s 
No. » Train. a 0 Threads. 
1 50 60 6°6 6°98 
100 5a 
2 50 30 8:25 8°25 
40 5d 
3 50 105 9°45 9°45 
100 45 . 
3 bis 50 100 9°73 9-45 
95 45 
4 50 55 13:09 13:09 
50 70 
100 85 g 
5 50 60 16:5 16:5 
40 55 
6 50 9% 19:89 19°89 
100 66 
50 85 
7 50 65 22˙10 22°12 
50 8d i 
8 50 45 25°74 29°71 
50 55 
25 65 
9 50 38 28°88 28°88 
50 80 
40 95 
9 bis 50 80 . 28°80 28°88 
50 90 
10 50 38 36˙1 36˙1 
‘ 20 95 
10 bis 50 60 36:0 36'1 
30 90 
11 50 45 39:78 39:83 
50 65 
25 85 8 
12 50 45 59°08 5511 
50 85 
25 90 
12 bis 50 55 55:0 55˙11 
20 100 


I must remark that in No's. 9 and 10 I have in- 
troduced a 38 wheel which would cost about 6d., 
merely to get the two threads 1 to H. and 
Co's. measures, as given in Vol. II. p. 673, and 
which appear in 4th column of my table. The ap- 
proximations where bis is added to the number in 
the lst column, are amply near for any purpose for 
which these threads are ever likely to be, or ever 
have been, used. 


It is curious that in a set of haphazard pitches 
like these, two should come together, each twice re- 
quiring a multiple of 19. And another curious thing 
may be pointed out—viz., that Nos. lland 12 are 
alike, except in respeet of the wheels on the screw 
which are in i aN of 17 to 18. And a third 
curious thing is that Nos. 6 and 7 are similarly in 
the proportion of 9 to 10. 

Only one more remark, and I have done. In 
my practice, which isin a good measure jobong 
I very often find it necessary to use three stu 
and seven wheels, and sometimes even more, and it 
does not require a very great deal of experience to 
be cnabled to put the different pairs of wheels on 
their spindles in the right order, so as to work 
clear of each other. J. K. P. 


SCREW-CHA SING. 


5 the benefit of those who, like my- 
self, have not a screw-cutting lathe, yet, may wish 
at times to cut a short thread, I submit a device, 
partly suggested to me some time ago by an ex- 
erienced mechanic, at once simple, and such as 
insures fair accuracy. It is not unlike the sugges- - 
tion made in the article Screw-mania,” page 
but it is much less troublesome in construction, and 
will, I believe, prove quite as efficient. 
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BRAKE FAILURES. 


21245. „ AUTOMATIC VACUUM No. 2” (poss 32) 
charges me with making some remarkab 
ments. I with him. I did make some Te- 


f it. 

No. 2” then tries to throw dust in 
's eyes with respect to the Market Harbro 
This is ingenious, put it won't act. Your 
readers will observe that he does not contradict the 
statement that the pipe was pulled asunder ; but 
merely asks, how could it. come apart, sone that 

1 than i The 


60 A. 


people 
case. 


the M. R. Co. gives out as complying with the 
Board of Trade conditions, does no such thing? 


When I wrote m letter (21180), the M. R. Co.’s 
regulations for wor ing the brake were before me, 
and I referred to them to make sure of correctness. 


la 
fact is, it was pulled asunder Kii Mr. Stretton’s 
0 


‘auto. vac.“ brake have good reason to congratu- 
late themselves on the fact that the pipe was pulled 
80 


only after some time), for had the side-chains given 


way with the pipe oo, a terrible accident would 
d, which 


o have occurred, W would have roved the death- 
o N blow of the Clayton brake. re the 
— above, let your readers note that this brake is auto- 
N a matic! It ought to have applied itself at once. In 

= the Bedford case the driver had worked the brake 


from London to Bedford, and had no idea that the 
rter, when uncoupling the slip-carriage, had in- 
rfered with his brake-power. Automatic action 


brake Co. As far as Lam aware, my name is totally 
unknown to them. My reason for writing these 
letters is, that the increasl number of failures 
such as running past ignals and stations and into 


buffer-stope emauds serious attention, an 


e 
e passengers are in contin danger 
through the use of this brake. For instance: 


It is a pity that “A. V. No. 2” could not, or 
would not, see that m statement re cting 15in. 
vacuum was ironical when I inserted the words “I 


; ” zu 66 * 
believe.” Will “A. V- en 2? still assert that | the 10.40 p.m. train from Iicerpoof to London, ou 


f 0 e 

vacuum is difficult to maintain run with about XWin. ? the nicht of the 9th, was stopped by signals at 
When the boiler- Pressure, is sinking fast, many Child’s-hill. The driver put on th ` 
drivers shut off the smaller ejector altogether, let 


to stop, d the train ran past the . This is 
one instance out of many in which the passengers" 
04. 


the true assertion, that in many cases the boiler- lives are endangered. e engine was 


ressure is reduced from 140 to 901b. by an applica- To show that I am not alone in my opinions, I 
tion of the large ejector, in the endeavour to quote the N from the Engineer of 
release the brakes. have drivers’ statements for weeks bac ie 


that, as well o having seer ie W. 5 ‘6 Rail way directors know that the simple vacuum 

ail A. V.“ aware of the fact that nearly 85,000 cubic 

8 . air have to 3 on a train of mad in 
N icles (wbi ae 5 ota ) to obtain | is the two-minute brake on the Midland Railway, 


tle brake which has generally been pronounced a me- 
chanical abortion, and which is now kept alive 


G. W. R. this, is main (21246.] -THE inefficiency of the Clarion two- 
tained on this line 1 88 of a pump (not une minute vacuum brake used upon the Midian Rail- 
cally i 


published. 
On Saturday morning, March 10th, another 
instance occurred. The up-express train from 
rt | Liverpool, due to arrive at St. Pancras at 5.16 

observed to pass & block signal- 


N to rest at the next station, West-end. It 
then to run forward to St. Pancras thout the 
use of the continuous brake, as the a tus on 


circumstance naturally caused much consternation 
amongst the passen rs, several of whom have given 
methe above de ils, and state itively that they 
did not feel the least action of the brake, and that 
in came to rest the prake- blocks were 
found full off. Fortunatel the line Was clear, or 
very serious results might have followed. 
Leicester. Olement E. Stretton. 


a 


IRISH LO COMOTIVES. 


While running into Taunton station on the engine 
of the express train to Plymouth, on the same day 
after my 1 , there seemed to be a very con 

leakage in the vacuum brake. The ejec- 


Scotch engines, I nent a query asking tor the dimen- 


was considered by the angaota, as a failure of 
the brake ; but to my mind, it was a very important 


I may mention that this sort of thing is con- 


— . 
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Western, the leading railway in Ireland. On this 
line, with the exception of a few shunting and 
other engines, all are of modern type, and nearly 
all have heen constructed at the company’s works, 
Inchicore, Dublin, by Mr. McDonnell, the locomo- 
tive superintendent, under whom the rolling stock 
of the com has reached the highest excellence. 
Last year Mr. McDonnell left this company to take 
charge of fhe locomotive department of the North 
Eastern Railway of England. In the Engineer for 
5th Sept., 1879, the mileage between repairs of 
several of Mr. McDonnell’s engines is given, show- 
ing admirable results, attributed partly to the 
waith of the Irish gauge, 6ft. 3in. (which gives 
long bearings and plenty of room to the machinery) 
partly to the use of unusually hard wearing sur- 
aces a8 manufactured at Inchicore, and again to 
the use of crue „ of Bessemer for 
the tires. e largest of the passenger 
the express ines with four-coupled wheels. 
Their princi ensions are as follows: Driving- 
wheels, 6ft. 6in. diam. ; ma 17in. diam., 22in. 
stroke ; length of barrel of boiler, 9ft. 7in., diam. 
4ft. ; firebox—] , 4ft. 6in. ; width, 3ft. llin. ; 
height, ft. bin. ; 185 tubes of 1 fin. diam. anne 
gu in sq. ft. — tubes, 835; firebox, 96; total, 
931. They are handsome engine very like the 
Precedent class of the L. and N.W.R. ‘The latter 
are somewhat heavier, the respective weights bein 
30 tons and 321. These engines work the day ma 
trains, and the heaviest of the stopping trains, as 
they are better able than the lighter passenger 
engines to regain time lost at stations. Hitherto 
they have not been called upon to make any re- 
markable performance, the quickest ordinary 
being that of the American mail on Sundays, which 
runs from Kingsbridge to Thurles—87 miles—in two 
hours and seven minutes. This, however, isa very 
nen aain but, on the other hand, I have fre- 
uently 
12 or 14 carriages, to run at close on 60 miles an 
hour on level road when making up time. In 
October next the mail service between London and 
Dublin is to be accelerated, and probably the d 
on Irish railways will be also improved. I send an 
outline sketch of ane of the G.S. and W. R. express 


engines; but those who wish to have a better notion 
of these and other of Mr. McDonnell’s loco- 
motives will find woodcut drawings in the Engineer 
for 5th Sept., 1879 (which paper also gives many 
particulars of the engines), or they can obtain 


hotographs from Messrs. and Robinson, of 
Lower Sackville-street, Dublin. 
Faugh-a-Ballagh. 
MATTERS TELESCOPIC. 


{21248.]—I am somewhat in arrears with replies 
to se ccrrespondents. I must plead pressure of 
business as an excuse for delay, and now also for 
briefnees. . Brashear has wisely left (as I 
intend to) the reflector and refractor to for 

lves. I agree with him that a good o. g. is 

best to test flats with, but a fair one may be used 
effectively too, if a perfect knowledge of the fault 
in o.g. is known ; an alteration of the error would 
be proof of want of flatness. This, however, isa 
matter well known to the trade, and of little 
service to the amateur. With re to emery, Mr. 
Brashear’s quotation from Mr. Wenham’s remarks 
is in seeping with my experience all round. 
Emery w from ‘‘ optician’s mud ” has always 
been used when it could be got, and certainly is the 
most effective if carefully washed. I do not wish to be 
t, but I find an 8in. surface rather a tough 

job to rub down to an optical trade “smooth.” I 
think Mrs. Brashear does not get so far as that, as 
the freedom from scratches would disappear. There 
is this fact, however; if the very best mirrors 
were! looked through, they would not be ‘quarter 
up ” for smooth or polish; in fact, they would prove 
wonderfully and terribly y and coarse. This 
does not affect their reflective powers to any 
appreciable extent, therefore cannot be called a 
fault. I hope our good friend will have thoroughly 
recovered irom his sickness, and will not need 
‘“ bolstering up” next time he writes. Mr. Calver 
really must credit me with a knowledge of the 
difference between 4* and 6*—his remarks seem te 
hint at ignorance of that simple result. I should 
prefer a 4in. refractor to a 6in. reflector on the 
samc grounds that I should prefer a gold chrono- 


are | opinion, formed by takin 


known the day-mail trains, consisting of | th 


meter to a silver lever watch. As too.g. making, I 
must differ from sume. I believe Mr. With, Mr. 
Calver, or Mr. Brashear, as well ag many more, 
could make perfect o.g.’sif they started to do so. Our 
friend Mr. Wassell’s telescopic tour will prove of 
t service to us all. ‘‘ Bow?” will find much 
he wishes to know in this interesting account 
of Mr. W.’s, and I would suggest attentive perusal 
of Mr. Bradbury's essay on the achromatic 0.g. as 
well as my own on o.g. working. Bow” will 
see that if one of our best o.g. makers can now 
„improve by ‘retouching ” one of his own 
productions (I quote from Bow's letter), o. g. 
surfaces are in a state of transition. What s 
o.g. s were in the old days is as much a matter of 
conjecture as the shape of the specula by the old 
masters described by Mr. Wassell. To assert that 
all surfaces were spherical, was common: my 
a more than passing 
interest in the modes of working, is that very 
few of the best o. g's made have Paa surfaces 
all through the series. ismatique. 


GRINDING AND POLISHING GLASS 
SPECULA. 


[21249.]—Brrore I can feel that I have done 
justice to our amateur friends, in warning them 
against local polishing as a means of figuring, I 
must point out a source of error that is little 
understood: it is the fact that when the face of 
the culum is wet, it is several degrees colder 
than the other put of speculum, and, co uently, 
is in a state of contraction, which, when the face 
is dried and allowed to get to the same temperature 
as the other pert, expands, and thus alters the 
whole of the 


po goes 
polishing € to 


3 115 dries his in n 
tests, and if it appears all right, it is not all right, 
for he has to allow time for the speculum to settle 
to its normal shape, by the equalisation of its 
temperature. In doing this the face willexpand and 
press out of shape the whole figure in the course of 
an hour or two,as Ihave often observed in a Gin. 
speculum of lin. thick. Now it will take many 
hours, perhaps a day, for one several inches thick, 


and the result will be a compound of what has been fi 
wetted. | PO 


ee off and the expansion of the 
ow with such unmanagable conditions for an 
amateur, how can he expect immediate success? 
This shrinking of the face through being wet was 
a source of annoyance to me for a long time, till I 
discovered its cause, and perfectly got over it by 
covering the bottom and nearly ail the edge of 
the speculum with water, when the alteration in 
shape that always went on for an hour or two after 
figuring completely ceased. I have seen, while test- 
ing, a speculum assume all manner of irregular 
shapes, especially for the first half-hour while the 
cooling was going on most rapidly, I watching the 
expansion of the face, and judging of it by the 
continual lengthening of the focus. is sorely 
perplexed me at first, as I could hardly believe it 
was the ponon of the face to such an extent, 
I had ‘used to blame the shifting of the testing 
apparatus. All this trouble and annoyance and un- 
certainty vanished when I immersed the speculum 
in water; and now I can test with certainty im- 
mediately after figuring, and no perceptible akera. 
tion will be seen the next day ; therefore, I strongly 
advise the amateur to put his speculum into water, 
and avoid local polishing as a means of getting it 
into figure, for local poliahing, even in tho hands of 
professionals, is apt to get the curve out of symmet: 
—how much more in the hands of amateurs! It will 
ve RT to awe a little here the account 
r. Calver gives of the working of a 37in. u- 
lum: it will be found in Vol. EXX., p. 351. Ho 
says (column 3, line 11) : *‘ The settling of the mass 
into its normal state had to be patiently waited 
for, and often days en before further advance 
could be made.“ is was evidently to allow the 
cooled face to expand as it assumed the same tem- 
perature as the back, for Mr. Calver says nothing 
about immersing the speculum in water, which, if 
he had done, would have greatly lessened, if not 
completely done away with, the time necessary for 
the speculum to settle into its normal shape, and 
would have almost entirely prevented the alteration 
of the figure from what ‘was given to it by the 
polishing or figuring, so-called, and thus one source 
of uncertainty would have been avoided. Of 
course, Mr. Calver's immense experience may haye 
led him to make very nearly the proper allowance, 
as my experience did formerly when I allowed an 
over-correction of more than one-half fox testin 
immediately after figuring; but this I do not ne 


hape | Calver, of local polishing worki 


now, since I keep nearly all the surface of the 
speculum wet while figuring. Mr. Calver further 
explains column 3, line 36: ‘‘ The plan of figurmg 
was that of local figuring and correction. The 
lish and surface was obtained with the al ge 
bie polisher, and corrected with a num of 
polishers of various sizes and forms to suit every 
stage of the progress and the temperature of the 
air, Ke. If an error of irregularity of figure ect 
in, it was polished out with the 1 55 polisher.’ 
Now there are two things here that I wish to call 
the amateur's attention to: first, the danger, even 
in the hands of one of 80 ex ce as Mr. 
irre 1 
figure; where, then, must the poor amateur be wi 
his limited experience on one or two ula? I 
pity the amateur who is so trying to ; and 


the trade will continue to be the producers of good 


specula, so long as the amateur continues to try to 
gure bya means that takes more than an ordinary 
apprenticeship to master. I have been acquainted, 
by correspondence and otherwise, with many jn the 
trade in my lifetime, and one who has produced 
some very good specula by local polishing (for this 
seems to be tho way the trade generally figures) 
said to me: If you can at do as you like 
with the figure, you are in advance of me and every- 
one I know or ever heard of. I marvel at the per- 
fect control you have over it; you have no more 
trouble in producing a dozen than one.” Now the 
certainty he refers to comes from attending to cer- 
tain sources of error, and avoiding them: and I 
mention this that the amateur may not think, m my 
future letters, that I am over-careful and nice about 
trifles ; it will save him a lot of time to once for all 
master these trifies as I point them out. I wrote 
once to one in the trade, one of whose 1 8 had 
been placed in my hands to test, I found it 
good, but not perfectly corrected—it was under- 
correc I asked him why he did not continue 
the correction to perfection. His answer was: “I 
consider it unwise to risk spoiling such good 
results by trying to press it nearer, and that mir- 
rors with this correction (i.¢., under-corrected) are 
more numerous than beyond it; but I have man 
times gone with fear and trembling,’ and wi 
daring touches gone to the last extreme touch, but 
many times have I most bitterly rued for my rash- 
ness. Again I say, if such be the experience of -` 


y | the trade, with all its advantages, what can the 


ing? I strongly 


amateur expect to do with local 
make his mind up 


advise him to leave it alone, 
to learn a more excellent way. 


e 
of figure is obtained by a large polisher the size 
the speculum. This 1 was aware of ago, 
and have directed my attention to doing all the 
figuring by such a tool; and, therefore, I never 
lose the N of the figure, which symmetry 
of figure is, as I have before explained, of more 
importance than absolute freedom from longi- 
tudinal aberration; it is, therefore, safer for the 
amateur to use the same polisher throughout— i.e., 
to pona with from the emery, and to finally figure 
with, as I do, and the same certainty will follow as 
with me when he learns how to parabolise by such 
a polisher. Further, observe that even in the ds 
of a professional such as Mr. Calver, local polishing 
is apt to work i ity of figure, as a little con- 


sideration of the nature of local polishing will easily 
enable us to understand. i 


There is another source of irregularity, especiall 
in local polishing, that I have never 588 noti 
or warned inst: it is the fact that it takes some 
time for a polisher that hus lain by from one day to 
another to form itself to the exact flgure of the 
speculum. I used to always find that the first 
half-hour’s 1 Bs the day could not be de- 
pended on as to what it would produce, for some 
times I should oe such an error that it would 
take me a couple of hours’ work to get out. This 
I found arose from the slight alteration of figure 
in the pitch facets, for they are always altering— 
flowing in fact—for pitch is, in reality, a fluid. 
This would leave one or more facets a little higher 
or lower than the rest; these, acting or not with 
the others, caused irregularities in wear, and, con- 
sequently, in figure. Thus the first half-hour’ 
work was often worse than thrown away in 
getting the polisher into the shape it was left from 
the day before —i. e., true as a wholo with the shape 
of the speculum. Now where local polishers one 
after another are used, this source of error would 
be most likely to occur, and lead to the most un- 
expected results. My remedy is to put the polisher 
on the speculum in the machine, and turn the 
handle very slowly about once-round o minute 
for half an hour. This will not cut the face of the 
1 out of truth perceptibly, on account of 

e slowness of the motion, but will allow time for 
the polisher to form itself to the exact shape of the 
speculum before beginning the actual work of figur- 
ing. Withthisprecaution Iam enabled to begin, after 
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point is chat he dwells almost entirely upon 
te potential.“ Now, to my mind, eee per is an 


the first half-hour, from 
before, without having meres mee f WORK. 
lum. n scove source of error 0 
Thad used to simply put the polisher on the specu- (21 1 answer t ages 1 Taylor, | which is simply a stress upon molecular chains, to 
lum (with the rouge-and an of course, just as | Oo ovii may say that, ve used compressed | the energy which sets UP the strain, and the pro- 
. an -cylinders now for about ten or twelve years. | cesses by which these polar stresses are set u 
poli e pressure-gaugi 1 . Ae gas if Also as to his division D, I consider the E earth 
ame E aa m Ta Ta |e eset em a pte 
ea, ant i gas | of earth, the effect of connecting to earth, avd all 


powerful pump is necessary—th based ù : Jer : 
; . pon these are, in my opinion, mere m stifl- 
Ý remember, about 415 ; although it has | cations, and only lead cho student . 


appliance for regulating the pressure is unnecessary, 
as the valves of the cylinders require only an occa- 


electric energy into the condenser instead of into 
gional touch of the hand to maintain the light, other . : 


currents. All this I have carefully 
Sigma. 


the cylinders, especially the oxygen one, may have 
become much weakened from internal corrosion, LEGAL REPLIES. 


und ererytime of charging I sound an with a| 21253.]—Hoven AGENTS AND Tuer ComMs- 
hammer, though I fear it is not an altogether ar 49777).—It is quite true, as a general rule, 
that the person who introduces & tenant or pur- 
avis are all very costly, and T should certainly not | chaser, A is the means of his being 1 is 
due an amateur o EO dere rats 115 Bee bad entitled to the commission put that general rule 
hire ooh While, for the tie of portability ‘to 10 me does not answer this question. Upon the facts as 


effect the intended correction, for half an hour, say, 
put I would advise him to rest contente 


caution the results would be far more likely to be 
what they expect, and, therefore, more satisfactory. 
I mention all those sources of error where their 
importance is seen, for they even affect the trade 


d claim for 
his full commission against the builders ; but I do 


RJ 


condensing arrangement as being dangerous. 
Has anything been done in the way of adapting 


sion from the other agents ; ough that might be 
a fair compromise. 

Horpays: Factory Act (49792). —Under the 
Factory Act it is rovided that full work may be 
kept up on Good irek 1 that the B 


trade to confess to, 80 that the amateur may 
l 


carefully attending to all the discoverable sources 
of error: but when once known, it becomes natural 


21915, p. 60, and ood 
to avoid them, and the process ceases be so com- A215, P. S une expends a 6 mary 


ee : ; the very uncertain matters connected with the 
plicated as at first sight it anhin th fleflects of various pigments used in Mr. Hardie's 
The sum of what Lhave sat in this and my previous experiments, the nature of which he can only guess 
letter (20886) is simply chis—that with professionals | at. I will undertake to say that Mr. Hardie will 
boat : not agree with him. 

a very uncertain Process , and, therefore, we | When a person admits that his expl: nation of an 


are propared to understand the failure of amateurs | important matter is upset ;, still maintains that it 
with it; and, further, we learn the importance of | does not affect histheory ; when he has had absolute, 
indisputable facts which do upset his theory (or 


n a bi mode from tho first, and thus 

gave time and annoyance. : si -n-e when h 
I hope in my nex . Jetter to begin what will per- rather his hypothesis) submitted to him; when e 
haps be the most interesting part of the whole sub- 
ject, viz., the description of my mode of producin 
the parabola in its principles and practice ; and 


PLEDGE—SALE—REDEMPTION (49798) A pawn- 
broker is allowed to buy in the pledge sold by him 
by auction, provided the requisites of the Pawn- 
brokers’ Act 1872 are in all respects complied with, 


not redeemed during that time. He has sold, and, 
as far as I can see, the querist has no power in the 
mutter, as the contract of ledge is at an end, and 
the ring has become the absolute pro of the 


about finding much that is certainly wrong and] Trr̃r RENT CHARGE (49812).—The owner of 
contradictory in the Philosopher theory,” and his the land is clearly chargeable with the tithe-rent 
i sense“; when | charge. Nor can he make his tenants pay it unless 


ing 80 
the facts Which show that the they have agreed to do 80; for in the absence of 
an agreement it is a landlord’s tax, for which 


supposed errors and contradictions are the phan- { suc g 
toms and nightmares consequent upon his own | the tenant is not liable. The querist can, of course, 
mental indigestion, he asserts his intention to | be sued for it, or it could be recovered by distress 
den ore taari ae 
im but laugh wi et him a one . ; BravestT—MorreagE— INTEREST (49820) It is 
Until he TA tho fact I have given bim of a | now the very first rule of law that pro perty mort- 
gaged shall itself bear the purden of the mortgage- 
money and interest when bequeathed. “ The view 


175 ; taken by the querist thatthe debt due upon his 
hong th feminine ordet Eran aa contis | Bo pens he q be paid by the executors out, of 
It is waste of time to endeavour the personal estate, was once the law. But 

ur Jas altered some years ago, and there is now no 


little practice. I shall have to take up the desc p: 
tor of my machine where I left off, and it will be 
seen that my machine is nothing more than putting 
the old master’s mode of rabolising under rfect 
control, so that any condition may be altered to any 
more than the resu t of trying the effects of each i i 
ndikon separately in Lite variations, an a hus it, OF possibly to be got out of it, and under which 
being able to see ow far it can be used for our 
ose, and thus the hit-or-miss style of olden 


times is replaced by the certainty of using known tutingan argument. It 
laws and conditions, n the samo way t t the] to explain thin to people of that disposition. On | doubt that the executors are right in their conten- 


i j : ; ; gs ; 
chemistry of to-day 18 certainty itself compared | the other hand, however, they have no right to put tion 
i n-sense, , 


with what it was 200 years ago. All know that 
every addition to our knowledge of the laws under 
which we are working is a corresponding addition 
to the certainty of the results, and every contribu- 
tor to our knowledge deserves our sincere 

; and [am sure these will be most heartily 


no existence at all, put is merely the absence of requires to be u on a sixpenny stamp ; anc 
eee that colour is, a3 a proved fact, o i 
when the light itself contains that colour, aud that 


iven to Mr. C. H, With for his magnanimons | a surface presents just auch colours a8 we please to | stam 
intention, expressed in 3 very kind letter to me, it i he light, and not what are sup- days after its date, or later, with a penalty. en 
i atamp, it cannot be read in 


which magnanimous intention, like a gem, shines | posed to exist in the surface itself, which is simply 
dium. This latter evidence while it is unstamped. 


all the more by being set in a humble opinion of |a reflecting and absorbing me 
Brit or SALE.—ASSIONMENT (49843).—A bill of 


his own know ig on the subject ; but, of course, ‘ 
we are at liberty to form our owt opinion of | only he chooses to say the light destroys the colour troy: 
his knowledge from what he has produced by its in the Shadows and leaves only the residuary colour, 95 i beet any value u . 
Í as applied to lights | until notice thereof has been given to the Core 
there 


aid. I have, therefore, very great 8 in a fact perfectly nonsensica 
telling our amatenr friends that Mr. f on a white surface. Mr. C. simply proves 
and says. You should know what little I | what I have told him all along—that the mere artist | Pas been no writing au Ano notice 
could communicate by letter concerning speculum- | mind is incapable of comprehending the purely | been no vali d 8 ani 12 
g, but that I trust to be able to record the | scientific problents, and should stick to its own im- | delivery of the deeds vould not convey a rig 
whole of my process N no? , when work presses plements. 81 aet upon them, 80 B cannot safely pat them 0 
force. Fred. Wetherfleld, Solicitor. 


somewhat less. Already have prepared 2 
pamphlet on the ailvering process, an may put it 2, Gresham Buildings, Guil dhall. 
21252.1—1 am afraid that this subject will have —rðíäꝗĩ—ä́ — l 


instalment of Mr. With's kindness, and desire, that | to wait for a while as far as I am concerned, as my 
Knowledge of an important character should not | attention is claimed by others which have more 
die with him; all honour is due to him and allsuch. 
I would here thank °° Bow” for what he has con- | may say, to E. R. P., l 
tributed in his letter (20871), especially as it seems | have done my best to work out the whole subject, very 
to show when graduating the facets was first | much in the 

i i Electricity. There is, 


Suggested. „ 
H. A. Wassell. i -hich there is a difference from 
Addenbrock Villa, Love-lane, Stourbridge. 


Iris stated that in the North Atlantic, says the 
Scientific Imericun, waves have been observed of 
oft. and 30ft. high, highest being 43ft., mean Isit., 
u westerly gales. the Pacific 32ft. is recorded: 
South Atlantic 22 ft.: Cape Horn, 32ft.: Medi- 
terranean, L43ft. 5 German Ocean, 131ft. ; and 
French sailors mention 36ft. in the Bay of Biscay- 


or two made 
eep all snug. In the case 
eets should be id aft, to be 
one being alone in the 


i are respect. 
Sully requested to mention, in each instance, the title 
and number of the query asked. 


— 
44757. ]— coin. — If this ahould meet the eye of 
„G. J. H. „ who 80 kindly answered the above | th 
J 5 1 ill 


F. g 
a wax im ion if he will send his address to send our teas down to Calcutta 


, rt The freight of plain iron work 1 
must apologise to him for the long I 
intervened ; but I was unsvoidably called away.— | th 
S. G. 


river steamer is equal to the freig 
runs Cost price of the iron. 


[48729.]—Life.—1, for one, am astonished at 
Mr. Lancaster's assertion that life implies conscious- 


No sheet should ever be made fast in a 
small boat, and the halliards also should be always 


barrels of water made well] fast, is the safest for 
those not well up to the management of a boat in 


49105. —Artifioial Foot.—I should, indeed 
uak to = „Walter s“ description of his artificial 


the very opposite; the first flush is always nearly 
destitute of tips“ (or the little bright unrolled 
uds), and our ** flushes ” come out about every 


cree and both are covered by the most love] 
and varied endless series of lichens | large and small. 
often the true bark invisible, fungoids half crystal 
and as lastin often peculiar to certain trees 


reflection to come to the Conclusion that tallow 
for a planter to without the body imparted to It by the plaster 


read. 
not a single firm at home who get their teas plucked 
f ee 


heat.— Liverpool. 


? 
Wire r Joshua and the Bun.—To « Stqma.” 
> | — Will “ Sigma ’’ kindly tell me in what number 
of the Engiisy MEcHANIC the explanation on the 
„Sun Dial of Ahaz” is to be found, as given by 


owest form of this attribute to be chemical affini 18 | “F. R. A. S. and “E, L. G., to which he refers in his 
and trust that some of ours” will go into it, for d reply to , Pmplighter ' in“ E. M.” of 9th March, 
is view of the phenomena in the most likely to let | and b ny quality always. This page 16? I should be glad to see the articles if 
us into the When life has sensation and | 18 easily understood, 4 3,2.) our readers, perhaps, paper is not out of print, as, no doubt, the subject 
vonsciousness added, the complication is likely to | don’t know that all our Indian teas, without excep- | is interesting, and I have never yet read an opinion 
hide the o from my standpoint, life not | tion as far as I know, are gold from the 5 75 upon it. — GEO. H. LANCASTER. 
y 28 likely, but must, from the ve nature of | Valuation iquor. We dare not ad terate. 


[49324.]— Joshua and the Sun.—The remarks 
of F. R. A. S. 5 29, seem to imply a doubt as to 


If it is done, it is vad Possible after it leaves bond 
the identit of utoliffe, and also ‘a suspicion of 


ests are opened by the middle- 
man and dealer, or grocer; an it i 


» be present at some time A 1 8 a all the 
worlds in creation, sate ites included.—8. Pal, 
bsagar, Asam. 


. 


Si 


> - lagiarism rom Knight. Joseph Sutcliffe was a 
(48762.]—Tea.—Like many others out here, I N ure, lber urg as the pub ae esleyan minister, who died in London, Ma 14th, 
have been much surprised at the remarks in yours 1856, aged 94. commentary was published in 


of 22nd December, ze the adulteration of Tea, inas- 1834, by John Mason, 14, Cit rad, and others, so 


ch as the likely to! bli t it appears more robable that Knight copied 
that Indian Tea A adla LPI ps alae Sutcliffe. The copy f have was presented to m 
planter now some 18 years, and can ass ather early in 


because I had implicit faith in it, but in order to 
elicit comment and i i f whi 
n realised to an eminent degree. Muny thanks 
our learned friends for the same. — Lawp.- 
LIGHTER, 
[49324 Idechna and the Sun.— To. — 
—TI think i 


there is a little maccuracy in sup- 


course, in trying to get our Indian Teas known at 
home; but I can also tell you that it would be sim le 
ruination for us to adulterate, from two very o 
vious reasons. Ist. It would be more expensive to 
adulterate than to send out tea pure. 2nd. It 


Sun was more Perceptible than at any other time. 
The word “ stand still?“ is as you Say; it has not its 
Proper equivalent in Engli „but carries 


3 
and the man or garden marked and ruined. But 
the most conclusive proot that we do not adulterate 
is that it would cos it than 

teas pure. Itis not as though we were short of 
bushes or leaves. Most planters know to i 


at i 
planter, Aideo, Sibsagar, Asam 


(49008. ]— Beer (0.Q.)—I expect your beer has 
come right by this time, or at any rate is on the 
way You cannot do anything with it except 
leave it alone. It is retty sure, as brewers say 
“ to kick up” and und. 


active force upon the earth. The word comes from 
à root, the signification of which is in kal, to make 
equable; equal to Compare; put on a level; 


daath d es on the subject: but I think there are ade 
an : asthe one 3 1 5 Plant out 5 acres : E d vanced J ewish scho È who could better enter into 
highest maton in only da. r ast at ie ig i out Te Bee, Hg and it is vory interesting at a ee 
neither of these items are worth speaking about, sound, old beer, before sending it out. The ae ` 


wo together would probably give a good glass of 


your readers could see a tea garden (and they run mild beer. — E. S Bra 


from 50 to 3,000 acres) a huge clean sheet of bushes 
in rows, 3ft. to 6ft. apart, and the leaves ull out in 
a flush, and people at their wits’ end to get the leaf h 
off, they would properly laugh at the idea of search- 


49431.) — High-Pressure Heating Ap- 
That zun. — The water must escape from Pipes 
That; PS, 


es the cost, Coolies pluck 16ʃb. of young leaf 
(which alone Will roll) as the day's task, but it is 
80 es that 275 do extra, for piece, and average 
301b. to even 60) and this leaf stan I 
Alb. a Penny; and as it takes 41b. of the green igh. 
leaf ” to make llb. of dry tea, the collecting only | drawi lard, i brail-rope for 
costa us, say, ld. per lb. (Itis &cnerally far less.) ili P when the man in charge does not wish 
Next I may tell our readers that, though I know to lower sail. Brail-rope is tacked to bolt rope at h 
these forests we l, I don’t, so far, : Sle | A, and runs through two eyes at C, one being on t 
leaf that can be confounded with a tea-leaf, and to either side of the yard. Second drawing is appear- | or it is 2 atoms of HO. Given the Hy; the boast 


——— — - = — 


then is, that one H may be rep much less rapidly 0 
element; given O or (9 = 16), and then the boast placed near to its will 
is that it ot beso divided; but this is a flagran surface Gray, in his gays: The | be 661% —where our case say 
chemical untruth; the division or replacement i i 130ib. pressure = a h 0 e diameter of 
is ag true in one case 26 the other; or, how, indeed, the supply pipe should be of cyl. x 41 or 
is it that 0 = 8 is admitted to de an equivalent, veloped, it approac -68 for double- linder engines. The velocity of the 
while @ = 16 is the diatomic atom, and 61 = 32 is | muc less amay than the yelk.” — Henry F. | water in the supply should not be more than 400ft. 
LANCASTER, ; per minute. rom the above data you will be able 

to calculate the dimensions of your proposed engines. 


the modern“ molecule“ I challenge anyone to 
i from 


produce any chemical reasonin 


g, apart 
ption or hypothesis of atomicity, by which —Essak. 


eae for Lead.—l don’t think you 
find anythin 640593. — Painting Bicycle: — Don't paint 


g better than an ordinary .— 


assum 

atoms or equivalents are doubled trebled, and | T.P 

uadrupled to most deplorable results. The term 3 : your bicycle-spokes black. Get some best ground 

4 molecule,” and all that pertains to it, is 80 much | _ [49537 J- Balsam Mounting —! think the White-lead, then take a little drop- black an grind 

DO apart from the simple facts, which can leading as to its sim- it very fine. mix enough with the white-lead to 
make it a 558 steel- grey, and make up the al 


nsense 
notated, spoken of, and better understood without 


chloroform to the esired consistency. Two or 
three bottles of different thicknesses should be kept. 
It may be used cold or warm. To warm it put 
the bottle on the mounting-table with the lamp 


Leave the paint rather thick, but put on 4 very 
ith the brush; 


not all; and could cite eloquence and force com- 
parable with that of Sigma in favour of underneath the other end, as it soon boils. - | hard, a coat of the v „ Strain the g 
s Bertholet,” who is admittedly the greatest bubbles will disappear 1n * day or so when chloro- | You fin make a first-rate jo 
chemist of this age. All I wish to urge is that the balsam 18 used. Store gum objects in little bottles | know a 57in. D. H. F. Premer painted this way, 
two views of reason and argument, W ich | filled with spirits of turpentine, number them, kee which has been run a t deal on most hornb 
might not be suitable to these pages irty years a book of their contents, the page of the book | roads, and in very weather, and no one 
books trotted out the hypotheses of corresponding W e number of the bottle. | ever detected that the spokes were painted while 
Procure mountin ‘table, spirit-lamp, glass rod, ing, and few, if any, have done so even when 
looking at it stan i ved a world of 


either Graham Or Liebig on the cyano en-com- 
pounds; now both are deservedly extinct.— ECLECTI- 
cus, 16, Greenwood-terrace, St. John’s, Hackney. 


[49467.]—Indicator Diagram.— Your reply 
encourages me very much; the jacket extends the 
whole length of the cylinder, and the indicator - pipe 
is as close to the bottom flange as I can get it, 
and I inclose & rough sketch that you may see for 


tweezers, turntable, lifter, a piece o copper wire 
flattened at the ends, dissecting needles, labels, 
pencil. Clean a slide, warm it to get rid of moisture 
Da far greater pest than bubbles—centre it on the 
turntable, put some balsam on with rod, take the 
object out of its bottle (several months soak will do 
no harm), put it on the balsam. If much epirit of 
turpentine is with it, label your slide so as to give 
it time to mix and evaporate, centre the object, 
clean a cover, drive off the mist over the lamp—® 
moment will do i pas on the object and gently 

e on the balsam. The j 
ing close to the glass, & little balsam, more or less 
underneath, matters ttle ; and therefore do not 


if he tried it. Drop- lack, ground in copal, is the 
best black varnish paint four many purposes, parti- 


[49624.]—Lot’s wife.—To A. C. I thank 
you for your candid reply to mine in E. M.” of 
endorse all you say Te- 
specting the ‘cle ! in Hebrew, put I m 
confess that the rule you state ap red new to me 
as I read it, as I do not remember to have ever 
notice d it before, and it has led me to look more 
fully into it, to see if I could discover any gram- 
mafical rule ; after some search I found it mentioned. 
by Geseniuslin his Lexicon under the verb hayah, 
put I have not been able at present to trace it in 
his grammar; but this leaves quite untouched what 
I said about the word in 1 Samuel XXV. 37. 


as 
When I observed that the particle may in 
e be redundant, I merely did so because the 


passage 9 

as being in italics makes the! redundant as far 
F the a wena is e ane pe n 
ALEX. OII ARD amed prefix is never us asa particle of si e 
Jom A F and in all the examples that you have given where 


[49543.] Horse- Powe of Engine. — An- i 


ewered hundreds of times—so many that it is quite a 
f | I presume when I observe that from e 


a few da harden round the edge and so fix the 
thick, of course, it will harden to the 


yourself—A, the indicator pipe 5 B, the cylinder ; 
©, the jacket: D, the bed-plate ; E, the piston.— 
TENTER 


OUNG ENGINE . 

5 49491.]— Stout. The quantity of actual alcohol wonder the query is inserted. Multiply the area o 

in Dublin stout 18 about 6 per cent. Proof spirit | the piston by twice the length of stroke in feet; | I now give, u 
contains 49:6 per cent. by weight of alcohol.— E. S. then multiply the produet by the pressure of steam i 


BEAaVEN. at cylinder and by the revo utions; then divide by 
149518.]J— Baus and chickens.—1 think those 33,000, and the result is IH. F.; for actual power 
of your readers who are interested in this discussion must take indicator ¢ or test with the rake. 
find the lectures of Prof. Agassiz, reported in Nominal power is without meaning.—T. P. 

Vol. XVII., very clear and comprehensi le. The| 149546. Diet in Training. — Within limits 
lecture bearing specially on the query ou may take whatever you fancy. If you have 
in No. 429; the series was entitled the Wonders of 
the Egg. Nux. Doz. 


(49518.]—Eges and Chickens.—In re ly to , 
W. J. Lancaster, I extract the fo owin d c ; 
700 ill dant as 
imi : state. The same . 
Samuel xxv. 37. The following examples ; 

think, express my meaning in a clearer form: 
Genesis ii. 7, Genesis xlix. 15, became a servant 
to tribute ” ; Exodus iv. 3—4 «jt became a ser- 


XXXVI. 
c miskan ”’), ‘it be- 


themselves to those who may not haye special t as I 
e ence in these delicate ph „siological manipu- without increasing the fat—the hard work h Kin end this 
lations; thus the ,Graafian follicle in the ovary the “heat” out, and soon uses up the superfluous came as a & panne 3 Dgs Xi. 33 Pae thi 
would have to be opened at an early stage of its nitrogen. For moderate training you can eat thing became a are ; 1 Kings ="): 34, an z 
development when very smail, and without care anything | t a really te sated man would thing pecan; bes Da oo, and . 
a 3 š 3 À — ’ 0 > 22 . 
the vesicle may be overlooked, from its minute #1ze. one an E xvi. 8. Asto Genesis xix. 26, you say, concernin 
the “as,” the only question 18, are we justifie 


We must remember also that, by far the „Trek“ 

Part of the yelk of the pird's egg is the“ fo yelk“ 

which is an added formation, so to speak, to the 
© 


it? I do not think that we are; as 
the sense 18 complete in itself, and you already 
admit the rule I stated. I would even g. farther, 
and say I 3 ras hes auxiliary the = ae 
r simplic and read, in the a nce of the (amed, 
dagen bene, thom ents for 5 nega- |< and T acas l. pillar of salt, but not to insist on 
this, although it would be as correct as the ex- 

he verbs in the openin of Genesis, first 


in 
match. The season and the character of the 
weather would make some difference in the articles 


more apparent than ever, in the late periods of its 
development, when, in fact, one would usually 
examine it, yet this does not affect the point at 
issue—Viz., mat it was in the first place central 


as it is necessary to have the most trunsparen 
d | chapter. After all, it may be put a question of the 


before bea ne oree ii of ne 9 J 8 on a perfectly black ans You ve ill find a goo 

cormmenced. quote from ree autnors ave d 6. No. 783, W i ive e 

ay; but all others ee on the same poin ’ ee aie of eee es , Re aera de tning 
i i illar of a sal- 


tive Physiology,” says: — The germinal vesicle is stated —ite.: nor incrustafion, W. P 
the part of the ovum which earliest shows itse 
within the ovisac; and is first seen in its centre, 
{unded by an assemblage of 1 which is 

the commencement of the yelk.’ In Kirke’s 
ae Physiology, I find the following: — . The 

al vesicle, too, which in young ova is in the 

centre of the yelk, is in mature ova found at the 

riphery.” A in in another page: „This 


C nter. in his work ou „General and Compara- 


negative. However, if you intend to {+ get about | to destruction. Shall I hear f 


it? read the paper referred to.— NUN. Dor. 

[49566.} _Furniture.—Try the application of a 
jet of steam.— *- P. 

(49579. —Small Power Engines.— You might 
make sufficient gas by passing air through gasoline ; 
per but if you want a hot-air engine look on page 369, 
vesicle (the germinal ves.) is of greatest relative | No. 796. For their power, hot-air engines are very 
size in the smallest ova, and is in these surrounded | clumsy and Beag, and if you are within reach of 
closely by the yelk. nearly in the centre of which it | coal you would do better to make a small steam- 
lies. During the development of the ovum, the engine.— Essak. 


40085. fe Keel. I am much obliged to 
„Black Snow ” for answer to above. I must, 
however, take exception to his recommendation 
about removing lead keel, and replacing 
wood or thin iron. Such a notion wo 
considerably astonish Mr. Watson, Mr. Dixon 
Kemp, and other celebrated racing-yacht de siguers. 


To obtain 8 eed, you must have sail- carrying 
this can only be obtained either by 


90 
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depth of body and ballast stowed low down, on the 
keel if possible, or by great breadth of beam. 
Yachts of the latter description are often the fastest 
in light winds and smooth water, as witness the 
American centre-boarders ; but under other circum- 


th regard to oe going 5 5 


for open boats; but it should be borne in mind 
that a mainsail, with boom, is not so safe as one 
without (though, of course, the sail stands better 
with boom), as the latter spills more readily when 


the sheet is let go in a squall. Perhaps Black 
Snow,“ or some other correspondent, can tell me 
the kind of bit used for boring lead.—X. Y. Z. 


(49665.|—Railway-Carriage Tires.—Reply- 
i “A. Z.,“ many wheelmakers force the 


ing to 


and grooved to receive the centre, B, and retaining- 
rings, C; the retaining-rings are turned and 
grooved (to fit in the ponve of tire), and then 
secured by bolts, D. me e eers specify 16 
bolts, and others 8, to each wheel. Ishall be glad 
to furnish any other information should A. Z.” 
require it.— Go. H. KIMBER, 27, Oxford-street, 
Rotherham. 


(49567.]—Hardening Plaster of Paris.— 
Thanks to J. Poulson for his suggestion as to the 
addition of ‘‘red-lead” for the above, but I had 
already tried it, and it had not the desired effect. 
I can never secure more than one cast in metal 
(type) owing to the plaster impression breaking 
away. I have tried both oiling and blacking it, 
but with no avail. I may mention that I use the 
common plaster of the oilshops, as I find that as 
good, if not superior to, some fine I purchased 
at an oilshop in Mount-pleasant, Clerkenwell, at 
9d. the half-bag.—E. NaisuH. 


[49672.]— Telephone Communication.—The 
reply published in ours“ of the 16th appears to 
make no provision for transmitter, and to require 
two line wires; in both these it disregards the 
question. I beg, therefore, to submit the following 
Arrangement: 


LINE 


The above represents the two boards one at each 
end of line fitted with bell A, bell- push D, tele- 
phone, telephone-hook F, and terminals for trans- 
mitter B, also 4 terminals on the top of each for 
carbon of battery C, zinc of ditto Z. earth E; and 
for line. Note the difference in battery wires in 


No. I. and No. I. stations. The push D is a three - 
line push, line and bell being in contact; when 
pressed, bell is cut out and line and battery are in 
contact. The hook is balanced on pivot F. When 
barre Sey is on it, the other end is in connection 
with bell stud, when removed it falls to the other 
stud and puts bell out and telephones in circuit. 
The currents as follows:—No. I. to ring up 
No. II. O to push D and line, enters No. II. by 
line to push, hook, bell, earth, to E No. I. to Z. 
No. II. to ring back. G to E, to E No. I., to bell 
hook, push, line, enters line No. II. to push, Zand 
C. To speak No. I. to II, umhang telephones each 
end. C to transmitter, tale hone, hook, push, line. 
Enter line No. II. push, hook, telephone, trans- 
mitter, Z through battery to C, E to E No. I. and 
Z. To reply No. II. to No. I. C to E, to E No. I., 
Z, C, transmitter, telephone, hook, push, line. 
Enters No. II. line, push, hook telephone trans- 
mitter and Z.—ALBAN. 


149867. — Casting Metal Medals in Plaster 
Moulds.— TO MR. J. Poutson.—In answer to 
query Hardening Plaster Casts, p. 19, Mr. Poulson 
mentions having used a common plaster mould 
for ten hours for casting medals, that he never 
found any difficulty with them; but that, after a 
few hours’ use they discoloured from the action of 
the hot metal. ould Mr. Poulson kindly say 
what metal or alloy he used in casting the medals, 
and give full particulars of how he made the 
moulds and ran the metal into them ; and also say 
what sort of medals they were, and if the casts 
gave good sharp impressions of all details. I have 
a number of m that I would wish ve 
much to take metal casts of, but I have seen it 


stated over and over again in the ENGLISH MECHANIC 
that metal could not} be cast in plaster moulds ; but 
as Mr. Poulson seems to be in the habit of doing it, 


I hope he will tell us how. If you have cast several 
different medals or alloys in plaster moulds, please 
18 3 all, and state which answers best.— 
149694.]J—Engineering.—If Scotch Workin 

Mechanic” will refer to Rankine’s ‘ Appli 

Mechanics, fifth edition, p. 210, he will find that 
the angle whose nt is the co-efficient of fric- 
tion, is the stee inclination of a plane to the 
horizon at which a block of a given substance will 
remain in equilfbrio upon it, which agrees 
with what I said in my reply tothe query. Any 
er 3 will do as well as Rankine.— 


49700. — G. W. R. Engines.— The following 
area few. of the narrow-gauge passenger tanks 
that run into Bristol :—614, 625, 631, 632 (613 
class); 841 and 844 (826 class); 1155, 1156, 1158 
(1154 class); 1412 and 1413 (1401 class); 1434 (1421 
class); 202 and 205 (202 class). 580, 1120, and 
1195 were designed by Mr. J. Armstrong, 842 b 
Mr. G. Armstrong, 2214 by Mr. W. Dean.—O. H. 


5 —Assaying.—In Mr. Taylor's reply to 
“O. E. M. E.,“ he recommends a book hich will 
only meet of that gentleman's requirements; 
for though it may enable him to analyse a mineral, 
it will not enable him to determine its name, or the 
class to which it belongs. I am inclined to think 
that a better book than Attwood’s (or at all events 
one much more likely to meet the requirements of 
„C. E. M. E.“), may be had in the Colonies. In 
a footnote on page 233 of 4th edition of Mitchell's 
‘ Manual of tical Assaying,’’ we read of “A 
very valuable pamphlet i M. Thomp- 
son, D. Sc., Professor of logy at the Universi 
of Sydney, entitled ‘Guide to Mineral Explorers in 
distinguishing Minerals, Ores, and Gems.) There 
has been a work brought out in New York in 1882, 
which is, I think, just the thing for C. E. M. E., 
it is entitled Manual of Blowpipe Analysis, Quali- 
tative and Quantitative, with a Complete System of 
eterminative Mineralogy, by H. B. Cornwall, 
fessor, &c., & c.. I got a copy through Triibner, 
and am well pleased with it. It has, however, one 
drawback: it does not discuss the use of the alu- 
minium pan; neither does Attwood. To sum u 
„CC. E. M. E.“ may take Attwood, but he shoud 
take Cornwall, and, 
work, ‘‘ Pyrology.”’ 
brook. 

[49722.]— Water Analysis. — Unfortunately, 
there is no way of analysing water volumetrical 
for lime, &c., so as to find the proportions in whic 
they exist as carbonates,’’ &c. believe the best 
way is to state the acids and bases contained in the 
residue separately, as CaO, MgO, NasO, SOs, 
HNO,Cl, &c., and not attempt to unite them, the 
doing of which is almost always guess-work. 
Wanklyn’s „Water Analysis (Triibner), is very 
good as far as analysis of the saline matter in water 
is concerned: but his Ammonia process is now 
pretty generally discredited for determining 
organic purity. Dr. Frankland's Water Ana- 
lysis ” is a capital little work, and contains Tidy’s 
oxygen process, which is much the best for amateur 
chemists, and agrees well in its results with the 
more complicated method of determining organic 
carbon and nitrogen by gas analysis. It also gives 
a good account of Warington’s indigo process for 


if possible, Col. Ross’s splendid 
— Ex-BracrsuirH, Gorton- 


HNO, whichis not in Wanklyn, but there is nothing 
about the mineral residue. This is not wanted for 
ordi analysis. Church's ‘‘ Laboratory Guide 
(Van Voorst) would also do for you, and is a 
capital work for amateurs.—E. S. BEAVEN, | 

[40727.|—Gauging Water.—In my reply to 
this query the 14th line should read—a rule gradu- 
ated in tenths of an inch — not as printed. — 
LABOR OMNIA VINCIT. 


(49731.]—Old Bibles.—My thanks are due to 
Mr. Snell for his kind correction of the lapsus 
calami in my reply to this query. 1609 is, of course 
correct, but in reading over my answer I did no 
notice the slip. Since penning it, I have been in- 
formed of three other old Bibles, whose dates, 
however, I am not able to asoertain:— 1, The 
Treacle Bible,“ so called because the phrase balm 
in Gilead ” is translated “treacle in Gilead“; 2, 
‘‘The Bug Bible,“ which received its name from 
the fact that the verse, Thou shalt not be afraid 
for the terror by night (Psalm xci. v. 5) is ren- 
dered . Thou shalt not be afraid of bugs by night ” ; 
3, The Fool Bible, a German tion : this is 
so-called because, when the type was set up, a 
woman substituted (see Gen. iii. v. 16) the letters 
“ na” for he in the sentence,’’ and he shall be 
thy lord (herr), making it read, and he shall be 
thy fool (narr).”,—A Youne ASTRONOMER. 


149731.]— Old Bibles.—May I correct A 
Young Astronomer ’’? The Breeches (Geneva) 
Bible was first printed in 1560, by Rovland Hall, 
at Geneva; a fine folio edition of it was issued in 
Edinburgh, in 1579. The Treacle ” Bible, was 
printed in 1568 : it is so called from the translation 
of Jeremiah viii. 22: Is there no cle in 
Gilead? This is more often called The Bishops’ 
Bible, as it was a version undertaken by Arch- 
bishop Parker, assisted by eight bishops. .The 
Douai version renders the word in Jer. viii. 22, 
„ rosin.” There is, I believe, a German Wicked” 
Bible, omitting not in the 7th Commandment, 
printed about 1730. I fancy some of these typo- 
phical errors occur from a spirit of mischief. 
Y know some of the compositors are wicked enough 
to make them, though great care is taken in reading 
roofs now. Much information as to old andcurious 
ibles will be found in the ‘‘ Catalogue of the 
Caxton Exhibition of 1877.“ H. J. Stevens, awell- 
known authority, edited the part relating to 
“ Bibles, &c -T. W. W. 


[49731.]—Old Bibles.—One more to the list. 
A few years since, a Bible published by John 
Daye in 1551, was, according to the Matdstone 
Journal, exhibited at Mr. Gilbert’s, in Bernard- 
street, tormed The Bug Bible” from Paalm di. 
5, being rendered, So that thou shalt not need to 
be afraid for any bugs by night.“ —LAurLIGIirrERR. 


49744.|—Mechanism.— ‘H. H.” asks—If a 
indrical shaft 2in. in diameter be twisted through 
5° by a given moment of force of torsion ap lied at 
its end, through what angle would a zin. t of 
same material and length be twisted by the same 
moment? The answer is: Through 659-20’, or 
nearly 1°; the shafts, of course, not being twisted 
beyond the limits of elasticity. The angle of torsion 
is directly B to the moment of torsion 
and to the length of the twisted shaft, and inversely 
proportional to the fourth power of the diameter 
thereof. He also asks, If a spiral spring of 12 coils 
of gin. round steel, measuring 6in. across from 
centre to centre, be extended Zfin. by a weight of 
licwt., what must be the diameter of the rod 
forming a spring of the same number of coils, but 
4in. across, which would be extended lin. by tton ż 
The answer is—0-9in., very nearly; supposing, us 
is doubtless intended, that the coils in both cases are 
close together. It would take too much space to 
rove this here; but see Thomson and Tait's 
Elements (not Treatise] of Natural Philosophy, 
last ed., p. 230.—DUBLINIENSIS. ; 


Be lle omar and Indicator.—If R. Hannen 
ill purchase Gent. and Co.'s pamphlet on bella às 
advertised on front page of ENGLISH MECHANIC, he 
will find, instead of wire being split and going to 
bell and indicator, he ought to ca his return 
wire direct to indicator and then to bell. KRrrRE. 


V J. A. F.“ had better 
get No. 2. of the ‘‘ Colonists’ Handbook,“ published 
by the Society for Promoting Christian Knowledge. 
orthumberland-avenue, Charing- cross, London, 
8.W. It contains a good deal of information about 
Queensland.—MarTIn CHUZZLEWTT. 


(49774.]—Queensland.—The following facts 
may interest you. The climate of Queensland is 
healthy, and suits the constitutions of most Euro- 
peans. The vegetable productions comprise sugar, 
coffee, rice, tobacco, and fruits. Am the 
mineral products are gold, copper, coal, lead, and 
tin. The chief occupations of the people are 
grazing, sheep-rearing, and agriculture; mate, 
cotton, and sugar-cane being principally raised. 
They are also engaged in mining, ich is more 
particularly confined’ to gold, copper, aud dal. As 
to commerce: the exports aro mainly wool, hides, 
gold, timber, and preserved meats ; thé’ iniports 


„in which charmin [49786.] — Science Teachers and Prizes.— 
book he will find any amount of tests for It is quite true that if two candidates sit at the 
. R. T. same examination of the Science and Art Depart- 


include iron and cotton goods. There are 
good roads, which were mad 
extent of the 


ary 

d higher - class schools with an ol 

. HENLEY | any bloom showed itself upon them in damp a subiect 

weather. I did so, and in time it ceased to appear. | 1881. Ih 
to bloom in | enough to gain a 


free State education; an 
the Governmen . 


oe ; 49783.J— Tuning Bells.—If the bells have | re 
follows :— ie the length ee ts 18 . been cast all one size and thickness, the tuning of Shere and Art Departm 
subtract the length Oft: di © gi ; e | them will become & most difficult and troublesome | Firs Certfi 
ois 1 5 i or bbt 85 eer by task. The querist should have stated how he 

e ; ; f i f 
quotient; multiply ar: ot valve; from 1 u tones | did not receive until nearly 
roduct subtract e lead, an e remainder | pi : : 
F the required lap. To work this out for your pa N the tte. pe the meta, fee 


case ift. = #in.; half stroke = 24in.; 24 / 48 80 cast as to vary in si 5 

— 23. % 2 * 85 = vary in SIZe, TO 

G y 19055 e 5525 ee o 1 to each required note. elve bells will not con- | unless he had attended classes 

lead) = lin. lap, nearly. You do n't give the pro- stitute a very large compass, even if tuned e | the © bya duly Tai teacher. 
posed speed of the engine, so that the amount I have diatonic scale. To sharpen, or mou the pitch, it Science 1 a 40 
Ped lor lead might require to be more or less w aig to reduce 5 of ee Every private sta oy hi join in the answer ‘‘ No. 
: ; Iree ~ 4 | eac which is required ‘so tuned. think if a student by is own e 
The valve will most probably 3 dy have sufficient | fatten, or lower the pitch, it will be necessary dard of a First-class he ought 


either to reduce the thickness of metal or other- l 
i the size of the 2 bells, which aided in their studies, cog he thereby 


will = ae or possibly superiority. — R. C- 


49776. Auir-Compresser.— Some 
kind has been done before. Some years ago 1 saw 
L. and Y. Reilwa: 
(49787 jJ—Waggo 
mean by two cou lings being generally used oD 


fitted with Warsop’s patent air-pump for pumping 
air ne pone I was inform take up too mu 
mitture of air an steam was an improvement, 149785. J Or 5 ” 
j Will wi Jorgan Action. — Although addressed | railwa ns Every n has a coup 
n Beate running up-hill with a heavy load. | to" another correspondent, I beg to answer the on wre end, and when a train of them are couple 
aketch, as I am also | up the coupling of ohe waggon is dropped over the 
Waggons have gene y 


query by sending the inclosed 


not; but a mixture of air and steam 
i i i If you can use the 


uld fix a back-press- valve in air- 


mixture, you co 
pipe, wi wheel and screw for re ting ; then 
$ en the compen t not in 188 K © erry would hangi 
reven from coming back on e pump. | mean 
Another point is—the temperature of the com- by maki ck for the purpose: s vou ars yen to 
ae ne to be coupled and uncou by 
of train to prevent men ving 


réseed air should be the same as the steam. 
experiment, you 


ask that, if you decide to try the ri 
result in Ours” ?—Lasor trucks, or hop up on buffers to 


* II so, 1 am afraid you 
J saw, some months ago, m 1 


OMNIA VINCIT. 
[49779.]—Isochronism. — To ‘ ALFOJOE.”— 
Isochronism is a term signifying an equal rate of e to illustrate the action of a new 
movement of the balance and hairspring of a watch „ a very elaborate aim’, 
whether it is making long or ghort arcs of vibration. levers It did its work well; but it was 
When a watch, say a lever, is lying down on either too heavy, and too com and 
back or face, the ce-8 rests on the lower will never be „I am 
pivot- end only, and consequen ty is freer in its I also have a project for the same end, and 
movemen it is when the watch 18 held by the ou one or two hints. ; 
bow, and the staff pivots work upon their sides an i eant to be worked by levers Krom 
i outside, of one link, must not ex 
on end of lever, must 


m 
301b. weight, that is, 301b. 
simple and not easily damaged, and must 125 


more the couplings i 

i be easily fitted to present drawbars at 

about half the cost of the latter when new ; and, 

last, it must be rigid, 30 that when turned back out 
i hook (that 18, 


y f movement, the vibration, in a perfectly 
isochronised watch, is made in exactly the SFA 
made. 


Te of time w 
spring may 5 perfect in its isochronism ; but, if 
as 


other parts, 
&c., are not continuously free from the woun 
up” to the run down ? state, the wa cannot 
keep perfect time. I have just now finished off a 1 | coupled on), it will neither fall down nor be 
watch having a Breguet spring, compensation (cout in the movement of the train or in shunting. 
balance, fully jewelled, all jewels end- stoned. and i | There, now! Whatdo you think of all that and 
all rubies throughout, and with ruby pallets, whi that is not all. Soor. 
ee [49789.]—Blectric Alarm Bell.—Connect one 
ll to C of a relay battery, the 


gtate of almost a terminal of your be i N 
. other to one of a pair of platinum tipped points placed 
in some convenient of the line and a as 


ary life. 
kept to one interested in this © Kegellade i 5 i 
act that they are 


position, but will vary in others. Therefore to geta | chest, for ; 
5 bes , for pipe organs. m the 
ed in positions, | ; in Ameri should conclude that they ! 8 
n 


letters upon this articular subject were pu 


in this journal about three years ago, notably by | ments of simplicity), a 


in 

Cosmopolitan, vide Vol. I., $02, and other : 

5 t you oe have 8 5 to the PE an amateur, . and the arrangement does not 

that period, you profit by crusing them. 3 x : 

A Breguet spring could not 19 Erted to 10 lover $ mack clear advertise your address, and I send 

wa it is a closely made at one, as this form : ` . .— ALBAN. 

of spring requires 0 {much more working room aural 90 “single nae 5 1 It nape [49790.] Ground Bait for Trout.—Rhodiuxe 

mar the y 35 one one to the n 9 9 stops of pipes with ue respective à and ama oils are 5 Nat J ee 596 

and algo needs 4 ifferent form Of T tor, as ; uires—strong-scented o in quantities. Bu 
the other and squares, wW ich la must be placed in line 2 the worms are well 5 sweet moss, the 

oils will not be required. Any other hints on iresb- 


and joined at the lower extremity 
er, 80 that when one square 16 
the others 


to front) 
water fishing I shall be pleased to give 


—Tit SANDEBS. 
49791. — Weicht and Water. — The idea. 
would not work in practice. You make no allow- 
esistance of the water to 


ance for the friction or T } 
the revolution of the wheel. Again, the deeper 


overcoil acts nearer to the centre 


some compensated balance 
elow the level of the balance-rim. 

Spring is invariably attached to the e 
gmovable stud forked to accommodate a screw, 
Which it is secured to & projecting arm on the 
cock, similar to that of a Geneve watch. Tou will 


may be 
receive that so many alterations become necessary om h a brass, uke plsce the only nile chat se 
ore such a spring could be fitted, that you will 1 AOUN p These pallet wires and 
agree 5 l game is not worth the | the sticker wires shoul pe all tapped, so as to 
cmndle,” as the saying is. ALFOJOE. : ould Pr 
- §49781.] — Tests for 2 in. to make an instrument on this plan, 
as B. P.'s“ in. 0gs if E ht to show him | to know the size and arrangements, 
: limit instrument, I think it would be superior to the 
i aoundboard, but as the size increases, if- |t 
He should ! ficulties multiply apace.—J OINER. 


INCIT. 
R eight and Wate 
folk’? is working on the same principle that I was 


of dividing power will be about 1°83, 
i about 9°) mag. stars. 


— 


— — hoi T 


5 


—— 


— — AR, 


92 ENGLISH 
to the eo conclusion that the tendency of 


e water to rush out of the tank where the air- 
vessels entered would be equal to its lifting power. 


} s.—Bismuth cannot say if you wish to re- jewel watch or replace brass 


drawn into wire, but you holes by jewels. If the latter case, you require a 
into small bars or rods, which, however, would be | mandrel or lathe, and to get the pinion u 100 


exceedingly brittle. Wires of lead and tin are not must fix pillar-plate in lathe and peg the bottom 

drawn, but formed b ressing the meta] through | hole true, i. e., 80 that it runs perfect y true; then 

a small aperture. -M. M. 8. screw on top plate, strike the centre with a graver, 
[49807.]—Fusible qires.—I was reading a if your lathe has 

magazine the other da » and saw in it a recipe sores 

which may suit you. You can have it—perhaps it | from the inside, so you must chuck pee to suit. 

may be useful to you. Take a sheet of stout 

writin “paper and it i 


secure with two or three Screws. It requires good 
tools and a lot of ractice. Get the Watch- 
c., and P F : rat 


(49547.]—Graining Colour.—Vandyke brown 
an raw sienna for dark oak, or finely -ground 
149815. —Ma Examinations.— r the | umt umber and raw sienna for a lighter tint, 
queetions sane Dat with as little“ 8 „ag mixed with apa parts of turpentine aud linseed- 
Possible.— M. M. S. EADER. 

—Diseoids Prevention 1105 5 at Anas. the lady ” meant, don’t have a perambulator ; for 
off the scum and mix P 1171 das will | there can be no objection to spider-wheels and 

i > ; d steel | rubber tires. I don't understand the “ basg” 

. though. o there treble and tenor perambulators ? 
Doz. 


Nux 
er da 28 to ca N ER. [49862.]—Panoratic Eyepiece.—The pancrutie 
circular eylind : ee many power ” eyepiece consists in allowing the 
cham . . two sets of lenses being drawn apart, causing an 
iameter - increase of power. Tyro ” will find a power of 
packed and 80 to 120 as much as his 3in. o.g. will beur with 
vessels: E ad vantage for terrestria] Purposes.— C. R. T. 
catches 149863. — Extracting Needle. — Heat the 
Pipe of 


waste again. some one give 
buoyanc rae H? Also weight of water to rush out 
URTON. 


eedle by flame from blow-pipe, or by applying 
w 
at A?—T. H.B 


red-hot wire to it for a few seconds, then dra 


: . 5 to 20 rounds cleaned, put by for a month an 
weight ae Bol be aeS on at Pee 155 took it up then clean, and as free from rust as when 
equivalent would. To (4) Though W is below P de.—Soorus 


centre at C B, it is not Vertically further from axis 


the treble. Tho usual arrangement for a two- 
sens a 16ft. and Kft. 
r manual, and an 8ft, set and 4ft. set 
. pper manual.—G. FRYER. 
To (5) How. you can make V nihil is a puzzler. 
Nevertheless, believe that all theory agrees with ha 
practice 55 rightly theorised but I believe with (3) 
ts 


cornflour, rice, or starch, will answer. Mix one and half-row celeste. The yale should be men- 

a Berl sPoonful of cornflour with cold water, stirin : 
itt t it simm : : 

strain through eee nud and 8 „ certain the bellows will not be rge enough if the 


mouthed bottle. Add a few drops of spirits of | manuals are to be coupled occasionally, though they 
la vender.— Rosa SEMAJ. be 


would fly back the moment air and water became 
masters. Now, what lifts W back to its place ? 
Not the wheel, but exterior pressure! I own that 
no mechanical advantage is gained by W falling 
and regaining itself in cylinder ; but what about 
the help of 5 created teapot viz., the oe f 
nce more, don’t forget is not on whee . : 
during the vacuum, but its equivalent is, and that i re ` Stecrage ‘pase ould eee l 
1 5 8 8 overburdened wine supplied with too many ex- 
-|—~egal Query.— Johnson refers Ta comforts; an Perhaps as useful as anythin dvi ill be: Sell t instrument 
to 35 & 36 Vict. ch. 93 seg. 19, he will see that e in oe case would be a supply of good cotch a buld 5 ae suspect that woud 
be easier than altering, especially if it is an ordinary 

airs, e-make organ. —OROANTOx. 
149868.]—Fusfble Alloy.—Bismuth 8, lead 4, 
in 4, is an alloy which becomes liquid at 100 C. 
: laim i i iffe ips; but If a sixteenth of its Weight of Mercury is added, it 
the surplus; but by sec. 22, the pawnbroker can i i : fusible sti - The fusible teaspoons 


an 
ustralia, I think ou would 
or New South W. es. If you advertise your ad. li 
dress I will gre you all the information in my 
power.—A. W. 

[49830.]—Slide-Valves.—The best way to £0} [49879.]—Moon'’s Rising and Setting.—The 
about it is: Face up the valve-face on cylinder by armillary sphere will give time of both 8 
means of a portable planing machine. M i 's risi 
neers’ shops have one, so there will be little difi- | au outline. 
culty about that. Then, if the slide-valve is not arm at the bottom of th 
very deeply 8rooved or worn, you can file it up to comes to the gi 
the valve-face. But a quicker way is, to send the | the sun will be in its 
valve itself, ug well, to the shop, and have it planed | Find th 
up true. It should be planed the opposite way to 


rotoc. i the valve-face, so that the planing-marks wil] cross 
from the magnetic oxide of iron; or | each other. If it is nice] planed, there will be no 
tice tersd, and the. colourless, tasteluss gas” isa 


[ 49804.]—Protocarbide of Iron.—If vy D. 
Sang will 1 die re-examine the article in ques- 
ou i 


tion, I have no t he 
on the point. As the quotations stand at present 


the suu comes to the meridian, or until the meri- 
) dian comes to the Sun, aud set the hour-index 
; l ) : ping. to XII. marked noon. Then turn the other nut, 
pencer’s protocarbide of iron 18, or how it | Th l f ortable planing- | and observe when the sun or moon rises or sets in 
machines for laning up valve- aces, Ko., without | the horizon, and the hour-index will Show the time 
removal, and t ough I might send you sketch and | for that day.—E. T 
mak 


in their “Chemistry”? make no mention of any such 


compound, are carbon and iron do combine 
chemically.— M. M. 8. 


Mr. Wetherfiell with a question Clearly answered 
in the oa section of the Patent Act of 18352. The 


use of a British patent in a foreign vessel, or tur 


f 19806.]—Nickel—is slowly oxidised b contact 
moist air.—M. M. S. á á 


—You do not 


eee 


the navigation of a foreign vessel, in an port of f t! A 

the Queen's dominions, Or in any waters over which ; nts in QUERIES. 

her courts have juri ‘ction, is not to be N 5 N a 5 a f 5 

infringement of the letters patent, unless e \—Magic- amp.—Some mont 

1 0 is used for the manufacture of any com- r saat ee . magio aated vaa bed in Coat 

modities to be vended within, or exported from, the | be weaker, anc sud ee i th ) What the upper end, with alittle cage of platinum wire. Ai 
yeen'’s dominions section was inserted 10 every curren preceding 1 in the series. was passed through petroleum by the aid of a pair of 

an injunction had been obtaine Novice does not understand is, that the current small bellows, and the mixture of air and petroleum 
i vapour Was burnt at the platinum cage, which it Leone 


in the induced comes just as truly from the primary 


source as does that in the primary wire connecte incandescent. Will anyone please say if they th 
> : a 


is wo 

between petroleum an paraffin oil, as I have passed air 

through paraftin oil and could not get it 

the oil itself will not burn, much more the vapour given 
tempera 


off at ordinary ture.—GnAP HO. 


49903.]J—Ealargin Photos. Might J, as an old 
subscriber to your valuable journal, ask for some advice 
| as to the best arrangement of an enlarging apparatus 7 


put by the querist.—N 

49974; -Woman’s Property. Let Poor 
Daddy“ send 14 penny stamps to F. Wetherfield, 
solicitor, 2, Gresham- buildings, Guildhall, London, 
Married Woman's Proper Act of 1882.“ 


for the“ % ; 
and he will see he can give an to his eect int, then you W an Know your w : 
the. usband cannot Study the laws of current and resistance themseives, I have already made some fairly good rgements from 
j-plate negativesandalso from hin. negatives en with a 
7 has been arranged by my- 


without any 0 and 

touch it, nor can 
(49890.]—Boiler.— Your plan of fring boiler 

rthe bottom, and passing gases through m- 


instead of trying to jump at one of their results.— 

small cam 
SIGMA. self and Iam not at 
49896. — Board of Trade Reports on parts of my magic-lantern in | 


tus 
clear that I have utilised e various 
the best possible way- 
be of great service 


if some of the able 


unde 
ternal tube, and then along sides to chimney, is no * À 
doubt the best mode of setting and working a boiler Railway Accidents. The 8 onu obtain to many photograp c amateurs 
i name, unless there are copies of these, and of other Par mentary papers, | writers to your journal would give & simple and clear 
at the Queen 8 printers, East Harding-street, C. description of the optical relations involved ia obtaini 
a sharp ofa photographic nRT use 


Nx. DoR. 

[49898.] chat Starch Black.—Get some 
medina b ack—that will answer your purpose. 
you cannot obtain it in pon neighbourhood, adver- 


ou sufficient draught for your boiler. will inform you where you 
pan will be to adapt your can purchase it of good quality.—J . POULSON. 


(49901. Colouring Parafin Wax. Get 
toxophilite green ; 
e 


camera. Should the negative to be arged placed 
close to the face of the condensers 1 Again, I notice that 
the light which comes from the condensers converges to a 
int. Is this right, and should not the condensers pro- 


Race ‘a el beam! But to do this, I presume 


in 
expected, particularly if 
now suggesting. A good-size 


forced draughts are never very satisfactory: | some alama yellow aurene nad 

constructed ; besides, if it were nearer, the 

surely be liable to crack the condensing lenses, 

ditficulty is an — image of 1255 2 

: : . jeh is visible on the sere ve tried to get rid o 

which is afterwards melted with | this, but have quite filed. I would lastly ask how the 
: Pos eh to 


The reason for this is paraffin | portrai 


under fire- bars have been tried, but always unsatis- 4° acti 

factorily, and jet of air from a fan would cause directions are sold with the colours. 0. g 

overheating Of fire-bars, while, in any case, [19901 Janine ol Wax.—This is coloured as 
of | follows :—aniline colours are melted with stearic 


The | acid (stearine), 


stea i : 
best way to apply a jet to improve draught would | the parafin wax. 
be to apply it 10 chimney. Tour engine exhau wax will not take up the colours. To keep your negative! Suppose the view is taken, now to € 
nt get as much aniline into the negative, should the combination be turned round to face 
the illumina tive, or the reverse, or does it not 
To make my - 


if not, a jet of live steam (say | Wax transparent a 
as it will take, then add the coloured | matter which way the le are placed! 

self clearer, suppose the mounting of the lenses is mark 

, and B at the other. Now we take a photo- 


h with A towards the object, and B to 
Havi i 


should usefu 8 


steam a convenient mode of raising steam quickly, 

you would not find it very economical, especially i t. it is impossible to state quantity 
it was kept blowing a day. per pound. I can only tell you that one ounce of 
thing about your oiler pressure, peria engine | aniline will colour (or discolour) a ton of pure 
and ily with a paraffin.— PETRO. 


little higher pressure.— BOSWELL. [49899.] — Hardening Half-round Set — 


condensers ow which end of the combination eh 


be nearest the negative 18. E. P. 
49904.| Eczems—1 am extremely obliged to Dr. 
unds for his notice of my last inquiry «i gcur vy. 
and now inform him that the patient is 
of has been under medical treatment (our amily 


(49990.] -Steam-Boilers F. E. F. se“ diffi- If for a cold set, have it very stiff: roun 
culty is caused by the bad shape of his boiler and | slightly. e princi in temperi 

the great deficiency of fire-space- When 80 narrow for striking on, is to avoid the hard Une as we call 
i d this | it : the temper should die away gradually. The 


a fire is used, it must of necessity be long, an 
0 


has two objections: one, that the back 7 
i of combustion | always heat the tool a long way oP 2nd. Never 
i ip deep, and move 


e wa 
pe should round tools are most liable to fiy ; 8° 
be suspended on angle plates, rivetted i up to head, and if there is not heat enough left to 

i the brick- | draw the temper in itself, get lamp S white- 

i i th ead in fire. f 
most parts of the body are more or less affected, but by 
far the worst places are, 


knees, also on th 
icularly when warm in bed, there 15 rig 


49900.) Hammer Hardening.— Drive piece 
which prevents sleep for a whole night. 


i 
of iron rod in eye to hold head by. Make full red- 
trough, harden me 


a mio 5 ie five T o i 

boiler plates, an should be continue in this form | for tem - 

1 i per in face, then the same to small end. 
and position the whole cog of the boiler When you have both ends right, keep turning them 


7 

work. The flue will be of course below the water . 

; : ’ cool off. Do not dip deep. The 
level, but will surround all the lower half of the | gifferent qualities of steel, an 


r 
I esteemed friend, Dr. 
Edmunds, or any of our able correspondents, will greatly 


oblige—Bosw sv. 
ial Gales.—Can any, of 7c 
in gh 


anything of the en internal being very plue will be about the thing.—T. lige . Eavigegt 
i —— readers give any theory the cause of the 
— 5 winds which prevail at this season and September, popu- 


much good, and the exit at the front will be very 
much in the way of the fireman. Lam aware that 
many so-called `‘ practical ” steam- 


larly called the Equinoctial gales 1—ATLAS. 
(49906.|—8.E. Engines.—Can anyone kindly give 
rincipal dimensions of 25, 144, 214, 191, and 301 C. 
149907. -L. & B. W. Engines. — Wanted princip 
dimensions of Fireball and 80, 189, 33, and 236.—C. H. 


40908. Ohain-Fumg. -f want to make a chain 
to raise water from & tub to about aft. above the 


UNANSWERED QUERIES. 


undertake to run F. E. F.’s boiler, set this way, ; ; 

givi ‘cated 3 h.-p. for ten hours daily, at a The numbers and titles of queries which remain unan- 

cost of t din ° 16 day f A swered for five weeks are inserted in this list, and if still 

no excee s. per day 10 coke as & j| unanswered are repeated Jour weeks afterwards. We trust 
fuel, not including the cost of baniang nE at | our readers will look over the list and send whet information | pu 

ht, | they can for the benefit of their rellow contributors. of the tub. The tube is Q0in. wide at the mouth, and 

4ft. high. Can anyone inform me 238 to the si d 


— 
J. A. C.“ has replied to 48945; E. S. shape of the cupe, and the diameter of the wheels! 
i how the trough should be placed to collect the water — 


9 Wormen a Tn amn f. P: 463. i 

49206. Lynn ant enham Railway, #94- I want to put new spring in 
49207. Gas Queries, 463. ight-day timepiece, and find it too strong to be put in 
5 nly. Will any reader kindly inform me 


knowledge whatever, condemn it, 


Since our last 
Beaven to 49008. 


euch a quick and tree circulation that it does not | 49211. To Mr. J. H. Evans 4 

make scale the thickness of a sixpence in twelve | 49219. L d N. W. R Locos with the fingers on Y- 
2 0 and N. ’ roper meth some clocks gO with fusee 
49221. Ornamen Turning, N barrel, would not the weather acting upon the catgut 


Z 49224. Studio, 463. f 
absurdity; no“ it is being imitated, 49229. Wooden Tobacco-pipes, 464. 
49240. Mining, 464. 


afford to be laughed at, 80 long as it pays It is 49261. Compensation Pendulum, 464. | 
that the earth in 


ir ius since the world began, an also 
the rate of ift. ev thousand 


pot at all likely that any artificial draught will be | 49263. Locomotives 464. 
necessary. If it is, turn the waste steam as a jet 49266, Telephonie Communication, 484. approaching the sun at : 
up the chimney, not into the firebox.—1 HOS. | 49267. Worki 1 Steam Hammers, 464. 17585 How are these facta arrived at, if correct !— 
FLETCHER, Museum-street, Warrington. — Lax Tnx. 
49525. Making Air-balls, P- 556. 49911.—Electrioal Testing. Could some reader 
: tell me the best practi ks on electrical testing 


P parti ines !1— 
ou behind aud drop down, and pass underneath m : z a ert Laterne ae 

. 9 a ; 5 m — Ld 6 0 — . 8 
boiler: th ass | 7 a 1 have worked G kindly recommended in 
-cial draught, let him introduce it in the 5 
chimrey (and not under his fire). This has been rea Bundah ai 567. 
tried with good results by—PATTEBNMABER. 49581. To“ Esthos, 55 


[ 49890.]—Boiler.—I would advise F. E. F.“ to 


if curves you gave 
them as inches.— POOR AMATEUR QGLABSUBINDER. 


. 


—— — 


94 ENGLISH MECHANIC AND 


(49918. ]—Hand-Blower for American Organ. 
— Will someo 


ere is a small 
t method of utting a | central portion, formin the true field, in which the 
hand-blower to. alae yy npr J.J. V. objects appear clear an fairly well defn Outside 
(49914. ]—Boiler.—w, have a 17ft. x 4ft. 6in. new 5 

Cornish boi 


Srain it has a very curious effect. Th 149948.)— L. and N. W. R. Engines.—Hox is Mr. 
Webb's Compound found to answer! Do the men like 
her? Where is she to be seen! And are the company 

ilding more engines on the same principle! Where van 
I obtain a treatise on, or description of, Joy’ 


ter zone of 

is the explanation of this? The 

to | original eyepiece of the C in is lost, 80 no com. 
pariso 


MN. E. W 


(49949.)_Soda-Water Pumpe.—Willanyotour90 
give me a descri tion of a (Say) An. plunger soda-water 
pump, working trom the bottom of the pump, of the must 
rece 


49929. J Drill Chuck. will some reader of this 
paper kindly give instructions for making a strong sim 


3 : ple ut e ction, with the size of the valves and the 
: -chuck, or hol drills from 1-16in, to 7 with dex sto k for regulating the supply of water and 
to use L. and L. J ker’s boiler fluid. This we have Wing, if possible t— Wi8T-Daity,, gas? A Wing with sizes would oblige—Linoy ane. 
one, and on examini the boiler afterwards we found J—Lee , 
e boiler covered with pimples of red rust, on | q £49930.) which gi p £49950.J— eak-Toned Piano.—To Mx. w H 
Folen . off we found the Plate covered with small 
holes i 


AVIES.— Will you kindly give me a little advice as to the 
following 7—1 have an ordinary cottage-shapad piano 
. $ which has been in regular use now for about sixteen 
ing fresh cape on the plates, as I have charge of | Years. I have always complained 


about a want of body 
[49915.)—p atents.—To Mx. r HERPIELD.—Can 52 Over 100 cells, which are in daily use 


employé of the Government valid] 
Ww. in such employ, and a 


: in the tone, and uite lately Spent several pounds in 
t receive a royalty | save expense of new carbon plates kere roud See 1575 the tuner called) 0 ang pa ie ike 
r ; : p appears av new s out, besides 

the same for the use of such invention ? I was tol {49931.]— Black ; l e action being re-covered, &., and still the tone seems 
by the superintendent of a Government department some an Weak as ever. Would you advise veving an entirely 

ago a servant of the Btate could not patent w action, as T am told that modern plano-hammers are 
anyth gor that if he did the same would be invalid in tographic Purposes, that shall con- somewhat heavier than mine are! And, if you recom- 
point of law. is of t importance to many in- no sediment, and bear steeping in water for an in- mend it, please say what ought to bea out the oost. 
ect who nae Jovernment men holding 1 definite time Fixx Resricg. e com is six octaves a AMATEUR 
receiving royalties, an course ‘IST x 

A ia, f 1182. ]—Serew-Propeller —A Screw steamer in 
ol 1 7 Te sone, dine in 1 — ie ‘this ati Water is moored, stem and stern. Her engines are | r 49951.]—Relievo Maps.—Havo any of your readers 
uestion will receive the attention of the Ouse of / Putin motion at full Pressure. She is then unmoored | constructed these? I 7 ind of ition i 

8 shortly. As the evil is ab & injustice to | and steam put on again 
many of your readers, I should be glad if you would take 


In which case Would she make 
the greater number of revolutions I—E B. B. 


commended for of Bou. ch 1 have been 


using two parts 
: Willing to one of tei ut pee 155 15 in 908 8 ? 
(49933.]—To Mr. A. H. Allen.—By what means ject thing prevent this? orks ormation on the 
149916.J—8 inal Complaint.—r have a little boy | can I store in Guantity liquid 807, Starting with the roll ob F. B. u or reference to works or articles, will 
four N He F por ine. S enough 14 chat t rough | Sulphur 1—8 2 Serer 
Some complaint of the Spine. am to at there are 49934.]J— Fa ul a 
institutions for the treatment of su mplaints. I l 4] ty 518 


e Le White Glaze.— Will some kind reader 
size with Siemens" double J, armature, but the re- | tell me Ow to put a white glaze on fireclay —TaukA- 
sults are unsatisfactory, The F. II. is Corra. 

dress of such a place 


rey and any other Particulars con- 
cerning it.—Anxroys Farner, 
4017] — Weight for Safety- valve.—I1 have a 


sulphate o copper applied to headstones would prevent 
em vegeta an ming green, but I on’t know 
; centre of valye . whether it refers to ite or freestone. My difficulty is 
to weight, bin. some one oblige by giving wei ht to l arma have !—ABEBGLASLYY, principally with Portland stone, which I nd, when in 
Place on for steam to blow off at 701b. Pressure {—In. plt. —Electro-Motor.—To Mr. Lancasrer,— 
QUIRBER, ind] 


(49918. —Tranamitter — will some 


y 
sawn slabs before ee worked up, or 
i 


else some ae 
` : after erection, is very liable to become covered with a 
of our telephone | the follehint: r d power magia” fo Answers a | green vegetation : but, ficult to remove, being in the 
enters tell me the best forth of transmitter for res of the stone ; but, before trying it, I should like to 
rough usage—one that can be easily removed from one | rod 

room to another Anca Key. 


own if the Copper solution wil] in y 
rtland is Bencrally painted white. Will 
[ Irn T To Mr. w with | Someone please inform of any 1 5 1 ee will 
49919.]— oome-Tax.— R, ETHERFIELD On same size wire; 6lb, would give plenty of | not act injuriously on the paint, wi instructions 
out a state thou li ke 2 n fades battery power, as it would be more for amusement: like „l 
before the Commissioners of es, as I find some 12 know, Principally, whether Proportions are good !—A 

e tax, on pre. 

senting a statement have been to d i 

ad 


and 
consequently had to WRI unjustly through the lack of 


Proper statement. at is the meanin of “ profits in 
trade,” on which Income-tax has te be 10 


spoiling the look of stone. Can some kind friend tell me 
the cause of it? Also, a safe remedy.—Muasoy. 


paid ? [ 190 nd Galvanometer.—Can any of “ours 
housekeeping, assistante’ wages, horsekeeping, Inhabited oblige me by saying the quantity and size of wire used in 
House “datye rates, taxes, an other ob Bente de 
deducted ? A Pro formd statement would oblige others 
besides—J mno. 


making the coils fur a Bulvanometer to use with Wheat- 
Bridge, and also the size and quantity to use in the 
ood i 


coils of a g Astatio galvanometor.—ELEOTRIC. 
(49920. ]—Lathe-Heads. —Will any reader be kind 


enough to tell me the proper way to Ja 
heads also, what should be the Weight of a din. centre 
back-gear (fast) headstock I—Anriqur CHINA. 


debt del. —Sma ll Gold Oastings.—What is the 


in two places—that is, the joints have parted. Can 
repair this de i dene an taking ae ine ide 
Gold Paint.— What will dilute the liquid | Or, if „cannot be ner w you nly give directions 
t materia] to cast small gold castin in—sand ior is sold with u Judson’s Gold-paint ” ty prevent ita thicken- for removing and rejointing the soundovard ? I am by 
it possible to make a Permanent mould, say of iron or | ing so rapidly -N. : 
other material !—CLINKER, 


Sade a et anet-mnaker, a I oo do the work if I knew 
t 3 
]—Size ot w Pi (49940, )— Fan 2 
49922.]—Size o ater- Required.—A 
hasto ba to 129 ing tae 


* 0 
l will suffice? 
—the water rene through it be collected in a 
cistern and dipped erefrom.—G, A. 8. 

49923. License. Besides my attempt at watch re- 
Pairing, 1 am sometimes asked to sell one Will 
our readers kindly inform me if this can bo done without 
ellver dan tbe law, or taking out a license—gold and 
Silver OTUS. 


1924.]—To Mr. J. H. E Oth 
Haring made a new mandrel toan old lathe hore Twi 


(49941. ]—Turning-Toolg 1 would be much obliged 
if some fellow-reader would me what is the proper 
1 to in i g plain shafting (I mean for finish- 
ing)? And, also, w at sort of bit to use for boring out 
ls from half-inch up to iwo inches of bore ¥—Bracx- 
SMITH, 


(49942. Fern Seeds. — Will any rea 
ExdLIsn ax kindly say the best wa to raise fern 
seeds, and can it be done Without artificial heat 1—Gno. 
H. LANCASTER. 


(49943. ]—Greenhouse,—To „J. L” 
greatly interested in „J. L's” u 


house. I want to duild 


have the last ten volumes of Mecuanic, but can find no 
such clear instructions as “J. L” gives.— Aud. W. 
ORR. 


„140944. —Green Sand Cores.—Will some brother- 
member be kind enough to let me know the best way of 
ak 


[49957] —Pen-Making.—ist, How is the steel used 
i Are the 


in pens pressed out 
before or after the steel iş annealed? 9nd, How are pens 
hardened, tempered, and Polished i—Sering, 

0088 Pendulum. Will any of our practical 
clockmakers give me details of a simple COM Pensatral 
seconds pendulum for an eight-day house-clock ? I saw 
one sume time ago that looked very simple, but I had not 

han ine i : wo tint bare of 
steel with a strip of zine between, the three Pieces being 
clamped together with three screws. Cananyone xa how 
this would net! And, if Successfully, give me the dimen- 


sions of the different metals, and if any of the screw-hules 
are slotted, &c. Ax rox. 


[419959 —Escapement. Wil some of our clock- 
makers be Buod enough to say how a pi 
ment would work in an eight-day long case } 
What would be the best escapement for it? The clack is 
in good condition, but 1 do not like the present recoil 
escapement.— Ax rox. 
100 Medical. — will Dr. Edmunda assist me 
My mother, aged SU, had milk-fever 40 years ago, Which 
er nervous system. Some three 
months ago she became 
at all; called in doctor, Who said 


fault lies—whether in th heel, spend reae nae my. 
autt lies whether in e wheel, „pre or my- 
self—would be much appreciated by— E.T H. $ 
(49925.]—Plam bin g. Could any kind reader tell me 
which is considered the best mode o 


1 cleaning lumber’s 
metal 1—A Young Piumunr, £ 


[ 19926.]—Lega). — To Mn. Werturnrrerp. — The 


signatories to his Wife's 
murriage settlement, wishes to lea ve by will his pro rty to 


Immun Beine and Steel Pendulums,—{ sec Sir 
und Beckett's name in the 


the said Property 
ue 41 1 rt of any such trust ” bs 
suthcient if Inserted in the will! It way never contem- 
plated by the. husband, when executing the deed 


3 j seconds Pendulum, with steel rod 
and the bob of lead Qin. by 34in., carried by two steel 
rods screwed into the top of i i 

ube is not 31in.? I am afraid to cut my zine tube on my 
own calculation,—J. F. E 


» to pre- 
Judice his own right over his C j 


through the tile after it on two or three 
vears.— A SUusCHIBER, 


[49928.]—To Mr. Lancaster,—An e 
field-lens Zin. focus and cy i 


ch, the roller would have to be 
replace again with. 


(49947.1_Frenoh Polish.—wi}| our friend J. Poul- 
aon kindly Say how the Saby appearance is Riven to 
French Polish, and why, as I do not see it in white und 
brown hard varnish !—Prrgy 


] Gregorian to which it belongs is ali 
rgbt and quite achromatic, but when applied to a Casse. 


Every Workman connected with the 
Trades "pqeiring ® Situation should advertise in s THE BUILD- 
ING NE Vs," ublished every FRIDAY, rice Fourpence, 
at 31, Tavistock -s reet, Covent-garden, London, W. C. 


“THE BUILDING NEWS” js the Principal Journal, repre. 
senting Architects and Builders, and has the eat circulation 
of any Professional J ournal in the kingdom, 


should insist on secing “THRE BUTLDING 
NEWS " every week at his Club or Coffee House. He will find 


Bicycle (50in. : nickel-plated, ball bearings to both 
wheels and Spring, Xchange athe, tools, or offers. Cost £22 — 
13, Ann-street, Packington-strect, Islington. 


Slide-Rests, öin. by 4hin., nearly new. Exchange 
drilling machine or back. grec? lathe- heads.—Perriezr, 13, Ann- 
street, Packington-strect, Islington. 


Fhotogra hy. — Dallme r's Triple Achromatic 
Lens, cost 7; Ray, Portrait lea cost KI ; 
dark slides, cost 90y.. Stand, cost 188. 


whole- plate air-tight bath, cost 284 ; Edward's model Tent. cost 
7 l quite new. What offers - RApronn, Clifton - road, Aston, 
am. 


anted, a steel-cored Horizontal Bar, 6ft. long, 
or more. Exchange.—Address W. E. K., 70, Belvedero- road, 
Upper Nor wood. 


I will exchange my Hin. Centre Lathe. just new, for 
One of last year's or the or before Coventry bic cles.—G, II. 
ALLtson, The Old Rectory, onkwearmouth. Sunderland. 


Vols. XXI. XXII.. XXIII., XXXIV., and few odd 


numbers Exatisy MECHANIC, Wanted, low-puwer eye-plece, or 
offers. —E, S. BAVEx, Warminster. 


Five Marrionette Figures life-like performers, 
2) inches high, handsomely r e "What offers? Photo 
stamps -W. Sacnvery, Photographer, Dickleburgh, Norfolk. 


Wanted for cash or good exchange. Dallmeyer’s 
Rarip RECTILINEAR Lens 8 ee Rapid Kymmetcical, aize 8} by 
6} Preferred.—O'Con sor, 3, Allitary- road, Limerick, 


Splendid assortment of Joiners’ Tools. List on 
application. Will take good exchange. Buyer wil) be well 
plensed.—J. MansunALL, 2, Barum Top, Halifax. 


50 in. Bicyole Wanted (ball bearings and nickel- 


fast n preferred), Exchange MY six-zuineg silver hunting lever, 


New Bunsen Battery, ware cells and 
x a quer 125 ts, each Gey 


Senarmontite beautiful octahedron erystals of 
8b: Oy, ya cheap, Gd. each. Also other minerals and crystals — 
Gro. G 


Collectors and Dealers can be Supplied with Minerals 
in Ke or small Quantitica—Go. G. Beacawate, u, Chapel. 
street, Li verpool. 


gra n in 100. fold Camera, and tti- 
cus Boto Kpeph Take Upwards. —Prc urung, Emly- tre, 
Birmingham. 


i * ig also 
munication ' if he wants know anything about his trade; to 
writs to the Editor if he has any suggestions to make, and to 
advertise in the paper when he wants work, 


The charge for Advertisements for Situations 10 One Shilling 
or Twenty Words, and Sixpence for every Eight Words after. 


„NO TIcE TO SUBSCRIBERS. 


t 


Wrapper, asan intimation that a fresh remittance is necessary, If 
it is desired to continue the Subscription. 


TERMS OF SUBSCRIPTION, 
PAYABLE IN ADVANCE. 


3s. 6d. for Six Months and lls. for Twelve Months Poat-free to 

any part of the United Kingdom. ; ‘tute 

3 dols. 27. gold; to France or Belgium, 13s., or Jer, ue.: to India 

tvia Mrindinis, 156. 2d. ; T nd 
ndias, Canada, Nova Scotia, Natal, or any of the Australian 

Colonies, 134. 


The remittance should be made by Post-office order. 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at the rate of 
td. each to cover extra postage. 


Mossrs. Janes W. Qrrex and Co., of 924, Chestnut-street, Phila- 

delphis, are authorised to rec ive subscriptions for the United 

Ra for the ENGLISH MECHANIC, at the rate of 3 dols. 
n ann 


Aniline Dyes all colours, one shilling per ounce 
2d. Pustage.—J. Poea 31, Mansell-street, E. i 


Booth’s Mitre Cutting Machine and Patent 
Joiner's Instantaneous Grip View —laaac Gnees, Agent for the 
above, II, Sutherland -terruce, Pimlico (Opposite the Monster 

ru). 


Turned Urwufht-iron Pulleys, not Polished on a 
indstone like those Cencrally sold. Cheap, strong, trae —y. 
Rice and Sons, Batley, 


Friction Puileys dispense with fast and loose 
ulleys—one answers for both. Invaluable for ropes and belts, 
ustrated circular free. —HaodsAA w and Soss, Batley. 


takos, cures Corns, Warts, and Bunions, 
Marvellous an unfailing remedy. Numerous testimonials, lo 
cluding one from the Very Kev. Donn Kitrnan aul Sir Henry 
Chamberlain. Price Is. làd. per box, of all Chemists, ot direct fru ur 
te 


otechnic and Tro de Chemicals. Lowest 


Price at Gavusgar and KELCW S (late Pages, 47, Blackfriats- roa 


Eretwork.—Hlustrated Catalogue of Machines, 
Tools, Wood, and Miniature Designs, two stamps —Haruga 
Baos., Settle, Yorks. - 


“ Hints on Electrical Bell Hanging and 
Batreny Worxiny,” Illustrated Philosophical Catalogue, Ja. — 
Benson, 16, Ende Street. 


Lantern Slides (Job Lot). Lay of St. Dunstan,” 
Ingoldsby, 12, Us. 6d. Lord Bateman,“ 12, los. 6d Baber in 
the Wood," 10, 88. Gd. -S rAN Ler, 13, Kall way Approach, London 
Bridge, . E. 


Lathes, screw-cutting, and other kinds; best valne 
guuranteed ; state requiremvuts.—Joun Midurarun, 46, Hope- 
treet, Glasgow, 


ust new. Approval with pleasure —Addreas “James,” Clona- 
ilt 3 ing! le-load r 

un. Good single gun, muzzle- er, in good con- 
dition. What offers.— D. Scorr, Pontefract. i 


Surface-Plate. new, 8 by 6, in polished box, war- 
ranted. Hand Locketitch Sewin achine, slightly out of order, 
—Tnos, Cox, Hargrave, near Kim ton, Hants. 


si lish Mechanic,“ 420 Nos., 11 vols. com- 
plet AEH. offers ?—H. Brave, Fairford. f i 


Microscopic Objects.—About 6 dozen unmounted. 
Exchange for a 155 pola dd. Henderson 's, 45, Eglinton. 
atrevt. Glasgow. 


Bicycle (40in. )—Boy's Excelsior ( Bayliss, Thomas 
and Co.), in firs -class condition. What offers in exchange.—W. 
C. Repman, Hamsay-street, Rochdale, 


Microscope Slides offered in exchange for Lantern 
Slldes. fuil 1 list to J. B., 38, Windsor - terrace, Glasgow. 


Induction Coil (large), worth four guineas, Water 
Regulator, Condenser, Elna Pint Bottle Bichromate Nat tery 
complete ; for anything usef -W. Wurz, Ordnance Office, 
Tower, London. 


Vols. XXI V., XXVI. XXVII., XXVII. XXX., XXXI., XXXII. 
XXXUÏ, XXXIV. and XXXV., bound in cloth, 7s. each. 


Vol. XXXVI. Ready Shortly, Price 78. 


All the other bound volumes are out of print. Subscribers 
Would do well to order volumes as soon ag Possible after the con- 
clusion Of each half-yearly volume in March and September, as 
only a limited number are bound Up, and these 8001 run out of 
Print. Must of our back numbers can be had sing) » Price 2d. 
each, through any bookseller or newsagent, or 24d. each, post · free 
from che office (except index numbers, which are 3d. each, or 

Indexes for Vols. I., VI., VII., VIII., and IX., 2d. each. Post 
free 230. each. Indexes to Vol. XI. and to subsequent vols., 3d. 

free, d. + 6d. each. 


Rose-Engi e Lathe, with Oval, eccentric dome, and 
rectilinear ¢ ucks, &c., £i —H. MiLNES, Browaroy . Bradford, 


Plating Dynamo, deposits Boz. per hour; requires 


1 man power, 1b. —OrrEAN NN Brorkxxs. 


Electric Lamps, Dynamos, and eve requisite for 
lighting, made to order for inventors and the trade. PPEBMAN y 
RUTHEAS 


Dynamos to li ht six 10 candle- wer Swan Lamps. 
Can e from foe lathe, ee Baoruges, p 


Cassell’s ted Family Shakespeare,” 
British Poets, Human Physiology (rare), Vampire, ehaviour, 


each, or post for binding, Ia the Gem Microscope, „Spark goto diameters; what oiera o= Inventors can have use of Steam-Power for e eri- 
4 Subscribers are requested to order Cases and Vols. thro h Qaar, 27, Cartland-road, Sparkbrook, Birmingham. : Mchty.—Orraaxaxy Brotuens, 172, St. John-strret, London ce 

their booksellers, and not to send direct. The tions of the Co 

P fice prevent their transmission through the ost. 


Engine, 4jin. cylinder, Sin. Stroke, boiler, and 
Ap, als first-class Sin. Newtonian Telescope, 
new. — Offers to R. W., Huuter's Hall, Sunderland. 


lemens Armature work by hand or power, 
Laer Mahogany Case, Compound Magnets, do. for Dynamo or 
Motor ; exchange, offers requested.—Tuowas WurzLzR, reston. 


„British Pharmacopoia ” latest edition 
7. Brackenbury's Ashantee War, 2 vols. Exchange fer Micro- 
scopic Slides, or other offers.—J. W. Bonn, 31, Devonshire-street, 

5800 -grove, 

El c Olock, white dial, Lin. diameter, centre 
seconds. minute and hour hands, beats seconds. Exchange. Offers 
solicited. —Tixo3. Wueccra, Preston. 


Automatic Battery, Griscom’s Patent, not been 
used 24 hours, with Electro. otor, complete ; wil! dri ve sewing- 
machino, &e. Exchange solicited.—Tnos. Wuexuza, Preston. 


Wanted. a pair of 4iin. centre Lathe- Heads in 
exchange for Lockstitch swing were, L &c.—Jonn Kinonan, 


Sin. Lathe, iron bed and Standards, circular saw, 
chucks, emery wheel. Exchange to £ l0s.—PiTrar, Crab Tree 
corner, Heyford, near Weedon. 


Loud Clock m, will go in a pocke useful for 
travellers, value 78. 6d., for Fishing Tackle Pockets, 


Wanted, small slide-valve Oylinder. and other 
of Engine. If convenient, wij] exchange vol. “ Practi Me- 
cs’ Journal.""—Guoro’s Gaar, East Udride- dy-Olasgow. 


Holloway’s Ointment.—4 Cure for All.—This 
unguent may be rubbed into the system, so as to reach any in- 
ternal complaint, By this means it Cures sores or ulcers In 
the throat, stomach liver, Spine, or othcr parts. It is an infal- 
libie remedy for bad legs, bad breasts, Contructed OF stiff jointa, 
gout, rheumatism, and skin diseases. 


Thirty Words ae ac ae 
Every additonal eight words. ` 2 5 oe ogg -.0 

Front Page Ad rertisements Five Shillings for the first 40 words, 

afterwards 8d. per line. Paragraph Advertisements One Shilllng 


N ext-of-Kin.—Wanted 50,000 persons advertised 
for. The List Scarched for any name. "Stamped directed envelope 
and 12 stamps. —J. Poutson 31, Mansell-street, London, E. 


New Series. — Prepared Material for Miocro- 

ed Pathological and Ana- 

tomical Preparations. Series A E. Six first -clasa sections Ulustrating 

the normal anatomy of the lung. N Y, 6 sections of kidney 

OF moun ; ' 

2. Id. Bample, 18 miscellaneous reparations (with instructions), 
ls. Id —B, M, ; babaa 8. Wb. 


“ Picturesque Europe,“ complete, in six 


arte, unread ; Cost £7 13s. ; Price C3.—Gro. Suruxacanp, ðo, 
bert-road, Crosahi Il, Glasgow. 


Equatorial Telescope. —xr. Common’s fine 18jin. 
on the mountin described by him in a Paper read before the 
Royal Astronomical Society, a, wit clock work, some 


ADVERTISEM ENTS in EXCHANGE COLUMN —for 


Twenty-four words Ei bt * rds a . ee ee o : 
or ever succeed{ wo ve . . 
4DVERTIS MENTS ie the SIXPENNY BALE COLUMN. 


8. d. 
0 6 


ee ee * 


Por every succeeding Right Words — .. 06 
It must de borne in mind that no Displayed advertisements 
An appear in the 9 Sale Column.” All advertisements 
must be prepaid ; no reduction ig made en re ted insertions ; 
and in cases where the tefal e sent exceeds One Shilling, the 
a 


: in. . rial ang: ho Ph apparatus fine parallel wire Position, micrometer, 
Publisher would be gra F. O. O. could be sent, an not Sin Astro Telescope, mounted at equato le | p j p 7 
: tam on adjustable tripod, 5 feet high, two eyepieces, one terres- with slipping-piece with eyepleces, 7 wers. Price moderate 
be cant wee tele kee ne ere halfpenny stamps), may is What offers — H. Cock, Mid r Apply d. Cavan, Widfora, Cuelmsford” 
tore d hed as Part of the advertisement, and charged odh nsurati n ; Gain. a enenlingr Bicycle, one inch tyres, ball 
Advertisements must reach the office by I p.m on Wednesda + Brockett's «s Glossary of bearings to front wheel, Arab Spring, double lever brake. Cost £21, 
to insure insertion in the following Friday's number 7 Words,” Bacon's Essays,“ and a Magncto-Elec- | take £11. Bargain.—A. Towssany, Hereford, 


tric Machine, o exchange for microscope slides, or offers. W. 
Church-lane, Bridgnorth, ae ’ i 


What offers for Morse Patent Ink Printer (Siemens 
8 intermediate) On board, cost £2 — W., 9, Balls Pond 
road, N. 

Very handsome Induotion Coil, giving gin. 
Universal dischurgere, commutator, &c., met. p 
Plated ; under lass case, 2-cell bichromate battery. Also pair 
of compound lephones. Wanted, Sood lathe and tools.—19, 
Warrender-road, ufnell Park, N. 


Green’s patent 16in, Lawn-Mower complete, in 
good scondition cost d jo eee chango teste! Workers Ta: 
structor,“ new. cos xe 0 .— 4. TRYENSON 
Rakes- road, Old Eastbourne. ii . 


Handsome Model Beam Engine ; exchange for 

Locomotive Castings. Also a Vertical ating Enxine to ex. 

anie zA, Gaunzg, 7, Johnson-strect, Hough-lane, Broughton, 
anchester. 


Induction Coil, String nearly Qin. spark. 
nomical Telescope, a objective, Aft. ocus, without eye tube. 
Also large Elvctro-magnet for POWerful dynamo ; also a lot of 35 
silk -covered wire Also a quantity of hoto. apparatus ; also un. 
shed steam cugine, 3} bore, Zin. stro ©, hcrizontal. What offers 
in exchange? Si ver-on-Glasy leid gend Telescope wunted, or 
Finger Organ.— I. Dar, 38, Driffield-rog » Old F » London. 


Ready-sensitised Paper (60 J., 12 quarter.sh 
ls. 8d., 6 Alcto, ls. post lee N 40 8) d u 40, — o 
road, Liverpool. 


Mitchell’s Patent Stea saor. A fortnight's 
washing in an hour.—126, Westgate ae — fortnigl 


Or Pipes and other surplus materials, new and 
second mae T 1D Fousren, 181, Kennington-road, London. 


American Organ Tubeb (Munroe); real 
American- volcod reeds Har, 88. Papier Wan. (Ma 8E. ’ 


ing Saat 5 Bight, 1 lros A E D7 wear- 


London Smoke Spectacles are a preventive 
the injurious effects of Sesligns, wind, or dust.—a,. Faaxcois 


If your eyes ache When reading the 
cran dy . try London Smoke Specta Elish Me- 


A. Francois Devonshi lace, Ryland- re 
SPectfully solicits from Colonist ee lac for ka List. TORA, 


Gas En es! Gas Engines!! Cheapest in 
the market, J horse. wer. £43. No water required, Each Engine 
guaranted.—Albion as Engine Works, Cleck heaton, 


For Sale, small Steam Engine ang Boiler, avci}. 
lating, Cylinder tjin. by Sito + Hy wheel, Kut and band- wher is, 
vertical tubular oiler, heated $ i 
Ourners, lagged with Wood, Atted with Pressure ang water- 
gauges, steam, feed and blow-off cocks. Cost new £2. Wiu do 
soid cheap.—Appiy lie, Southanipton-row, W. C. 


W to Make 10s. por W eek. Instructions, 7 


0 
atamps. Genune.—Address MITAKER and o., Camborne, 


Equatorial {new in.) Mirror by Cal rer. Re. 
8 - circles, Cyepieces, all adjustments, complete, 

he mounting will Carry larger body if F-quired.—H G. H., 137, 
East, M chester. 


Grea Bargain. A t . Gas 
f1ultloss.~—Bunaows, 18, — i oe 2 Ensine, 


Throat Irritation. —Soreness and Dryness, Tick- 
ling and Irritation, inducing cough and affecting © voice. For 
these symptoms use Epps's Glycerine Jajubes, In Contact with 
žhe glands at the moment they are excited by the act of suckin 

th» Glycerine in these agrecable confections becomes actively heal. 
3ng. Sold only in boxes, “$d. tins, Is. Ind., labelled « Jauxs Epps 
aud Co. Homa@o athic Chemists, Lon etter : 

ae Gentlemen,—] may, perhaps interest you to know that, after 
AN extended trial, I have found your G pectine Jujubes of con- 
siderable benefit with or withou medica treatment) in almost all 
forms of throat The n and clicar the Volce.—Yourg 
faithfully, Gorpow Hotmns, M. D,, Senlor Physician to the Muni 


cipal Throat and Ear 


OUR EXCHANGE COLUMN, 
— . — 


Lathe.—Valuable Engine Turning and Ornamental 
Latha, 4 5 elaborate, but compact. Cost £150; any reasonable 
seen any time. —40, King's- road, Peckham, 


Fine 7-stop organ Harmonium by Alexandre, cost 
JU guinoas 8 year age at Chappell's ; carved and Polished ouk -case. 
10, King u- road eckham. 


illoent American Organ, carved walnut case, 
4. SWP», uctave coupicr, Kos- humana, well (maker, Bell, 
of Caardn) cost £0.—40, King‘s-road, Peckham. 


Wanted (Wholesale) Model and Optical 
Pirrinus. Any kind of secund-hand guod, useful, scienti ap- 
Partus. —CartaTzi, 


Two ift. Ol Cl 0 — — 
o hss : ock Dials. What offers ?—Swiy 


URN and Sona, 


— — 


For Sale. 


Tricyoles Bicycles. — Bets of Wheels, : 
Sead tor | W. Cotes kr and Co., Weddesneld- road, Würger. 


i 
i 


/ 
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bably to exhibits by several firius, who would 
thus be put to the only fair test of capability. 
Possibly if a prize were offered for the best 
lathe, also at a tolerably high figure, one or 
two makers yet unknown to fame, but 
whose work one hears of casually, might 
come to the fore with first-class work. I 
hope the Turners Company will indorse my 
views, and, at any rate, give the matter a 
0. 


some will add a few tools, or an overhead. 
Two or three first-class makers will give him 
the bare lathe, with no slide-rest, no over- 
head, and but few chucks. Now, the latter 
may be, and frequently 18, practically, 
the cheapest bargain of the two; because, 
although comparatively little is obtained, 
it is all thoroughly good and true, and 


JUDGING AND CHOOSING 4 LATHE. reliable; and, with fair usage, will continue 
No easier in theory; nothing more | to be so, after 20 years’ wear. If, therefore, trial. J. L. 
difficult in practice—unless cost is it is intended to tuke up turning in all its D 
positively no object; and even in that case branches, or to do first-class work, and there 
it is quite possible to make a mistake not is the prospect of another £20 dropping in REVIEWS 
asession. But I am now and then for further additions, I should A T 8 5 ' 
merican Four Practice. By THOMAS 


discoverable till after po 
not addressing the millionaire minority, but | say, 
the generality of our 
more or less necessary 


and wish, 


outlay. The natural 
most for one’s money, and 
enerally understood, lacks wisdom. 
a schoolboy gets 
nd., he must not expe 
There are a great num 
now, to say nothing 0 
America and the Continent; and many 
them will give you apparently very good 
measure; and note—if one of them offers 
you a lathe at £5, you need but tell the fact | capable of high-c 
to get the offer of a similar one at £4. Com- | pay j 
petition is $0 keen th 
rie with each other 


my American clock at 10s. bec 
not go like a Frodsham chronometer. ANo |y 
man of sense expects to get a first-class 


he expects to ride with a third- 
in a first-class carriage. 
chooses to boast of the excell 


wares, and the purchaser is 


to expect best work and 
it, he has a right to complain; but tools. But I also pointed out what I wo 
i h in. i t Mr. West remarks, & casting made by a 


I have not found this a rule of the trade, 

„ld certainly state à ca 
point. Generally speaking, 4 customer is 
fairly dealt with, and has full po 

examine in all its details the lathe he pro- 
ig offered at a very low lathe is so sma 

to have defects; but at terribly severe on any stuff over about Jin. 


although I co 


poses to buy. If it 
fi gure, it is certain 
the same time these may not be of paramoun 
Ithough they may j 
ce of turning, and are | models, and 
in any case. whether metal or wood, 

i i d it is because, in most large shops, men are 


true to each other, and the bed may not be 


well-fitted to its standards, 


shake. 


the whole length of the bed, it 
tit more tightly in one part than it d 
another. These are the usu 
C 


remedied by the purchaser. 


the clamping ie tk of the re 
ily, or the sole of the rest may | P 

not be well planed, so that 
then suddenly become loose. 


ornamental turning, but only 
wood or metal, 
serve bis purpose well enoug 
eal better than au 


he must not 
e friend, who has a first- | the dearer one ; an 


to pay him & 


a eat d 
substitute; only 
ceit with it if som 


class one himself, happens 


wisit, 2 


men- 


readers, who and it extras. In this case you will get a light- 
to consider the pocket, running machine, hard mandr 
therefore, to make & judicious and accuracy and durability eve 


desire is to ge 
the desire, as time you wish to sell it, you will readily find 


his seven penny buns for | about the price of old iron. The fact is, no 


ct too many plums. 
ber of lathe-makers lathes issued by A., W 
£ importers from but first-class costly work, and those of B. 


c bound to | number of lathes at a low figure, as good 
to insure sufficient | can be made at the price. If we 


cause difti- | will allow it. But for gas-fitting, and | p 


more or less | sult is 80 seldom satisfactory, and has in many 


Then, again, 
st or poppets | that I cannot advisethe experiment. It disap- 


But if the to which the workmen in these establishments columns of 


nd forthwith abuses its lowly kins- 


The question of more difficulty is 


D. West. New York: John Wiley and 
Sons. 
fare author of this work is a prac- 


buy the expensive tool, and wait for the 


el, true centres, 
rywhere— 


t the d pleasurable lathe. Moreover, if at any tical ironmoulder and foundry fore- 


man in the United States, and, as the 
title implies, the book contains descrip- 
tions of the methods pursued in thut 
country ia loam, dry-sand., and green- 
sand moulding. Mr. West thinks that his 
craft suffers by being kept 80 much in 
the background: and while acknowledgin 
that it may not be the most mechanica 
In all probability, B. does not employ men of all trades, it is, he thinks, decidedly 
lass work—it would not entitled to more consideration than it usually 
av him to do so, but he turns out a large receives. A moulder and his surroundings 
it must be confessed, not very dignified 
d in their appearance: and if the moulder is 
4 to hold an important post in a 
shop, it is generally when scabs and sand- 


S; rich amateurs could practise turning. holes are discovered in the casting. Accord- 
i ing to the author, the moulder does not 


When a customer, and will not have to sell it at 


comparison can fairly be drawn between the 
ho never does any 


t the requirements of 


Un-|none but first - class tools, we sho 


kers to cry | There happens to be a man working at my | m8 
i i live who never lost & casting ; but his object 


these lathes down because they hav 
of various kinds. I might as fairly abuse 
ause it does 


who is an ingenious 

fellow, and at spare times does all sorts of is to endeavour to diminish the number of 

light mechanical jobs. He was asking me bad castings, by teaching, in as definite 4 

esterday about 2 lathe. He can spare manner as possible, the theoretical principles 

about £3 or £4 only. J advised him to get and the best manner of carrying them 
| | out. Moulding differs from the other 


more than | the 558. lathe, lately advertised, as his is 
class ticket | small-sized work. What could he and scores | branches of the machine-shop in the im- 


If a lathe-maker f others do if we had no lathes but the 
i : lathe is |a job will turn out until it is completed. If 


portant particular that no one can tell how 


is a failure everything has to be com- 
menced de «29, under conditions which tend 
d|to make the best workmen nervous; and, us 


alf-drunken moulder is more likely to be 
than one made by à man who is 
yous from previous failures. A clear 
d, a knowledge of the best way to obtain 


to give the information required is the pur- 
ose of this work. First-rate moulders in 
all three branches—i.e., loam, dry sand 
and green sand, are not very common, 


t| Hence I advise larger lathes when the purse 


clockwork, and small stuff, 


d kept, as a rule, to their own particular 


years ago! For ornamental turning, perfect usual routine. 


d | accuracy 16 80 absolutely essential, and 
int, that cheap lathes mechanic should have ev 
Attentive readers of our pages 


will prove to | are less, and the makers of these are not tongue. 
ill remember that we have given occasional 


he re- | articles from the pen of Mr. West, noted- 
for the clear manner in which the practical 
directions are set out, and the thoughtful 
consideration devoted to the theoretical 


oints the purchaser and brings discredit | portion of the subject. The larger portion 
It is not the class of work of his wor 


cases resulted in such expense and annoyance 


for! certainly one of tue best pra 
exhibition by the side of those of first books ou tue moul ders att with which we 
quality. The public who attend such ex- | are acquainted, One of the chapters in 
ibitions in such case judge unfairly, as if the volame is 3 century of ‘items’? for 
the cheaper article stood in competition with | apprentices, the lus: of which reads Naver 
allow yourself to think that you have learned 

his unequal judg- the entire moulder s trade, for one's know- 
i rks. I think the judges, | ledge here cin be constantly increased: no 

too, at exhibitions are unconsciously led too | mun has yət mastered the moulder's trade.“ 
and merely regard The book is divided into four principal divi- 


is: an amateur has, let us say, £20 to] much to ignore cost, 
izo medal for the best sions dealing with green-sand moulding, loam 


this 
£3 at 


offer a 


4in. or Sin. centre-lathe, with a few usef 
ch | Lathes at £9, £10, and £20 would tend pro- sub 


chucks, and a slide-rest at 


wor. 


XXXVII.-0. 041. 


his disposal. What shall he buy? 
A dozen lathemekers can be found who will 


very good outfit for that sum. A 
least, to whi 


workmanship. A prz 
lathe at a given price would be by no means and dry-sand moulding, manipulation of 
i iron castings, and notes and recipes. Itis 


thrown away, as it would induce real compe- 
freely illustrated with clear diagrams, tho 
jects being mostly of a dificult or elabo- 


ul | tition. Prizes at the Turners Exhibition for 
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rate kind—thus serving a double purpose— 
explaining how to set about a troublesome 
oe of work while elucidating the principles. 

icles on pp. 443, 493, Vol. XXXV., will 
serve as extracts from the work, and give 
an idea of the author's method of treating 
his subject. 


Micro- Photography. By A. COWLEY MALLEY, 
B.A. London: H. K. Lewis. 


THis little book has been issued in the hope 
of encouraging the practice of micro- 
photography, and to afford a means of 
readily obtaining information scattered 
through many scientific periodicals. The 
subject-matter consists of a description of 
the wet collodion and the gelatino-bromide 
processes, together with methods of mount- 
ing and prepuring microscopic objects for 
the Pi se of photographing them. The 
best ight for the practice of micro-photo- 
graphy is that of the sun, and the author 
escribes a simple form of heliostat suitable 
for the purpose, and gives other direc- 
tions which will be found of interest by 
those who have sufficient time to spare; 
but as the results obtained by artificial 
light are, other things being equal, excel- 
lent, micro-photograpbhy is aly practised 
at a time when microscopes are usually 
brought out—in the evening. The author, 
therefore, gives the arrangement of a paraffin 
lamp, adopted by the Rev. W. H. Dallineer. 
which answers well; but the great difficulty 
is the impossibility of focussing minute 
markings on the screen. That is due to 
the coarseness of the surface on which the 
Image is formed (the finest patent plate 
oiled), to the smallness of the imuge itself, 
and to the want of light. The second may 
be remedied by using a focussing glass, but 
nothing better than the oiled plateis known, 
and any increase of light would decrease the 
visibility of the structure. The stand for 
supporting the microscope and its acces- 
sories requires considerable attention, for 
the author has practised the art of micro- 
Photography for over ten years, and hopes 
that the simplicity of the stand he recom- 
mends will atone for its numerous defects. 
His method of mounting objects is to place 
them, after the usual preparatory soakings, 
between two little squares of thin glass, 
which, when properly cemented, are let 
into, or otherwise held in, a boxwood slip, 
an arrangement which has certainly many 
ints to recommend it. Balsam should never 
used for mounting objects except when 
nothing else will answer, for its high 
refractive index renders the finer details of 
some structures invisible, and the yellowish 
colour causes as much diminution of the 
actinic power of the light as the shaded 
portions of the object itself. The frontis- 
piece contains four specimen photographs, 
and the little book is illustrated with a 
number of diagrams; but it is regrettable 
that it should contain so many typographi’ al 
errors. In spite of those, however, it may 
be recommended to those who would like to 
take up the pleasant art of photographing 
what the microscope shows. 


A Manual of Marine Engineering. By A. E. 
SEATON. London: Charles Griffin & Co. 


THIS volume is a treatise on the designing, 
construction, and working of marine 
machinery, in which the theoretical 
principles are pointed out, and examples of 
their practical application given in the next 
9 9 h. The data on which the work is 

ased have been collected during many 
years of study and practice, and the author 
will not be disappointed in hoping that 
the volume will be found useful by the 
engincer and draughtsman, as well as by the 
student. The first chapter gives a brief 
description, with illustrations, of the various 
formus of marine, engine, including that of 
the Comet; and the second deals with the 
terms nominal and indicated horse-power, ! 


and the efficiency of the engine, as a heat-|case of such pictures as these. Even th 


engine, as a machine, &e. 


Very succinctly, compass card 


is not marked correctly 


but also very clearly, Mr. Seaton explains according to Eoglish practice. The idea is 
the origin of the term “nominal” horse- a good one, and it is a pity that it has not 
power and its use for trade purposes been worked out with more care in this in- 


amongst engineers. 
indicated horse-power, and points out that 
some makers, by basing the nominal“ 
power on the capacity of the cylinder, have 
nearly met the requirement on which the 
continuance of the term depends; but it fails 
to altogether meet the conditions required 
for the purposes of registration by Lloyd’s 
and the Board of Trade, and he proposes, 
as I. H. P. is impossible to have an estimated 
horse-power which will be approximately 
the horse-power developed by an engine 
made in accordance with modern practice. 
For a compound engine E. H. P. 


D? x px RxS 
— 8500 
where D is the diameter of low- pressure 
cylinder, p the boiler pressure, R revolutions 
per minute, S stroke in feet. Most of the 
rules given by the author are followed by 
examples. Theadvantagesand disadvantages 
of high pressure lead to a consideration of 
the ship itself, and then the question of 
single v. compound comes up for settlement. 
In this way, dividing his work into chapters, 
and sub-dividing these into sections, we can 
easily find what he has to say on any point in 
connection with the machinery of a steam- 
vessel, from the foundation-plates to the 
best alloy for the bearings. In four appen- 
dices, we have Board of Trade and Lloyd's 
rules, and an index renders complete æ very 
useful work—useful because it contains so 
many things that are not to be found in 
similar books. 


He does the same for | stance. 


From Messrs. Crosby Lockwood and Co. 
we have quite a batch of the generally- 
excellent volumes contained in Weale’s 
Series, which are us cheap as they are good. 
The first is a new edition of Sir E. Beckett's 
Clocks and Watches and Bella, which has been 
revised and enlarged, probably, as the 
author says, for the lust time ” by himself. 
The work needs no recommendation: it is 
recognised as a standard authority, and, so 
fur as the section on bells is concerned, is the 
only treatise in English on their proper con- 
struction, shape, composition, and best 
mode of hanging. We will hope that the 
author may live many years to enlarge this 
book with each succeeding edition.— 
Navigation and Nautical Astronomy, by J. 

. YOUNG, is a new edition of a theoretical 
and practical work of some repute, to which 
have now been added the necessary elements 
from the Nautical Almanac for working the 
problems. Details of Machinery, by F. 
CaMPIN, C. E., is a work for the use of 
draughtsmen and foremen engineers, in 
which simple arithmetic only is employed, 
the author not having introduced even a 
plus or a minus sign in any of the calcula- 
tions. Plumbing is a fourth edition, re- 
vised and enlarged, of a well-known book 
by W. P. BUCHAN. Ilectro- Metallurgy is 
the eighth edition, revised, with additional 
mutter, of the textbook of ALEX. Wa1T.—— 
Wells and Well Sinking, by J. G. SWINDELL 
and G. R. BURNELL, is a revised edition, 
with an appendix on the qualities of water. 


Saw Filing. By ROBERT Grimsnaw. New |——The Materials of Engineering, by R. H. 


York: Jobn Wiley and Sons. 
Trübner and Co. 


Tne author of this little book 
known in the United States as a writer on 
saws; and as those tools have arrived at 
great excellence in that country, a prac- 
tical treatise in popular form, which treats 
on the mysteries of saw-filing, gumming. 
spring setting, and swaging, will not be 
without interest in this part of the mechani- 
cal world. The introduction consists of a 
number of sentences in which the aim is to 
prove that a sharp saw is the best—that it 
is more economical to consume time in 
sharpening, than to waste it in attempting 
to muke a blunt saw do work that it could 
do much better if it were in a suitable ccn- 
dition. The little book is worthy the atten- 
tion of all who have to deal with saws and 
sawing, for it is studded with aphorisms 
which ought to be as well known in woo 
working tactories as the hours of business. 
If we mention that it has more figures than 
pages, we shall convey a good idea of its 
practical value to the working sawyer, who, 
as a rule, learns more from a diagram thun 
from any quantity of explanation. 


Physics in Pictures. 


London: Titurston (Tribner and Co.), is the first of 


three parts, and treats of stone, timber, 


. fuels, lubrican tc, It is in many senses 
ig well „1 b C ts, 0 y 


a valuable work, and contains a number of 
useful recipes and technical details. 
Euclid 1, II., by C. L. Dopason, M.A. 
(Macmillan), is a second edition, in which 
the algebruical symbols have been removed, 
and words inserted in their places. The 
Whitworth Scholarships (Lockwood and Co.) 
is a useful pamphlet for intending competi 

tors.— Copyright and Patents for Inventions, 
Vol. II., is a compilation by Mr. R. A. 
MacFiE (Edinburgh: T. and T. Clark) of a 
number of papers, &c., which the compiler 


thinks prove the injustice of a patent law. 


The public are indebted to the compiler for 
the convenient manner in which he has pre- 


sented them, with the evidence against; but 
the Patent Laws will scarcely be abolished 


in consequence. 
d- l 


PATTERN MAKING.—II. 

Cog-wheels.—Spur-gearing. 

suppose our amateur or apprentice has 

to make a pair of cog-wheels which shall 
work truly and smoothly into one another, and 


By THEODORE Eck- which shall neither look clumsy on the one hand 


ARDT. Translated by A. H. Keane, M. A. I. nor break at the first occasion of stress on the 


London: E. Stanford. 


THE idea of utilising pictures for teaching 
purposes is rather an old one, and it has 
been carried out in this country in an able 


other. Before he attempts to make his pattern, 
then, he should draw the wheels out to full size. 
In the case of large wheels this is done on a 
drawing-board; not the board of the office 
draughtsman, but the workman's board, made 


manner by Mr. Twining; but this volume, by laying several very dry pieces of stuff to- 


which is, we find, one of Stanford’s series of | gether edge to edge 
instructive picture-books, leaves much to be | with battens screwed on the back. 


my 


and retaining them in place 
The face 18 


desired. Where the actual appliances de- then planed nicely over with a smoothing plane, 
scribed cannot be presented to the pupils to | and whitened with chalk. The edges are planed 


be freely handled and experimented with, 
there is nothing better than pictures to give 
an accurate idea of their construction: but it 
is essential that the pictures should be 
something more than mere coloured draw- 
ings. In this book we have a picture of an 


impossible locomotive, aud we are at a loss | work on the boards. 


straight and at right angles with each other, 8O 
that a T-square may be used from either edee- 
There are dozens of these boards of various 
sizes in every well-appointed pattern- shop: ait 
being frequently desirable to retain the drawin 
fur reference until after the castings are made. 
It is usually the foremuan's duty to strike out the 
Of course, perspective 


to understand why it was not drawn cor- | drawings cannot be available for measurement. 
rectly, a comparatively easy matter in the hence working drawings must be projectionr, 
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consisting of plans, elevations, and vertical and 
horizontal sections. All save the simplest jobs 
should be struck out thus. This practice will 
frequently prevent mistakes, and enable the 
workman, by a clearer understanding of the de- 
tails and relationships of mntual parts, to eco- 
nomise both time and timber. ä 
Given the drawing- board, there comes the im- 
rtant question how to design the wheels. 
Sometimes this is done in the drawing-oftice, 
sometimes by the foreman of pattern-makers. Yet 
our apprentice or amateur may wish to be able 
tò design his own wheels in a proper fashion. 
It so he will naturally and wisely regard the 
teeth as meriting the first attention. On these 
depends the smooth working of the wheel, and 
in general its durability also. Teeth of almost 
-e shape will manifestly work together if 
sufficient clearance or space between contiguous 
teeth be allowed. Teeth also may work together 
by a succession of jerks, or they may glide 
smoothly over each other’s flanks in constant 
contact. Teeth of large pitch may be relatively 
weak, while teeth of small pitch may be rela- 
tively strong; each according to desi Also a 
form of tooth suited for one class of work will 
not always be so suitable for another class. 
Hence the propriety of devoting to the forms 
and proportions of teeth a considerable amount 
of attention and care. 
There are three typical forms in use for the 
teeth of wheels—viz., epicycloid, involute, odonto- 
h. Ido not purpose entering into details 
of their merits, or otherwise, but shall content 
myself with saying that for general work the 
last is not in such favour as the first, and that 
the involute is only suitable for use where the 
wheel-shafts have varying centres, as in rolling 
mills. In general gp ance „the epicycloidal 
is the best and most durable Tem of tooth. It 
is strong, elegant, works easily, and lasts good 
for a long time—that is, if it be struck out 
carefully, and with due judgment. Now, 


Pl Gat 


s 2 

it is the simplest thing in the world to 
strike out an approximate epicycloidal tooth that 
shall work with any other wheel, or with any 
number of wheels, if one clearly understands the 


As a matter of course, in an article intended 
for inexperienced persons, no apology. will be 
necessary for explaining terms and things which 
are truisms to practical workmen. There aro, 
then, a few terms which I must explain before 
going further. ‘‘Pitch-line’’ of a wheel is its 
circumferential line of teeth centres, which is in 
contact with, but does not intersect, the pitch 
line of the wheel into. which its teeth work. 
Theoretically, the teeth are only an accid: nt of 
the wheel, a form of construction necessite.ed by 
circumstances; the ideal wheels are supposed 
(theoretically) to work by the friction of their 
smooth peripheries, those peripheries being con- 
sidered as coincident with the pitch-lines. 
“ Pitch ” of a wheel is the distance between the 
centre of one tooth to the centre of its fellow, 
which distance must be constant all round. 
Flank ” are the sides of the teeth; ‘‘ root” is 
that portion lying between the pitch-line and the 
ring on which the teeth rest; point“ extends 
from the pitch-line outwards; ‘‘cycloid”’ is a 
carve drawn by a point in the circumference of a 
cirele rolling on a straight line; ‘ epi-cycloid ” 
is the curve formed without, hypo-cycloid that 


— 


formed within, the fundamental. circle. Epi- 


‘eycloid is, however, the general term applied to 


the teeth formed by a generating circle rolling 
without and within the pitch-lines of wheels and 
racks. 

Having thus cleared the way, we will proceed 
to strike out ourteeth. Get two bits of wood 
an eighth thick, cut the edges of one to an inside 
and outside curve respectively of the same radius 
as the pitch diameter of one wheel; cut the 
ether piece in like fashion to the pitch diameter 
of the other wheel. Strike your two pitch dia- 
meters in contact on the . and lay 
one edge of each sweeped piece on its respective 
pitck-lino. Now make a number of discs from 
lin. up to 6in., advancing by a zin. in diameter. 
Drive a needle into the edge of each at an angle of 
about 45°, allowing the point to project beyond 
the edge sufficiently to make a scratch. These 
are the rolling or generating circles, for the for- 
mation of the epi- and hypo-cycloidal curves. Say 
our wheel is of 2ft. 6in. F and our 
pinion 9 in., and the pitch Iàin. This will give 
95 teeth in the wheel, and 23 in the pinion. 
Divide the pitch circles out into corresponding 
numbers of points, by means of the ‘‘ spring 
dividers,” the screw on the dividers permitting 
of more delicate adjustment than the ordinary 
quadrant compasses. 

The dimensions of wheel-teeth are invariably 
given in proportions of the pitch. These pro- 
portions embody the results of practical expe- 
rience. Though different tables vary slightly, 
it is preferable, when a scale ‘has been once 
adopted, to adhere uniformly to it. A scale can 
be constructed with a little care, and if preserved, 
will save the trouble of marking out fresh pro- 
portions whenever a wheel requires to be made. 
Take a piece of paper and glue it on a board 
about 16in. by 4in. When dry, line it out as in 
the diagram (Fig. 1). Divide one end into 15 
equal parts; let lines from these divisions con- 
verge to a point 12 or 15in. away. Now draw lines 


PARTS 


DA 


AN 


\\ 


7 PARTS 
6 PARTS 
Sž PARTS 
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across of certain fixed lengths; these lines will 
represent the various pitches that may be required. 
Let them advance by eighths or quarters from 
zin. up to 3 or 4in. Now, on this scale the whole 
depth of tooth is represented by twelve divisions, 
the depth from pitch line to base by 6} divisions, 
and as à consequence, the depth from pitch line 
to point by 53 parts. It is obvious that if the 
teeth were equidistant above and below the pitch 
line, the points of one wheel would grind in the 
roots of the other. Hence the reason of bottom 
clearance. The thickness of the teeth is taken 
as equal to seven parts, That leaves one part 
for tlank clearance between contiguous tecth. 
These divisions may be indicated by deeper lines 
on the scale, 

Now apply these proportions to our wheel of 
lin. pitch. Take seven parts where the IIin. 
line cuts the scale; that will be the thickness of 
our teeth. Take 54 divisions on the same line; 
that will give the length of the points of teeth. 


(To be continued.) 


OBJECT-GLASS WORKING.—V. 


By ‘‘ PrismaTiqQue.”’ 


A the opposite conditions of error, if of effec- 
. tive degree, show a palpably brighter system 
of rings outside the visual focus, as well as show- 


ft 


a. 


ing them of larger diameter thana corresponding 
position inside the focus would, we will suppose 
that our diagrams will be all that is needed to do 
all that theory can on paper. It remains for us 
now to consider the figure of the lenses. The first 
consideration is circularity of form. Whether 
our curves are assumedly spherical or not, it is 
all important, that if elliptic (and that form will 
ass y be assumed by one surface at least) that 
it must be a portion of an ellipse of revolu- 
tion. 

A frequent cause of trouble is astigmatism. This 
is caused by one or more surfaces being of 
an elliptic form, but having a major and 
minor axis. A longitudinal slice from an egg, 
or the bowl of a spoon, will be an immensely 
exaggerated illustration of this condition. The 
resultant appearance on test is a double star at 
the visual focus, and the rings expand as I have 
shown in Fig. 4. As all rays from a luminous 


4 4 6.4. 


point passing through an o.g. should converge to 
a point at its focus, any deviation from correct 
figure must be shown if we examine the cone 
produced. All the system of rings should be 
equally lit up, equidistant from each other, and 
of circular form. I have very frequently seen 
o.g.’s by old makers, that when tested down, the 
cone spread out into the shape of a cocked hat, 
at the visual focus a corresponding system of rays 
or wings would embellish (?) a star, the wings 
being the three corners of the hat, reduced as 
much as a cocked hat could be by optical reduc- 
tion to a point. Although this is generally a 
proof that the lenses are not of circular form, 
sometimes it is the result of imperfect glass. 
This can only be proved by refiguring the crown 
lenses: if this does not alter the . (caro 
being taken to mark the position of error) it must 
be the fault of the glass, and is not to be remedied 
in any other way by replacing the defective 
disc by another. As the Foucault”’ test has 
been well described in these pages, many will 
test the concave surfaces by that test. We will 
assume that the concave surfaces of the flint 
lenses, in both forms of o.g. already described in 
these papers, may be spherical. This form can 
be tested at centre of curvature by reflec- 
tion. 

‘A small hole, say, Win. pierced in a thin 
metal disc, and lit up with a lamp, has been 
effectively used, or the reduced image of a candle 
reflected from a very small bulb, say jin. diameter, 
may be used. The examination of the cone of 
rays by reflection from these surfaces is essentiall 
the same as the examination of the refracte 
cone from the o.g. An eyepiece is used in 
each case; the incidence of the rays in the 
reflection test equalising results. These test- 
ings should be conducted in a darkened room, 
and will require a little patience to manage at 
first. It will be seen that by this plan a con- 
siderable degree of certainty us to the condition 
of the concave surfaces will be obtained, thus 
leaving it for us to correct all glaring errors by 
figuring our convex surfaces, with a probability 
that the concave surfaces will not need retouch- 
ing. 

‘Assuming that the figure is circular, and 
that all rays reflected converge to a point, the in 
and out of focus appearances will be the same as 
those produced by the complete o. g., less intensely 
illuminated, and of course without coloured 
fringes. There isa great probability that the 
first attempt at making an o.g. will result in 
producing a spherically undercorrect pair, this 
may be remedied by the incident surface of the 
crown lens being made elliptic, but as the form 
of combination precludes the possibility of it 
requiring such a removal from the spherical form 
as a single lens would, to correct it, the altera- 
tions required will be proportionately slight, 
and may under some conditions be divided 
between the ‘wo surfaces of the crown lens. 


(To be continued.) 
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THE ACHROMATIC OBJECT- 
GLASS.— XVII. 


By W. BRADBURY. 
(Continued from p. 75.) 


MUST now leave the subject of chromatic 

dispersion, and proceed to the consideration 

of spherical error. First, it must be explained 

what spherical error is; and, secondly, by what 
means it may be removed. 

When a ray of light falls on the curved sur- 


thrown more away from the normal. In a con- 
vex lens for parallel rays, thiscauses the marginal 
foci to lie within the central focus, or each 
outer ray to cut the axial ray nearer to the lens. 
In a concave lens for converging rays, it causes 
the marginal foci to lie tvithout the central focus, 
or each outer ray to cut the axial ray further from 
the lens. For in the first case, the normal and 
focal lines are left and right of the surface, and 
the base of the refraction triangle is shortened ; 
whereas in the second they are both to the right 
and its base is lengthened. 

Hence, the two following rules will generally 


face of a transparent body, its interior course has | express the nature of the aberration :— 


a fixed relation with a line (called the normal) 
drawn square to tho surface. 


n exterior or emergent refraction, the aberra- 


e outer angle tion is positive or negative, according as the 


made by the ray with the normal, and the inner | normal and focal lines are in different, or in the 


angle between the same line and the refracted 
ray, must always be so related that their sines 
may preserve a fixed relation. This is expressed 
by the number termed the refractive index, which 
1g constant for the same glass, but varies in 
different glasses. It is not the angles them- 
selves, but their sines only, which are in a 
constant ratio; so that equal augmentations of 
the incident angle will not each be accompanied 
with a proportionately equal increase in the 
refracted angle. The less the magnitudes of the 
angles, the more nearly will the truth of the as- 
sertion be maintained, that an increase in the sines 
indica es an equal increase in the angles; but, in 
oblique refraction, the effect of disproportionate 
angular change becomes very apparent. But, 
even if this were not the case, there would still 
be an error due to sphericity. In a spherical 
mirror, although the incident and reflected rays 
make equal angles with the normal, there is still 
an aberration, which necessitates a removal from 
the spherical curve, to secure its correction. So 
that there is considerable difference in the two 
species of aberration ; for that in reflection is due 
to curvature alone, whereas, that in refraction is 
of a compound nature, the result of joint action 
between curvature and refraction. 

Where only one surface is m operation, there 
is no alternative but to fashion it in such a 
manner as shal] secure freedom from error; but 
where two or more are in action, and affected 
with opposite errors, we may effect a more or 
less complete correction, either by causing one 
species of error to obliterate another, or by 
making each surface correct in itself. In the 
treatment of the object-glass, I believe both pro- 
cesses have to be resorted to. The first process 
may, in fact must, leave a slight residual error 
of variable nature, and to eliminate this by sur- 
face correction will aways be a very delicate 
operation; for there is no means of knowing 
except by test in combination, when one or more 
surfaces are correctly wrought. Hence, final 
correction can only be regarded as a refinement 
of the general method of securing correction by 
means of opposing errors. 

Spherical aberration is of two kinds—positive 
and negative; and although these are associated 
with convex and concave lenses respectively, 
they must not be regarded as inseparable. e 
nature of the general aberration of either a 
convex or concave lens is the same—that is, it 
is positive and decreases the axial focus; but the 
particular aberration of any lens may be either 
positive or negative, according to the character 
of the incident rays. Therefore, these terms 
should be consid with reference to the effect 
they indicate on the focus; and not as lally 
appertaining to the sort of lens which produces it. 
It is immaterial which species of aberration is 
denominated positive ; but, having once made the 
distinction, ſt must be carefully maintained. 
And, since the error produced by a convex lens 
for parallel incident rays causes a shortening of 
the ultimate focus, itis termed positive spherical 
error; while the opposite effect of a lengthening 
of focus is called negative error. 

Although it has been stated that the general 
aberration of a concave is positive; yet, when 
the incident rays converge, or both the conjugate 
foci are on the posterior side, it becomes altered 
to negative error. As the second refracted rays 
in an object-glass are of this character, we regard 
positive error as duc to an excess of convexity, 
and negative error the effect of a too powerful 
concave lens. 

When the point of incidence of a ray rises 
from the vertex towards the margin ef a lens, the 
angle of incidence gradually increases, but the 
angle of refraction undergoes a still greater 
change; so that, as each successive higher point 
is reached, its corresponding refracted ray is 


same, direction. 


But for interior or immergent refraction, it is 
positive or negative, according as they are in the 
same or in different directions. 

The distinction between positive and negative 
aberration will be best explained by means of 


diagrams. Let Fig. 8 represent rays ed a 


from a convex, and Fig. 9 those converging from 
a concave lens. In the first figure the marginal 
rays intersect at the point ò, and the central rays 
at a, then the distance ab is the extreme aberra- 
tion due to the semi - aperture A B. To gain 
some idea of the effect of the intersecting rays, 
divide A B into any number of equal parts Say 
eight, and number them consecutively from A to 
B; also divide ab into the same number of ; 
and number them in the same order. en 
through each corresponding pair of points draw 
lines and produce them for further intersection. 
When this has been done both above and below 
the vertex A, it will be found that the sectional 
figure of spherical error is something like an 
arrow-head, pointing away from the lens. In 
front of the point ö there is an aggregation cf 
intersections about the margin, showing that tl e 
light will there be stronger. The apparent focal 


point will be where the ligkt is most condensed, 
that is, where the most intersections occur in the 
least room; this isa point behind ö, about the 
place where the f outermost ray cuts the 
widest inner ray path. It is distant from b one- 
fourth of the whole distance a ö: beyond this 
position the rays oxpand rapidly. If from the 
point a we draw a line square to the axis, the dis- 
tance a c, cut off by the production of the lower 
marginal ray, is the laterala berration, or the radius 
of the base of the secondary aberration cone. The 
intercept a bis the longitudinal aberration, and 
since the image is formed at 4 ab behind 4, its 
diameter is evidently one-fourth of the lateral 
aberration. 

On turning to the next figure representing 
negative aberration, it will be seen that the mar- 
ginal focus lies without the central focus, and 


8 G.@ e 


the arrow-head is pointing towards the lens. The 
image is formed in front of the marginal focus 
at the same distance as in the previous case, and 
beyond ö there is an aggregation of marginal in- 
tersections showing more intense luminosity. 
Within the focus the rays expand rapidly. 

It will be obvious from these considerations, 


the case of over-correction, the one pear- 
ance results.“ When the errors are t ced, 
“ the light spot expands equally and is pf the 
same intensity for a short distance on cith¢.r side 
of the focus, in which the globule should ‘(Appear 
with a clear bright margin.“ It would? seem 


that the positions of the points « and b afro also 
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distinguishable by test. Reasoning from the| which see table, and for the size of pipes see 


appearance of the ray intersections, which, | suction and rising main pipes. 
unless | should be double the diameter of the suction 


however, is not to be relied on, 


corroborated by practice, their positions will | pipe, and work as follows. 


robably be shown thus: — With motion towards 
, the focal image slightly expands, the centre 
diminishing in intensity; position 6 marks 
the formation of a luminous ring, and should 
therefore give rise toa dark central spot. Mo- 
tion from the focus towards a causes the lighter 
cone to expand, and the darker or more lu- 
minous cone to contract, until the apex a is 
reached, which should be a mere luminous 
point in the centre of a much less illuminated 
disc. Now a is the central and b the marginal 
focus: hence the former should be indicated by 
a luminous, and the latter by a dark centre. 
These are the appearances assigned by theory to 
the respective positions, yet they may not be 
correct; but I will now give some remarks of 
Prismatique on this matter, and which seem 
to bear out the correctness of my deductions. 
„When testing on the bulb, there is a bright 
‘pop’ orspot within the rings: centre rays 
‘short’ or ‘long’ show their position by a 
: Pop,’ ‘inside’ or ‘outside’ the focus, 
without apparently increasing the size of the 
disc. In either case a corresponding dark patch 
takes the place in the other position.“ 

Central rays ‘‘short’’ being due to over- 
correction or negative aberration, and vice versd, 
I regard the position of the bright spot or pop” 
as the criterion by means of which the character 
of the error may be determined. There seems 
also to be a distinguishable difference between 
the effect caused by an imperfection of curva- 
ture, and that due to general aberration from a 
truly spherical surface. For the same authority 
says If the error is of figure, the section of 
the cone of rays will be equally circular on both 
sides of the focus: if of aberration, say under- 
correct, the section of the cone will show a 
diffused and larger ring, or blurred semblance of 
aring. Aberration would cause the light to be 
lost at a very little distance, and within that 
distance, the disc large and indistinct, also 
irregular in intensity.“ 

The longitudinal error is evidently the distance 
between the light spot and the dark centre; the 
lateral error is the radius of the circle having the 
light spot for its centre. 

To remove the focal indistinctness, all the rays 
must converge to the same point. Each pair of 
rays must intersect every other pair in the same 
axial position, so that no secondary intersection 
can take 1 1 either in front of, or behind, the 
focus. Either the central foci must be movod 
towards the marginal, or vice versd; or, what is 
more probable, a joint movement towards coinci- 
dence must take place. When this is attained, 
the outer and inner focal discs will be equally 

ly illuminated. 

The actions which are required to produce this 
result are :— 

1. The correct figuring of cach surface for its 
own particular focal points: or, 2. A balance of 
error from the joint action of under and over- 
correction, in all the surfaces collectively. 


(To be continued.) 


PRACTICAL NOTES ON PLUMBING.— 
LXIII.“ 
By P. J. Davies, H. M. A. S. P., &c. 


(Continued from page 76.) 
Hanging Pumps. 


Sa con it is required to fix a deep well pump, 

say 50ft. deep, without entering the well, and 
where a suction pipe would not act, this is done 
as follows—see Fig. 317. The barrel A is, by 
the aid of iron pipes, let down to rest upon a good 
solid foundation in the bottom of the well; but if 
this cannot be obtained, it may be swung as 
shown. Of course, it is then supported by suit- 
able stays, &c., at the top, and the top part A 
made good. When such pumps are used, take 
care that the pipe (iron, copper, or brass) used is 
strong, and as large as is necessary for the support 
of the lower parts, and for the tise working of 
the pump-rods, which should not exceed fin. A 
2in. wrought-iron steam barrel, or solid-drawn 
thick brass tube, will do forthe piping. You can 
now select a barrel suitable for the work, 


From the Building News. 


All rights reserved. 


for | and notice 


The barrel 
Let the area of the 


Fs Cuda 


Fl C., 317 


rising main pipe, B, Fig. 317, after deducting 
the area of the pump rods, be l4in. In the 
suction pipe table, we tind that a I Iin. will suit 
a 3in. pump-barrel. D, Fig. 317, should be this size; 


Jain 


INA 


that a 3in. barrel is the correct sized 
pump for a 50ft. well that is for such a pump as 
Illustrated at G, Fig. 317. 


| Jack or Plunge Pumps. 


It frequently happens in the country that a 
plumber is called upon to arrange and fix some 
simple and cheap hand-made pump that will throw 
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water out of a cellar, quarry cutting, over and 
about a farmyard or garden, &c., &c. The 
following is one of the best and most simple that 
he can make up. (See Fig. 318.) This isa piece 
of, say, 4in. pump-barrel, tapered at G to receive 
the sucker ; into this, about 2in. above the sucker, 
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branch a piece of 2in. lead pipe, as at J, the 
make the air- chamber in size to ten times th 
quantity of water to be pumped at each stroke; 
say it was a 10in. stroke, anda 4in. pump, then 
the size for the air - chamber should 24in. b 
6in. A piece of 6in. pump barrel of suitab 
length will answer this purpose. Over the en 
of the 2in. pipe, Z, put a stout lead disc, W 


Pe Ae eee ae 


turned within a very narrow or limited space, 

„and where a screw-wrench or Screw-driver would 
A 5 5 be of no use whatever. 

on to the disc, and ut in the ip-pipe L, now 

wipe on the suction 1155 J, and the Pump is Cottage, Tron, a vine, Standen with 

ready for the sucker F. Prepare the bucket B, ; s rating Standard. 

which is nothing more than a solid round block 

hi 


: : its 
Dr fixed on the top and round the bottom found lasting (you will also find the echaniam i its own heat, 
or these buckets may be, as shown, ordi cup | Cup-leathers wear out quickly), although in certain When stayi at Alengon, some 
leather. A of course draws the water up the situations it will be found very handy. It 


Suction pipe, and D plunges it through the 
Hi de- Lalre K, and into the air-chamber. 


made up as follows: M is the Plank, A an i 


urs 

—0'4 heat- unit per second and per square 
metre (a heat- unit is e quantity of heat Tequired 
raise 1° the temperature of a kilogramme of 
water). This is mechanically equivalent to two 
and a quarter horse-power; 60 that for each hec- 
10,000 square mètres) we have 22,400 horse- 
wer, where the sun’s rays fall perpendicularly, 
OW very well that by cultivating the ground 
4 horses and oxen, which will give us 
power; but see what & very small percentage of 
& | the force ig utilised. I have tried to Gather a little 

is waste heat of this solar heat y 

ine, which I wish t i a yon.” 


that it will be affected by the frost in winter, fix 
& cock and piping as at T, also the cock O, 
The latter should always be fixed here to get 
water, and also to empty the pipes and air 
Vessels, 


This pum (Fig. 319) is generally fixed against 
the wal] near prac 

and is used as a suction pump for the scullery, 
and other purposes, also as a pump to lift 
water into cisterns for Water-closets, baths, hot 


e 


ti i i but I do not think tion is about 
exactly ne aan a, 1955 at Pig. 20 pump nly | THE PHYSICAL CONSTITUTION op to revolutionize 1°, 2° dustey dane ate abou 
293, 3 
ifference being that the barrel of the lift-pump SUN. of Gathering the sun ey thermo-electricity 
Fig. 319) ig of brass or gunmetal, fixed with nuts 


and bolts to a plank, and the lank fixed by long 

Its and nuts to the wall. this pump is in 
Seneral use, and ag by aglance at the diagram, it | 4 
may be seen how to fix it, I shall, after what I 
have said on Pump-work; only have to point out 
those parts which require riodica] repairing, 
and explain the manner of oing it. You will 


Y | receives 0-4 unit per second, transported very near 


& subject.” 


But such a theory is not to be guesséd, and the 

results of imag; tion only are merely childish 

Conceptions, Before all, facts must be studied, and 

f nearly three hundred years have been spent in col- 

ipe be bent with an easy bend, as shown (it is | lecting them. The anestion is now in maturity, 

fae to get the flange off for repairs), en J may even say resolved, and it is my desire in this 

is is not the case yon will find the main often lecture to bring before You the results of my in- 
A Š : : vestigations, 


The surface of the sun is 12,000 times greater 
than that of the earth; this latter surface is 51,000 

lions of hectares, each of 10,000 square metres, 
Multiply these three numbers together, and the re- 
sult by 18,500 and you will have the quantity of 
heat emitted by the sun in one second ever ance 
the most remote times of our history, Imagination 


USL as fire was employed by Denj Papin end 
9908 oe g n ponies to W Bren ury the | by Watt in order to create force, 80 may force be 
Fourthly the pumping work will be much harder. | climate > not varied, and as t e temperature 05 a aa oe acc the g sae 
Fifthly, there will often be an unpleasant noise | Of the 1 very nearly entirely dependent upon A 2 lee 


solar heat, it Proves that it has not varied in the 


length. To repair the leathers, unscrew the 


; 2 The vegetable world will ish us delicate Pointe S his flat 

Screws on the top flange, lift the flange and nang witnesses, and its indications eg traced up to the ey du trae fri e nest thus Speer 3 

main, and re-leather as before directed. Here, times far more remote than any thene e ho t ru 0 on accon ia oce ot 

Bonett of af the, rising g bent in the paste | ob The obey, V Confined 2s | Eaua done fa Fleer O, should and in divida 
nent of this pipe ent in the manner : i si 1 ; E 3 N i ; 

fore described and as at Rising Main i imits in this by 425, the es cbanieal equivalent of heat in 


$ pstamme-métreg, We should have the quantity 
` 8 8 8 A z 2 Bypt, in i par A 

12in. from the floor ; it is no use to unscrew this, : Ve bare nne voter era: 5 deing 
u if the te re Ber etc fa i 
transformed linto heat; thus, the b 


. ; th who 
for re-leathering. o you m t go to work h : ig Wishes to have some fire gives repeated blows with 
differently, Take out the sling pin G, at D in cal : l : in thi 1 mer upon a bar ofi iron until it gets red hot ; 

oc, and it may often be necessar 7 i 


rcussion cape are useless in explosive shells, 


P. 
bucket, but do not bend or otherwise injure the 


T, geology shows us that life has existed 

upon the e during millions of years. Now, life 

and away from the flange Q Jou may now re- | holds but very little space upon the thermometric 

fore. Notice, never fix a f scale, which varies from 273° to infinity. At zero 
“Pump that does not allow of being taken off 


. la 
us take the shooting stars, which, meeting the earth 
with a velocity of 10-15 leagues an hour, are raised 
to incandescence. 


into the barrel to fetch or suck the water from 
the well. It often happens that a sink or some. 
hing is fixed against the Pump barrel, and in 
such a position that you cannot get tho screw- 


velocity being anuihilated by the shock, will pro- 

duce 43 million heat-units for each kilogramme of 
the body fallen into the sun. 

is calculation resolves the ‘first of our 

blem, and shows that if the sun has been formed 

y the successive union of matter disseminated in 


i e Space, its formation must have been accompanied 
a pump screw dog-wrench; this 18 nothing with an enormous development of beat and 
more than twopiecesof tin. steel plates A, B, C, D., more superior essence fo", the o light which no combustion would have been able to 
and E, F t, H, F 18. 320, welded on to a flat bar, arthly bodies. The incorruptibility of the P gy pi “therefore scientificall ssible that the 
as shown he fixing of the plates as 8 and of the heavenly bodies was for them sun has been roduced fro y fac : his į 
own, the slots in the heads of the screws can be gma which the g 1 the „ ult of th he R torad 
515 at p ae crew unturned, Of course if the ury. But we know how that the 5 200 is 1 of it All tor te tg th 7 
blates, F, G, are at an angle of Say 223°, and 5 : FA 5 univ a ust have been thus f 
the plate, D B, at an angle of 45°, or at right A lecture delivered dont the Association Scientifique 0 erso, : mu: 5 A t: =) 
angles, it will be Phun that a screw may be ter nes D taller Seeber 0! The Institute, Trans- ia oe ees th 
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stitution, its surface has cooled down much more | points. 


rapidly, but the interior is still incandescent, and 
gives rise to volcanic phenomena. 

The second question which we ask ourselves, is 
how the sun’s radiation remuins so constant’ He 
cools down, he spends at every moment a pro- 
digious quantity of heat, vet his radiation is always 
the same, though this lasts for thousands of years. 

It is evident that this radiation cannot proceed 
only from the sun's surface, for each square metre 
losing 16.800 heat-units per second, we must 
multiply this by 85, 00, in order to have the daily 
loss of heat; this number by 365 will give the 
annual loss, and to have the deperdition of heat 
aince historical times, we must multiply by some 
thousands. This quautity of heat is so great that no 
natural force could have stored it in any layer of 
moderate thickness. The suu's whole mass must, 
therefore, have participuted in this loss of heat. 
The sun’s mass is so considerable that each 
kilogramme of it need only have lost two heat units 
per annum in order to keep up this radiation. We 

uve seen above that each kilogramme of matter 
falling upon the sun had produced 43 million heat 
units; we must reduce this to 32 millions if we 
consider that the sun has been formed gradually by 
the continual adjunction of distant matter. II. 
therefore, the whole of the sun’s mass is forced to 
coutribute to the superticial radiation, our sun could 
have heated and illuminated the earth as it now does 
for 16 million years. 

This is evidently a step in the solution of the 
problem; the whole mass of the sun must contribute 
to the radiation, or it would be incrusted long ago, 
Just as the lava which flows from a volcano, aud 
upon which one can walk a few days after its 
ejection, although it still remains incandescent for 
many years. 

How is it that the whole solar mass can thus 
communicate its heat to the surface, and by what 
mechanism does this enormous current of heat come 
to the surface in the necessary quantity’ That is 
the mystery of the sun's physical and mechanical 
constitution, and we can only attain it by facts. 

The sun appears to us as a round disc, 32 minutes 
in angular diameter. His dazzling surface observed 
with an ordinary telescope, and with the necessury 
precautions so as not to be blinded, is of a uniform 
snow-white. With a more powerful instrument 
this snow is resolved into a multitude of flukes of 
incandescent metter, of small rounded clouds, 
bathed in a less brilliant fluid. This is called the 
photosphere. 

Outside the Sun, or rather over this photosphere, 
is a layer of a transparent rose- coloured gas, 

which is only visible during the total eclipses of the 
sun, or by means of the spectroscope. It consists 
of nearly pure hydrogen, and has a thickness of 
nearly 1, 800 leagues. This is called the chromo- 
sphere. Above it isa vacuum nearly as complete 
as the n vacuum. The spectroscope, 
however, still reveals traces of hydrogen, aud 
another e light gas of unknown nature. 

It is evident that the cloudy flakes of the photo- 
shere constitute the principal organ of the solar 
radiation, and you already notice the contrast 
between thie dazzling layer of clouds and the 
envelope of hydrogen which is nearly invisible, 
although it is also incandescent. 

Outside the chromosphere are seen jets of hydro- 
gen, which form the rose-coloured prominences of 
which we shull speak later on. 

All these details, though very interesting, would 
not lead us to much if the sun did not very often 
present us other phenomena of a more mechanical 
character—i.¢., the solar spots. They are holes in 
the photosphere. A spot begins by a little point, 
which gets gradually bigger and bigger. They are 
at first circular. At first sight we notice a black 
nucleus surrounded by a penumbra much less 
luminous than the rest of the sun’s surface. This 
penumbra is evidently made up of the same clouds 
as the N but they are elongated, drawn 
out radially. In the middle of the black nucleus 
a still darker round hole has been discovered by an 
eminent English observer, Mr. Dawes. These 
spots last a certain time, 10, 15, 20 days, sometimes 
whole months ; but, in time, they undergo singular 
transformations. When they have attained a 
certuin size they can no longer subsist, as a whole, 
and break up into smaller spots similar to their 
parent, The simplest case, in which a spot breaks 
up in two, takes place thus: the spot is first 
elongated, then a sort of narrow luminous bridge 
springs across the dark nucleus. This bridge 
widens avd gets more brilliant, and at the same 
dime the two fragments of the nucleus recede from 
each other and become round. A regular penumbra 
soon forms round each, and two complete and in- 
dependent spots are formed. 

The study of these spots has shown that the sun 
has a slow movement of rotation about an axis, 
which astronomers have carefully determined. The 
sun turns about his axis from right to left as seen 
trom above his north pole, in about 25 days. 

More powerful telescopes show that the sun’s 
surface is full of small holes called pores. These 
pores are in themselves small spots, for the sun- 
spots always begin by one of these small black 
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A spot is an eularged pore, aud very often 
a spot ends in a pore. 

As to the prominences. they appear in the regions 
of the pores or spots. They are not seen over the 
black uucleus, but all around and the chromosphere 
seems slightly depressed over the nucleus of a large 
spot. 

We have seen that the clouds of the photosphere 
were the principal organs of radiation; they must, 
therefore. be solid or liquid, for gases or vapours, 
as little dense as they are at the sun’s surtace, do 
uot emit much radiation. I have just said that the 
chromosphere is invisible in our most powerful 
telescopes ; that is because it is entirely gaseous. 

A single experiment will show you the difference. 
Here is a flame of hydrogen burning in a current of 
oxygen. Thi: flame is hot enough to melt platiuum, 
yet it is hardly luminous, but if we throw into it 
powdered magnesia or lime it becomes luminous by 
the incaudescence of these particles whigh are not 
volatilised at that temperature. A piece of chalk 
placed in the dart of this thine becomes white hot, 
and gives the Drummond light. 

As to the fluid in which the clouds of the photo- 
sphere flout, it is more luminous than the pure 
hydrogen of the chromosphere, because it is made 
up of all sorts of vapours, each of which emits 
particular rays. It contains, besides, uncom- 
bined hydrogen and oxygen, vapours of all the 
chemical elements of the sun. 

These clouds float in this fluid just as the imper- 
ceptible crystals of ice of our cirrhi. On account 
of the enormity of the radiation, this solar dust 
must soon cool down; but as soon as these particles 
are formed, they fall down towards the deeper 
layers of the sun in the form of an unceasing rain. 
These intensely hot clouds must, therefore, be con- 
tinually formed by the ascension of gases aud 
vapours from the interior. 

ut in order that the cold due to this radiation 
may not remain confined to the surface, which 
would soon lead to its extinction, and that the 
whole mass feel the effect of this cooling, this rain 
of comparatively cool solid mutter must penetrate 
into the depths of the sun and there again 
heated, vaporised, and decomposed, determining 
thus a new ascent of vapours to go to form the 
photosphere. Therefore (1) the whole mass of the 
sun must be gaseous; (2) the temperature of the 
inside must be much higher than that of the sur- 
face ; (3) by some means or other, the ascending 
vapours must be suddenly condensed into dazzling 
clouds by the low temperature of the photosphere. 
With these conditions, the whole muss of the sun 
will contribute to its radiation, and if the pheno- 
mena which bring about the condensation in the 
photosphere are well-detined chemical actions, the 
productions of these clouds will always take place 
in the same circumstances, and give rise to a con- 
stant radiation. 

Let us see if things can take place thus. We do 
not exactly kuow what is the temperature of the 
photosphere; but it is evidently higher than any 
we are here acquainted with, for iron, magnesium, 
&c., are constantly in vapour there. Now, the 
temperature of the inside must be much more ele- 
vated, probably sume-millions of degrees. At these 
exceasively high temperatures, chemical affinity 
disappears; compound bodies are resolved into 
their elements, these elements mix up without com- 
bining with each other, notwithstanding their 
affinity. But if this mixture of uncombined ele- 
ments is transported into a colder region, the 
combination will then take place with a great evo- 
lution of heat. Let us, for instance, imagine that 
the ascending currents are formed of a mixture 
of oxygen with vapours of magnesium, silicum, or 
calcium. On reaching the photosphere where the 
sun touches the limits of cold space, this mixture 
will instantly produce a cloud of magnesia, silica, 
or lime, in a state of incandescent dust. This mag- 
nesia, or lime, soon cooling down, will fall on ac- 
count of its density into the depths of the sun, 
until it meets with a sufficiently hot layer of the 
sun to decompose it again into its elements. The 
gases and vapours thus formed, at the expense of 
the internal heat, will determine a fresh ascent of 
matter, aud this unceasing cycle of phenomena will 
affurd heat to the photosphere at the expense of 
the heat of the whole solar mas3. The radiation 
of the photosphere will remain constaut, because 
ut the surface of the sun, under a constant pressure, 
the elements will always combine at the same tem- 
perature, and evolve the same quantity of heat. 
This radiation could only vary if the ascending and 
descending currents were retarded by the increas- 
ing deusity of the sun, due to the contraction which 
results from its cooling. This contruction is in 
itself a source of heat, which, in part, compensates 
the loss of heat due to radiation, and will cou- 
tribute to it until the increasing density impedes the 
currents of which we have sp- ken. 

It is easy to calculate th; t. at the rate, 18.500 
heat-units per square metre and per second, cach 
kilogramme of the sun need only lose two units per 
annum, a very feeble fraction of the original heat. 

Is this the truth, or is it merely the play of our 
imagination? Facts will give us an auswer. If 
there are such ascending and descending currents in 


the sun, they must diminish the velocity of the 
sun's surface, for the materials which rise to its 
surface bring a less linear velocity. They must, on 
the contrary, accelerate the interior rotation, be- 
cause the descending materials bring into the 
depths of the sun a greater linear velocity. We 
must, therefore, study the sun’s rotation. 

We effectively tind that the sun does not rotate 
as a solid body; but each zone has its particular 
velocity, which decreases according to a pertectly 
mathematical law from the equatur to each pole. 
k have deduced the formula: w= Suz" — 186“ sin.’ A, 

rom seven years of Carrington's observations. 
w is the diurnal angular velocity of a point of the 
sun having A for solar latitude). At the sun’s 
equator the rotation is 25 days, at 45 solar latitude 
it is 27 days, and at the poles 31 days. 

Now, this law is such as would result from as- 
cending curreuts coming, not from a spherical 
interior layer, but from a flattened one. This 
flattening of the solar nucleus would result from 
its more rapid rotation. Facts and theory quite 
agree with each other here. Let us now see if 
they still agree when we come to consider the other 
solar pheuomena—spots, pores, faculæ, and pro- 


minences. l 
(To be continued.) 


THE HEDGEHOG.* 


* hedgehog, I see, has brought a complete 
| coating of leaves out with him impaled upon 
his spines, as usually happens at his first awakening. 
He rollshimself up into a ball in his nest during the 
hibernating season, and when he comesout again he 
often unconsciously brings the paporiug of his walls 
with him, fixed upon his body. The spines them- 
selves are curious things, but they are very apt to 
recur among defenceless animals much exposed to 
carnivorous enemies all the world over. The por- 
cupine, for example, who is in no way connected 
with the hedgehogs by blood, but is a pure rodent, 
like the rabbits and guinea-pigs, has separately 
acquired just the same sort of prickly defensive 
armour as a protection against his many foes; 
while in Australia that strange example of arrested 
development, the echidna, half reptile and half 
mammal, an own cousin to the well-known ‘‘ beast 
with a bill.“ has assumed an exactly similar cout of 
bristling mail. Indved, the colonists, who are never 
very particular about small points of nomenclature, 
call the echidna a hedgehog; aud no wonder, for he 
is so like one externully that only au anatomist 
would ever perceive the immense gulf that separates 
the two animals in the natural scale of relationship. 
The fact is, almost all surviving members of very 
low and early groups are extremely likely to have 
such peculiar spiny or armour-plated bodies, 
because only those which happened to be so pro- 
tected have managed to escape the persistent atten- 
tion of a million generations of vermin-eating 
carnivores. Hence they are apt to be either prickly, 
as in these instances, or else protected by a requ 
covering of bonelike hardness, as in the armadillo, 
the poyou, the pangolin, and the scaly ant-eaters. 
The spines of the hedgehog are in reality very 
hard bristly hairs specially developed for purposes 
of defence. Of course, however, he did not get 
these most effective cheruuxr-de-frise all at a single 
blow. They are the result of long and constant 
modification in a long line of ancestors, and not a 
few intermediate forms are still in existence to show 
us, either directly or by analogy, the fashion in 
which the defensive prickles were originally evolved. 
As usual, the simplest and earliest types are left 
surviving in remote and out-of-the-way places, 
where the pressure of competition is not so strong 
as in the great open continents. For exumple, there 
is a very rudimentary hedgehog still prowling about 
in Sumatra, where it was discovered by that inde- 
fatigable naturalist, Sir Stamford fies, and 
known locally as the bulau, a strange creature 
which is half a shrew mouse, or, to speak more 
correctly, preserves for us still the midway stage, 
when some primitive shrew-mouse ancestor had just 
begun tentatively to assume the first hedgehog 
characteristics. It has a shrew-like body, with the 
long tail and pointed snout of those pretty little 
animals; but at the same time its teeth ore more 
like those of the hedgehog, and its back is covered 
by afew stout bristly hairs scattered among the 
softer fur, thus giving us the first indication of 
a tendency towards the production of spines. 
animal cannot roll itself up into a ball like the true 
hedgehog. Then, again, in Madagascar, another 
out-of-the-way island, remote from the main stream 
of animal development, we get another somewhat 
similar creature, the tanrec, which, though placed 
in another family by strict naturalists, has its body 
more hedgehog- like, and covered with a mixture of 
hairs, bristles, and true spines. But there is a 
second Madagascar animal, often confounded with 
this one, which still more closely approaches the 
real hedgehogs, not only in the greater spininess 
of its body, but also in the power it possesses of 


* By Grant ALLEN, in the County Gentleman, 
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incipally that these accidents 
gen burns much faster than 


SCIENTIFIC NEWs. 


— e 
9. T= elements and ephemeris of comet a, 1883, 
published in Dun Echt Circular 73, were 


O 
„1896640 Berlin mean time; x — Q 110° 51 42“, 
Jet | Q 278° 7 15:6”; 78 5° 19:2; log. 9. 9°880722. 
The ephemeris ig for Berlin midnight. 


/ One precaution, too seldom taken, is absolute] oo 8 N. Dec. 

essential. The oxygen bag should be marked with April 6 3 58 47 18 30° 
, | an immense O and the hydrogen bag with an 8 4 6 10 17 35 
equally large “H.” Another :—If y 10 4 18 10 16 448 

I i 12 4 19 49 15 54˙8 
An ephemeris computed by Dr. Hepperger, of 
Vienna, agrees almost exact] » 88 it gives for 
April 6, R.A. 3h. 58m. 468., N. Dee. 18° 29-6’ for 

idnight. 


earthworms, snails, frogs, mice, birds’ eggs 
even leverets. On t e other hand, nothin 


The oxygen must be passed through a washing- 
bottle before going into the bag, and the water 
soda i 


An enormous spot is at the time of wniti 
visible on the face of the sun. According to a 


ve e 
generally believed throughout the whole world to | co tain ice, oxygen, being cooled, may 
i comam ue more watery vapour ae it win aoa 
without epositing it inside the » where, of ph h f 66 milli 

: ic, | Photosphere occupies a space of over ons 
OF tke Otte 5 in y destroy the fabric. of square miles. The penumbra covers the 


À p ) 
stupendous space of 484,137,100 square miles. 


earthworm, however, ought certainly to engage the 
immediate attention of a earnest anti- vivisec- 
7 


Astronomical Society's fourth meeting this session 
Contains a papor on Temporary Stars, by Mr. 
J. E. Gore. 

A posthumous honour of some importance has 
been awarded to the late Prof. H. J. S. Smith. 


ly of fresh food, and are seized them- 


point on which the expensive 
lanterns of the biunial and 1 ne types are un- 


t the di s may coincide on the screen, all three „and as Prof. Smith had solved the 
phen A Prater instead of Which the con- problen sixteen years ago, and published resulte, 
i but without demonstration „in the Proceadings of 
the Royal Society in 1868, he sent in a ex- 
lanation which has gained him the prize. Prof. 
Smith won the Steiner prize of the Berlin 


the same process da capo at a fresh burrow. In 
fact, the hedgehog has very little, if any, fellow- 
feeling for the unfortunate earth-worms, If re- 
monstrated with upon the subject, he would pro- 
bably reply that they were Only. vermin: yet he 
himself generally gets Off sCot>free by rolling 
i f up into a Lally bal, aud only the gipsies 
ry} 8 , to 5 2 better of him, by 
casing him nea ly ona or moist Clay, and 
j 2 ent so that the skin 
ea he is cooked, and the 
E mass, leaving the 
epines and fur completely imbedded in the baked 


Clay. 


advan of g able to use one separately for | h 
other Warpe, A for instance, as enlarging. 


— 
SCIENTIFIC SOCIETIES, 


LIVERPOOL Ex GINEERING 
SOCIETY. 


Mr. J. A. Westwood Oliver has in the press a 
little work on Sunspottery ; or, What do we 
Owe to the Sun?” one section of which will 
deal with the question of State Endowment. 


At the last meeting of the Royal Microscopical 
Society, Mr. T. Powell, jun., of the firm of 


; . : Messrs. Powell and nd, exhibited a Ur 
LANTERNS AND SLIDES. Te aah meeting homogeneous-immersion objective on a new 
(Continued from p. öl.) ormula, by which the t aperture on record 


E have next to oe the light which it is Lo 
er 


e 
oxyhydrogen 
several forms. he most convenient and most 

i h 


benzole and ether have also been employed, but are gradients ; Mog E, kn 


not yet widely known or used. * ie : 
ving exceptionally heavy gradients or a ve 
to be hauled’. cription. 


Construction, and it was felt to bea serious draw- 
an operator have not intelligence enough to 


of each, with their principal dimensions. He by the fracture o the frontal disc under very slight 
i i i ure. The new formula, however, does Dot 
ive the use of front lenses greater than 


separate bags) Perfectly safe wi th ordinary care if 
once the Principles are understood. 

Let us consider & moment what takes place. 
First, the hydrogen (or ee is turned on and 
li ittle ; for if the full | lias 
current of hydrogen were on there would not be 


is then turned on til] the 


together, slotted, planed over, and entirely | formulæ for objectives of lower apertures, thus 
: 11 T-frames, besides ve d i eater focal distances than have been 
pte eae a 11 mach ap p lied the light in every dire on, t of easy access to the j attained with objectives of like a rtures. 
oxygen cannot q b ck int the 7 8 “motion ; they form at the same time a good | The new is is now in tho bands of the Rer. W. 
without first utting out the light The Spence pla for 55 concluding h paper, Fa E H. Dallinger, F.R.S., who has expressed his high 
would ‘natura ly, without any teachin turn off h . ; appreciation of its excellence. 
oxygen, because he would not care ta ud asto dt All an illustration of what American locomotives have | PP 


At the meeting of the Royal Scottish Society 
of Arts last weok, Prof. J. Blyth read a pa 
such excess as to drive back the ox gen, onl 
hydrogen would be burning at the jet, Aad. there. 
fore, as there would beno light, his attention would 


? 
ther railway run ever made some er- 
be instantly called to it, and no back-pressure would | 229 ° tra; had vanometer called a solenoid galvanometer, 
e place bya n 1 5 ieee aed which he had recontly devised. I consista 


What reall happens is this:—In theatres and 
such places where the | 


Practical working is left to uneducated persons, and | F 


° Extracted from a Paper by Mr. GEORGE Burtu, i 
Britisk Journal of Photography. 9 
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attraction of the solenoid on the core js balanced 
by the extension of a spiral spring; and the cur- 
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rent is deduced from the extension of the spring, 
as measured on a millimètre scale, required to 
raise the core to a certain fixed mark. It was 
mentioned that, by means of a shunt arrange- 
ment, currents from about a tenth of an ampere 
to 90 or 100 ampères could be measured by this 
instrument. After stating his method of gradu- 
ating the solenoid galvanometer, Prof. Blyth 
next explained a form of electrolytic current- 
meter, which he had recently invented in con- 
nection with Mr. D. Bruce Peebles. In this 
instrument, the mixed gases produced by the 
electrolysis of watcr were made to pass through 
the drum of an ordinary gas-mcter, whose revo- 
lutions indicated the number of cubic centi- 
métres produced. From this the total quantity 
of electricity passing through the circuit was 
deduced. ile explaining this meter, Prof. 
Blyth exhibited a handy and compact form of 
weight voltameter constructed by Mr. Laurence 
Ledingham, one of his laboratory students. He 
bad found this instrument very useful for gradu- 
ating the above-mentioned instruments. A 
new form of voltameter was also described, de- 
pending essentially on the same principle as the 
galvanometer. 


M. Trouvé is stated to have considerably im - 
proved the bichromate battery in the matter of 
permanency, by supersaturating the liquid. He 
takes 150 grammes of bichromute of potash 
powder to a litre of water, and after shaking, 
adds, drop by drop, 450 grammes of sulphuric 
acid. The liquid warms and the salt dissolves, 
while no crystals are formed on cooling, nor are 
chrome alum crystals deposited in the cell. The 
elements are arranged with two carbons to each 
zinc, the latter being so placed that it can be 
withdrawn from the solution. With twelve 
elements and the solution above described, it is 
stated that ten incandescent lamps can be kept 
at work for five hours, each lamp going ten 
candles. There is thus 100 candle-power for 
five hours, which should be sufficient to satisfy 
many who have recently sent queries to us on 
the subject. The E M F of the cell is stated to 
be 2 volts with fresh solution ; and if any of our 
readers try the solution we shall be Sad of a 
note as to the results. 


In a paper recently read by Prof. Frankland 
before the Physical Socicty, the author stated 
that each increase of 005 in the specific gravity 
of the dilute acid in the storage cell with which 
he had experimented, meant a storage of available 
energy equal to twenty ampéres of current for 
one hour. The accumulators have now been on 
sale for three months, and we ought by this time 
to hear something of the results obtained with 
them in practical working. What is wanted is 
information as to the avcrage life of an accumu- 
lator; what is the actual cost per electric horse- 
pove and what is the expense incurred in 

eeping one in an efficient condition? 


A paper was read recently at Barrow-in- 
Furness, by Mr. McWhirter, in which the author 
stated that he saw no difficulty in obtaining 
50,000 horse-power from the tidal rise and flow 
in the Walney Channel. 


The court of the Grocers’ Company has 
obtained the services of four Fellowsof the Royal 
Society to act as a committee of advice in 
selecting the candidates for their Sanitary 
Science Scholarships. The four gentlemen are, 
John Simon, John Tyndall, Dr. John Burdon 
Sanderson, and Dr. George Buchanan. The 
public will have every confidence in them. 


The New York Legislature is taking measures 
to preserve the falls of Niagara from the opcra- 
tions of the builder and the speculator. 


A simple remedy for chilblains is, according to 
an American authority, a solution of permanga- 
nate of potash—thirty grains to the ounce of 
water. The solution has long been used with 
good results in the case of ulcers and intractable 
sores. 


A ship canal is proposed to connect the Gulf of 
Mexico with the Atlantic vid the Suwance and 
St. John’s rivers, which, it appears, can be united 
by a “cut” of sixty miles. The estimated cost 
is about £4,000,000; but the dangcrous passage 
between the Bahamas and the south point of 
Florida will be avoided: and as the increase of 
trade with the Mississippi promises to develop 
immensely, the canal will probably not only pay 
a good dividend, but become a work of great 
importance. 


LETTERS TO THE EDITOR. 


— . — 

Ve do not hold ourselves responsible for the opinions of 
our correspondents. The Editor reapectfully requests thatall 
communications should be drawn up as briejly as possible.) 

AA communications should be addressed to the EDITOR of 
1 Naren Mecuanio, 31, Tavistuck-street, Covent-garden, 


All Cheques and Post-office Orders to be made payable to 
J. Passmonz Epwakps. 

In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears. 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a n may 
bave some particular knowledge and experience of the 
nature of such a persun or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences derive their original.“ 
Montaigne s Essays. 

— — 


n CYGNI AND . ANDROMEDZ—VER- 
TICAL THEORY OF THE FORMATION 
OF A SOLAR SYSTEM. 

[21254.]—TnHe following are some observations 


of two stars named in Mr. Gore’s important and 
welcome commuuications :— 


General Staxdard.—a Persei = 2˙1. 


1882. 
n Cygns. Feb 2 tius 4:0 
„ . 42 
Apr 42 
„ 4'2 
Sept dIo sersa 4°3 

1882. 
t dndroinede. Sept. 8 ....... . 46 
Oct.. 4°6 
Nov: 0 oasen 4'8 


I bave read with some surprise the paper of Mr. 
Philip Braham, F.C.S., in last week’s number, 
and would make some remarks thereanent. First. 
Experiment 4 is not new; I have met with it often. 
Second. Whence is the drawing of the Ring Nebula 
in Lyra derived? It is neither that of Sir J. 
Herschel nor that of Lord Rosse, and it ignores 
the detail detected by the latter. Third. ence 
is the figure of the ‘‘ Trifid Nebula ” taken? It is 
utterly unlike the nebula described in Mr. G. F. 
Chambers“ Astronomy under that name. Also, 
what bearing has this nebula on the question, 
seeing that its spectrum is non- us? Fourth. 
The drawing of tbe Dumb bell nebula, which 
is given, is not Lord Rosse's latest, but is that 
made with the three-foot reflector. Fifth. What is 
the authority for the sweeping assertion Nebulez 
give a bright-line gaseous spectrum, with a faint 
continuous one’? Some parts of the nebula in 
Orion, when photographed, have shown such a 

ctrum. What other uebula has done the same ? 

ixth. What is the centrifugal power”? Seventh. 
By whom is Uranus nowadays called Herschel,“ 
and whence does Mr. Braham get his information 
that Neptune has many satellites’? Eighth. 
Does Mr. Braham suppose the primal condition of 
the universe to be that of a number of aggrega- 
tions of meteorites and masses of glowing gas all 
sepurate and all in motion’ In other words, does 
he suppose meteorites to be coeval with the original 
creation of the nebulte, out of which the systems 
are to be formed? Ninth. What is the source of 
the curious representation of ki I 5'5? Tenth. 
The representation of the t Nebula in Canes 
Venatici is that given by Sir John Herschel. It 
is curious to give as the illustration of the com- 
mencement of an orderly system, a drawi 
which further observation has set aside, an 
which has now only an historical interest. M 51 
is, emphatically, the most wonderful of all the 
“spiral ” nebule. Also, it, too, gives a spectrum 
which is non-gaseous. 

S. Maitland Baird Gemmill. 
Glasgow. 


SOLID EYEPIECE — DOUBLE J. 
PROCYON, &c. 


[21255.]—REFERENCE has been made several 
times in the E. M.“ to Steinheil’s solid eyepieces. 
I have recently obtained a lin., and my experience 
with it may be of use to others. When it arrived 
I immediately found a careless workman had been 
intrusted with cementing it together, for I could 
not see through it. On examining under the micro- 
scope I found cach of the cemented surfaces had 
patches of black opaque matter, obscuring, in the 
one case, half the opening, and in combination 
rendering vision impossible. I wrote Messrs. 
Steinheil, informing them that I must return 
it, but they did not notice my complaint. 
I determined before returning it to to 
clean and re-cement myself, and in this I 
have been tolerably successful. I presume that 
this is an unusual occurrence, but it ought to be an 
impossible one for avy eyepiece to be sent out in 


such a state. I find the field of view miserabiy 
small: I make it apparently 20° only, while u 
Huyghenian of same power has quite three times 
that. This is a serious drawback, since a star 
traverses the tield before the smallest vibration can 
subside. In my opinion this renders it unsuitable, 
excepting for 0 duiven equatoreals. It is de- 
scribed in catalogue as achromatic, which the one 
sent me certainly is not; but, on the other hand, 
the field, what there is of it, is remarkably flat, and 
star discs appear small and neat. I certainly do 
not regard it as any advance on the usual con- 
struction, and find very little difference betwixt its 
peformance and that of a Coddington lens. I, at 
the same time received a jin. eyepiece, made with 
three plano-convex lenses. This, giving a power 
of 100 on 75in. focus, is a very nice eyepiece: but 
is more troubled with ghosts than any e.p. I have 
had any experience with. For some inexplicable 
reason these two eyepieces differ greatly in size, 
and have each to have an adapter to enable one to 
use them with an English instrument. The solid 
one has a very fine thread on it, and is just a 
little smaller than the R.A.S. size. The fin. is 
rather under lin. in diameter. I like this one in 
spite of the ghosts; but certainly should not recom- 
mend any amateur to buy solid epee and I think 
unless one is guaranteed against the risk of having 
them sent with dirt on the cemented surfaces, it 
would be wise to have it delivered before paying 
for it. 

I think Mr. Beaven, letter 21233, must be right 
as to distance of 170 P VII, Canis Minor being 
more than 0°87. I have no difficulty in obtain- 
ing a clear division as wide as the disc of either 
star with 9in. mirror by Cooper; but my Webb 
gives distance 1'4, which I think too little. The 
comes to Aldebaran must be brighter than former k 
as it appears to me fully as bright as comes 
Polaris aud 170 P VII; both components appear 
brighter than either. Is not Mr. Beaven mistaken 
as to Encke's division in Saturn's ring with bin.? 
I can see crape ring with 61 in. easily enough, but 
never a trace of Encke’s division. & Uree Majors 
a to me closer than the one s. f. Procyon. 

do not doubt that Mr. Newbery, letter 21236, 
is satisfied he saw much more with 23 in. clear than 
Mr. Brashear did with öin. : but the expressions he 
uses imply that Mr. Brashear’s sketches aud state- 
ments are not justified by what Mr. Brashear saw, 
and amount to a sxygestio falsi, which is rather 
insulting, considering Mr. Brashear’s eminence, 
and the instrumental equipment of his critic. 

Edwin Holmes. 


TELESCOPE MATTERS. 


(21256.]—I notice the writer of letter 21211 
appears to have tried the hole in the polisher with- 
out finding 5 benefit. Perhaps the fault may be 
accounted for by the speculum not being cast the 
proper thickness, and not being able to stand the 
operonon of grinding and polishing. A metal being 
44in. diameter, lSin. focus, should be of an inch 
at the edge, using an elliptical tool, wbich 
is necessary to complete the figure of a specula to a 
parabola, the shortest diameter being accurately 
the same as the diameter of the metal, and the 
longest diameter as 10 to 9. Or, the less putty 
used the slower the work; but if too much is used 
it will spoil a little of the figure round the es 


[21257.]— “ PrismaTiquE”’ must allow me to 
dispute his statement that if the very best mur- 
rors were luvhcd through, they would not be ‘ quarter 
up’ for smooth or polish, but be found terribly grey 
and coarse. There is nothing to prevent the polis 
from being carried to perfection, and my own prac- 
tice is to do so before figuring is attempted. I also 
differ with him about secing the imperfect polish 
best by locking s it instead of ai the surface. 
It is strange we should differ in this, but all the 
workmen with whom I am acquainted see the grain 
far best by holding the surface at a certain angle to 
the sun or gas-light. I can tell *f Prismatique”’ 
the best possible telltale. If there is the loast possi- 
ble grain in a polish, nothing shows it so well as to 
silver the surface: this is why I insist on a finished 

lish before going to figuring. I can speak, tow, 

or the perfect polish on Mr. With’s work: it would 
interest Prismatique to try this silvering. I 
note his reason why he prefers the refractor. Is it 
not because they are mounted gold chronometer 
colour’ Well, at any rate, the lever watch (which 
he compares to the reflector) is certainly, for general 
use, the best and most useful and correct time- 
keeper '—the least trouble and expense; as to the 
colour of the mounting of the watches, I some- 
times mount my reflectors gold chronometer’? 
colour. 

Mr. Wassell could hardly expect of mea table of 
accounts of how often such aud such apertures can 
be used to advantage: from we it might look too 
much of the shop.” But the reply I should make 
would be exactly that which F. R. A. S.“ bas so 
often given When his ciinion has been asked as to 
the choice of a telescope: he has always said that 
when the object is not to follow solely double-star 
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work, but 


got the largest silver on 
afforded ” ; and I would 


planetary and general“ star-gazing, “ 
glass reflector that can be 
say, No matter whether it 


is reflector or refractor, Set the largest you can. 
r 


larger aperture can 


on a choice night do 
that they wish they 


from lurger to larg 


alcay» been 80, nud alwa 


SPHERICAL 


were larg 


er, and still desire larger. It 
ys will. 


TESTS FOR OBJECT- 
GLASSES. 

[21258.]—In answer to „ Onierie Vital“ (letter 
21204), I may say that I worked my convex sur- 


faces according to directions 


for making lenses, 


“who said it Was trul 


thsoluie spherictty—T oy] Y Wish I had. The readers 
af the E. M.” would soon huve the information. 
A. 


ORNAMENTAL 


(21259.]—As8 I gee 
gyrations of our fri 
collate his dicta for t 


April 7, 1882 age 


7 
I should never eam of p 


aud grammes, an litres, 
were near being obliged to choke withal; but that 
if you turn it into & vulgar fraction, it ig merely 


deride,” how easily 


as carefully as I could. 1 
bought some plain o.g. 's that are advertised for 
making Galilean telescopes; likewise had one 

worked on purpose by one of our leading opticians, 


spherical 


no T 
end “d. 


le benefit o 


eueration of confiding clients 


t » 18 useless for thut | to 
Purpose, and should have b 


of cutting the 9°45 


teeth, which, besides at on 

ead accurately, would be 
purposes! As Mr. Holtzapfiel has not ventured 
to contest this statement, i 


aud we cau only hope 
lathes with the 9.45 


resont degencrate geometric lathe apparatus, this 
i By E E wodd 


ly 9°45 thread” is 
pitch“ approximately,” 


Suflice. 


Certainly the “approximate 
only the L'%ths of an incl 
aud we are by no means incapable of grappling 
with this pretty fraction, of necessary, But 
is, In what respect is 
approximately better than 
22"'the of an inch exactly ; ie., oue-tenth of an 
uch; 9 Waste what little briing we 


‘ths of an inch 


iuch? Why are wet 


` Amateurs possess by 

2% ths of an inch, when a 
i Sides many more, and 

iy away our time? 

hich the amateurs 
““whose efforts . K ; 

deride,” and who have not “among them u man 


know is, 


with w 
7 


* 
. 


who can fit a chuck to a lathe ” 


945 thread of their 


mandrel-noses, “J. K. P.” 


gives six settings (page 499). 


Who revels in the permutations Which he can work 


amateurs the matter is different. They have 
neither the time nor the brains to Worry out useless 
conundrums, aud some of them ure not able to 


paratively useless to 


Is, Whose 


LATHE-SCREWs. 


We must take it as true; 
that future clients who bu 


there ure enough objects to 
turn to—planets, moon, sun, e 


Pee A 
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ment and relaxation, 
ception and develop 


lusters, Xc., ke. The h 
be reduced to suit for starg 
when the air is not suitable 
however we may wish it, whe 
night, we cannot increase it. It is because observers 
Wonders with their small ones 


for the whole; but, 
u we get a charming 


eri and thus they go 


D 


G. Calver. 


iven in these puges 


. Thave no test for 


N. H. 


J wish to know in 
noon venient? Cer- 


useful for other 


does not wish to 


may originate the 


But to ordinary 


in return tor com- 
comp.icati ns soon 


I reproduced 


afford to do. 


He adds, “I never use H. and Co. 's threads my- 
self, although I have about 100 Sets of gc 4 


obvious that I did not 


tire them out, and which, when done with, are 
comparatively unsalea ble. Such amateurs make 
of the lathe 4 Scientific and artistic tool for amuse- 


ust as well. T t comments which 


when to deliver up his sword. This he can well 


“J . K. P. had written this letter without ha vi 


one of their tools, with the single exception of an 
adapter - chuek for taking an oval-chuck that I now 
and then borrow from a friend.” 


diates either using or attempting to defend any one 


the inch —a piece of verbal criticism which does 


Pletely as in his other verbul eriticisms. It is 


brains, and as men whose criteria of their value 
are simply the prices which they pay for them, - 
“J. K. b7, indeed, assures us that the 38-toothed 
Wheel which he has been obliged to introduce for 
one of the H. and Co. itches ** would cost about 


Sixpence,” a statement that will be very interesting 


March 30th, 1883. Having so formally repu- 
diated using or detending the Holtzapflel berews, 
“J. K. P., 5 under the pressure of having to get his 
men into proper form for the late campaign, again 


r than one of 10; of approximately 36:10 better 
than of 36; of el ie 28°58 better than of 
30 of approximately 19-89 etter than of 20; of 
approximately 13-09 better than 13; of approxi- 
mately 9-45 better than one of 9 or 10. There i 
therefore, no need for this appeal ad m ier icordian, 


I having suggested that f 
i J. K. P. s“ idea that I have unfairly mized up 
his tables is a pure mistake. He never sent me the 
table which he now publishes, and whieh has been 
worked out since. Ho has favoured me with 
five foolscap pages of tabular matter and 
large quantities of Commentary, one letter 
ending with the remark, I make you a 
Present of the above information, Which you caa 
work in somehow, perhaps.” Being reluctant to 


before me—under date Feb. 28, makes 2 one 
reservation as involviug a third name. 

Feb. 24, .J. K. P. writes me a letter beginning, 
Remember, I only plead for retention of 9˙45. 
Noue of the others is fit to live.” The very last 
table carefully written Out upon a large card has 
the mandrel- wheels as follows: —100 40, 50, 50, 100 


anywhere a screw cut with 


— 


’ * 
. . 40, 100, 50, 25, 40, 25, 25, 25 25, 20, there being dupli- ; 
J. icomnrenerception to cate settings of No. 3. No. „and No. 12. No. 3 


in which he fails as com- 


surable ” in its transcendental or “J. K. P? For this also I substituted another of 


, inasmuch ag all the threads ate 
commensurable, and were they expressible only in 
a string of 20 decimal figures, they would all, 
mathematically, still be commensurable. yain, 
“J. K. P.” overlooks the fact that the H. and Co. 


í and Co. 165 tool measures 16:25; 
mately ’’ covers a multitude of sing in the H. anq | H 


angle which `H. and Co. describe as “ about 507,” 


is, in his own tools, 45° 


had kindly written to me, Shall I write out 


the settings of the 
threads for you’’? 


settings is uot a mere matter of work; 
fractions, but also of selecting such Wheels ag 
are most generally useful in Workshop practice: aud 


I gladly accepted “J, 
deavour also to enlist 


anyone else, could prey 


have received upon the 


“J. K. P.“ that 1 am not engaged in a single- 
handed crusade; and I need not say that scientific 
mechanicians scoft at these threads, aud regard the 


Were I at liberty to refer to private letters which I 


. In fact, 

I cut out redundant settings and ublished the table 
of those which gave the Holtzapffel threads the most 

8 nearly. Otherwise I cannot imagine how any 
ground can be taken for retaining these threads at 
all. If there be no virtue in the decimal fractions: 


aliquot threads pure and simple. J. K P.'s“ 
last table has nine settings, which are mere approxi- 
mations, whereas the tabi 


that that term « approxi- 


has already told us that the | Screws muy continue to be sold, but they can never 


be defauded in the ENGLISH M ECHANIO, 


» aud in one very much less. 


124260.]—I rrp it is necessary to elear a: 
little misapprehension, or to prevent any possible 
misapprehension, as to what my meaning was in 
my letter on p. 84, in the centre N tour lines 
up-, to all appearance lutentionally 80 mixed 
up,” &c., which Dr. Edmunds, on firs 
too 


ras “J. K. P.“ 


Wheels for the other 
The Arrangement of these 


80 read, I beg to say that Dr. Edmunds had my 
most full permission’ to use any and all of mx 
letters and tables in any way that seemed : 

im; and if he did turn one of my tables against 
me, I had given him the weapon, und told him to 
use it. 

If Dr. Edmunds had let me know be forehand 
that he meant to make one table out of my two, I 
Bhould have said, Don't do that: they ars not of 
the same species, and we shall have a mongrel as 
the result.“ 

Dr. Edmunds admits the „ intentionally,” 


K. P.'s offer. My en- 


as having more money than 


- APRIL 6, 1883. 
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as I fancied, in order to intensify the contrast 
between my complex and his simple table, but 
because the complex trains naturally come out 
nearer to the measured pitches of the threads 
than do my alternative ones that are marked bis in 
the table on p. 84, and to which he won’t have any- 
thing to say at all. I fail to see, however, that he 
geta any practical result beyond the demonstration 
of the fact that plain trains take the fowest wheels. 

Taking thread No. 8 and 8 bis as probably the 
one most used, I would point out what would not 
strike most people at first sight. Aud that is this. 
Anybody looking at the numbers 25°71 and 
25°74 would most likely say. What a dif- 
ference ! The train is 3 per cent. wrong.“ 
Or if told that this is not the case, might 
say 3 per cent. of an inch in a length 
of an inch,“ and that is wrong again. The 
error is merely 03, or «A; of one single thread of the 
said screw in a total length of lin.; which is 03 
or h of 1/2571 or one eight hundred and forty- 
eighth part of an inch ina screw lin. long. Now 
the thickness of the paper on which the Txoria 
MECHANIC is printed is about double of that, 
and as the screws made with that threud would, 
probably, seldom or never exceed }in. long, we 
may say that the error introduced by the use of my 
train, or the neglect of the 3 in the second place 
of decimals, amounts to 3 of the thickness of a 
leaf of the EnauisH MEcuHantc, even if that error 
were not entirely obliterated in chnsing up the 
screw with a hand-tool after the thread had been 
marked out with a single-pointed tool in the usual 
manner. 

Similarly, in marking out the nose of a mandrel 
of the usual length, with my train marked 3 hes 
the error would be one of one four hundred au 
twenty-fourth of an inch, which is just double of 
the oue given above, or half a paper thickness. 
Such an error as that is hardly appreciable until 

ou get to screws over an inch long, as, ¢.7., I have 

o or three pairs of taps that were cut ten to an 
inch, but which, in hardening, shrank in length to 
about 10:03 or 10°04, and the error showed itself 
when I tapped a hole nearly 3in. long through a 
lathe-staudard, to take the centre screw for the 
crank, and tried to introduce the screw itself, which 
had been cut up true 10 to an inch in a self-acting 
lathe; after I had got it about half-way in, it 
stuck, and would go no further. 

I know Dr. Edmunds means to send in a hot 
one this week, so I just put this in as a buffer to 
take some of the sting off. J. K. P. 


TRAVERSING MANDREL. 


(21261.]—I nore Mr. Evans will reply as re- 
uested. Apparently the idea, given in letter 
21244, is to use a bar of steel without having to 
turn it down to form a shoulder for the pulley to 
abut against: else I do not understand the adjust- 
able boss. I once suggested, for a home-made 
lathe, a bit of drawn-steel tube with collar shrunk 
on, and turned for the front case and shoulder, so 
as to get a hollow mandrel. I do not know, how- 
ever, how nearly true such tube 1s made, nor what 
thickness it is usual to give it. For many p Ses 
such tube would be handy, as e. gr., for the spindle of 
an upright drill. and for bright-shafting, and to 
_ gave boring out solid bars. 

Will some one say if, and where, hollow bars, i. e., 
tubes of good substance, such as # with } hollow, 
leaving it } thick, can be had in steel? Even with 
less substance and larger bore it would serve many 
aa so loug as it is thick enough to take a 

ecent screw, not a mere gas-thread. Perhaps 

Mr. Evaus will further suy at what price a tra- 

versing mandrel, with guides cut upon 05 could be 
e. . J. L. 


SOREW-CHASING. 


{21262.J—“ J. A. C. 's design (letter 21243) 
would, no doubt, be quite effective, though limited 
in ri Hea A private correspondent also writes 
to tell me of a similar plan used by hunself with 

d effect. 
evices :— 

1. Traverse of mandrel. 

2. Traverse of a nut on a screw cut on the out- 
side of chuck, or upon ferrules slipped on to chuck 
ane giving motion to a bar upon which the chuser 

es. 
- 8. A traversing chuck carrying a false nose or 
. nose for the ordinary chuck. 

e latter has been described and illustrated in a 
previous volume, and is neat and ingenious. The 
traversing mandrel is, I think, beyond question 
best and simplest of all, whether the guide screws 
are cut upon it or independent. The object of 
other devices is to enable some screwing guide 
to be attached to an ordinary lathe, because 80 
comparatively few have the more expensive ones; 
and this very general want all the luthe- 
makers ignore, and so compel amateurs to 
design for themselves. No doubt Mr. Evans 
and others are so well satisfied with the qualities 
of a traversing mandrel, that they are averse even 
to make an attempt to plan a new device, yet I 


The matter resolves itself into three 


fancy it would prove worth their while to do so. I 
am uot aware that the traversing chuck is made 
for sale, but it is simply in effect the traverse of the 
mandrel-nose inste:ul of the entire mandrel. Its 
only drawback is the usual difficulty of making the 
chucks run true on the true-nose and the traversing 
one. Its fittings are almost indenticul with those 
of the traversing mandrel. Now, for 2 moment, 
let us consider the per contra“ no guide at all. 
Only 1 a plumber working at my house 
showed me two brass screws broken in half, and 
was bewailing the fact that he must leave the job 
and go to his shop, five miles off, and see if he 
could file up # pair and cut them with stocks aud 
die. In about a quarter of an hour I had turned 
and chased aud finished a pair of new ones by hand 
alone, with as true a thread as I could desire. The 
chasers were H. and Co. 's pitch. Both threads 
started straight away without any suggestion of 
insobriety. The screws were of brass, cheese- 
headed. Now, I consider this a perfectly easy job, 
as easy as it is to turn the brass to a ceylin- 
drical form, and strongly advise beginners 
to practise on brass rod in preterence to 
wood. Yet still I should often be glad 
of a screw guide, because all screws are not 
so easy to cut as the pair alluded to, and Iam not 
alone in my view of the desirability of such a guide. 
J have sent up a paper about a suggested alteration 
in hand chasers. For some reason, it has not yet 
appeared; hut I hope it may lead to some experi- 
ments in this direction also. O. J. L. 


TRICYCLES. 


(21263.J—Ir N.“ (21238) had quoted my worde 
ax exactly as he has understood my opinion that 
‘‘a free pedal-crank is indispensable ” to the best 
roadster, his query would not indict me with such 
flagrant contradiction of myself. If my querist 
will look at my. words again, he will sce that I spoke 
of „the permanent inability to run backwards ' as 
a fatal objection.’? I did not use the term back- 
pedal” at all; and though a machine which will not 
run backwards ° cannot back- pedal,“ it does 
not follow that the reverse holds good. I confess I 
cannot quite see the force of N. g' other query, 
asking whether 1 do not limit riders to a single 
machine? I have been careful throughout my 
letters to treat ouly of special points of merit in 
different machines, rather than of any machine as 
a Whole; and even if N.“ “is not aware of more 
than one in the market” which illustrates some 
special point of excellence, that is hardly a valid 
reason for suppressing all reference to the point in 
which it has made a step in advance of others. 

To. F. Warner Jones (21239) I must express 
m atification that a gentleman who can add 
“C.E.” to his signature should feel able to endorse 
so many of the opinions which I have arrived at 
only by the inductive process of trying to trace back 
to its cause everything which experience has proved 
to be either advantageous or otherwise in practice. 
It is a little curious that the opening paragraph of 
my letter IV. should have opened the ver 
question on which he does me the honour to ak 
my opinion. I cannot say that it would quite agree 
with his 5 view on the point of a living 
frame.“ I have a great idea that tricycles cannot 
bo kept too free from every complication which can 
be avoided without the sacrifice of some very clear 
aud decided advantage; and, to say the truth. I 
have found some machines climb hills so well, that 
I think gain from such adjustments as those pro- 
posed would appeal rather to mental intelligence 
than to physical sense. With rotary pedalling 
very much must always depend on the persona 
skill of the rider. Ihavelong thought, and elt, that 
the opportunity for this is much cramped by the 
very short handle which bas become conventional, 
Possibly personal instincts as an old horseman, and 
the lively remembrance of the difference in comfort 
and command of the horse, supplied by a long 
saddle, on which one could shift backwards or 
forwards as occasion required, may have something 
to do with the longing ufter a longer saddle for the 
tricycle ; and I cannot see any practical objection 
to pees penni the pommel of such saddles con- 
siderably. have found that to be able to sit 
comfortably is an untold relief, so long as the call 
on the muscles for driving is not greater than 
that which they are necessarily called upon to bear 
in supporting the weight of the body, and commu- 
nicating its influence direct to the pedals. Aud 
there are miles and miles of road, where 
one altogether ceases to be conscious of any thrust? 
exertion at all in the regular swing of the leg. A 
potee y natural and easy seat under such con- 

itions 18 a great rest and luxury. But of course, 
as soon as the rider is conscious of more tax on the 
legs than they would feel in the standing position 
when supporting the body, then weight should come 
to their aid. Aud as, when adopting this position 
and action, the saddle becomes rather a steady, than 
a rest (for if the rider rests on it, his weight cannot 
fall on the pedals, and he might as well st), then 
it seems to me, that a longer and carefully adapted 
saddle would practically meet every requirement, 
with much less complication than any swinging 


—— — w—— 


frame. Ar Mr. Jones is a C. E.,“ it would be 
almost impertmeut for me to remind him that the 
positon of the rider with regard to the driing-e 
wae has uc absolute and unalterable couuection 
with the incidence of his weight thereon ; but that, 
in any three-wheeled machino, this will depend on 
his position with regard to euch of the three wheels, 
as well as on the angle of the gradient. I should 
be afraid that with a frame which wonld swing 
sufficiently to meat all gradients, the tendency 
would be for the rider to swing forward too 
much on the lower gradients, and so throw too 
much weivht on the small wheel, as the upper 
part of the rider's body weighs so much more than 
the lower. But I have learned to mistrust all 
opinious so much till put to the test of practioe, 
that 1 speak with diffidence on any mechanical 
arrangement which I have not actually experi- 
mented with. One thing, however, is capable of 
geometric demonstration—viz., that if a sliding 
saddle `“ is used, it ought to slide xp an are struck 
from the axis of the pedal-crank us a centre; be- 
cause, otherwise, it shortens the distance between 
the saddle and pedal- Crunk; while to set buck the 
saddle without also dropping it, is to dewyihen that 
distance. With regard to the front-stecrer, I have 
all along admitted that it is the safer machine of 
the two for a timid rider, and for hill-shooting. 
Of course, the two types of all tricycles, front- 
steerer and rear-steerer, require, respectively, a 
different style of riding. In the first, the rider 
must throw some more of his weight forward in 
hill-shoeting, while he should avoid doing this too 
much in hijlechinbing. In the second, he must 
lean weil back at high speed down-till, and cannot 
get too forward up-hill, so that the stecring-wheel 
is just on the ground. Indmit that to ride an open- 
front really hurd, does require more prezence of mind 
than is needed with the front-steerer. But for a 
countryman, who does not like to be compelled to 
take a round of two or three miles when there 
may be a short cut across a common, or through a 
woodland road with deep cart-ruts, and possibly 
the choice of a locked gate or a gapin the hedge at 
the end, the freedom from all the bottom hamper 
inseparable from the front-steerer, is a wonderful 
convenience, aud makes much ensy that would 
otherwise be impossible. I um not advancing this 
as any genera! recommendation, but rather to show 
thut any partiality I may have evinced for the 
open- front may be prejudiced by personal taste and 
practice. I cannot, however, admit that, wiih a free 
pedal, the front-stecrer is nearly so convenient for 
mounting or dixmounting. To mount the open-front, 
the rider has only . crank vertical by his foot 
(or more often in practice, by simply letting his 
calves push the crank vertical as he backs himself 
into the machine for the mount), and then, putting 
his hands behind and grasping the handles as he 
stands on the ground, the foot can step (heel first) 
on to the lower pedal, and a slight spring from it 
seats him. In the sme way, when wishing to 
dismount, he simply drops one foot vertically, and 
steps down (about tin.) to the ground. Nothing 
can beat this ready-made carringe-step for 
simplicity and convenience; and, as the free-pedal. 
will remain still while the machine runs on, und 
will yet bite under the effect of a spring from it, no 
rider of ordimary activity need tind the slightest 
difficulty or danger in leaving the machine, even 
when running at a fair speed. But I quite admit 
the superiority of the frout-steerer over the fired 
crank rear-steerer for mounting, &c. For, unless 
the machine happens to be standiug with :ts pedal- 
crank nearly vertical, there is always a tendency to 
tilt it up . and, if it is vertical, or is made 80 
by the weight of the rider rising, then it is in the 
worst position for starting, and the wheel possibly 
has to be handed round. But the „ at 
once removes every difficulty, and affords every 
convenience. Iam very glad to sce the remarks of 
Mr. Jones as to the absurdity of racing tests for 
roadsters, It would be as reasonable to select the 
winner of the Derby for a saddle-hack ; and (even 
if specd alone be accepted as the final test), 
wherever the human body supplies the engine it 1s 
very little use knowing what this or that machine 
has done without overhauling the engine which 
drove it. It would be about as reasonable to specu- 
late on the running powers of à train of railway 


carriages before the engine was hooked on. 
D. H. G. 


212654. —As a rider of the Burdess Sterling 
Tricycle, kindly allow me to correct the statement 
made by D. H. G.“ (21206) in your issue of 
March rd. respecting the Sterling Double Driver 
he saw at the Stanley Show, where he states the 
rider has to move a lever to turn corners. This is 
a great mistake, as the very machine he alludes to, 
as seen by him at the Stanley Show, had a perfect 
automatic clutch-gear action, so that it would turn 
either way without any thought or tax to fhe 
mider. Tho lever thut he mentions was simply for 
putting the cranks in action, so that the machine 
could be moved backwurds without the necessity of 
pulling the wheels back with the hands. ne 
Sterling is admired for its safety, aud since the 


atent steering gear 


cause of tri ping in ents. Well, 
to it, instead of the o d-fashioned rack principle, 80 of ’sca 


Possibly the le y 
miss the stop, but ay thrusts the pallet out when 
the stop is improperly placed, and then lockin 
does not take place. Certai od 

e tripping 'scape-wheel, and saw it spin round, 


go down hill at fu speed with his arms folded. three, results are obtainable 
A. T. jat one setting, 80 as to leave the whole of the 


operations (for each) intact and open for inspection 
LONG LEYDEN JAR DISCHARGE at last, the comparative advantages will be evident 
: ers 
(21265. ]—In vol. XXVI., page 187, of the Eng- 


pril 2nd. ` Thomas Dixon. 


LISH os I descri and garid 95 pf a 

apparatus for o ining a vivid stee -blue X, 21267. THE elide-rule named b likely to doe its work well than one t is on a 
. J— - your corre- P 

thought, poesia so naan stated that i Wand |, eh 0, TA) eee, vic NO. DAD, p- Bi, | Paliek which, ia at pallet must have a bene 

the usualfy considered limit to the length of spark ar : 8 continue the motion which has been imparted to it 

—v1z., the distance between the collecting points y the ’scape-whee 


and the rubber—would not prevent me from ob- 
ining a spark 20in. to 30in. in length. Subsequent 
experiments have, so far as I have gone, fully con- 


In the mean time, how can the clock I alluded to 
in my letter, with its one dial and 4ft. minute - 
d be improved into a good „ 1 
ulda 7 
S 


have, unfortunately, however, been without the 
66 1 


an 
instructions published by the maker—in fact, | Should be glad if anyone wo uggest a p 


Horncastle, March 26th. 


PERMANENT MAGNETS v. ELECTRO- 
MAGNETS. 


(21271 J—To many who have studied the con- 
struction of the numerous Systems of machines for 


i th 
what may be looked 1 for the sake of con- 5 on. 


venience, as an electrica valve, which, so long as 
e machine is worked, prevents any return of the 
ge once passed into the jar. The accompany- 
gures will show what I mean. It is well 


. . FHO 
y y a PRIME 
Ds 
. coder - 
known that On a perfect sphere the electrical force 
ww equally distributed; butonan irregular surface, the : : 
tension be greatest at the point of the smallest " 865 as logarithms of 7-35 


co vature, For example: on A the tension will be ck wers nearly approximates to the 7-45 of Mr, 
arty represented by the dotte; lin ding th 
rep me rotted line surrounding the Probably, this may show that the rule is even 


Same, and the same remark applies to B, but 5 
to de mte in fact than Mr. Reunert claims | to know what proportion of the total power ex- 


than ox, Curve at Z veng so much smaller 
hy 4 X. the tension, as shown by the line is| it to ; ; nded in working ordi d os is consumed 
many times greater. The tension, e at X 1 bog to thank that gentleman for his having 10 exciting the ee both in self 
can never equal the tension at Z, whatever the | enable excitin machines and those using a separate ex- 
charge may be as gards intensity. It will at of the rule t » and citer. It seems to me that the whole pr the ex- 
pense of the Rower used by the exciterg might be 

oying permanent magnets, which do 

not require any expenditure of power on this ac- 
count. So far as know, the existing textbooks 


do not give any information in regard to this point. 


C 
ing 


ifficult to see why the original plan of using per 


cellency of its results shows that the advan 
gained by electro-magnets is somewhat proble- 
matical. 

In regard to this question, it would be interest; 


names, as though 1 might write for the original 
r| from Paris, I don’t know how readily to transmit 
the small sum it would cost to that capital. 

a Sigma. 


power of magnets of dif. 


(21268. ]—Soare 
for the best developer for gelatine plates. 
say the under-mentioned eveloper is 


gi rrying 
th 
e substance of the jar, and the distauce between | but at any rate, it is a very good . oo a. ea |g ee 
e inner and outer Coatings: or, in other words, | mule may at first a sae o | © : oo | 5. 
the length of the uncoated part of the tube. 4 3 ‘ F 8 BSP 8 8 S S e 
small ordinary cylindrical machine would with this ; 2 S F BS a 5 8 
apparatus give Sood results. I may say that I am S z af 8 25 5 ÖA 
coustructing an “Pparatus now on the above rin- ag 
ciple, and expect to rere (evden-jar spark ö, "Washing s., 
long. ee , 84 24 , ‘174 
Brixton, March 28. ~Mevnolds, p. terte ed b . . 91 26; 184 
LIDE-RuLg | Potassium broide 97 28 1093 
9 
THE SLIDE-RULE. Water aae 122 35 225 


21236.) — RESPECTING the contents of letter 
21241, on page 81 of “E, M., No. 910, if we solve 
the question 

79 = 238) x 15 T7 = inches dia. of pillar 
partly by arithmetic anc partly by Hutton’s Table : are 
of Common Logarithms. I think many amateurs fail to get density in 
Log. of 15=1-1760913 \ 1-7 giving log. 1:9993552 1) | their plates through not leaving them in the 
30 F 2:8 Slving 10:7143 nearly = log. 10209639 2) | developing solution long enough. 

he sum being log. 30293191 5 


t 
Then log. 310295191 -3-5 give the log, 0°8655197 (4) 
of the correct auswer 7°3372 inches diameter (5) 


18 144 45 285 
| 154 50 


I should feel 5 obliged if one of your 


many contributors wo enlighten me on this 
point, which I think is not unimportant, 
Permanent Magnet. 
— a 
COLOUR. $ 
[21272.]—Rerrerina to letters 21215, P. 60, and 
21251, p. 87, I would remark that, whilst I totally 
groe with what Mr. Calton refers to as 
st 


to five minutes to obtain 


; : 
Next, solving the same question by using one of 
the 10in. triple radius double slide-rules made by 


HAIRSPRINGING. 


(21269.]—Fia. 1 in my letter on Hairspringing is 
slightly incomplete. The bent piece is not shown 


15 being op >». log. 1-176, and 10°17 opp. log. 1:03. 
Ist. l ou slide (say N) set Opp. 1:176 on line A : 
Or, 25 do. do. Opp. 294 on line A 


Then ions tas peing opp. log. 2 on line A (1) ~ = to put his theories. to 8 1 hae 

1 3.0 , plus log. L03 giving log. 3-03, (2) . lum 1 hoped that careful experiment STi 1830 
“nd. 3-5 on slide (say © set opp. 3:03 on line A as described. The tool described as Fig. XIII. was j him to a more correct theory than that with 
Opp. 1 do. do. ig log. 0-366 on line A (3) omitted by myself. I now send it. For Syu- | which he started; but his last letter is very disap- 


chronising,’? read « isochronism.“ 


Dolutiug. 
As to Sigma, “ I think anything more than a 


Shown on No. 2 face nearly 7°35 (4), instead of 
hearly 745. inadvertently Stated in letter 20922, 
the error in this instance being much less than 
1 per cent., while that obtained by your corre- 
Spondent is considerably more, 

And again, although, in Your correspondent's 
estimation the Paris rule made by M. Tavernier. 
Gra vet is excellent, yet even with its two bottom 
scales of square-roots, inasmuch as by it any sepa- 


* * 
` 


rate cube-root requires a re-settin 
the scales on back of slide (assuming them arranged ry effect on the opposite hand, there 


being four dials. Probably that was the reason the 
clock continued to keep Correct time, when goi 


Alfoj oe. 


THE TRIPPING OF GRAVITY 
ESCAPEMENTs. 


they urge against the blue-red-yellow theory, 
based on the supposed impossibility of producing 2 


APRIL 6, 1883. 
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sensation of green by combining blue and yellow, 
15 very nearly as strongly against their own 
eory. 

I cannot at present discuss the subject as fully 
as J hope to be able to do a little later, but I wish 
to notice one statement of Sigma's.“ He speaks 
of a pure green light having neither blue nor 
yellow init. What does he consider to be a pure 
green light? I suppose he will admit that the 
middle part of the green of the solar 
pure a green as can be obtained. 
undertake to show him in that part of the 5 
yellow and blue, each quite untinged with green. 
The yellow shown in the manner I refer to was 
dalled by one friend to whom I showed the experi- 
ment, amber yellow, but I should not call it so, 
although to my eyes it was more of a golden yellow 
than I expected primary yellow to be. Similarly, 
the blue was to my eyes very slightly more in- 
clined to ultramarine blue, and less to azure than I 
expected primary blue to be. 


lasgow, March 30. E. H. 
DYNAMOS — SLIDE-RULE — 
TRICYCLING. 


[21273.]—I am sorry that no one has been able to 
give me the information I asked for in letter 21196, 
page 33, about dynamos. Surely some of our 
electrical correspondents can give me a hint. 

I was very pleased with E. R. P.'s electro- 
static notes: it would be well if writers of text- 
books and others would take note of No.5. To 
say that two equally and similarly electrified bodies, 
or two bodies at the same potential, repel one 
another, is to say that work can be got from a 
e of bodies at the same electric potential ; 

ey completely ignore the action of the walls of 
the room and surrounding space. 

Sigma takes exception to the note concerning 
condensers, though I candidly confess that I do not 
quite see the meaning of the last sentence of his 
letter (21252). Perhaps he will explain a little more 
fully, if it is not asking too much. I must thank 
Sigma for his articles on the Nitric and 
Chromic Acid Batteries.“ The product of these 
latter cells —viz., chrome alum, is a material of 
commercial importance, but on inquiry I found 
that there is not sufficient of the battery refuse to 
be got to make it worth while attempting any 
commercial use of it. 

In letter 21241, Mr. Reunert gives a plea 
for the more extended use of the slide- 
rule, which I can fully endorse. It is very curious 
how comparatively little such a valuable instru- 
ment is used. have recently purchased, at 
Elliott's, a rule invented by Mr. Lalande. made of 
two strips of glass, on the inside of which are paper 
scales, and a cardboard slide. This has several 
important innovations on the ordinary rules, though 
it is not quite so accurate. Its price, however, is 
only one shilling, and therefore any one wishing to 

a rule before buying a more expensive oue 
might get this. In company with this rule is a very 
handy little book, which may easily be carried in 
the pocket. The fault of many rules is their short- 
ness. For office use a rule of, say, 24in. long 
would be most useful, but I have never been able 
to see such a rule. 

I have much enjoyed reading D. H. G.'s” 
letter on Tricycling. Human power has to be used 
in a manner peculiar to itself, for the reason that 
the exertion of statical effort by animal power pro- 
duces exhaustion. Thus, if we put a weight on 
the table it will exert a pressure for any length of 
time that we may leave it, but if we attempt to 
press the table for any length of time, though no 
work is done, yet exhaustion ensues. This is an 
on ee point which bas been somewhat over- 
looked. Lil. B. A. 


MEDICAL REPLIES. 


Fix upon that course of life which is best; habit will 
render it most delightful.”’—PytTuwagoras. 

(21274.] — Ganaron (49872). — Tou have a 
ganglion—i.e., a distension of the sheath of one of 
the tendons of the hand where the tendon passes 
over the wrist. It is due to some malformation of 
the parts over which the tendon works, or to some 
awkward method of using the wrist. Observe 
whether the hand is being used to the best advaut- 
age, and, if not, endeavour to get a better action. 
Rest the part as much as possible for a time by 
using the other hand. If the swelling persists. 
don’t attempt to have it ‘‘ excised,” as you call it. 
or meddled with, beyond having it burst now and 
then by a skilful blow with the back of a book or 
some such object. This blow will burst the bag 
which localises the secretion, aud will cause it to 
disappear. Refer to an article a year or so ago on 
telegraphist’s paralysis. 

Irca (49883).— Read my note on this subject. 
The itch-insect does not ‘ake kindly to clothes; but 
the best way of making safe such clothes as cannot 
be washed, is to have them baked or steamed at a 
temperature of about 300° Fahr. 


Poryrus nasi (49884).—Read my note on this 
subject again. More cannot well said in this 


place on the matter. Bleeding is not a usual in- 
cideut of polypus. Take abundance of fresh ve- 
getable food, and leave off alcoholics and tobacco. 


ECZEMA ae If you argue the matter a little 
further by the Socratic method—i.e., by the method 
of asking questions—you will 1 be told that 
it is eczema. I could not say more without personal 
examination, and I cannot prescribe for a patient 
under medical care. Your queries would involve 
my writing a column or two, which would not be 
of . general interest or utility to other 
readers. 


Varicose VEINS (49965). — Read a full note some 
time since on varicose veins. Bicyling or other 
active exercise will not hurt you. ng standing 
is bad. Keep down in weight. Avoid constipa- 
tion. 


(49960.)—Not eligible for useful reply without 
personal examination. 


| James Edmunds, M. D. 
Grafton-street, Bond-street. 


LEGAL REPLIES. 

* Wonxkx's PROPERTY (49874). 
—It is quite true, as answered last week bya 
correspondent to whom I am obliged, that the 
querist can give property to his marned daughter, 
and it will, by the operation of the new Act, be 
safe a3 against her husband and his creditors. But 
I should advise him to execute a deed of gift with 
a schedule of the things given, which should not 
cost much, and would always be useful as evidence 
to identify her property in case of disputes. 


MORTGAGE FORECLOSURE (49875).—The querist 
can sell under the power of sale in his mortgage, 
and he must do so without inspection, if he cannot 
get upon the pone He can, however, aber 
an action to foreclose if he prefers ; but that woul 
cost money and take time. He need not concern 
himself with the second mortgagee. 


PURCHASE OF SHARE (49880).—The only way to 
secure the purchase of this shure is to have a 
proper deed of conveyance by the 5 entitled ; 
and much as the querist may fear lawyers, he will 
find he cannot do without the help of one in this 
case, unless he likes to run the risk of having 
nothing to show for his money in the way of a 
legal title. 


PATENT Law (49886).—I am obliged to Nun. 
. for answering this question so fully last 
week. 


MARRTED WomaN—INTESTATE (49888).—If the 
wife dies intestate. all her leasehold and personal 
property will g? to her husband alone, and her 
children will have no share in either, and her 
husband would take out letters of administration. 
The new Act makes no difference in the old law 
upon this point. But it gives married women 
power to make a will, as explained in my shilling 
Handy Book” on the statute. 


LiaBILITY OF Rattway Co. (49897).—Unless 
these potatoes were carried at owner's risk, I 
think the railway would be liable: but only if the 
querist clearly proved that they were damaged 
entirely because of the Company's negligence, 
which would not be an essy matter. 

Fred. Wetherfield, Solicitor. 

2, Gresham-buildings, Guildhall, E.C. 


STOCK AND EXPLORATION IN 
AUSTRALIA. 


[21276.]—Awn ‘* Observer,“ writing to the Scots- 
man With reference to astounding facts mentioned 
by Mr. Bright, at Glasgow, the other day, as to 
successful farming in Australia, one squatter 
alone owning not fewer than 1,200,000 head of 
cattle and not fewer than 250, 000 head of sheep, 
whose valued property was between £4,000,000 and 
45,000, 000 sterling, estimates the value of sheep at 
£2 per head, and asks for detinite information. In 
this estimate he is decidedly in error. As the sub- 
ject will interest readers of the ENGLISH MECHANIC 
contemplating emigration, I venture to give them 
some of my experiences, with addenda from the 
latest sources of information. Mutton is ridiculously 
cheap. Six years ago, when I was a member of a 
Government Survey party, and encamped on the 
plains of Kanyaka near the Flinders Ranges, 
south-east from Lake Torrens, when we wanted 
food we had only to drive a mob of sheep into 
an adjacent draughting-yard, choose our 
victim, and kill and eat, paying our 6s., or 6s. ôd., 
for each one killed to the squatter or his boundary- 
rider when next he came that way. Thesheep in 
this region were in considerable force. As in other 
parts of Australia, they live almost wholly on 
the native salt-bush of the plains (Atriplex num- 
mularia) during the dry season, and thrive well 
thereon. When at length the rains come and the 
clay-pans fill, they get a change. Green feed 
springs up with astonishing rapidity, and in the 
course of a week or so there is grass enough to sup- 
port thousands. Many get bogged by the overflow 


of the creeks, and fall victims to the rapacious 
crows, which pluck out the eyos and entrails; but 
the flourishing squatter feels not his loss. In the 
last number of the South Australian Register, I see 
store sheep quoted at 5s. to 88. 6d.; merino wethers 
from 9s. 6d. to 11s. 6d.; and best cross-bred 
wethers only 13s. to 14s. Best bullocks range from 
£6 to £9, and best cows from £6 to 47 10s. 
Undoubtedly, there is a great future for the pro- 
vince of South Australia. The result of late Govern- 
vernment surveys has been the discovery of gene- 
rally splendid well-grassed and good pastoral 
country between latitudes 19 and 25 on the 
Queensland border, and land has been rapidly 
taken up in the Northern „ recently, 
Mr. Ernest Giles, the explorer, reported that 
water is very abundant at Barkee, in the 
neighbourhood of the Musgrave Ranges, some 260 
miles north-west from Lake Eyre. The whole 
country had been visited by rains; and the vegeta - 
tion was excellent, so that ‘‘ sheep, cattle, horses, or 
camels could each and all fatten.” Water was 
found so often that not the slightest trouble or 
anxiety occurred to man or beast.”’ 

The last harvest in the south parts of the colony 
has been indifferent. 

Settlers will do well to follow the sound advice 
lately given by the Bishop of Ballarat. When 
. dance a period of drought, to issue a prayer 
for rain, he tively refused, sensibly remarking 
to the effect that he would rather have them pray 
that their eyes might be opened, that they might 
construct additional reservoirs and dams wherein 
to store the beneficial seasonal rains, falling in the 
order of sublime Nature, than utter an absurd 
prayer for the arrest of the progress of a natural 
phenomenon. 

Clement L. Wragge, F. R. G. S., 

March 30. Ben Nevis Observer. 


REPLIES TO QUERIES. 


— . — 


% In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the litle 
and number of the query asked. 


49054.] Ross Battery (U.Q.)—This battery is 
not practicable, because ske disperses much chlorine, 
uct so noxious indeed for the lungs, being more 
corrosive for all metallic objects; moreover, the 
Ross battery has less intensity and constancy than 
the Bunzen.— OMEOA, Antwerp. 


49077.]—Pyrometers.— TO Mr. LANcASTRR.— 
Many thanks for your endeavours to help me. I fear I 
am very troublesome; but the pattern you sey 


points of various alloys. Now thin Form of pyro- 
meter would need such a large bath and furnace to 
heat it as to be beyond my means. I think, by 
the simple form you recommend, you have a poor 
opinion of my ability to make; but I may mention I 
have made, in metal, from a metronome to a portable 
forge; in wood, from a rabbit-hutch to an inlaid 
veneer chess-table; and in wood and metal, all 
sorts of scientific instruments. Would ae land] 
tell me if there is an instrument with which 
could measure the heat of a vessel about 6in. cube, 
up to or over 1000°; if I could make it, would 

ou kindly direct me, and, if not, give the cost to 
buy.—T. NV EST. 

(49219.]—L. and N. W. R. Locos.—Weight of 
a large ‘‘ Bloomer ” is 28}tons; of a Webb's side 
tank (like 2251) 345}tons ; and of a. Ramsbottom’s 
Express“ about 29tons. The L. and N. W. engine 
“ Pheasant ” (the new one) is not scrapped. If 
„H. Bill’? or any other correspondent would 
address J. E., 33, Aston-village, Aston, Bir- 
mingham, I would answer him as many queries on 
L. and N. W. engines as I am able.—J. E. 


49221.] — Ornamental Turning (U. A.) — 
First, the Whitworth lathe being made strong 
enough for metal, must have a mandrel with larger 
necks than the light ornamental turning lathe ; 
that will cause it to drive much harder at the speed 
for wood and ivory. Second, the slide-lathe, 
though proper for cutting long screws, is not suit- 
able for the short screws required in ornamental 
turning, for the production of which the traversing- 
mundrel of the ornamental lathe is best. Third, 
some suppose that the pein bad standard gives 
leas vibration when the quick . cutters 
are used upon ornamental work. — F. A. M. 

49324.]J Joshua and the Sun.—Your corre- 
spondents on this subject have given me much 
pleasure and amusement, although I find it im- 
possible to arrive at some of their conclusions. The 
„Imperial Bible Dictionary (article Joshua) says, 
respecting the sun and moon standing still: And 
it is in several respects so astounding, that we do 
not wonder at many sound expositors preferring to 
consider it a poetical description, extracted from th: 
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hymn in the“ Boo to be understood like 
Psalm, and other such 
portions of the Scripture.” To me the words appear 


rotating globe. When the readers of these notes 
have exerted all the skill, and ingenuity, and intel. 
ligence they Possess in testing the truth of a pre- 
tended fact, which they had fancied admitted of no 
sort of doubt, they will then, perhaps, be disposed 
to approach this subject with a better chance of 


Just touches, Now 


end, traverse the tool till it comes Opposite the 
turned part, and try whether it will just touch it 


does so, and when you have accomplished this, the 
slide vag exactly parallel with the lathe-centros, 
—F. A. M. 


[49.527 Setting Lathe-Heads and Slide- 
Rest (U. G.) — The way I should do this Would be 


standing. Till they know, for certain, whether the 

d the earth, or the earth round 
the sun, they should confine themselves to potting 
geraniums or collecting postage-stamps : they are 
clearly incompetent to determine the philoso hy of 
so simple an instrument as an ordinary sundial.— 


7 

then, upon revolving the lathe, it will be apparent, 

upon screwing out the point of moving headstock 

aguinst the end of the wood, if this coincides with 

the true centre; if not, adjust the tixed headstock 
ee nea 


49324.) —Hezekiah's Sundial Phenomenon. 
T the letters, &., on this subject, will be found in 
Vol. XIX., under the heading above iven. The 
same volume also contains some notable letters on 
Parhelia, to which cause the phenomenon was 
attributed. Nux. Dor. stockat each extreme when inand out. Don’t under- 
49449.] —Dete stand what kind of slide- rest is referred to for 
. ; turning shafting, but do know that you will be 
clever if you can turn any shaft which will not be 
slightly larger at the end where you stop, oven were 
your lathe perfect] accurate. The tool is an im- 
pertant factor, as the slightest dulling of the cutti 
edge multiplies the error twice iu the diameter; 
finally, the shaft should be annealed before ate 
pting to turn it, or it wil] ‘‘ wobble” when sup- 
posed to be done, and must not be struck any 
blows directly with a hammer after the annealing ; 
then when all this trouble has been taken with ìt, 
if you want to know how very far off it 18 from 
ing really round and even, lay a silk handker- 
chief along it, and grip the same whilst the bar ig 
revolving : so will you be very much astonished.— 
A., Liverpool. 
49589.]J Painting Room. — Full and liait 
irections for distempering will be found in No. 786, 
. 144. If you Prefer paint, you have nothing to 
o but to wash the walls thoroughly with water, 


detry into prose, to suit their ideas, arising 
fron tie Fane of their times. The old scribes 
never hesitated to alter the wording of their texts, 
as no two MSS. are exactly alike in that respect, 
without speaking of interpolations. It seems to me 
that these facts f oroughl N 
a foundation for the theory of a mechanical and 
literal inspiration of the Scriptures, leaving us only 
their living Principles to rely upon. If so, the idea 
of the sun and moon standing still, as a literal fact, 


without knowledge.—W. E. WILLIAMS 


[49324.]—Joshua and the Sun—The Dial of 
az.— lo “Sicma.”—I have spent a good deal 

of time trying to do what Mr. G. H. Lancaster 
asked of me, but I am unable to find out the part in 
which this matter Was referred to, I think it must y f 
have been in the course of Vols. XVI. to XX., in y Superintends the operations. One 
inci i of these meu visited a town in the West of England 

Some months ago, and executed a large number of 
jobs. Shortly after his departure, the proprietor 
of a firm in the town suddenly recollected that his 
ohimney-stack required a lightning conductor. I 
say suddenly recollected. Whether it Was a case 
of forgetfulness on his part, or whether he had 
„an economical wrinkle in his cranium,” I am 
unable to state; but, suffice it to sa 
couple of “ local” men, who had been employed 
by the g le-jack a week or two previous, and 
got the work executed for about half the price 
charged by the“ Professional“ man. If it is a 


50450 |—Weathercocks.—The work of repair - 
ing weathercocks, fixing lightyin couductors, Le., 
is generally executed by men called ‘*stecple-jacks,” 
Whose mode of ascending is by lad ers placed 
against the side of the tower, and secured by ropes 
and cramps. The“ steenle-jack ” takes a tour, oc- 


the prolonged discussion upon the Deluge and other 
subjects betwee „F. R. A. S., R. A. Proctor, 
and myself against E. L. G.” and Mr. Cooper 
Key, with a number of others intervening on both 
aides — volumes, I may say, which will well re ya 
careful perusal, as, indeed, may be said of all the 
volumes. However, I can give the substance, 
“E. L. G.” baid that the division of the ancient 
sundial was such that the 10 degrees exact] corre- 
sponded to the angular distance between the true 
Sun and the mock suns in arhelia. The expla- 
nation of the retrocession of the shaflow then is that ; 1 
Ka cloud hid the true zun, the mock sun would matter of economy with our inquirer, I should ad- 
throw the ‘ed this v degrees to either side, ac- | vise him trecndgpt the same fer: aa 1 avoid 

rding to ide of the 8 n whi 0 g ugh the nose. ut, take my advice: 
1 oa re ot af all ich the mock be careful to give the job to someone who has 


lead). This first coat may be plain oil, if you like, 
as the object is to fill up the pores. Go over aga; 
with another thin paint, and then put on the body 
coat. Put on a finishing coat of the exact tint you 
require.— H. D. anp P. i 


[49593.] — Fishing-Rods. — Paint and copal 
varnish, as suggested by “G.J. H.” for fishing- 
rods, would be much too soft unless stoved.— 


“our” correspondents have auswered my ueries, 
might I ask our obliging friend,. F. R. A. 5 to 
refer back to the ENGLISH MECHANIC of the 23rd 
February last, aid to rep) to the questions therein 


2) em 
men. ’Tis risky work, ri admit, as one of our 
correspondents says; but with good gear and clear 
heads, the work becomes simple and easily accom- 
plished. Pardon me for trespassing 80 far on your 
valuable space; all blame will be borne by— 
CATERER. 

[49460.]—Chemica] Atoms.—I cannot see that 
ho argument for H O is worthless. If we are to 
allow truth to the atomic theory, it seems un- 
answerable. ** Eclecticus " writes of 2 atoms of 
HO! This is incomprehensible if by an atom we 
signify “that which is indivisible. Of course, if 


correspondent for the information which I desire, 
as I notice in hig letter (No. 21180) that he has 
been lately observing with “a tin. achromatio,’? 


which we may suppose was one erected by 


produce goo 
Hezekiah’s father in the roy gardens. This ideą 


short, a focal Kngth as those lately made by Mro 

John Byrne, of New York, and by Mr. R. B. 

Tolles, “of Boston, U.S.A. — Wirtiay LooxeEe 
TE 


gether must accompany it; but under the present 
atomic theory, I hold that H,O is the true com- 
position of water, and H O is not.—F, B. A. 


ambassadors to inquire of the wonder that was 
(done) in the land.“ Now, the word done appears 


49610.] Internal Resistance of Daniell 
to be an addition, and seeing that Hezekiah s owed 


Cell.— About ł to I ohm; but no definite reply can 
be given, because the resistance wil] vary with the 
conditions and, as you ask, with the distance between 
the cylinders and the strength of the solutions.— 
Oumy. 


differ, seeing that there is much to said upon 


whether Hascki was worth phin dering. aana 85 both sides, and it has been said. It 


an opportunity a message of congratulation upon 
recovery from sickness.—STOAA. 
49324. — The Sundial of Ahag.—I am 
afraid I shall provoke many hostile enticisms when 


{39624-]—Lot’s Wife.—To G. H. LANCASTER. 


ou state in your last letter “That from all the 
texts you now pre not one of them (1 Samuel, 


@s or lke, The word as hus only to be inserted 
when the sense evidently requires it. Thus, in 
Isaiah li. 12 afraid of a man that shall die and of 
the son of man which shall be made as gruss ; 
Isaiah liv, 9, For this is as the waters of Noah 
unto me, for as I have sworn : Job xxiv. 5,“ Behold 


Suteliff, and Knight, and Mason, and a host of 
Other pudding-headed commentators, why not rely 
wholly and implicitly on the infallible testimony of 


. 


[19467.]—Indicator Diagram.—In addition to 
the plan 
P i : hole through the bottom cyl, flange, provided there 
555 1 e 9 55 the almighty any | is no Spigot on the base-plute. Let the hole be as 
z or ti 19 I A SPLA 5 het 8 Ha as Possible in a line with the indicator tap at 
en one e AE reverse o ds ses the top end of the cylinder, so that you will not 
anii ee 55 5 . » at once have to alter the position of the string when indi- 
thrown Cver, to our trust in pny Chapter or verae | cating. With a little care, I do not see auythiug 
throughout the Bible. But let me put it in the difficult about the job.—Lanor OMNIA VINIT. 
49523.]—Borer for Lead.—I would use an 
0 1 drill and plenty of parathn oil.— A., Liver. 
pool. 
[4927.]—Setting Lathe-Heads and Slide- 
Rests (V.Q.)—T set your slide- rest for turning 
parallel, turn up about a quarter of an inch of the 


work at one en » take off the carner, and move up 


work.” In all these iustauces the as, though evi- 
dently required to fill up the Seuse, yet does not 
follow the verb fo ùe with /. This rule is not con- 
fiued to the word as, as will be seen by reference 
to Gesenius, Heb. Grammar, section 155, 3 and 4 . 
Section 104 Kalisch's Heb, Grammar, 9 d. You 
state “the narrative Clearly says she became (nat 
as but] really the thing Stated—i.e., au incrusta - 
tion or pillar of a sal-sulphurous shower which fell 
upon a city devoted to destruction,” Now, if we 
accept the accouut literally, there is no meution of 
ealt in the shower—only tire and sulphur. We can 


Wives’ fablo. I say to such, Your science is as 
ontrageously absurd as yonr sentimeuts, and to 
enforce what I cay, I promise to Ta) a premium of 
ten guinens for a portable model of an ordinary 
sundial that will show the time ona revolving and 
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easily understand her death from the sulphurous 
fumes, and then that she would naturally become 
incrusted with the liquid sulphur; and as salt in 
Eastern countries has not the same purity as in 5955 
land, she would appear to the passer-by a or like 
a pillar of salt lying on the ground. But it would 
require a miracle to change her into a pillar of salt. 
As the genius of the language permits the inser- 
tion of the word as before the word pillar, I see no 
necessity for a miracle in this passage.— A. C. 


49628]. —-Coloured Enamels.— The coloured 
enamels are mostly white frit, to which certain 
colouring matters have been added. The frit, flux, 
or paste as it is called, is made in various ways 
according to the purpose for which it is to be used. 
Here is a common one :—red-lead, $ parts; calcined 
borax, 1:5 part; powdered flint-glass, 6 parts; 
powdered flints, 4 parts; fuse in a crucible 
until thoroughly calcined (about 12 hours), and 

ur into water. Then reduce to powder. The 

rax is objectionable, and less may be used; by 
increasing the proportion of tho silicious matters 
the fusibility may be increased, and by adding 
calcined tin, whiteness and opucity are obtained. 
For blue, you use oxide of cobalt as the colour, 
and either mix it with the prepared frit, or add it 
at time of making. For green, add black oxide of 
copper (about 1 part to 32) or oxide of chromium, 
or a little of both, according to colour desired.— 


40034. I Dialyte.— This make of telescope was 
described on p. 585, No. 311, and by Mr. Ingall 
himself on p. 36, No. 314. I think there must be 


some special reason why so few dialytes are made, 


and if this query attracts Mr. Ingall’s attention, 
perhaps he will write a note on the subject.— 


(49637.J—Launch Engine.—About 3in. will 
do for the high-pressure cylinder. Can easily find 
the power by the usual rule.—T. P. 


[49638.] — Joints for Hot-water Pipes. — 
Neither will do where there is expansion and con- 
traction.— T. P. 


[49667.] — Hardening Plaster of Paris 
Moulds.--In reply to E. Naish, I used Ashby’s 
laster ; and I state again that I never found aay 
ifficulty in getting the moulds to stand ; but I di 
not cast type. Ido not know how it is that you 
have failed. Try a little very fine Portland cement 
mixed with the plaster. I o 1175 est this; I have 
not tried it. Should you try N, should be glad to 
hear from you the t. Nowas „G. J. H.“ 
He requires to know what metal or alloy I used. 
I very much regret to say I do not know myself, 
as that is a secret carefully preser yaa by the manu- 
facturers of the articles. broke up to run. 
obtained good impressions of the medals or 
coins that I cast. must correct you when you 
say that I am in the habit of doing it. Neither can 
Tinform you in the columns of the E. M.,“ as the 
information would occupy too much space; but if 
you will advertise your ss I will communicate 
with you. I may as wall take this opportunity to 
state that in answering any query and requesting 
an address, I ask solely for the purpose of benefiting 
the querist.—J. Pouzson. 


[49668.]—Glass Painting.—Glase painting, in 
its most extended meaning, embraces every kind of 
painting on any kind of glass; but the term is 
more generally and legitimately applied to that 
Sore of painting that requires to be fired 
or ed, and is afterwards made up with lead- 
work. I can hardly gather from the querist what 
his icular hobby is (the subject is so large): but 
if the information sent is insufficient, I will, with 
pleasure, answer any other query. Water-colours 
are used by some artists for painting lantern-slides. 
The process is: first to make a careful outline 
drawing with a very Ane mate brush, with 
brown or black, then give a thin coat of varnish, 
to prevent it from being washed up by the next 
painting, which oonsists of filling in the outlines 
with colour ; it is again varnished, after which the 

p shadows are put in, a third coat of varnish is 
then applied. Water-colours, varnish, and instruc- 


tions can be purchased of a well-known firm of, 


artists’ colourmen, London, all complete in one 
box. This process seems only adapted for lantern- 
slides, and, of course, requires no firing. Sup- 
posing you wish to obscure the lower panes of a 
window, I should think you would find oil-colours 
on ground glass the easiest. Get some panes fitted 
to the aE of yo window, then put your 
previously-prepared design in its proper position, 
under the glass, and proceed to ake a fine outline 


drawing, on the ground side, with a fine brush, 
using b or brown, thinned with a mixture of 
Japan gold size and turpentine, then set 


aside for a day or two to dry, after which the 
filling-in with colour depends on the taste and skill 
of the artist. The oil-colours are the ordinary 
ones sold in tubes at 4d. each. Prussian blue, 
lake, boge, burnt sienna, and blue-black, are 
the 9 8 most generally used. Ground gluss, 
6d. per square foot. When finished and dry, fix to 
1 of window with small wood beading, pain 


I | have too much, your pi 


side toward the other glass; it will last many 
years. Of course, no “firing ” is required. Glass- 
painting proper differs totally from the above, ia 
enerally executed on ‘‘cathedral glass,’’ with 
different materials, mostly metallic oxides, mixed 
with a suitable flux, rather difficult to prepare, but 
can be purchased in glass tubes or bottles, ready 
for grinding with ‘fat oil,” spirits of lavender, 
&c. First prepare the desigu, arrange that the 
leads come in the shadows or outlines of the sub- 
ject, get the glass cut accurately to the required 
shapes, each pane a little slack, to allow the 
“heart” of the lead to go between, paint each 
piece separately, and when dry, send to the kiln to 
be *' fired.” I have superintended the ee of 
two small kilns for glass staining or painting. It is 
a somewhat expensive job; but if you intend 
building one, I will send drawing with Editor’s 
permission.—A. N. H. 


(49ut-4.J]—Engineering.—To M. I. C. E.“ 
Not having the book you mention, I cannot refer 
to it, and will now proceed to attempt to prove 
what I said correct. I will be glad, if wrong, to 
be set right. A weight placed on an inclined plane 
is propelied down by a force bearing such pro- 
portion to the weight as the elevation of the end 
of plane bears to its length, which is easily seen on 
applying the principle of virtual velocities. Now 
the force to be overcome in the case in 
15 of the weight. Consequently, the elevation of 
end of plane will be 15., the length of plane 1 unit, 
and they, with the base, will form a right-angled 
triangle, the hypothenuse = 1 unit, the perpen- 
dicular to base = 15. and the hypothenuse being 
of course opposite the right angle, the sine of 
which is one, and any side being to the sine of the 
augle opposite as any other side is to the sine of its 
opposite angle, the sides of this triangle are the 
sines of the angles opposite them.—ScotcH WoRK- 
ING MECHANIC. 

(49703.|—Chamber Organ.—There is no royal 
road to obtain the secret of organ-pipe voicing. 
Nothing avails but an enormous amount of practical 


experience, and even then failure is a very common | pe 


thing. To amateurs, voicing is, and most probably 
will remuin, a secret, simply for want of sufficient 
practice. One of the great requirements is to know 
what tone 185 want. There is a stumbling- block 
at the very inning. You have made your pipes 
to somebody’s scales, and, consequently, yoo ought 
to know what somebody’s tone was intended to be: 
Do you know what tone you want? You say you 
have made the .24 wood pipes, forming the lower 
octaves of a stopt diapason, according to an accurate 
scale, and with the greatest possible care. So far, 
so good. Now comes in the practical experience. 
What pressure of wind have you? If you 
pes will overblow ; if 

too little, they will be soft and husky in tone— 
t is, being cut up à third. How many stops is 
this stopt bass to accompany? What sized 
lace is the organ in, or to be placed in? 
o you want a thick, filling tone, or a thin 
penetrating one? Have you plenty of wind 
to all your pipes? Are any of them drawn ? 
All these items must be considered. To cut the 
mouths up a third is too much for a small chamber 
organ ; a fourth would be sufficient. At a fourth 
the smaller pipes in the series will want a little 
more cutting up, especially if followed to the top 
by a metal stopt diapason. Had your organ twenty 
stops, a third would do. Your first question is, 
ne en does the mouth of a pipe want cutting a 
little higher’? ? 1. When there is too much wind 
entering the pipe foot. 2. When the wind-way in 
the cap is too wide. 3. Where the tone is too 
strong and not thick enough. 4. When the pipe is 
a defective one it may be sometimes improved by 
cutting up and giving more wind, but not often. 
5. When the lip 1s too thin. 6. When the tone is 
too quiet and more wind makes it overblow. 7. 
When the upper edge of block is not sufficiently 
filed away. 9. When the notches are not deep 
enough. 9. When the tone is too thin. 10. When 
required to obtain a filling tone. 11. When it 
is a small scaled stop. These are several of the 
‘‘why’s’’ aud ‘* wherefore’s’’ ; the mouths require 
cutting up. The next question leads me to think 
985 ha ve too much pressure of wind, but it may uot 
so. You were quite right in cutting off the wind, 
but there was no need to reduce the windway, 
unless very thick. With shutting off the wind, 
ou nat y soften your pipe. Now you say you 
ve cut them up a third: i the windway and: Kot 
are in proportion, you should obtain a sufficient 
tone ; but, of course, I do uot know the particular 
tone you want. I can assure you, there is quite as 
much trouble among professional voicers to get an 
even tone, and much difficulty is experienced. 
You will find works on organ-building quiet upon 
the point of voicing, for the simple reason that 
those who write such books are not able to put 
their experience in words, for they have had none. 
A writer of an organ-work may know what parti- 
cular stop tickles his a, and so recommend 
it to others; but this is not a true appreciation of 
organ-tone, and a man that does not understand 
what tone he wants cannot voice, except in a hap- 


uestion is | < 


hazard way, taking his chance what tone comes 
forth. Regarding ‘' paper pipes, I must plead 
entire ignorance. If Lover of Music’’ cares 
to go to the expense of advertising his address 
and forwarding me a pipe—say, the 4ft. C—with a 
smaller one stowed inside, will give him my 
opiuion of it, and alter it if not right if he isso 
wishful, and return it to him gratis. If he does 
not care to do this, it is immaterial to me. ~ 
URANIUM. 


[419715.]—Glycerine Soap.—Twenty pounds of 
fresh tallow, and 10 pounds of best cocoannt oil are 
heated to 167° Fahr. On the other hand, 15 pounds 
of solution of caustic soda of 40’ B., or specific 
gravity 1°384, 12 pounds of 96 per cent. alcohol, 15 
pounds of . 6 pounds of brown sugar, and 
2 pounds of water are mixed, likewise heated to 
167° Fahr., and the mixture gradually mixed with 
the former, under brisk stirring. Saponification 
takes place in this manner without the necessity of 
boiling. The reaction is accompanied by a con- 
siderable increase in bulk. It may then be covered, 
and after it has become a little cooler, it may be 
scented ; finally, it is transferred to moulds, which 
must be so placed thut the soap can congeal 
5 Surrg, Edentield, near Bury, Lanca- 

e. i 


49718.|— Toes Pointing Inward. — To 
CTITIONER.’’—I have examined my boy when 
undressed, and he seems to stand knock-kneed, I do 
not know whether that is what you mean by bend- 
ing of thigh bones. But I don’t understand the 
word talipes, so I cannot tell if that is the matter 
with him. I must tell you that he was not pin-toed 
when he first started to walk ; and what I think is 
the reason is that 12 months last winter he had some 
very bad chilled feet, and he used to cry so when his 
mother put his shoes on, that to relieve him we let 
him wear a pair of shoes one size too big, and ever 
since then he seems to have walked pin-toed, only 
he gets worse. Soif you will advise me how to cure 
him you will greatly oblige—E. G. B. B. 
[49720.]-—Indian Civil Engineering.—The 
st way to answer this query is to quote from the 
„Cooper's Hill Calendar :—‘‘The Indian Public 
Works De ent is supplied from the following 
sources: — (I) Officers of the Royal Engineers. 
(2) Other officers of the Indian army who have 
passed the qualifymg examination. (3) Passed 
students of Government civil engineering colleges 
in England and India. (4) Civil engineers in 
ractice, of approved qualifications, appointed 
direc t by the retary of State for India. (5) 
Deserving subordinates promoted.” Thus Cooper’s 
Hill is only one of five sources. Any civil engineer 
of sufficient qualifications can get an appointment in 
India. Cooper’s Hillis not a monopoly, but only 
one of those colleges founded by the Government 
to supply it with engineers. BYEstaNDER. 


49739.] — Oyster and Fish Culture.—If 
Sirius will write me and say what he wants to 
do in the way of oyster, lobster, and other salt - 
water fish - breeding, I can proveny help him, and 
as the first to introduce oyster culture practically 
into England, and a member of the commission 
mentioned in the above paragraph, I have some 
. 5 of the 5 1 is at a 

ispo e proposes to do anything. — Go. W. 
Harr, Portsea. 

[49755.]— Lubricating Oils.—I return many 
thanks to Nemo?” for the information he has 
given me; but I shall feel obliged if he will kindly 
state whether the oils known as lubrica 
mineral’’ are mixtures, in certain proportions, o 
mineral oil and animal or vegetable oil, or whether 
the heavy mineral oils he refers to are purely 
mineral. Any information he may be disposed to 
furnish will be very acceptable, as I wish to get u 
clear idea of the subject.—INQurRER. 

7 [49758.] — Barrel- Organ. — The method of 
setting out barrels for organs is one which requires 
considerable judgment, and also a knowledge of 


LA 
f 
r. ͤ ͤ K. a 
LAP 


— —ů— 


the theory of music, and without the latter re- 
quirement, I do not think that anyone can expect 
to succeed. When one barrel is required to be set 
out to play more than one tune, the difficulty of 
pinning the barrel is greatly increased. Although 

possess a -good knowledge of the theory of 
music, and also a fair knowledge of thie theory 
of harmony, I must confess that I should . 
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rather timid to undertake the task which “J.C,” immediately becomes much rarefied and heated, | trucks come together that both these chains should 
wishes to undertake, «J -.C.” should first decide and the ventilator at Once does its very best to be hooked on? Or, would one chain be safe to 
what tune, or tunes, he wishes to arrange for, on establish an equilibrium between the air outside draw in all cases any load that might be loaded on 
the barrel, then afterwards obtain a copy of that | and in. At the same time no unpleasant effect is the trucks. I thank “Scotus” and “ Kilpeck ” 
tune, which should be written out and harmonised perceived, even on the coldest night, because the | for kind reply to query, and as Scotus’ says, 
according to the rules of harmony. With regard | cold air ae broken up as before described, be- | that is not all,” should be glad to hear more-not 
i ism of before it reaches the lower part of | as & “Thomist,” but as a would-be humane— 

alee ie 1 explained in 15 room; indeed, FL is dificult to believe that 80 Lnr. 
a very simple an evecive one on the Se a quantity of co air can be enterin the 791 J —Havi a 
suction rinciple. B shows the barrel; R the room, until it is tested by the hand, a candle, “or a ol 7 ——— 10 rita 
g V the reed-valve: C the reed-chamber or lighted match being held over the tube. The venti- . Norfolk ” Proposes, in order to obtain perpetual 
tube; P the plunger ; S lever Dating the plunger | lator is, therefore, in great measure, automatic. motion, I conceived the idea that, were any given 


Any further information if required.—G. FRYER. fallacious supposition that, because the air at the were then lowered suf ciently io 8055 Aten inmerso 


top of a heated Apartment is rarefied ou have ;, 
49767.] — Couplings for Railway - Cars. 8 N it in the water underneath that 
; $ y to make a hole at the top to let it out; whereas, j : ive Ji 
2 ago I saw, at a couple: 455 na watter o A the moment an opening ig instantly ascend, owing to the „ btness 
railway cars. It consisted of a rigid “ hook (if 1 | Made, the weight of the colder exterior atmosphere ractically tried this experiment on a small scale, 
i joi causes a ra id : d h found that it was an exact balance, because as the 


7 
earing | . : en I speak of a divin 

18 used which is worked in a very simple manner 2 a. ae to this tor ai ne e ere must not be an air-pump, as that would 
without any going between the cars. V. air er is to make Provision for Gee of fresh vitiate the proceedings.)— A., Liverpool. 


(49768.]—Couplings for Railway Cars.—I Vitiated air wil] find its own wa out. Certain it 49795.] — To « Fellow - Workman ” or 
send sketch of a patent automatic central coupling is, that if & cubic foot of cold’ fresh a „As 


oo.“ — expect the hairspring collet has got 

loose and touches under the cock. bar; if so, press it 

t on with your long-nosed pliers ; Place the cylinder 

ELEVATION ha it. in a hole in stake (Fig. » page 586) for safety ; 

: a ically air- ti j imney | place the cylinder between pu i you will 
soon see where it is bent. i i 

must straighten it as follows:—Make a hole ina 

piece of brass plate so that the cylinder fits in it 

ew hat tight, and commence to straighten it near 


e balance: then, oe Ade ee it n 


patience and care. If the Pivot is bent, you 
ighten in same way, only you begin at en of 

shoulder use the pivot 
18 solid, while the cylinder is hollow. The circleg 
on Fig. 70, page 585, are not very clear, so no doubt 
the accompanying aketch will suit you. E and F 


d requires some learning ; but they 
and buffer combined as used on the Rio Tinto anq | are tuned by e a little off the inside of the 


est part) to flatten, and 

. 15 railways. The hooks are made to sharpened by cutting off the ode » 80 as to reduce 

cou fi a” of the Pring. 8 are 1 to | the diameter. In ice T believe, the i 
n, 80 that they co un- | is 80 arr ed that if the bells are cp hf mne the 


land.—Draventeuan, [49785.]—Organ Action.—In “J, oiner's reply 


1 : 
[49776.]—The Slide-Valve.—Yoy need not in- increnads eases up ri a but as the size 


terfere by alterin your valve. Ifthe engi has; j : a 4 should i i inder. rizontal line from 
rau ce r ETC 
up to your own 11 right up to the conte if you | let such a nngerous Piece of mechanism one if he | wheel Jewel-hole, and under -pin on 
lik ports aft intends to d i the i he aiva to eas 4 | balance (the sketch represents movement without 
sing lever will act the same as expansion-valye 1 5 . 17 ay Bo 8 Ca 297 der ct on mainspring), . Jou get ord 
to (. Joiner’s” rep) » he would throw the ance resented in the iddle toot o Kat. 
tell you how to go on.—Camonne, whole thi up with disgust before it was half. the balan e directly ou will cea de spot N 
1, the tube may be of any shape, provided it is | simplest I Pe bent it, and not the most compli- it is not 80 you must shift your hairspring aati it 
ray the same throughout The method will | cated. All he will need is a backfall-frame and does, and then your watch will be “in beat,” ag 
still be ted. Wood backfalls, a small roller-board (not 20in. wide), that is what those spots are put there for SA 
will do very well but takes up more room than | about Gin. wide, as many stickers as there are | FELLOW WORKMAN j i 3 
zinc. The verti Pe must not be more than notes, and the keys. 1 have not the number by ; 


one-third of the height of room—hardly that. The | me in which to refer to Mr. Dresser’s article but [49801.] — Nebulæ. — + No Sig.’s ” difficulty 
force increases wi the length of nipe, and if it it J. B.“ cannot do without a sketch, I will send ik ea arise from 'gnorance of the magnification o 
w 


only requisite fo obtain force sufficient to conduct no pringe ; the only spring wanted is one under | means that this 8 is the 163rd in Sir W. Her- 
in Referri Now, 


ce ' 
broken up by impact with the ceiling; its force is escaping through the et-wire holes. when the | and, unless variable, a co i1cuous one, The fal- 
spent, and it then permeates any portion of the | note only á idiculous. 8 H 2 classifi 


En 

apartment may easily be emonstrated by | should any wind escape at 

arung few leaves, or brown paper, at the mouth | ing, bellows made by amateurs have all their work | faint nebula ; III, very faint nebulw ; IV, plane. 
of the pipe outside, when the odo. immedi- | set to supply sufficient wind for the pipes alone, nebulæ, stars y erelures, 
ately pervade every quarter of the room inside. A | without gu tuting a useless action, causing à | short rays, remarkable sha » V, very VE 


disliked, may be obviated by pacing a wind-guard [49787.]—Waggon Couplings.—Ordi rail- | BE ehea ie Tithe-Rent Charge. — The tithe. 
in | Way pba Se de Gre (en M. ana G. W. R.) cannot de shifted on to the tenants without a 

eat measure on the aspect, The rate of inflow of | have on iin. da three or five links, vary- distin i 
resh uir (if not affected b the action of a direct 1 i lin. to Igin. diameter. They are bolted cannot gain anything y refusing to pay a tithes 

. j . . be d draw. bar ook. These Waggons seldom rent charge, as Ìt is a first 53 the i 

of the outside and inside tem rature. For | have side-chains.—Dravontsman. would be going to law with the law of the land. 
example, the lighting of 2. couple of gas-jets §19787.]—Waggon Couplings.—In reply to | The Secretary of the Anti-Tithe League, 50, Book- 
the room will tel “Scotus,” p. 91, G. N. R. trucks have a chain and 9 V. C., might give youa few hints.— 


imme dia ’ 
rate, the atmosphere at the top of the room hook at each end. Ts it really necessary when two 


7 
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require a mandrel, a depth tool, and an upright 
tool ; unless you have these tools, you will not suc- 
ceed ; it would be cheaper for you to send it toa 
jobber if you are an amateur.—A FELLOW WORE- 


MAN. 
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49864.] — Photographic Lens.— A case of 
« flare in early photographie times—a common 
t can tho 


defect in lenses. 
‘ae furtber away from 


[49816.]—N.B. Locos.—Dimensions of 930 and 

follows :—Cylinders, 17 x 24; 
trailing wheels (coupled), 7 ft.: tractive 
force, 82·57lb.; diam. of leading wheels, 4ft. 6in.; 


wheel base, from centre of leading to centre of 


driving, 7ft. gin. from centre of driving to centre of 
trailing, Sft. tin. There are 254 tubes likin. diam. 
and jin pitch. Heating surface : tubes, 11108q. ft. : 
frebor. 96 Jeg. ft.: total 1208°9 ; as tine ae well as I do. I made two nunches and gui 

e tender | over 25 years since, and 1 have them now in con- 


Ao a e 
A. WATEINS. 
49805. — Whitworth Thread Taps and 
also Qas Thread Taps.— Let me advise none of 
‘ours? to try and improve on Whitworth threads ; 
if it is possible, it is unnecessary, and a very great 
inconvenience to depart from a standard. The 
following are the tables required: 


has cast 
pe between hard and 


1000 0 (ae TOR so tons. d 
old 2200gals. © water, and 3 tons coal, an | stant use ea is J. and the other is y They are 
Wi 9 he ee Renee oo mer the dimensions | made principally 5 No. 8 and 14 gauge pune sing, Pitch 
e Ga RaT : D, Expresa Hin be 5 put I often make hundreds of holes in y's iron wit Gas, IIin. and all above 11.294 
Their P abers ate are as follows: — 844 — 893 both. I never let the punch go through the metal, lin. and țin 1 (Threads 
3 Oe Pensa: 8752 902—91l. N E. Co 18724 „kor if the burr does not fly out it is remove wit k zin. . 18412 ( to inch 
924—933. N ile 1874 Al EPE TAY 55 a smaller punch. The punches are slightly tapered Small b ase ti 55 24 
153 (58 ), 18 (187 a ee 1 n and very smooth at point, always dipped in greasy Small brass tube +111: 
(870 353 a d 79 (185) e ie 840 waste before using the hand- hammer; said hammer | 
1050 1439 (1876) 5 a 1477 > (1882 ( Haver about ölb. weight; punch quite sharp as well as the # 8 |a * As so 
10 built 40 Gates nes rf Th 55 > ) an i ive bolster ; punch made a hittle smaller than bolster. | 8 | _ tc | 8 bo H ga 
wih Smith's ES 12 5 e re 5 5 No. 8 laid on bolster, aud punch held exactly over| 8 jg 24. % 2. a 23 9 2.8 
vi This ia 9 5 Le u ag the hole, one emart blow on punch the burr will go] £ — 8 E as L3 | wy 2 z 82 be 
aed) the M.R. Co., the latter being an auto- below like guushot. Make a nut to go in kole of a3 ESBE TY 3 8 38 2 2 
Aat T mD ake a Smith’ De aa ee as anvil, punch a § hole in a bit of iron a ttle larger | © 2 * 4 H Z 
| Atted to the engine a en ier aD cae 15 than unt. and eld on nut in anvil hole, now WE 3 5 „ 
not used Th= N E. Co. hav lately fitted the Jit a bit of steel on that, and either punch a hole in 1 in 10 in 
” N.E. Co. have lately fitted the use that or drill it, so that it is taper below to let the burr 14 a | 2 P ) 
i i t about 8in., t i 13 31 2 i 12 
N 2 11 
2 


gines with the Westinghouse fall out. Draw this tail end ou 


coupled express en 
at point, which js best if a bit of stee 


e as well as Smith's Vacuum. No. 393 is an 
older erred wheels 6 10 cy a are 16 A i it. Punch a bole in end and cut half off, trim up, & 3 i 
53 Pis The en; 8 : 15 a f = 10 harden polster, and bend tail end over and leaving (unusual size) 
driving and traili Bt bert tel 0 10 lead o just easy room for i, iron to pass easy- I have 41 9 1 ds 10 
574553 1 uilt b arth N la 185 various bolsters with tails; one 13 20in. ſong: these i | 11 ee oe 2 9 
dee No. 19. In 1 Jn. tho N E 12 b ait 10 lie ou the anvil, and the sledge is used on the punch | 1 K i i K 
passen er engines (1440—1449) *imilar to the 7ft The heads of all punchen must be in good trim atj 1 | 13 1 3 1 7 
oe led bun Ani oft heal: ? The cylin 1 ia well as the points, for a dull punch as well as bolster | 3 l bs. | 6 3 1 7 
17 la 24. Four 555 0 unt in 1882, viz. :— will break any punch, especially if not held exactly | 1 EEr 70 4 1 ü 
N 7486 488. 489, and | ay. Sees over the hole in bolster. A bad striker will play| 9 1 K * 11 6 1 41 
os. 486, 488, 489, an 668. 488 and 489 have been Old Dickens with the punches And if one pair 18 a & as $ 


renumbered 1472 and 1473 by Mr. M’Donnell, and | lent out they are returned useless.—G. B 
—C. R. MOORE. 


I believe 668 has also been renumbered. On page 


616, Vol. XXXIV., N a sketch and a few par- 
j ines, and the | every conceivable form have been trie e-Making. — Frame makers 


(49869.] — Fram 
who do not possess & mitre-cutting machine use a 
ard and long plane to true up the 


This answers well for soft w 


mouldings ; but in making some frames of ol 
ur- 


weight of the stan ard Gateshead“ class us 
Jwt. 
make this method answer, and 


I believe I have the weight of one or 
two other classes, which I will look up and send.— 


METEOR. 

49819.)—To “A Fellow Workman.’’—It is 
not necessary to temper pinions, &c., unless the 
watch be of superior finish and small. To harden 
proceed as follows :—Place the pinion on a piece of 
charcoal or umice-stone, heat it to a cherry - red. 


all (see letter 21217, last week). 
essential that the legs should divide half-way UP, 


up into a length of 2ft. Sin.—A. WATEINE. 


then drop it into a cup of rain-water: next heat a 49855. —Perambulator wheels.—lIf Nun. 
large piece of iron 1D the fire until it turns blue, Dor.“ had read my query more carefully, he would 
pad po business to attempt to 


lace your pinion upon this for two or 
ant the opinion of some one wit 


require 
the lengths o , 


ff witha fine tenon saw, and a shooting- 
block to plane them to the mitre requi d. 


is required in 


p SP. 
then lay it quietly on a piece of wood to cool, and | answer it. Iw 
finish pivot with your file and polisher.— A FELLOW | experience, and not a mere theorist. The lady in | art of the thing lies in the planing 
i chased a bassinette, with spider wheels | Then again, the trying-plane must be truly square, 
and the face quite true the iron must be inly 


question pur 
and rubber tires The latter were very 800D cut 


with the country roads and came off. Presently 


WORKMAN. 

49824.) Western Australia.—A new book 
entitled “The Emigrant's Guide,” would no doubt | n ; : 
be of value to you, as it contains useful information | the spokes began to give way, and, ultimately, she 
for those leaving their own country for another. had to replace the wheels with wooden oues.— 


It is published at 98, High-street, Homerton, | PATER. 


E.—W. HENLEY RICHMOND, Bootle, 49855.]J—Perambulator wheels.—The spider- 
the old ones, 


pacia it will be to 


London, 
Liverpool. wheels possess many advantages over 
to W. L.“ for composed of wooden spokes and iron tires. In the i 
look very much smarter and | was afflicted with the kind of tumour descri 


149829. Brewing. — Thanks 
i i use the New River 


his kind offer. I 
*a water; I mash at 165°, 


bour an alf, 0 
I get the second water on at 170°, I bo 
rt with a pound of hops for an hour 
d do the same with the second wort, 
and by the time I have the mash-tub washed out, 
both worts are put in it at 70°, with about half a 
pint of good fresh yeast, and well stirred, and left 
24 hours, with the exception of watch- | times at the beginning of this month, and showed 
which I keep about 70°; then | it to some peo le who had never seen it before. It 
all the yeast I can get off, and put it in the extended up Saturn. Last night (25th) it was 

filling until done wor g. As I| well seen here. — C. J. R., Ventnor. 

lose all control after I put : i 
; [49859.] — Hat-Ventilation. — I have 
j] | pleasure in sub i 

„ and I think it would prove 
case: Take a piece of very thin tin, and cut out 4 
piece same shape as Fig. 1, A, sufficiently large 


ances, convenience, and utility, by 
for- spider-wheels and rubber tires. 
LEY RICHMOND. 


[498A6.]— Zodiacal Light.—I saw it several Keep the part as quiet as possible. 


had a return of the swelling. Let 
try this treatm in i 

do him no harm, 
suffering, anxiety, and expense 
Switzerland. 


[49876.] -Power of Cra 
must consider the direction of crank. 


t being steam: therefore, 


u 
is to know the exact quantity of yeast I ought to 
I eter- to 


[49869.] — e Making. 
ired dy Amateur, are & mitre-block to cut 
Great 


i making & ghooting-block, as the 
to proper angle. 


round and very sharp, and set very fine. In 
i foun t the pieces require to 

a trifle froma true mitre, or tne me will 
ition to fly 


will be evident that you obtain full force of steam & 
i diminish at A, 


the same result. A 


with 
radical cure was obtained by simply keeping, for 
of coarse linen, loosely 


about lin. thick), constantly ti ; 
I forget if the salt was kept moist ; but I think not. 
j i I have never 


ent when the akin is healed: it can 
and may save him 2 deal of 


nk.—In answering this 
We 


it to be driven towards A 


B, whereas the pressure begins f 
and does not regain it again until it arrives at & 
j ri ht-hand side of circle, 


mine when it has ferme 
verse: and any corrections in mashing, any Fs C. p 
1 * a” 
y received by au AMATEUR f° or rather, in direct o position to B. At these two 
ints you get the driest steam, and consequently 


would be gladl 
BREWER. 


[49892.] Intensity coil.— Sigma 


more power.— PATTERNMAKES. 
I think, 


[45830.}— SIIde-Velvee Yoo had better send 
our valves to a shop. and have them faced up, and c 
sbean do Jor seatings to it. . N mistakes me. 1 understand that the induced cur- 
faced up, YOU II m proceed n this way: get some 8 rent comes from the rimary in the sense of being 
put a Little on valve— | i S — enerated by it t the same time it is not 
= identical with it 1 read in the English Cyclopa dia, 
ii (Rubmkorfi’s) elec- 


not too much, rubit against seatings, and then pro- 

i don't be afraid of scraping some 
the seating get worn 
aud bottom 
ana two outside bars. It is as well to have a 
i i you lifting valve in a 


straight - edge, it will save 
If vou had given a description of 


long, similar to B, 
k inside, and covered | the quantity is grea y 
t-eband. This could an induced current mu 
left-hand side of hat, and must be | inducing it, oF this in 
C, where the hat show be per- accession to its pled te increasin 
-| forated freely, or cut out to correspon with aper- | wire increases rou 
ed ou shoul Ta i j This little device cou d be stitched on, uzzled about, as Iam to 
3 and would not look conspicuous. Put a small hole 
(49835.|— Geneve Pivot-Holes. —You will at top of hat. — PATTERNMAKEB. 


is what I am p 
finer the wire the greater the resi 


the current ; 


stance it offers to 
so that it seems, contrary to the 


— — .... 
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Keueral rule, to gain strength instead of losing it 
by passing through a resisting medium. —Novick. 
14990 4.] —Eczema. — 1 have been a sufferer. I 
am now well, and I should like to say a few words 
to your correspoudeut ** Boswell.” J had several 
ammeut physicians to attend me: they none of them 
did me an good; one nearly killed me. I thin, 1 aud the boiler 
ae 5 V should be kept clean, and so work economically, as 
and treating the places externally with sulphur | 2 E va Pn Ae the OE ee 
ointment. Ido not mean gluttony and indulging i rust are spo 13 N 1 5 L 5 55 
in drinking when I use the word "“ geucrous,” but forming a general was 8 of the plates, — ati “aes f unwillingly r udered. ONE Wu HAS 
good and moderate. Let him also beware of [49914.]—Boiler.—No wonder that you find it a 1 TeSa tie Mice se SA 
lowering the System. It ig clearly a disease that difticult job to remove 2in. thick of scale on the | BEEN : ee 
will have its time, and Work its way through and | bottom of your boiler. Your system of working [49920.]—Lathe-Heads.—If this querist will 
out of the system. One of the noble army of | wants reforming. First of all, do not work the look at reply to query 49808, page 68. only the 
physicians recommended me ale: another purged | boiler more thun a month before opening for clean- number previous to this, he will find, under the 
me With jovinium and calomel six times a dıy. ing out and examination. Blow out g little, say bead ‘* Enamel Paint Baking,” the information he 
Clearly they kuow nothing about the disease.—Z._ | vin. down the i before starting the requires. — J. PourLsoy. 


Pa ’ wo engine every morning. This will remove the greater 99071. ; ened 1. 
49007. J—L. and S. W. Engines. No. l í 3, portion of the sediment formed whilst the engine ee ot ** 15 1 
Fireball, ‘ft. coupled ; 80, Hornet, oft. Gin. coup ed: was standing during the night. The boiler fluid $ oF = 
and 230, 6ft. coupled; tender-engines, all with you use does not appear to be of auy service in pre- | [49927 Coating for Roof Tiles.—Try thin 
cylinders I7in. by 27 in. Nos. 33 (Phoenix) and 185 venting the formation of scale. As to the red spots, | patent knotting floated over the tiles: but I do not 
are 5ft. Gin. coupled Well-tanks, cylinders 15}in. i itti thiuk this querist can complain, if the paiut he used 
by 20in.—W. B. P. me 5 three years ago has now become detective, 
($9908. ]—Chain-Pumps.—May I suggest that - SOULSON. 
ve seen what appears to me to be a much (49929.]—Drill-Chuck. —If “Twist Drill 
simpler form of pum for so small a lift as 4ft, than cares to write to Richard Lloyd and Co., advertigi 
A chain-pump woul be? It was simply a belt, on page iv. of “ours,” they will forward him an 


covered with blanket or flannel, caused to revolve at | if illustrated price list, showing 13 different styles of 
a quick speed over two drums, one directly Over the | boiler, take prompt means to prevent any further pr E ty . 
0 


ler; and when I saw it, it was rulsing a large | pitting. Change the lubricant if possible. If the 
volume of water about 10ft. high, throwing off the i 
Water by centrifugal force as the bolt turned to 
‘descend.—A. » Liverpool. 


[49909.]—Timepiece.—The proper way to put 
a Mainspring into a barrel is bya spring tool, which 
can be bought at the tool-shops. You must be 
careful of your fingers if you slip. The weather 
acting on the cat-gut caunot interfere with rate of 
going; it will on y make the cat-gut longer or 


follows :—Dissolve and Pass into feed water IIb. to 
IIb. of common soda daily: open the bottom 
blow out tap (commonly called the Sludze tap) 


their grievances publicly, and make a business of 
doing it, with the object of being left alone in 
future, it will do a Sreat service to all who have to 
Pay income tax on irregular incomes. “Jimbo” 
evidently expecta to pay on his actual income: this 
is a mistake. He must pay on what can be squeezed 
out of him, and need consider his income no more 
than the commissioners do. If he is hard and 
troublesome to Squeeze, aud will not be made to 
see that he should pay everything he is asked, he 
will be better treated. The most fractious and 
exacting visitor at an hotel gets the best service, 


stoppage. Clean the boiler out at least every two 
months, cooling it down gradually with the water 


rom which the feed-water is 
taken, stop it, and exhaust into the air: or, better 
still, have a proper water-heater. Prompt action 
now will save pounds in the long-run. may say 
that the water used in my boilers comes from 
the chalk,” and the fluid I use keeps them in good 
condition at a very small annual cost, particulars of 


which I gave in * ours” some time ago.— LABOR 


149930. — Black Spirit Dye.—I think, if you 
obtained a Very superior Nigrosin, and dissolved it 
in a little spirits of tu ntine, and then added toan 
oil varnish, you woul have what you require,—J, 
Poutson, 


149937. — Resistance of Iron Wire. 
Size of Wire. Ohms. 


orter—a very little.—R, E. B. O Viner. ; 135 
6400 10. — Sirius. — “ Iolanthe” has probably A 5551 
misunderstood the lecturer concerning the tirst fact 6 3°96 
e mentions. Sirius is, indeed, now approaching he lever being 8 13-6 
tne pirat apes put itas not at all correct to ind | balanced. However, if „Inquirer“ will work out 10 20:5 
85 . th zen be Soe aes approaching the following rule, he will arrive at a definite con- 11 23˙0 
recenti“ the world began. n the contrary, clusion. Thus: From the required pressure on 16 84-0 
as recently as within the st half-dozen years he ij . 


Field service cable 10 
—STORY, Chemist, Canterbury. 


[49938.]—Adhesive.—Gloy is now commonly 


Was receding from us at the rate of 29} miles per the valve in pounds subtract 


second. The following brief account of how these 


used for the purpose of pasting paper on walls; 
’ ‘ 1 55 be e weight, aud the quo- i : 
Roscoe’s work on S ectrum Analysis,’ When a [betwe pacar A } thaps that auswer your purpose.—J. 
Steam-engine ig approaching aa 1 70 note of itg| tient is the weight in pounds required to be placed -0ULSON 


upon the lever at that distance. —PATTERNMAKER. 
49918.]— Transmitter. — The « Crossley,” 
“ Johnson,” * Gower,” « Moseley,” or any trans- 


mitter with rollers in, may be carried about withont 
fear of damage. VINCENT. 


14018.]— Transmitter. — 4 case containing the 
carbon, coil, switches, and bell is most convenient ; 
and this might also contain the battery; a line 


Whistle appears higher than when it is receding : in 
Other words, the waves of sound come more quickly 
from an 3 than from a receding Whistle. 
is is exactly the case with light: waves of 
light come more quickly from a source that is 
approaching us, than from one that is recedin : 
Consequently the position of the dark lines in ¢ e 
Spectrum of an advancing source of light is different 
to that in a receding lines Tt has been found that direct will receive attention. as a sketch and par- 
when Frauenhofer’s lines are displaced towards the ticulars will take up room —Srory Chemist G. 
red end of the spectrum they indicate that the terbury. i i ‘ 


(19919.]—Income-Tax.—The theory is that 
Lach person has a legal right to be assessed on his 
income, and that even if paid, he can recover the 
excess afterwards. If imbo ” can get on the 
friendly side of the Surveyor, and keep him ag a 
friend, no doubt he will get his rights; there are 


* . 


a line and make the in uiry, as he is the manufac- 


properly corked.—T. P. 
oo L. and N. W. R. Co's. Engines. 


She runs sometimes the Scotch, sometimes the 
Irish, evening mail train. She comes up by one of 
the Irish mails: the men like her. There are eight 
more of the same type building at Crewe. -A. T. T. 


149948. —L. N. W. R. Engines. —Mr. Webb's 
compound engine, Experiment,” ruus the up and 
down Irish mails. If “M. E. W. wil} consult 
the time-tables, I daresay he will be able to see her. 
The Company is building eight or nine more, one 
of which is just finished, named „Compound.“ 
This fitted with the vacuum brake, is built Some 
hing similar, but, I believe, the two outside 
cylinders are larger.—Nomen, 


(49948.] Joy's Valve-gear.—This gear, as 
applied to a marine engine, was illustrated in Vol. 
XI. P. 611. On p. 70, Vol. XXXII., Mr. 
Verey claimed it, as a method he had adopted for 
many years before Mr. Joy described it.— Nox. 

OR. ; 


the same prisms and greatly magnifying the Spectra, 
obtained, it is possible to 1 Whether some 
well known line (say the line) is in its proper 


either no time or no skill to Prepare accounts aud 
balance-sheets specially invented for th 
ha . : 


am consequently unable to say how it is arrived at. 
A Youne ASTRONOMER. 


[49911.]—Blectrical Testing.—The best book 
On this subject is Kempe on Electrica! Testing.” — 
VNcENT. 


15 1.]J— Electrical Testing.—I should advise 
„Jolanthe“ to obtain the “ Handbook of Eleetrical 
Testing,” by H. R. Kempe, and published by 
Spon. It can be consulted at the library of the 
Society of Telegraph Engineers, 4, The Sanctuary, 

"estminster.—STUDENT. 

[+9911.]—Eleotrica] Testing. — “Iolanthe” 
will obtain the information required in Preece and 
Sivewright's Telegraphy, “ Fleeming Jenkin’s 
** Electricity and Magnetism,” and also Spragun’s 
forthcoming Electricity.“ — Story, Chemist, 
Canterbury, 


he has to pay. If Jimbo“ submits with mode- 
rate ease to his increase, he will be done again next 
year to a greater extent, the tax bein piled on 
steadily up to the point at which people begin to 
show fight with determination. If . J 

settle steadily down to make as much trouble aa he 


[49949.] — 8oda -Water Pumps. — Write to 

essrs. Barnet aud Foster, Forston-streef, Shep- 
herdess-walk, London, N inelosing twelve Stam pss 
stating your requirements, and they will forward 
ou one of their catalogues, giving you all the in — 
ormation you require.—J. PouLson. 


Income Tax epartment, Somerset House, London 
(letters need no stamp), he will do a 


[49951.]—Relievo Maps.—Whiting and size, 
R. P. G. 
149951. Relievo Maps. —Try a little fines 
plaster of Paris, to be obtained at the Italian figures 
makers in Leather-lane, Holboru, mixad wit 
sturch-powder.—J. PoulLsOx. 


(419951.]—Relievo Maps.—Nothing but thre 
best red or White-lead putty will auswer the por — 
Pose. Unless “F, B. M. enn fully rely on his 

ainter or Glazier, he had better mike it at homes “ 

inseed oil, Whiting, und white-lead, Flour is rac 
more use than bran. In common putty the lee X 
is left out. The best soon hardenz, aud cay Tee, 
painted any colour,—J OHN Hamrpen. 


never can be Properly and fairly levied, and it 
is the interest of the commissioners to keep things 
an quiet as possible: anything like a genera Outery, 
if persisted in, would shut up the tux at once. Tt 
is quite within the possibilities for any person to 
reasonably give about two hundred times the ver- 
age amount of trouble. The Somerset House 
water cannot be considered fairly clean,“ as he people will spend time and trouble to calm him 
terma it, although it may be clear and crystal whon down, awl choke him off at the last. pinch, as, with 
drawu from the well. My mode of treating such a | their diplomatic skill, they can easily do; but if all 
bouer with feed-water, as described, would be as | who are anything like unfairly used will ventilate 
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490954. — Galvanometers. — About 602. of 
4mils (40 B. W. G.) S.C. wire = 1000w. resistance is 
the standard for both the galvanometers that 
“ Electric ” mentions. — VINCENT. 


{49948.]—Pendulum.—The pendulum seen by 
“ Auton '’ was one by Ward ; a description of it is 
to be found in Reed's treatise on Clock and 
Watch Work,” p. 376, and was invented about the 
year 1807. If " Auton ” cannot see Reed's, I will 
write out the description, with drawing, by the 
Editor's permission.—R. E. B. 


149959.] — Escapement. As Auton ” does not 


like the recoil escupement (though I think it the 
best for 8-days loug-case clock), he could certainly 
apply a pin-pallet escapement (for I suppose he 
means hulf-round pins for the pallets, and not pins 
in the escapemeut wheel), as are to be seen in 
some old French clocks; the dead-beat is the only 
other escapemenut he could use for such a clock ; but 
this wauts so little weight if well made, or pendu- 


lum will vibrate too much; the pendulum-bob 


should be about 101b., pendulum spring about lin. 
Wa cers by zin. wide, und rather weak.— 


[49961.] — Hairsprings of Watches. — To 
4 ALFOJOE.’’*—There are several ways to remove 
the roller from a lever-staff. I always use a strong 
pair of tweezers; some use a pair of brass-faced 


pliers. Cthers use u pair of sliding tongs, with a 
Oue or two 
objects have to be kept in view in taking off a 


cavity at the tips to clutch the roller. 


roller. First, that the ruby-pin does uot receive 
injury. Secondly, that the edge of the roller is 
not burred by the grip of the tool. If the edge 
gets burred, it would, in action, get foul of the 
pallets-gunrd pin. To remove it, pluce the chaps 
of the pliers or tweezers on either side of the 
roller, letting one rest fairly against the crescent 
edges. This gives a square bearing; then, holding 
the balance-wliel firmly, give the roller a turn 
and a hft at the same time, using very gentle 
force—sometimes one turn and a lift will loosen 
sufficieutly to admit of being removed easily with 
fingers; if not, give another turn. When you re- 
place it, place the staff on a hollow stake bottom 
upwards and press the roller firmly down with a 
pair of tweezers, having the staff and roller-pin 
uccommodated safely between the points. It is 
really a simple matter, and only requires a little 
care in the doing. I recommended benzine for 
removing oil frum hairsprings or other parts of 
watches. No doubt essence of lemoine or other 
esseuces are best for tarnish’or other discoloration. 
Benzine would not remove tarnish, and the essence 
‘would be of little use, Ithink, for oil. I do not use 
any essence, so cannot say positively. There are 
gauges for testing the strength of hairsprings, but 
they are notin general use, and, moreover, are 
rather expensive affairs, and require very careful 
adjustment to be of any service to a workman. 
‘was fumiliar with one some years ago which had a 
dial (numbered), anda hand to record strength of 
spring tested, but I could not trust myself to give 
a description of it now from memory. Hairsprings 
will keep safely in tissue-paper damped with oil, 
or in dry tinfoil folds. On no account touch them 
with the fingers, or if the hand be moist lay them 
in the palm of it.—ALFOJOE. 


[49962.]—Planishing Copper.—For small 
quantities this is done between a polished steel 
hammer and a polished steel anvil; but if any 
0 is needed, it is far cheaper to buy the 
copper bright, cold rolled. —T. F. 


UNANSWERED QUERIES, 
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The numbers and titles of queries which remain unan- 
swered for sive weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards. We trust 
our readers wiil look over the list and send what information 
they can Jor the benefit of their fellow contributors, 


“a Omega ” has replied to 49054 ; 
oe A., L' pool,“ 49527. 


Bince our last, 
“F, A. M., 49221, 49527; 


40272. Wire Coils, p. 466. 

49280. Wbeel- cutting Engine, 486. 

49292. Injector, 487. 

49293, Fulham’s Process for Ornament ing in Gold, 487 
493072. Gas Engine, 487. 

495. Classification of Sugars by Polariscope, 487. 
19320, I'ritne Cost, 487. 

4933). Radical Cure for Hernia, 487. 

49334. Ee} Fishery, 487. 

49317. G. W. Engines, 487. 

49451. Polishing Rrass Goods, p. 578. 


49548, L. and S. W. Engines, 579, 


19608, On Refractors in Gent zul, 679 
49611. Air Guns, 579. 

49612. Loadon Prelim. Sci., 579. 

498 0. Oigan, 579. 

49621, Warped Timber, 579. 

49822. Cotton Bands, 579. 

49625, Lithography—Crainced Plates, 579. 
49643, Ground Pipeclay, 0. 

$9844, Siemens’ Dynamo Machine, DSO. 
6643, Local Boards and their Powers, 580. 


QUERIES. 
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[eas — Legal Query. — Will Mr. Wetherfield 
kindly advise An Old Tradesman” who last January 
hul his nll—viz., stock-in-trade—distrained for rent and 
sold (bought by son-in-law). The furniture, &c., 
belonged to eon who had borrowed money on it under a 
bill or sale. The son and son-in-law agreed to give the 
furniture. &c., and stock-in-trade, to their mother (trades- 
man’s wife), who has carried on the business ever since. 
There was no assignment of stock by son-in-law; there is 
an assignment of furniture, &e., by son to his mother, in 
consideration of her paying off the balance of bill of sale, 
which she has done. The stock was nearly all sold by 
her, and replaced by new before an execution from County 
Court was levied on the stock and shop-tittings the early 
Part of this month. on a judgment against the old trades- 
man. The wite gave high bailiff a claim that the goods 
levied were her property, but was subscquently sold. and 
I expect will be interpleaded next Court. Should the 
Wife win the case or pluintiff withdraw, will an action 
lie for damages against high bailiff or plaintiff, or 
against both! The wife is the tenant of the preinises 
since January, Where she und the old tradesman live as 
before.—An OLG TaA DESMAN. 


[19967.] — Watertight Packing for Small 
Surgical Syringes.—I am greatly bothered by the 
detective behaviour or the very small pumps we surgeons 
use for the operation of hypodermic injection. Alter a 
repetition of this process, frequently the skin and the 
under-skin structures inflame, and after this harden and 
then grow dense and tough like leather. At this etage, 
although one can coax a well-made sharp-pointed tube 
into the place, it is intensely ditficult to inject a few 
drops of liquid, for the tough hide stubbornly resists, 
until at last the hydraulic force bursts the syringe, or 
drives a small bit of the packing back and ruins the once 
tight little pump. I am utterly weary of trying again,” 
and J have inquired from many a“ brother- chip fur a 
better packing. I have had the pump-cylinder made in 
silver and bored true—but with little good, for the 
cylinder is very small—about 3-16 of an inch in bore, 
stroke 2in. The cylinder has a screwed cap, the tiny 
needle is as fine as the finest used by the finest sempstress, 
yet is tubular, and carries its dose into the most delicate 
tissues or this mortal frame. It is made of lovely and 
selected bits of pure steel, and it needs a firm yet tender 
tiuger to manage it. Will not some reader help us poor 
laine dogs over this stile ?—Ronert ELI Ia. 


{49968.]—To Mr. Wetherfleld.— My grandfather 
on my mother’s side, died some twenty years ago, leaving 
a will which provided that his estate, consisting principally 
of properties in London, should be realised. and the pro- 
ceeds invested in Consols, the interest payable to his 
surviving daughters, and on their death the principal to 
their children. The trust has somehow fallen into the 
hands of one of the husbands of one of the daughters. 
This trustee has been gradually realising the properties, 
but as surely ung the proceeds into his own business, 
and this has been the case for many years, instead of 
putting the money into Consols, as directed by the will. 

y mother. who gets 5 per cent. interest in place of 3 per 
cent., doesnotobjecttot R r ea an in 
the matter. 1, however, along with my brothers and sisters, 
are very nuch afraid that, when the time comes, our shares 
will not be of much value. I have objected to the course 
the trustee is taking, but he simply ignores me. What I 
wish to know then, is, can I compel the trustee to take 
along with him another trustee, or can I get another 
trustee appointed in place of the present one by an 
application to the Court, and whether this would be 
costly to me, as I think the independence of the trustee 
is maintained by the idea he has, that I am not able to 
move in the matter for fear of the costs !—A CLERK. 


49969.}—Galway Hooker.—Would * Black Snow ” 
enlighten me by giving dimensions of a Galway hocker, or a 
relereuce to sorne person that will M. A. 


49970.) Voss Machiae.—In making the axis of 
the Voss machine I could not get the boss to revolve 
evenly, and intend muking it afresh. Will some practical 
render tell me how it is made! I got the steel axis turned; 
und drilled out the brass boss afterwards, and I made the 
axis al] conical—is this richt? A sketch of partas would 
oblige myself and others in same difħiculty.—BYESTANDER. 


49971. Rubbings of Brasses.—I shall be much 
ob bged to any readers of the E. M.“ who will give me 
information as to the best materials to use for taking 
“rubbings ” of monumental brasses? I have hitherto 
used ordinary heel-ball,”? and ' lining paper” (which 
is about 22in. wide), but cannot help thinking there must 
be some improved substance to the former; it does 
not seen to me to come off readily enongh, that ir, with- 
out such excessive pressure as to stretch the paper and 
muke it positively dangerous in the way of teanng it, 
more especially so after the *theel-ball” gets warm and 
waxy. Obviously, a good rubbing substance should, at 
the same time be such that the * rubbing”? should not 
afterwards be liable to smudge. I shall be very glad if 
anyone will inform me of any substance which his been 
tound to improve the plain * heeleball ” when uuxed with 
it, or of any improved rubber whatever; also for any 
hints as to paper, and the usual and best way oi mounting 
and arranying a collection of rubbings ! !— SIR ROGER DE 
TsuMPINGTON. 


(19972..— Bronzing Cast-Iron.—I do not know 
whether I shall want a lacquer or bronze powder. I want. 
to make small iron castings look like brass, and Shall be 
glad if you will say whether lacquer or bronze pauvder will 
do best, and give recipes for the same and vbuge a— 
MECHANIC. 

(49973.)—Reverse Current.—Will any reader of 
the “ E. M.“ oblige me with a tall explanation of the 
term *' reverse current -R. C. MIN TOS. 


14997 J.] —Siagle Line Wire. Suppose two stations 
A and Bare connected by a single line wire and copper 
plate sunk im earth at each station respectively, I send 
a simal from A to B. which deflects a galvanometer 
needle at B in a certain dira tion, say to the. lett. This 
Signal is sent through the line wire. If I wish now to 
send an opposite signal. that is, to deflect the valva- 
nometer nevdle to the right, docs the cunent take the 
direction of the line or the earth!) It murt nter the 


wire coil of galvanometer at B, in opposite direction to 
cause an opposite deflection—hence fromearth. What I 
wish to be clear upon is the question. Does a current ran 
from A to B through curth? If so, what tends to cause 
that current to take that definite direction -R. C. Ms- 
TON. 


49975.J— Glass Painting.—To Mr. J. Povrsox 
ann A. N. H.”’—Thanks for your last, and for offer of 
further assistance. You say the painting must not be 
shown the fire. If. then, it be placed in a window where 
the sun will reach it in summer, would that injure it? 
Where can I obtain the aniline colours !—and which is 
best to use, the spritas, methylited finish, or turpentine ? 
What varnish do you recommend? And does the glass 
need no preparation previous to painting upon it! at 
plass is dee! I have generally scen a rather rough. 
irregular kind. How can I draw designs upon the glass 
preparatory to painting them in fully !—H. BALTOUR. 


(49976.)—Star Maps.—I am about to make a series 
of «tar mape, including stars of the Sth or 6th mags. 
Wil F. R. A. B.” or some of your astronomical readers 
kindly help me by saying which catalogue or catalogues 
I should use !— Uya. 


(49977.J—The Coming Eclipse at Brisbane. — 
Would F. R. A. S.“ or one of your astronomical corre- 
spondents, kindly tell me how to calculate the time of 
beginning of the solar eclipse on May 6, at Brisbane, in 
Qucenslind—local time I mean, and whether it will be 
total at that place or not? Perhaps he cin give me & 
rule for any given place. Any information will oblige— 
E. J. B. 

497 8.]—Pipe-Nozzle.— Will one of your corre- 
spondents inform me what is the best taper to use in con- 
tmeting the size of a pipe to obtain an increased velocity 
of water at a yminimiun loss of power, such as the 
nozzle of a tire-hose 1X. L. 


(49979.]—Grist-Mill.—I have erected a steam grist 
mill to grind corn, and I can’t get on fast enough with u 
sel mill, or grind fine enough, so must add stones. I 
hu ve some stones offered which have been Tana idle 
and out of doors two or three years. Could any of your 
renders kindly inform me if the weather has damaged the 
sune any, and in what way? Also, how to proceed in 
erecting the sume on a floor above herd, to drive from a 
pullcy wheel, und the cost of such erection, and greatly 
oblive—ALILLEk. 

[4980.1] — Defective Diagrams. — Will nome 
reader tell me how to alter the defects in the accoompany~ 
ing (uayrams, us the engine runs very unsteady, and, it 


—— — 


— ~ 
ders : 
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being n fresh situnt ion, I should like to know what to do 
to alter the defects I- OMR WILLINd ro LEARN. 


(49981.]—Keevill’s Prismatic Lantern.—I am 
now using in pluces where I cannot get coal-gas the 
Ethoxo limelicht, but it does not work well with a dis- 
solving lantern. When the dissolver is turned, if the slide 
is kept in over two minutes, and the lime in the opposite 
gets any cooled the light ges out with a sharp report like 
a pistol. I have been thinking of fitting up the glasses 
of my pair of Sciopticons to dissolve with one light the 
same as the Keevill lantern; but, as I have never seen 
one, would any brother-reader who has it kindly give u 
deseription of it. giving the sizes that would enable me to. 
get it made? Also, say where I can purchase the prism, 
and how it is fixed on the front ?—TraveELLine Exo 
HIBITOR. 

[49982.,—E bonising.—I have tried the recipe given 
in Vol. XXXIII., page 873, No. 848, June, 1881, of the 
E. M.,“ for ebonising liquid: it gives a deep black, but. 
although I twice apply it ina boiling state on mahogany 
und oak, a slight rubbing with the finest glasspuper 
reveals the original colour of the woods, as I find the case 
with the purchased dyes. Can anyone give me a remedy ? 
I mix the stecl-tilings with vinegar, but they do not seem 
to be dissolved.—- BRN Ex. 


ee for Artificial Leg. —I have gn 
artificial leg with steel hinge knee-joints, which make an 
unearthly rattle every step I take. Will any of *' ours 
say how I might prevent this, or what is the best form of 
joint for this purpose !—Sianauman. 

{49984.1—Legal.—A miller is thinking of introducing 
a portable engine as auxiliary power. It would be most 
convenient to place it about 20ft. from hirhwuy, a range 
of sheds intervening some 16ft. high. Will he be in- 
fringing the law in eo doing? And, does a covering 
render it lawful to work portable engine within Soft. of 
ruad !—G. H. GoweEks. 


(49985.)—Burnisher or Rolling Press.— Would 
some experienced photographer give a young amateur 
advice as to which is the best machine for finishing 
portrmits and views IN. 


[49986.]—Heating Potash and Hot-Water 
Tanke.—Can any of your reulers tell me the best and 
mort economical method of heating quickly potash und 
bot-water tanks and sawdust pan in a mill works where 
the mutive-power in a gaseenzine ! Would it be better 
to have a brock furnace arrangement with a horizontal 
flue passing under two of the tanks! Or, would it be 
better to have a small low-pressure boiler and puss steam 
through pipes at the bottom of each tank !— PLATER. 


'49997.1-Lamps for Magic-Lantern.—I have 
two magic-Janterns to which am desirous of fitting 
lumps to burn mineral oi], and should be very glad if 
some of the many readers of ours”? would give me their 
valuable advice as to the best form of larap to use. Iam 
recommended to try a Silber. The lanterns are ot 


tlle... 
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mahoyany, and have Shin. condensers, What reflector 
should be used, and What is the rule as to shape and 
Position of same 9. L. A. 


490838. — Lawn Sand. Can anyone tell me the 
composition of lawn sand, or of any similar composition, 
for destroying weeds without injuring the grass 7—C, 


should be boiled in water, and the milk added afterwards; 


but they cannot agree on the subject of rice-couking, — 


ment, which is accordingly done, and the name of 
CHARLEY. 


- (chosen by consent of A. and B.) written with black- 
lead, substituted 7 his tae 5 re a 190 15 
0004. }— j sis | Openly heard to make bets in favour of. n Yet after the 
I E a piano Clean T lat Dies and, nd ane an race is finished, he comes forward and claims to give his 

rae eee copper or sodium 95 my Wire, it is next to im- decision as a referee, which he accordin ly does in favour 
Possible to get it clean again. Can any one say how it 
may be cleaned expeditiously 1— V. V. 


50005.) -G. W. R. Looos. Could any reader kindly 
supply me with dimensions of new Great Western Railway 
Company's coupled assenger locomotives ! What trains 

th they make good time -A. T. T. 


50006.) —Lathe Question.— Will some practical 
turner kindly give me the following information for 
sclentifie Purpoxes—viz., the number of minutes required 
to give one roughing cut and one finishing cut (iu a good 
70 suitable modern and new lathe) to Ift. n length of 


400.) — Gelatine Sheets. Would anyone be : t 

h to give me the formula for making sheet stakes, after being cautioned by the backers of the losing 
inting. &c., and also man not to do so! I hear that u case Was so decided on 
that ground some time ago.— Caterer. i 


[6018.;—Chimney for Steam - Boilert.— To 
„Boswz LI. — Will you please a what minimum height 
and proportions of chimney stalk nre required to fully 
work, respectively, one, two, and three, two-flued Lan- 
cashire boilers, each 30ft. by 7ft. diam., at say, 501b. pres- 
sure? Since the Bradford disaster, there is growing a 
strong feeling against very high chimneys. Would a short 

id j d 


thick sheet gelatine as now used under the 
lain for band-painting 1H. J OHNSTON, 
[49990.}—Spectrum.—What will make the ultra- 
violet rays of the trum visible! What will muke the 
ul sred rays of the spectrum visible 1—C, H. 
[49991.—Pneunatic Shutter.—Will some reader 
dly give me the necessary instructions for makin 


pressed the shutter opens !—Semvervivo. 


[49992.]—Legal.—wi] Mr. Wetherfield kindly advise 
under the following circumstances !— D. owes R. a sum 
of £32. D.’s wife dies, and P. himself is put into a 
Iunatic-asylum. D. has Property, which the Parish seize 
in order to clear themselves of the expense of D.'s 


square foot of cast iron and of cast brass, or what is 
called gunmetal, and oblige !—Caprary Burton. 


(50007.1—Wimshurat’s Influence Machine. — 
To Mr. Laxcastrer.—] am makin 


machines, and find a difficulty in 11 the brass 


150019.) — Pia no. would some of your musical 
friends inform me if the iron frame in the upright pianos | 
increases their power and tone ’—and if so, how! Does ) 


D.'s mother has property which D.'s family is likely to F 
as she is now ill. Can R. send a claim in to ‘the (50020. )—Fishing.—To “Tir Savers.” —I shall be 

of the old lady's Property, or how is he to pro- very pleased to receive any hints you can give on worm 

D. RRE. fishing for trout also, how you use your ground bait !— ! 

ON Wao Can't CATCH RM. 


| 
(60021.)—Slide-Rule.—Is there any slide-rule made 
uodecimally divided which could be used for“ squaring” 
builders’ superficial dimensions which are taken in feet 
and inches! Dimensions ranging from, say, ift, by ift. 
up to 99ft. 11in. by 49f¢, llin., and if 80, how near to 
truth can the result of squaring the last pair of dimensions 
be read off — No Siu. 

(50022. ] —Steam.—Two boilers, which work at 601b. per 
guare inch pressure, supply a condensing engine and have 
more steam than is required. Another boiler, which is 


— 
4 


it be necessary to make similar Projections, or can J ha ve 
the sectors flat, and let the brushes touch the glass as it 
4099.) —L. N. W. Compound Locos.—Can any What siz 
One give particulars of the new compound engine ? 
hear that she has er cylinders than the Experi- 
ment,” and that sho ran, with a load, from Stockport to 
we (25 miles) in 18 minutes ?—Mck. 


v4. —Oarpenter Automatic Air Brake. 
ul some correspondent give a description of this brake, 
or say where I can get one i—McK., 


[49995.]—Steam-Launch Propeller:, — Would 
some of your numerous readers who ha 


How long a spark may I expect if my machine is 
Properly constructed !—OupeEts. 

(50008.]—Ova] Holes.—Can any reader give me a 
good and simple plan of drilling oval holes by hand up to, 
say, zin. 2 in., or describe mode in which the oval holes in 
. of loose propeller blades are drilled in machine — 


[50009.]—Short-Sight.—1 am short-sighted at the 
age of 20. The farthest distance at which I can read 
Replies ” is 10in. with right eye, 1lin. with left ; with 
both eyes Min. What glasses shall I obtain, and will it 
be necessary to wear them always, or only while reading 
and writing ?—A Creek 

(50010.]—Legal.— To Ma. WETHERrIFLD.—Would 
you oblige by answering the following :—A, rents a house 
from B. and pays the rent monthly, but no arrangement 


firs 
the length of notice required before leavin e house. 


. 


two boiler systems, so as to get eee quantity of steam 
for the compound engine. Will x 


practicable, and how it may be done !—W, I. C 
50023. Doomsday Book. — Can anyone tell me 


the meaning of the words “ alodiu ” (accent on the u ) and 
‘' Geldau ” in the Doomsday book '—R. Haynes, 


Ax Ax Arz. 


49900. Walking Tour — Huddersfield to 
Londou.—Is this Practicable for a ten days’ walking 
tour! If so, which is the most desiruble route ? Informa- 
tion as to condition of roads, Scenery, hotels, and similar 
topics will be acceptable to an intending pedestrian. Is 
there any guidebook which would be useful.—ALeHaRpD. 


[49997.1 — Thomson Galvanometer. — 1 am 
anxious to make a Thomson mirror galy; . If 


e done, with 
sizes of wire, Tesistance, &., and any practical hints will 


1746 and 1747; 2000 and 2001.— W 


50025. — Water Pressure.— A cistern fixed 100ft. 
high with pipe duwn to the bottum, and suppose 100 taps 
to be tixed in pipe every tin., the tirst tap. say 6f¢. from 
Water-line in cistern. What would the Pressure be at 
each tap, say per square inch, or the rule for estimating 
Same !—Ove ix Trousie. 


(50026. ]—Engine. —I have a 30-horse horizonta} 
condeusing engine, cylinder 30in. diam., stroke ft., 40 
reys. per min., steam cut off at 1-7th the Stroke; 
initial Pressure on the piston 30lb. Now what would 


Nos. 394 to 395; 1165; 1157 to W. be to 1481 1683; 

(50011.J—Le acy Duty.—Wil Mr. Wetherfield 
kindly answer the following :—A man Wills the whole to 
his wife, after all just debts are paid, and makes her sole 
executnx, but dues not distinctly name any property in 
his will. Some years ago £1,000 was de osited in a bank 
in the names of both, with a proviso that either should 

have power to Withdraw at any time during their joint 
149908. — Sm, all Dynam O. — am about con- lives. or the necessor after the death of one of 
structing a small dynamo to light ur to six 10-candle reek i : 
incandescent (Edison or Swun) lamps, and Would feel 1 hy law to pay Legacy duty on the whole op any Of 


r 


be the saving if I was to put a 26in. Toe instead So TA 
t is if the initial pressure on the piston to 40lb. 
what materials are uired, and probable cost? Would following and help an old reader! One end of a bar of | 30in., tha ; 
it be best to get the macner, ready-made and magnetised’ round iron is built into a wall, and from the other end a | Persquare inch, cut-off the same as before ! Also, what 
t is the j 


st and simplest galvanic battery for one 
incandescent (10-candle) for 12 hours 1—J. J. H. 


[49999.]—Photo. Query.—A. has his photo. taken, 
and dies. B. af 


terwards takes it ty C. to copy and 
enlarge. B. then sells a lot of these enla g 1 


buys one of these, and has it co ied small by E. D then 
Offers these for sale cheaper than C.'s Copies? Is this 
Wegal, and if so, who is culpable, D. or E. —JalLhIRD. 


weight is e ec, Which causes a deflection of iin. at 


1e bar. How much ater in proportion 
must the diameter of a similar bar e, which, 


Cisely the same conditions, shall only be deflected 1-16in. ? 
(2) What change-wheels should be used to cut a lin. 


„ 
should be the diam. of the equilibrium valve for a 30111. 
by bft. stroke, 40 revs. per min. !—No Si. 

450027.] — Medical Query.—A friend has bee 
suffering from what some surgeons have named Tinea 
decalvans, others Tinea tonsurans, for a Period of three 

ths 


takes place in hardening and tempering, this being taken 
at 1-3zin. in the foot J. J. 


kindly assist in giving, through these columns, a deseri s 
. ion ¢ bove skin-discases with appropnate eme iew? 
ao (50013]—To Preserve Wood Palisades. will | tion of the a 
cattle hat pat made fern g N 55 feeding pome one of “ours » kindly tell me if wood palisades wear | Cl vDxv. 


longer if tar paint is put on them when put down in the 


(60001.)— H IV 37 — Lam garden, or let them remain exposed to the wentlier with- 


noticed how very plainly the nucleus of above nebula is 
now to be seen f Wi i I is li 


in e a nebula. It was seen with šin., but less 


[50028]. —Engine Query. Will some of ours be 

vod enough ty point out the defects in the annexed 
9 and say what is the Cause uf the steam line put 
nothing is put on the wood it wears longer. Elm or red 
deal will be used.—Aynxious. 


(50014.j--Zine Cistern.—I am Pestered with an old 
Zine cistern which leaks. I have found and stopped some 
leaks at the bottom ; but if more than about a foot of water 
i in, i ough I have spent 


; 3 n anyone help me ? 
Is there any kind of Perfectly innocuous Paint, solution, or 
Us 


in a wooden 
ly, with 7in. hole cut out of end of body, with idea of 
Warm air warming so as not to dew when opencd in 
day, carly ; but it is not always effectual. The benzole 


mp does prevent dew forming. Does it hurt flgure!— 
Svugney. 


(50002.]— Heating Chapel. — Can any of your 
readers tell me which is the best arrancement for 


~ 


School and chapel by high pressure ° The pipes laid in 


rising higher ? The flgure is taken from a 
eusing engines, diam. of cylinder Quin. Att. 

running at 34 revolutions per minute, boiler pressure 

70lb., lead of maw valves 1-16; and expansion valve eut 


off at J stroke. Steam pipes to engine frum boiler tan. > are 
these too small '—A TO Haso. 


(50029.}—-Pumping I work a ram ump for ee 
a boiler; but as there is often great di culty with it, 
fear the distance from the well is too great. I wish to 

OW what is the Greatest distance a Pump can carry 
Water; and supposing the length of the present lift can- 
not be curtaileu, how I shou hat is the rnoat 
1 distance where there is but a restricted chaice ? 
A. Porter, 


Pair of con- 
Stroke, and 


(50015.]—Water Supply.—it is proposed to convey 


pring three quarters 


e want to make use of these pipes 
as heretofore. At Present we use four coils Placed in two 
8, which is very expensive.—Doxis Ub. 


esteemed a favour by—Srozy, Chemist, Canterbury. 
(50016.)—Varnishing Oil Paintings.—Havin 


get the best food value for my money by boiling | lately finished my first oil-painting on canvas, I varnish cs p80 Mt Form, ana Har rene eater. 
my rice in water, and drinking the milk, or y baking the 1 1 ero varnish 2 ay although this for Batteri i 


eeks, the Picture 
remains quite sticky, and shows no sign of becoming dry. 


carbon ? Oudly, in using 
and carbon, do the respective bi 
the aioe and N the EM F of th 
irdly, what is t action in a cell u n the cum ressed 
blocks of manganese and carbon, the Lead “Arlo 


Datural and healthy manner ? My mother always gives 
me my puddings baked ; but my fa rs the i vind 
that ht extent destroyed by prolonged baki is made by one of the first artists'ecolour houses. — 


150017.]—To Mr. Fred. Wetherfleld.—A. and B. 
arrange a match for a sum of money a side. C., D., and 
E. are chosen to act as referees. Arriving on the ground, 
E., in the presence of Witnesses, refusea to stand, and 

ve his name struck out of the articles of 


matter! J may say that mother is of same Opinion as 
father with regard to oatmeal Porridge —viz, , that it 


me with the names and classes of the following 1—viz 7 


eee i LS 
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giase-paper. 9. It is molten tin poured through s 
sieve into water. )— ISR ENDER. (The eacapement must 
be adapted to the wheel. If you cannot obtain the 


ANSWEBS TO CORRESPONDENTS. 


cme, and now draw the rents: (2) Now, of the same Hall-court, F. C., Ss. “Louk through the indices. )— 


society Lhave obtained an advance of money upon some 


8 ; j z % AU communications should be addressed to the Ebiron services of 4 clockmaker you should look up the indices ; 
: ar freely amongst E jedes of carbon an’ mie 0 “he ExoLISH Mecuanic, 31; Tavistock-streel, Covent | but the query as it stands is unanswera le, and the 
in nese), wonld not the M F be improv and how | % . 5 j 
À l out constancy y., what effect would be pro- Gbrden, W. C. drawing useless.) — Cosine. (See the index recently 
h cod b a cell (with carbon wi published, and the last four or five volumes. No. 20 
` da e ul; in lieu of carbon and manganese mixed! would do for armature.) —J : (Gees Mark- 
. ree I D CARBON 1. Write on one side of the paper only, and put draw- ing of Jewellery, kw and Co., Stationers 
i AMAAN i inga for illustrations on te pieces of paper. 2. Put Hall-oourt, E. C.; but see p. 79, Vol. III., an 
499051. —Regula tor for Coil.— want to make 8 | titles to queries, an en answ ucries put the other Po. in back volumes.)—IRONMONORR. (You 
1 regulator for & sweet shocking coil. It must not be a numbers as well as the titles of the queries to whi the | sbould have looked in any textbook of physics. It 
z water one. Will come one be kind enough to tell me | replies refer. 9. No ch is e tor inserting letters, refers to the weight of a given volume of any substance 
y how to do it AAA. ueries, or replies. 4 Letters or queries ing for ad- | compared to the weight of tbe same volume of water 
a (50082 1-Legal.—(1), I in connection with another dresses f manufacturers OF correspondenta, OF where under specified conditions of temperature, &c.)—SugGak 
7 18 ame buil Aing property. upon which we, tools or other articles can be or replies giving Doobl z. (We think Spons, Charing- cross, publish a 
: some time ago, O tained an advance of money from a such informs on, cannot ae ARR ar 1 Wente oi 185 Meran subject.) — Mac, q e 
y ing society i on of the | ments. 8 o question asking for educa'io or scientific | Elec etallurgy. Lockwood and ©0 ; - tioners 
z duilding society. The aociety have taken Possess information is through the pos Letters sent 
; see pp. 334, ’ ; ‘ 
a ber property. entirely on My che £ rivate account ; if t inquirers Indices of back volumes. )—E. N. (Similar requests have 
the Ba k ling sas thould aa the thst lotor more a 2 Attention is especially drawn. to hint No. 4. The] sont to the U. G. column, and as no one hus made a 
| it does Dot private prope Sere pon which 7 have space devoted to letters, queries, and replies is meant for | machine like yours, that is where your qucry would go. 
l btained Y aate advance, and on my own accoun e general „and it 18 not fair to occupy it with ques- It is a matter for calculation and experiment 
mly as above stated, and gell it to cover any loss, or | tions guch as are in cated above, which are only of indi-“ afterwards ; but you will find much information 10 


recent numbers. Had it been a Siemens or a Gramme. 
you might possibly have obtained some useful hints 
from others who have tried experiments: but you have 


upon wbi indivi tion, and we trust our v ves of it. pitched upon & machine which but a brief existence 
money from & rivate individual, can e . : [ ; t 5 
Society pay off this mortgagee his claim, in. order to cover BACK NUMBERS. ..; F uon muat periment 3 

i which they may have respecting case !] We receive so many queries asking for directions how to] times asthe pressure is increased so many times is the 

—or is it that every MO in binding on that property | make many instruments and appliances which have] volume of air decreased. That has been tested and 


only upon which money been advanced in the first | been fully described in back volumes that we have com- 


: j ; l f : : found true up to 750Ib., when air is reduced to about 
instance! (4) Finally, How long can a Building Societ iled a list, which we shall insert in this column at inter- I : ’ : 
hold a pereon responsible for the money "Sy vanced, Pals, of those most frequen sent, and as the num one of its Pr ae ee — Ne t 
with interest, after they take possession, before are still in stock, new subscribers should consult the list reckon what will be occu jed t ressure.) 2 
ar to sell? Can they run u e in- before sending th uestiong. D. R id (Tarwered oü 725 Dru he (Yes! 
terest to what length they may proper, 1 wer Batteries: Nos. 715, 718, 721, 724, 7. 731, 734, 741. several A series f e on them com t 
s not paying its WAY, d redecming itself llows camera : Nos. 475, 480, 894, 897. week. Loo . the index issu Lew 23.— 
0. Bookbinding : Nos. 613, 627, 770. LEscnk. (As it is Printing ink it is doubtful whether 


Cements: NOS. 877, 729. 
Coils, induction : Nos. 613, 620, 638; 640, 779, 797, 832, 885. 
Coils, medical : Nos. 944, 898. 

Copying processes : Nos. 750, 753, 761, 762. 

Electric bells: Nos. 545, 558, 


30088.]—L. and N. W. Engines. — Wanted, the 

ive stations of tre following : — 3%, 46, 60, 104, 109. 

147, 202. 936, 394, 351, ace, 305 661, 596. G05, 636, 662, 
; ; i 


you will succeed ; but you can turpentine or 


Pnosrnarz. (The reci be found on p. 41, No. 
730.)—F, READING. (Warne and Co. publish a six- 
penny book on the tel Nia In the novel the effects are 
155 IE ix a Foo. (See PP. 113, 134, 

|. ; ook through the indices under Bol- 
dering. 2. You must draw it down to the temper 
uired.)—RIFLEMAN. (The heat brings u moisture, 


(50084. C. W. R. Engin‘ 8. Wanted particulars 
(including stations) of —946, 40, 2017, 2018, 2020, 2024, 379. 
380, 472, 2022, 2007 2027. 2081, 2082, 2064. 2002, Humber, 


s Electro-plating : No. 833 
„Sir Watkin (the Broad Gauge), 1370.— J E. p 


uers: Nos. 429, 475, 622, 866 
i ine: N 


50035.} Exhibiting Phases of Moon.— Will Nic iato tg NG 208 811 os. 376, 589, 783, 826. which is apt to mislead. There is nothing 1 practice 
Silver-plating : Nos. 830, 868, 869, 870, 871, 874. ber a by e eger af (Yes ; both cats be 
* es: 321, 478, 619, 675, 691. 728, 775. only the muscles. 2. Beneficial, not injurious. 


particular time and place, s0 as to be able to show, in an 
becultation, the star's path vE e the light and | The following are the initials, &c., of letters to hand up 
dark part of the moon 1—-J. HARGREAVES. 3 evening, April 4, and unacknowl 

ere :— 
JABEZ Fraxcis.—P. Bailly. — T. Fletcher. — Roberts, 
Adlard, and Coa Herbert.— Exeter Bicycle Co.— 


Rowing, cricket, outdoor games generally ; where they 


CHE Mottershead o. — J. Bateman. — fl. i und surface is uced in the 0 by 
88. J. Gaddes. — T. Richards and Co. — Gen. Cun- | rubbing the eng with fine emery after the lines ba ve 
i deen etched by the acid.)— Rost. O’F. (Answered on 


TE one fo de Emnat de p. 51.) BOILER. (Not that we know of. Why should 
L Comm tions this departmen 

8 to the Chess itor, at the office of the 
Se Mecuayic, 31. Tavistock-street, Covent-garden, 


8. B. Gemmill.—Sub Judice.— J. E. Gore.—Jack Tür n- 


A 
Rover 
- some one of your talent correspondents explain how to 
how the appearance of the moon’s phases at any 
| B. Haroourt.— Electric. Fader.— M. J. May be Roy 


— Astrono Society.— Pattern Maker ~ Ster unless they are closed Up, and then, if they secen 
CABINET JOE. All about celluloid in back numbers. See enough, the will burst.)—EpwABD WatTson.— 
PROBLEM DCCCKXIX.—By J. THURSBY. b. $56 0 5 , ldd . is very indefinite ; Bthuxo lim i bt was fully 13 o. 832 e 
: : ut if we understan celluloid is made RO SEV escriptive letters on PP. ds 107, 177, VO 
(From recently published collection.) o and nitric acids, and dosing N V e correspondent re! to probably meant 


Pith camphor. You will find full particulars at plaee 
cited.) -A Youxe FITTER. 158 „ Common-Sense for ou think it would be advisabl 
7 ba Wha 


Biack. 


Gas Users,” from Crosby 1 

doner's Hall-court, E.C., price j—T. Saa 

(Suppose you look through tae back volumes and choose | only a taller shaft, or turning the exhaust steam into 

the one—we have given 30 many—that you think you the existing one.)—A. J. Fosses. (We do not know, 
LAA 5 


and 265, Vol. r the par. was contributed ; but try Messrs. Trübner, 
look through the index of that volume.)—C. BARRETT. Ludyate-hill, E. C., or Sampson Low and Co., Flee 
street, E.C 2. In Bond’s “ book of the Tele- 


graph,” Lockwood and Co., Stationers’ Hall-court, E.C., 
you will find illustrations and descriptions of the 


} Floors. We presume you mean asphalte proper—not 
hone apparenti for your commercial the tar mixture.) W. CaniLL. (See pp. 553, 600, Vol. 
benefit. You should, therefore, pay. for it, or invent XXX i 


details, so far as d, from the clerk to the com- cesses, which oy n loo through the 
pany, and London, E. C., is quite sufficient address indices. H. (We can only refer you to the indices, 
you can put Grocers’ Hall-court, Poultry, if you like, unless you state definitely what it is you wish to know 
—W. E. T (Beneficial, as you found it; but the] for. instance, whether bronzing by achi or by a sort of 

ad varnish of bronze-powder.)—A. E. Cross. (It is & 


JV. V. (The Gower Bell is the 
one most extensively used, we believe, by the com- 
panics here and in Paris; but Blake’s is a great 
avourite, and 80 is the Puntelephone. For the first. 


disease is constitutional, and requires perso 
man 


rough tests in back volumes n the water 18 
thoroughly bad they will indicate it, but they are use~ 
less in many cases where the. water is dangero 


delicate and difficult analysis, but you will find several 
e 


White. (1148| see P: 510, No. 828 ; for Blake's, P. 14, No, 781; Pan. charged with sewage contamination. 2. You 
l telephone, p. 87, No. 888. All have been descri at] information in recent numbers—see Scientific News 
White to play and mate in two moves. other places, and so have other instruments which ma this week.) —IxOUIER. (Addresses must be advertised 
— be quite as effective A variety of trumenta T are used for; they are not inserted as ueries. 2. It is the 
SoLUTION TO 827 5 by the onpa 2. Look through the indices, Or motto of the Earl of Mount Cashell, and means force 
Whit Black procure ey's Micro- Photograp y” (H. K. Lewis, united becomes more. powerful.” ‘Dulcis is Latin for 
1 Kt Es 1. B or P moves Gower-street, L. C be vey 10 (See p. 575, No. 935. sweet ; purus, pure but salutaris will do for the other 
: or K-K 4 (a You should make the offer for exchange lessons in the word. )—CECIL. y did you let the bicycle go without 
2. Q-Q6 9. K moves ) Exchange column.) C. A. C. (Kindly refer to the the guarantee! You have now uo other remedy but to 
4. Kt K R ( 3. Anything indices. Recipes of various descriptions have n| sue for the payments due in the County-court.)— 
4. Mates ) i y given so many times, and it is impossible for us to te Mexory. (We know nothing of the system. 
z (41. K-QB4 which will suit you best. )—INSULATED. (Mix the been extensively ed elsewhere, but we suspect in 
2. Q-Q 6 (eh) 2. K-Q Kt crushed carbon with treacle and buke; but you had or owa concludi words that “a 5 that can 
3. Kt- QB 79 ch) 3. K moves better use plates cut out of the solid. 2. It is a matter earn it bas memory enough already to learn anything. ) 
4. Q mates e ` : for experiment; but it is very doubtful whether you vise in ignorance o 


X. V. Z. (How can we aoe 
the testator s intentions! 
named in the first will! Better employ a solicitor to 
make a fresh will, or there will be litigation by-and-by.) 
W. D. J. (The barrow belongs to no one; the police 
will retain it till hey discover the ri htful owner. }— 
H. J. ALDBIDGE. 3 ou can have nothing better than 
wood.)— WALTER J. May. (We fear not weekly: but 
occasional notes would be welcome. But you must 
remember that the circulation of the Exuiisit M- 
cHanic covers the globe, and that cultural Gisecti sus 
would therefore often be useless.) — J. C. L. (Nos. 313 
322, 324 can be had; tbe others are out of print.'— 
Warrer, W. A. TAYLOR, URAN IU, G. D. arc vCTOALb. 
(In type.) 


would get uny light at all.“ 3. Probably about five 


— 


NOTICES TO CORRESPONDENTS. properly secured by n patent is protected; a subse- 


Co quent inventor embracing it in his improvements, must 
anecT Solutions to 825 by S. Seymour Follwell; to 886 y the prior patentee. It is open to any one to in- 
by D. Mackay. = 


59 55 hea Po 0 ae 18 prepare to show, to 
J. B. of xford.— : 2 : e satisfaction of a court o W, that the invention is 
Boxford.—Your solution of 826 breaks Gown it] dd; but failing in that, he will be muleted in damages. 
1. „ R-K 8 B-P two — Ay OLD SUBSCRIBER. ‘There are hundreds of devices 
B rases bet ' g Kt5 B takes p of the kind. If you have not the back volumes, ce P. 
91.) —PorTHOS. lan a reply on p. 19. The simplest 13 
D. Macxav-— How, if in your solution of 827 2. = red i irit, 
ounces to the quart. Perhaps you did not size the 
work. You should size and rub smooth with finest 


f B moves l 
Youur first moves correct, but not the second. 


— —— 
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ENGLISH MECHANIC AND 


WORLD OF SCIENCE: No. 941. 


APRIL 6, 1888. 


Every Workman connected with the Building 

em requiring a Situation should advertise in “THE BUILD- 

‚G NEWS.“ published every FRIDAY, eae Fourpence, 
at 31, Tavistock - street, Covent - garden, London, W. C. 


“THE BUILDING NEWS" is the Principal Journal, repre- 
senting Architects and Builders, and has the largest circulation 
of any Professional Journal in the kingdom. 


Every Workman should insist on secing “THE BUILDING 
NEWS "every week at his Club or Coffce House. He will tind 
more Lists of Tenders for new work in it every week thun in 
auy similar paper, and can thus judge where work is likely to be 
had. He is also specially invited to make use of ‘ Intercom- 
munication if he wants know anything about his trade, to 
write to the Editor if he has any suggestions to make, and to 
advertise in the paper when he wants work. 


The cha for Advertisements for Situations is One Shilling 
or Twenty Words, and Sixpence for every Eight Words after. 


NOTICE TO SUBSCRIBERS. 


fabscribers receiving thelr coples direct from the office are re- 

ucsted to observe that the last number of the term for which 

cir subscriptian is paid will be forwarded to them in INE 
‘Wrapper, as an intimation that a freah remittance is necessary, if 
it is desired to continue the Subscription. 


TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANCE. 


6s. 64. for Six Months and 11s. for Twelve Months, Post- free to 
any part ofthe United Kingdom. For the United States. I3s., or 
3 dols, 25c. gold ; to France or Belgium, 13s., or 16f. 60. to India 
‘via Brindisi), 158. 24.; to New Zealand, the Cape, the West 
Indies, Canada, Nova Scotia, Natal, or any of the Australian 
Colonics, 13a. 


The remittance should be made by Post-office order. Back 
numbers canrot be sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at the rute of 
4d. cach to cover extra postage. 


Menars, Janes W. Qoran and Co., of 924, Chestnut- street, Phila- 
delphia, are authorised to receive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rute of 3 dals. 
25.. gold, or Thirteen Shillings per annum, post- free. The copica 
will be forwarded direct by mall trum the publishing office in 
London. All subscriptions will commence with the number first 
issued after the receipt of the subscription. If back numbers are 
required to complete volumes, they must be paid for at the rute of 
1d. each copy, to cover extra postage. 


Vola. X XIV., XXVI., XXVII., XXVII., XXX., XXXI., XXXII., 
XXXI, X XXIV. , and XX XV.. bound in cloth, 7s. each. 


Vol. XXXVI. Ready Shortly, Price 7s. 


All the other bound volumes are out of print. Bubacribers 
would do well to order volumes as soon as possible after the con- 
clusion of cach half-yearly volume in March and September, as 
only alimited number are bound up, and these soon run out of 
pruut. Must Of our back numbers can be had singly, price 2d. 
each, through any bookscller ur newsagent, or 23d. each, post- free 
frm the office (except index numbers, which ure 3d. each, or 
yrost-free, Sd.) 


Indexes for Vols. I., VI., VII., VIII., and IX., 2d. each. Post 
free 24d. each. Indexes to Vol. KI. and to subsequent vols., 3d. 
each, or post free, 33d. Cases for binding, Is. 6d. cach. 


„ Robscribers are requested to order Cases and Vols. through 
their booksellers, and not to send direct. The regulations of the 
Post Office prevent their transmission through the Post. 


Epps’s Cocoa.—Grateful and Comforting.— 
— By a thorouzh knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a careful appli- 
cation of the fine proper: of well-sclected Coton, Mr. Epps baa 
provided our breakfast tables with a delicately favoured beverage 
which may save us many heavy doctor's bills. It is by the judi- 
cious use of such articles of diet that a constitution may de gradu 
ally built up until pain enough to resist every tendency to 
disease. Hundreds of subtle malsdics are floating around us ready 
to attack wherever there isa weak point. We may escape many 
3 fatal shaft by lceping ourselves well fortified with pure blood 
and a properly nourished frame. - (irit Service Gazette. —Mada 
simply with boiling water or milk. Sold only in Packets, labelled 
“James Eres and Co., Homaopathic Chemists, London. —Also 
makcrs of Epps’e Chocolate Essence. 


CHARGES FOR ADVERTISING, 


Thirty Words e a ‘6 

„ Byery additional eight words 0 6 

Front Page Advertisements Five Shillings for the first 4) words, 

efterwards Sd. per line. Paragraph Advertisements One Shilling 

er line. No from page or paragraph advertisement inserted for 

ess than Five Shillings. Reduced terms for series of more than 6 
lnsertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN—for 


8. d. 

Twenty-four words ee ee os ee ee ee 0 3 
For every succeeding Eight words R : ..0 3 
ADVERTISEMENTS in the SIXPENNY SALE COLUMN: 
a. d. 

Sixteen words .. 7 .. 8 . 0 6 


For every succeeding Eight Words oe Es . 0 6 

„It must be borne in mind that no Displayed advertisements 
can appear íin the“ Sixpenny Sale Column.” All advertisements 
mast be prepaid; no reduction is made on repeated insertions , 
and in cases where the amount sent exceeds One Shilling, the 
publisher would be grateful if a P.O.0. could be sent, and not 
stamps. Stamps, however (preferably halfpenny stamps), may 
be sent where Ít is inconvenient to obtain P. O. O's. 
i The address is included as part of the advertisement, and charged 
or. 

Advertisements must reach the office by I p.m. on Wednesday 
to insure insertion in the following Friday's number. 


Holloway’s Ointment and Pills exercise price- 
less power over lumbago, all pains of the muscles, nerves, and 
e and ch reduce all swellings caused by accidental 

njuries, weakness, or hereditary taints. The intelligible instruc- 
tions enveloping Holloway's medicine give full counsel for using 
it most advantageuusly fur regaining health, strength, und 
mobility. 


OUR EXCHANGE COLUMN. 
— . — 
The charge for Exchange Notices is 3d. for the first 24 words, 
and 3d. sor every succeeding 8 words. 
— . — 


Lathe.—Valuable Engine Turning and Ornamental 
Lathe, very claborate, but ema Cust £1, any reasonable 
offers, can be ecen any time.—#), King’s-road, Peckham. 


Magnificent American Organ, carved walnut case, 
9, stops, octave coupler, sub-bass,vox -humaua.swell (makers, Bell. 
of Canada) cost £40.—40, King’s-road, Peckham. 


Wanted (Wholesale!, Model and Optical 


Frrtinga. Any kind of secoad-hand guud, usctul, ecleniide ap- 
paratus. —Car LaTi 


Two 4ft. Glass Clock Dials. What offers i—Swix- 


pes and duns, Birmingham. 


3in. Astro. Telescope, mounted at equatorial angle 
on . tri pod, 5 feet bigh, two cyepicers, ane terros- 
trial, What offers ?—H. Cock h: N, Middleton, sear Manchester. 


Bicycle (49in.)—Boy’s Excelsior (Bayliss. Thomas 
and Co.;, in ürst-closs condition What sitera in exchaoge.—W. 
C. Reowan, Rameay- street. Rochdale. 


Stereoscopic Lens (Dallmeyer), and } Mabogany 
Camera. in perfect order. Wanted, >à by 64 flix camera, or 
other photographic apparatus. -F. E., University Co’. gr, Gower- 
atreet, W.C. 


Books.—‘“ Plarfair’s Midwifery,’ “Gray's Ana- 
tomy,” Erichsen's Surgery, t Fox's Shin Dis asos. Fowne's 
Chemistry, Fenwiek's Medical Diagnosis” Wauted, photo- 
graphic apparatue.—s. E., University College, Gower-strect, W. C. 


Copper Still. half-gallon. with inner jacket for dia- 
tilling herbs, and condenser. Wanted, Dulimeyer's Rapid Rect - 
linear lens.—S. E., University College, Gower-street, M. C. 


Side Lever Engine. not finished. cylinder 2in. bore, 
fin. stroke. Has cost £4. What offers: -N H. Apus, 19, 
Ridding lane, Wednesbury. 


Music.—“ Boccaccio,” voral score, for other operas 
to value. Five vols. Christer, all quite ucv. Offers requested. 
-W. G., 167, East lodia-road, London, E 


Pair beautiful framed Oil Paintings. 22 by 15, also 
lot of snakes, K.. in spirits. Nest of MAN ed Exchauge 
lantern with few slides.—J. Friosr. Hawkotone, Giencorag, Perth, 
Scotland. 


Siin. London Bicycle, cost £16 182) Will exchange 
for powerful a-trouomivsl tel scope, retectur (r- U. =, Oc 
refractur. Would sive a little cash to make up Value.—Srevua, 
2, White Rock Gardens, Hastings. 


Pair 12in. Globes, with horizon and brass declination 
Cireles no stands; Offers In exchange to Neat, IZ, Buutu buur ur- 
terrace., Bournemyuth. 


Ferns.—Asplenium Viride, Lastren Rigida. Colina, 
Montana, Dilitata, Shield. Parsley, Poivpoaiua: Roberttanmuce, 
Oak, Erosoa, Scoleopendrium, Trichomanes, Exchange useful 
articles.—Juuy Brass, Cliff Bro w., Kendal. 


Screw Steamboat. 4it. long. copper Cornish riveted 
boiler, pair of slite cngiues, zin bore, din. stroke. Torn e- pump. 
Lathe wanted. —Mookrs. 


Hand Sewing-Machine and @rindstenc. 30in. by 
tiin., new. What offers?) Anvi aud useful meruanical Cools 
wuntecd.— Mook, 215, Cable-street, E. 


Horizontal Engine, } h.-p., nearly new: been turn- 
inglathe. Reason for selling, using gas instead af stean. Ex- 
change, with sash, for zin centre self-avang inthe - FAAN (is 
Unorawoonp, Sywell Hall, Northampton. 


To Watchmakers and Amuateurs.—* Horological 


JOURNAL,” trom April, Ps, tu present month Clean, and in 
geo2 condition. Ofers.—d. F. H.. 6, Arthur-street, Rochdale, 


Organ Soundboard, 2 stops. bellows, metal and 
wood pipes. All professional make Wanted platt photo. 
material, or useful cxchange.—Baunes, Munktoa, Dorchester. 


SILK FINISHED HANDKERCHIEFS. 


IN VARIOUS SIZES, WHITE OR COLOURED. 


M ESSRS. HENRY AND CO. beg to thank their 

patrons for the large measure of success which has 
been accurded them, and beg to announce that, owing to 
the immense demand for their Fancy Brocaded and Silk 
Finished Handkerchiefs, they have aguin and again 
cleared out their stock. Thanks to this support, they 
are now the 

LARGEST BUYERS IN THE TRADE. 

Having entered into negotiations for further supplies. 
they are now enabled to lower their former prices, so that 
in future the 27in. white or Xin. coloured, light and dirk 
blue, and scarlet brocaded Handkerchiefs, will be sold at 
the one price—viz., 1s. each, or 13 stamps, 28. 10d. for 3 
or 36 stamps, 5s. for 6 or 66 stamps, Ys. 6d. per dozen or 
120 stamps. 

No one need be afraid to send for a sample, as money 


Suitable for the Neck or Porket, 
(Registered by Royal Letters Patent.) 


will be returned if the goods are sent back unsoiled on 
receipt. The handkerchiefs are of large size, richly 
brocaded, suitable for lady or gentleman, and can be used 
for either neck or pocket ; while the softaess, elegance, 
and delicacy of these goods make them infinitely 
preferable to the finest cambric. 

The brocaded alate are exquisite, and display the 
wonderful beauty and variety of the weaver’s art repro- 
ducing with marvellous accuracy the beauties of ferns, 
flowers, birds, &c. 

In addition to our 1s. handkerchiefs, we have a 
superior blue or red bordered, or all-coloured handker- 
chief, 27in. square, or ull white, 30in. square, suitable for 
a muffler. Prices of this superior-quality handkerchief, 
post free, 18. 3d. or 16 stamps; three for 3s. 6d. or 45 
stamps; six for 6s. 6d. or 82 stamps; twelve for 12s. or 150. 


‘finished handkerchiefs, 


A choice Present for cither Lady or Geatleman. 


The superior Handkerchi-fs can be had either in pure 
white, or in the tollowing colours :— 


PINK CRIMSON LIGHT GREEN 
FAWN ECRUE NAVY BLUE 
CORAL CREAM PEEP ROSE 
FRENCH GREY SALMON CHAMOLS 
SILVER GREY VIOLET BUFF 

BLACK PALE BLUE LROWN 
MAUVE OLD GCLD FONCEAU 
AMBER CERISE S-ARLET 
LAVENDER CITRON 


We have also purchase] a large pircel of superior 
I size Blin. square, snitable for 
Ladies’ Shawls ; colours as above, feinged all round, 


price 18. td. each; 6 fur Ss., or 100 stamps. 


PURE SILK HANDEERCHIEFS. 


Encouraged by the large sale of our Pure Silk Handker- 
chiefs, we have secured 
A DIRECT SUPPLY 
of severnl Large Parcels of 
CHINA, INDIA. & FRENCH SILK HANDKERCHIEFS 
at Extraordinarily Low Prices for Cash. 

Our range of Pure Silk Handkerchiefs is now very ex- 

tensive, 2ud embraces among otheis the following: — 
OUR LEADING LINE. 

The BROCHE, Pure Silk Handkerchief, with satin 
Howers, size 19in. by 19in. Suitable for the neck or 
pocket, beautifully embossed, white, with coloured borders, 
or any coloured ground, with small white satin brocaded 
flowers on the same. 1s. 6d., or 19 stamps ; six for Ss, or 
10Vstamps. This handkerchief is specially reserved to us, 
and cannot possibly be obtained elsewhere in England. 
Superior best quality, in pure white only, 26in. syuare, 
handsomely tigured, suitable for Jady or gentleman, asa 
mutter or for the pocket, 3s. 6d. each; three for 9s. 6d. ; 
Six for 188. 

The NEWMARKET Silk Handkerchief, in three 
shades, bordered, white or coloured spots—light or dark 
blue, red; suitable for a lady’s or gentleman’s breast 
pocket. Size, 16in, square. Two for 18. 3d., or 16 stamps; 
six for 3a. 6d., or 44 stamps. 

The ÆSTH ETIC China Silk Handkerchief, size 16in., 
white, aud in various shades—striwberty, buttercup, 
electne blue, coral, orange, terra-cotta. All the rage at 
the West-end. 1s. each, or 13 stamps ;. Six for 5s., or 66 
stamps. Larger size (19jin. by 19\in.), price 1s. 3d., or 16 
stamps; Rix for 78.. or stamps. 

The INDIAN Silk Pocket or Neck Handkerchief, Ain. 
square, in pure white.or with coloured borders, 28. each, or 
25 stamps; six for 10s, 6d. 

The FRENCH Silk Haudkerchief, beautifully embossed 
with satin flowers, pure white, size in., or in almost any 
colour, size 25in. ice, 28. 6d., or 32 stamps; three for 
78., or H Stamps; six for 138. 6d. Same quality in white, 
24in., 28. each, or 25 stamps; six for 10s. 6d. Ditto ditto 
in white, 20in., 18. 6d., or 19 stamps; six for &s., or 100 
stamps. 


All orders must be sent within 21 days. P.O.0. made payable at the G. P. O. 


The ENGLISH. hand-woven twilled Silk Handkerchief. 
Very tine quality, all white, or in a variety of shades, 28in. 
square, 38. each; three for $s. ; six for 15s. Same quality, 
size 21 in., 28. 3d. euch, or 28 stamps; six for 12s. 6d. 
Ditto, ditto, size 18in., all colours, 1s. 9d. each, or 23 
stamps; six for 98. 6d. 

SEE SPECIMEN PRESA NOTICES. 

Weekly Times savsi—" These goods are certainly marvels 
of cheapness. They are made of pure soft silk, the patterns 
are pretty, and the colours attractive. The Newnverket’ 
fa blne ground with white border, set off with small blue 
ringa), the Esthetic’ (whole colour of tine old gold), and 
the * Broche, with it pretty flower patterns, are the most 
effective. 

atic Opinion says:—* They are made in various 
colours, of which the sky blue and pink are perhaps the 
prettiest. We think that all whotry them will agree that 
they are infinitely preferable to the cumbric ones at the 
same price.” 

The Jock says:—* The China silk esthetic, in all the 
latest colours, are very pretty; French silk white, coloured 
border. or all colours, are good and cheap; indeed, all the 
vaneties offered are worthy of notice.“ 

England says:—** They are of various colours and pat- 
terns, and exceedingly pretty and good, sume of the pure 
white silk, with coloured borders, taking our fancy most.” 

SFE UNSOLICITED TESTIMONIALS. 

The best answer we can give to the unscrupulous mil- 
vertiwrs who are making use of our advertisements to 
push the sale of inferior goods is to print a few out of 
many testimonials and repeat orders we have received :— 

N * Hanwood, Salop, Jan. 22, 1883. 

„Gentlemen, — The handkerchiefs came duly to hand, 
and give every satisfaction. I shall esteem it a favour if 
you will send mce eight of No. 4—six sky-blue and two 
dark red, for which I enclose 10s. cash and eoupon. Your 
early attention to the above will oblige.— Yours, &c., 


A. BRIDdE.“ 
(Qnd Order.) 
“Rose Vale, St. Brelade’s Bay, Jersey, Jan. 20. 
“Dear Sir,—I was highly pleased with the two silk 


handkerchiefs you sent me that I enclose a Post-office 
order value 7s. for a hoaif-dosen more or No, 2. colours ta 
be two red, one bine, and the zold, and will be much 
obliged if sent as early as possible. 
“Mr. J. Le Massox.’’ 
(Zr Order) 
“ Roso Vale, St. Brelite’s Bav, Jersor, Jan 27 

Dear Sir. —I was so pleased with the hon ikerchiefs 
you sent on Thursday. Pieise snd ue three more 
colours to be, one red and two gold. There wis one of 
the patterns you sent I preferto the others; it Wosa zoid 
one. if you remember; and [should like ta have the two 
Fold, the sume, if it is not tvo much trouble to you, 

J. Les Massos.” 
v Croxley Mil, Wartoid, January 21. 

t Dear Sirs.— I yeceived the silk haulkcrohiefs the 
other day, and they will suit very well, aud porase turward 
three more, but 22in. sunare, two red ani ome pink. 
Please send them before Thursday, — Yours truly. 

“EC L Srrensxrox.““ 
„ Auchintemple, County Louztonl. hu 13. 1883. 

**Gentlemen,—Many thanks for the banditon iuef, 
which is reully surprising, Will you ein Ay: rund me 
another of them, likewise a pink on’, tor whoh I encluse 
you cash required, und you will oblige, trdy yurrs, 

J. Henry and Co. II Ka, Kins ” 

The Rectory, Upton St. Leonard's. Gloucester. 

“ Sirs,—I am thoroughly well pleased wich the hand- 
kerchiefs sent, as are nleo also several ta whom I have 
shown them, und I am commissioues] to git ten more to 
please others who have seen those sent — Yours tnily, 

OG ise 

Coupon as below must beenclosed,oronine of papersivet. 


ENG. MECHANIC ORDER FORM. €483. 
We guarantes to send an; of above Handker- 
chiefs on receipt of F.. Money to be 
returned if goods tial ta ia t with uporaval, 
aud are returned cusuiled. 

J. HENRY and Co. 


J. HENBY & Oo., 58 Thornhill Road, Barnsbury, London, N. 


APRIL 6, 1883. 


ENGLISH MECHANIC AND WORLD OF SCIENCE. 


V. 


Shooting Gallery. Rifles. &c., in exchange for 
anything suitable for &. ntie muscum. Clock work models pre- 
ferred. — W. Esoir, Scieuce ad Ast Muscum. Mau uestir- road, 
Kkochdale. 


Alight Two-Wheeled Trap. lizht wood, varnished, 
ash wheeis, oered for usc ful oX nauge.—Kev. W. Bene, Monk - 
tau Rectory, Dorchester. 


Amateur's Nero Wardrobe. What offers? or 


Will exchange for any photograpning ipetruments.—T. AKT TMO, 
No. 7, Baldwin-street, Atter liif, Sht fbe ld. 


Britannia Company's two-guinea Fret Machine, 
W ect. Offers, microscopical, photographic, lantern, &. J. 
IREEN, The Cross, March. 


Good Clarionet. boxwood. worth £2. What offers in 


grocery or drapery gouds -F. K. ILoEN TW. Market-place, Newark. 


Small Alexandre Harmonium, worth £5. What 
offers in furmturec, &c.—F. R. D.. Ie. Market- place, Newark. 


First and second Vols. Knowledge.“ unbound ; 
“Darwin's Origin Gf Species, ' Barclay s Dicuooary." For wood 
telescope, with extra astro. Cyepicec.—ld7, Farringdon-roa 
Huildiugs, London. 


Fret-Cutting. Circular Saw, Turning. and Drilling 
Machine, What offers in cxchange, value s. — Mr. WEBUI k, S, 
krundel-strect, Strand. 


48in. Bicycle, with lamp. wal let. Ke. Will exchange 
for anything mechanical to value of 45.— J „ Cl. Azenbury square, 
ec í ° 


Siemens Armature, works by hand or power, 
beautiful Mahogany Case. Compound Magnets, do. for Dynamo ur 
Motor; exchange, offers requested. —Taemas WIr IR. Preston. 


Electric Clock, white dial, 2in. diameter, centre 


seconds, minute and hour hands, beats seconds. Eachange. Otters 
solicited.—Tuos, WurELEk, Preston. 


Automatic Battery. Griscom's Patent, not been 
used 21 hours, with Electro-Motor, complete . will drive sewing- 
machine, Kc. Exchange solicited. —THon. WHEELER, Preston. 


Gregorian Telescope, Cbampney's, Cornhill, 21in. 
barrel, brass adjustable folding stand. in cak case , perfect condi- 
tion. What offers :-. Swaces, Enyincer, Leavesden, Watford. 


Portable Forge, 18in. square, bellows, 2ft. 7in. by 
Win. Exchange to value £1. Waening and Wringing Machine, 
$Us.—2, Ltrurra-street, New-road, Battersea. 


Will exchange 52in. Special Club Bicycle and cash 
fora Shur mn Lathe and Blide-rest , must be cheap, aud in Lon- 
don.—W. Mulrrazp, Streatham Hill. 

ouths, part 
0 r 


Meteor pattern Tricycles, six, for 
finished. What offersin exchange ?>— Letters to Suitgo, Bil- 
stoo-coad, Wolverhampton. 


Cornet, Besson’s, in proper order, several crooks, two 
Mouthpieces, and book; worth CI. WLaAt fers n exchange 7— 
L., lo, Addingtun-strect, Raulegate. 


Harmonium Reeds, new, complete sets, 61 notes, 
cost bs. Gd. Any reasonable offer in exchange accepted.—As above. 


„ Sprague's Electricity,” * Ferguson's Electri- 
eity, Dr. llatton's Recrestions in Fine.“ Le pp.; 3 vols, 
„ Mechanics Maguzinc. I vol. Mechame and Chest ©“; Old 
Family Receipt Book, in exchange for Medical Coll, cociplete, or 
otcrs.—W. L., 75, Viaauet-strect, E. 


58in. Bicycle, strong serviceable roadster, head lamp, 
&c., value 46. Exchange. —K., 45, Bulliing, Ludlow. 


“s English Mechanic.” Nos. 261 to 766; some in- 
dices. What offers ?—C. Tou b, Caduam, Southampton. 


Hand Printing Press. larve quantity of type. ink, 
roller, chasca, Kc. Wanted, photographic apparatus, ®icvelc, 
harmonium, sewing machine, or Oilerc. -. Clank, Spennymoor, 
Durham. 


THE SIXPENNY SALE COLUMN. 


— 2 — 


Advertisements are inserted in this column at the rate of 
Bd. far the tirst 16 words, and 6d, for evcry succeeding 
8 words. 

— — 


For Sale. 


Tricycles, Bicycles. — Sets of Wheels, Parts. 
Send for ust.—W. Gwinscrr and Co., Weducsfield- rund, Wolver- 
dam pton. 


Blackwell’s New Bunsen Battery. square cells and 
flat plates, great power at smal cust, Quart size, ds. cach. —Uns. 
G Brac aWELL, 


Senarmontite, beautiful octahedron crystals of 
bz Os, very cheap, td. each. Aiso other uuncrals and crystals.— 
Gro. G. Brack WELL. 


Collectors und Dealers can be supplied with Minerals 
In large or small quantities. - Go. G. Berce wet, 28, Chapel - 
strect, Liverpool. 


Aniline Dyes, all colours, one shilling per ounce 
2d. postuye.—J. Pow nsun, 31, Manacli-strert, E. 


Booth’s Mitre Cutting Machine and Patent 
Joiners Tustuntareous Grip Viec.—Tsaac Gates, Agent for the 
above, Il, sutherland terrace, Pimlico (opposite the Mouster 
Tavern). 


Antakos, cures Corns, Warts, and Bunions. A 
marvellous and untading remedy. Numerous testimonials. in- 
cluding ont from the Very Rev. Dean Kieruan and Sir Henry 
Chamberlain. Price Is. id. per box, of au chemists, or direct from 
Tux Axranos Co., Bruudclyst, Exeter., 


„Hints on Electrical Bell Hanging and 


Barrent Mon f. 18% Illustrated Philosophical Catalogue, 3u.— 
Bevrosp, 16, Endell- street. 


Lantern Slides Job Lot). *“ Lay of St. Dunstan,” 
Ingoldeby, 12, . . Dora Bateman,” 12, 10s. 6d. © Babes in 
the Woud," 10, 30. Cd. — SAN cay, is, Railway Apvruach, London 
Bridge, B. E. 


Rose- Engine Lathe, with oval, eccentric, dome, and 


reculincar chucks, &., iiu — H. Mines, Bruwnroyd. Bs AdIUrd. 
Engine, 4jin. cylinder, Sin. stroke, boiler, and 


Mountings, cheap, also ret class „ein. Newtonian Telescope, 
new.—Offers tu R. W., unter s Hall, sunderland. 


Mitchell’s Patent Steam Washer. A fortnight’s 


washing in un hour.— 125, West ite- road, Newcastle-vo-Tyne. 
Organ Pipes and other surplus materials. new and 
second hand.— K. Forsten, iA, Kenniugton- ud, London. 


Equatorial (new, 6!in.) Mirror by Calver, Re- 
volving body, luvin. circies, eyes, ali adjustment, complete, 
The mounting will carry inpger body if required.—H. G. B., 147, 
Moss laut, Last, Manchester. 


Watch Tools and Materials. Send for List.— 


Swinpen and Sons, Riruinghäm. 


Hydraulic Motor (Bailey's). 
sawing stone, or other purpose. 
Newca 


For blowing organ, 
Hulſf-rice.— WII ORD, Guatorth, 


Metallie Violin Strings. Acknowledged aucoess. 
Six Aor’ E, post free, le.—JoEN ETAACO, 46, Aelvin-grove, 
Liverpool. 


For Sale, the Lathe 7 inches centres) belonging to 
the late das. Peel, Esd., with medallion machine, of his invention, 
eccentrics, Chucks, & For particulars, apply W. Siuo LEiL, J, 
Carlton- grove, Lecde. 


Oxygen Gas. compressed into iron bottles. Sd. cubic 
foot. rade only supplied. Liberal discuunt given.—Addicss 
below, 


Oxygen Gas. compressed, 10ft. bottle, £2 2s. ; 20ft. 
bottle, £3 33s.—Ci anason, 2s, Bartlett's- buildings, Holborn. 


Stylographic Pens Superseded. Ordina 
pens muay be used. Complete, incase, with twelve pens, os. ud. 
and 4e. td -'. Ron ETS N, 13, Greck-street, Soho. London, W. 


Gilding Made Easy.— Transfer Gold Leaf 
‘Registered’, The best leaf gold, specially prepared. Can be used 
by any person. Sample book, post free. Is. td, with full instruc— 
tions for gilding, writing, illuminating, &¢.—Hix, Goldbcater, 
stoke Newington- road, London. 


Dynamo Machines, equal to five cells and up- 
wards. For lighting, plating, &c., now ready. State wants. 


Swan Lamps, 5s., limited number. Batteries, 
wire, and all parts. —Patrick, 529. hing’s-road, Chelsea, S. W. 


Square Piano, good order, mellow tone, £2 18s. 6d., 
carriage paid any distance.—Teuniie, 2, Tuttenhum-street. W. 


A quantity of Chemical Apparatus and Re- 


agents.—T. lugcann, 15, Sutherland street, Leicester. 


French Polishing, Staining, Varnishing, 40 
recipes, with instructions, ls—J. Toxi, 12, Cavendish-terrace, 
Barnsley. 


Mesmerism.—Complete written instructions. Suce 
cos guaranteca. Free, 2s. od.—W. CIAvis, d, Towson-street. 
Everton, Liverpool. 


10,000 Artistic Photographs. Popular celebrities, 
Actresses, Celebrated Paintings. Antique and Modern Seulpture, 
Classic Studies for Artists, & —Unrivalled collection. Packets 
are sent for selection, post free Catalogue and specimens, d. 
—T. Wittiames and Co., Photographic Publishers P 12, Bridg- 
north. Agents wanted. ` 


Sin. Fans, for welding or brazing, 108. 6d. each. 
Particulars, stamp.—Geo. WIL, Needham Market, Suffolk. 


Ready-sensitised Paper (60 gr.), 12 quarter-sheets, 
In. 9d., 6 ditto, ls. post free. —W. ROWI NSN, Junr., 40, Suutuduwn- 
road. Liverpool, ; : 

Microscopic Objects.—Anatomical preparations. 
Tube, contuining 12. Is. 70. Botanical Sections, 12 packets, Is. Id., 
p tre- W. Wurt, 17, York-strect late Warden-place:, Not- 
tingham. 


For sale. a Phonoscope. by Ladd and Co., beauti- 
fully made inebonite. What oficrs Ades, 31, Woodlands- 
street, Cheetham Hill, Manchester. 


„Knowledge.“ complete to date, first two volumes 
bound piuancloth.— Harvie, Belleville, Dalkeith: road, Edinburgh. 


Fluted Drills and Rimers sold singly or in sets.— 
W. K. Korr, 107, Deansgate, Manchester. 


Screws for Models and mal! bright Bolts and Nuts, 
Hexagon Heads. —W. R. Reve, 107, Deansgate, Manchester, 


Circular Cutters, any description mude to order. 
A quantity in stock.—W. R. Kx ITE, 107, Deansgate, Manchester. 


Slide- Rest and Hand-turning Tools for Wood and 
Metal Turning. — W. R. Krrrx, 107, Deansgate, Manchester. 


Morse Twist Drills and Self-centring Chucks from 
CI. — W. R. Kr rx. 


Lancashire and Sheffield Files and Tools, best 


quality pau creat varicty.—- M. R. Krrrr. 


Stocks and Dies and Taps for Engineers. Also 
Brass and tron Gas, warranted.—W. KR. Krite, lor, Deansgate, 
Manchester. 


For sale, London”? Gas Engine (Hu chinson's 
arkotoer 


Patent), two-man power.—J. C. bas cry, we, Dorset. 


Model Engine, brass, jin. bore, 3in. stroke, drive 
Yin. dathe. Proce £5.—W., 4, Privry-road, Warwick. 


Beautiful Mountain Mosses. splendid sorts. 
Lycopodium s, Club Mousses, Is. per bundle. —dJunnx Busses, Cliff 
Brow, Kendal ; 

Westmoreland Ferns. Large roots, 12 varieties. 


carnage Gec, Is. 6d. per dozen. — Joux Kerns, Clif Brow, 
Kendal. 


Gas Engines. 1 to 4 man-power, good, cheap, and 


wananteg.— ki. uis Hiurrrawortn, Engineer, Rochdale. 


Cornet Players.—A gentleman going abroad has 
for sale a Plated len Cornet by Boosey and Co., in C. Bb. an-! A. 
cost Po gunr as, pow , price 12 guineas. Also small American 
Organ, price iA guincas—At 43, Tottenham -court-ruad. 


Steel Stamps for stamping on iron or wood, for 24d. 
Per letter.—simisus, Lacey -strect, Ipswich. 


Indiarubber Stamps.—Name and address mounted 
on brass, box ink. X., 28 dd.—SI MI SON, Laccy-strect, Ipswich. 


P. werf ul spring Motor, 210ft. coiled springs ; will 


work large sewing- inachlue.— W. D., 25, Lambeth Walk. 
Fretwork Patterns of every description. 


designs HAL sizes. free for selection c Mecum” 
brovk-strect, Birmingham. 


Lathe amateur's), 4} back-gear, complete; photo. 
scut, £2 los —T unes. B. Huwr, Newbury, Berks. 


Remington Type Writer, perfect as new, £9.—J. 


Francis, Kochtora, basex, 


Dry-Plate Backs and Bellows cheap. Various 
sizes. Stamped caovelope.—Apply, E. Waris, Ile, Rutherty td- 
street, X. 

Hardy Irish Ferns, 10 varieties. good strong plants, 


la. 2 duz. free.— M. Corin, Innishannon, Cu. Cork. 


Scientitic.—Electriec Bell, complete, with Battery, 
Push, aud Wire. los.. Birp and Co., 71, Hattan Garden, E C. 


Galvanometers. first-class, large size, Spanish 


i cu. i, ditto, jeweled unde: glass cuse, I28.— Binn 
and Co. 


Repairs.— All kinds executed without delay and 
carcfuily examined, &. Apparatus made to order.—Hinvp and Co. 


Two good white Shirts, 15in., cost 5s. each, for 88., 
mew —T. IXI. , Wnubey street, Walworth. 


Mahogany Camera, lens, dark slide, focussing screen, 
compicte, 7s. dd. —Stona, ol, Market-place, biigg. 


Scotch Oatmeal.—icwt. finest kiln-dried Scotch Oat- 
meal, medium cut, Carriage paid to any railway station in Lug - 
land, 225. „. — WM. TMO MSDN. Tynet Mills, Foclia bers, Scotland. 


Publicity Given to Novelties on sule or otherwise, 
in u large wingow an the centis of the tuwnu, and caplanations 
given at the lecture table.— W. Eurr, Sciences and Ar? Muscum, 
Rochdale. 


New 
2, North- 


Last four volumes“ English Mechanic.“ clean 
anc perfect, 28. Ga. per vol. (Index HEN] Kisu, Winterslow, 
Salisbury, 


Ruperior Melodeon Accordion, wonderful value ; 
sent safely in box, los. 6d.— Address Puoro, 192, Trongate, Glasgow. 


Photographs. Fcottieh scenery, extraordinary value, 


7 by An., 1d. eacn.—Finiar, 10%, Renfruw- street, Glasgow. 


Gelatines for tracing magiclantern slides, 3Jin. 
bize, dåd. per dua. nlins.— Puoro, loz, Irongute, Glasgow. 


Wonderful Luminous Watch Box, shows time 


in dara, ls, post frre.— Address Puoro, bv, Trongate, Glasgow. 


Knowledge, unbound, 7s. 6d. ; Milner's 
Gallery of Nuture, unbound, las. d. EaccUent condition.—W., 
oy, Clareudon-etreet, Hull. 


Avery’s 4ewt. Pillar Platform Weighing Machine, 


now. Never been used, 5. Gd. - J. GIII, The Cross, march. { 


Feed Pump Castings, suit 4-horse, Is. 10d. ; 1- 
bn 48. per set. Working drawings, 3 atampëè.— Tumis. 
dham. 


English Mechanic,“ Vols. XXVIII., XXX., 
and seven following, clean, perfect, unbound. Cash office -E. 
Hirte, 79, Almu round. Sheerness. 


Splendid set of Gss Engine Castings. cylinder 
2} 8 i stroke, cheap.—C. CLR, 20, Heuley-atreet, Not- 
uugham. 


See my designs of 4-horse Engine Castings, 
horizontal or vertical, from lis. per set. Ports cast ln cylincers. 
Cheap and good.—T. Posnin, Old hum. 


Bicycle.—A young gentleman offers for sale his 
handsome Main. all- burnished recdster, ia splendid condition, with 
new bent handles, hollow forks, and ball ODearings. Grand 
machine , will take £6 lus, genuine bargain. Approval allowed, 
—Apply by letter, T. PI SAX. Esq., 59, Berethon-terrace, Courch- 
surel, Deptfurd, 


Old Scientific Instruments, Broken Model 


Engines, Ke. For Repairing, Kulacquening, Keonsing. &e., we 
savertisement of H F. Luoveurnove, Option, High: street, Sicugh. 


Violin Strings. real Italian, unequalled for dura- 


bility and tone, J firsts, I3 stumps. —ALreuser Cari, Newbury. 
Collin-Mezin Violin. The finest new violin made- 


Descriptive list post frvee.—ALPHoOs sx Cary, Importer, Newbwy. 


American Organs. by Cornish and Coy. Pipe- 
like tone, and reasonable prce.—Scle Agent, Atrnuner Caly, 
Newbury. 


Brass Band Instruments, Drums, Flutes, 
Violins, &C—ALPHONSE Cini, Musical Instrument Manufacturer, 
Newbury, Berks. List sixpence. 


Glazing Bricks. Tiles. &c., white or coloured; 


full instructions aud 20 aferent recipes, by, u practical man. als 
particulurs where to obtain ingredients, &., free by post, ss. 6d.— 
W. Wankerizcp, J, Prince-strect, Wellington-ruad, Leeds. 


Blue Bricks with ordinary clay. Full instructions, 
free Dy post, te. Gd.—W. WAIXILTIILb, 33, Pripce-street, Welung- 
turn-ruad, Leeds. 


Glazing with Salt; a simple process. Full in- 
structions, burning, Ac, IS. ba.—W. WX IIIIID. 33, Prince- street. 
We luingtun-road, Leeds. 


Fretwork.— Illustrated Catalogue of Machines, 
Tods, Wond, and Miniature Designs, two stamps.—Hauer 
B snos., Settle, Yorks. 


Collection Minerals, Fossils (named), Snakes, &c., 
in bottle ; Bird's Exes, one guinea ~Worin, Bheldmont House, 
Brondesbury, Kilburn, 


Half horse-power Horizontal Engine Castings, 


32 parts, porte duerfen (inder, bis d. Design. A. DUKILINUTUN: 
nu ton. 


The above set, including Castings, Forgings, 
Guvernor, Piston Kings, and Ira ing, 205.—A. DoRRINGIUN, Ac- 
cTingtun. 


The Amateur’s Drilling Machine Castings, 


36. vd. Forgings, 45. Working Diawing, Srtalips—aA. Doaaiac~ 
ton, Acerington. 


Four-jaw Chuck Castings, 2s. Forgings. 18. 6d. 


Woreaing Drawing, 6 stampa — A. Vow hiNGTON, ACCT TID. 


Small Fan Castings, suitable, if desired, for 
domestic pul poses, 3s. Gd. Drawing, i stumpa.—A. DUURIXGTON, 
Acuripgtoun. 


Combined Governor and Stop- Valve Castings. 5s. 6d. 


Working Drawing, 6 stulups -A. VURBINGTON, Accrilgton. 


Lathe Planing Attachment Castings, suit òin. to 7in. 
Lathe, lf. Woraiug Drawing, II Ahe. -K. Dok RIN C IGN. Ac- 
crington. 


Electro-Dynamic Engine. 12in. armature, Cast- 
ings. 106. Lathograph, 0 stamps. — A Dohminoton, Acanugton. 


Model Beam Engine Castings. I4in. by 2in. 
cylluder, only 7s. ed. Working Drawing, 19 Stamps. — A. Der RINA 
ToN, Accrington. 


Amateurs and others who require first-class Engines 
showd enelose statu, for List, Testimosials, X., to A. Dex x. N 
tun, Engineer aud brnvghtismanu, Accrington. 


Lathe, 4iin., 4f bed, face-plate, compound slide- 
rest, 4 chucks, 3 tees, ctiou ruilers, 45. — ., A, Laibugh- 
suvet, Manchester. 


To Brass and Iron NMoulders.— Fine loomy Sand of 
extrenely adherent properties, woul calculated for tine casupgs— 
MIS. CANLI, Post Ode, Chester. 


Aniline Dyes for all purposes, large or small quan- 
tities, Wote for purticulurs—A. F., Ashton and Co., Manulac- * 
turing Chemists, Stoch ort. 


Watch Materials and Parts fitted. 


Verses, piniones, olafts, gowellinge, Ke —CLarsen, 2, 
elect, Lust Greenwich, 


Weinhold’s ‘* Experimental Physics.“ 128. 6d. ; 
Cest es 6a. ©“ Guill s Worta ut Comets, 10. Gd. ; Cost 2am 
B NT. Se. Didevury, Manchester. 


2 t 

Engine Castings, }-H.P. Cylinder bored and turned, 
forzinzs, and brassts, ull requisite parte, 255s., Oller sii s.— 
Wiaikth. 


Cylinders» 
Luwar- 


Engines. Lathes, Lathehcads, Faceplates, Drill and 


Jaw Chucks, Finished or Custings, cheap aud accusate.— Wararn, 
7 


din. Centre back-gcared Lathe Castings, with 3ft. Gin. 


Pleoed bed and guur whecbs, dos. — WALKER, 


List of Engines, Boilers. Lathes (finished and in the 


roush,, Jetamps.— Vr atacn, 0. Hanultun-steect, Chester. 


Bicycle, S0in., A'l-bright, good condition, Stanley 


end. 24.—Gev. Moiros, Needham Marhet, Sultulk, 


Lirect-Action Tricycles.—A London Depot is now 
open tor the sale of The National Company a Fricycles at 5, Puse- 
sucet, West Smitbhneld. Lists tree. 


Astonishing Lathe-Wheels V grooved, turned. 
1 res, and 19 dia, 128. cach, lin, muna uole, cost above 
Ws. cach.— Banes, Robin lane Pudsey. 


W 


VI. 


Aquarium, 43 «20x 19in., with waste, overflow and 


fountain, complete, £2 5s.—63, Peck water-street, N.W 


Design and Work.“ first ten volumes. one 
namber missing, lis. Casse}l's Technical Rducator.“ 5s. 6d.— 
63, Peck water-atreet, N. W. 


Jigger Sawing-Machine on counter-shaft, new, 
for power, £12.—2, Etruria-street, New-road, Battersea. 


Double Launch Engine, boiler, propeller, fittings, 
cylindem about tin. by Sin. stroke. £45 —Joun Mippoceton, Hope- 
street, Glasgow. 


Eureka Bench Lathe and Compound Slide-rest, new, 
only £3.—Jous Mippixton, 16, Hupe-street, Glasgow. 


Screw Engine and Nin. Screw, Paddle Engine and 
Ain. paddles, th double-acting. Offers.— E. Hot, II. Ford 
street, Platting. Manchester. 


Merc (80lb., about’, 18. 9d. Ib., or offers.—W. 
HAI. L, 13, Oldham roud, Manchester. 


Model per Tube Boiler, 7in. by 4in., cheap, new. 
—J.C., , Pickford street, Macs lcatield. 


Astronomical Books, &c.—Several Volumes of 
Encuian MecĒHasic, ~“ Desigo and Work,” ‘ Astrovonmical 
Register,” “Observatory” for sale, cheap. Stamp for list. -A- rn, 
9, Strand, Scuthampton. 


Heavy 6in. centre back-gear Lathe, 3-speed wheel, 
crank and standards, £7.—3, Keon-atreet, Warringtou. 


Hand Drilling Machine, £2. Horizontal Engine, 
Zin. bore, £1 10s. 1 Leg Vice, cheap.—As above. 


Injectors, 2, 3, -H. P., 14s. 6d., 22s. 6d., 308.; certain 


action ; require no adjustment ; no trouble.—Pow ect 


Injectors.—A purchaser writes: ‘‘ Injector exceeds 
a my expectations, doing its work well and effectually '— 
OWELL. 


Injectors. — Another writes: ‘Injector works 
splendidly Another: Pleased to say Injector gives entire sat - 
isfaction. '—Pov ETL, Tunbridge. 


Photographs Enlarged, plain tint or coloured in oil, 


very low prices. —Groaus Kirey and son, Artists, Bath. 
Photographs beautifully copied, best finish, 3s. 


dozen , Cabinets, te. 6d. dozen. —Geoace Kirch and Son, Photo- 
grapbers, Bath 


Locket Miniatures, any size, made from photos, 
12 ls. ; six, ls. 9d. —OOAE Kiten and SON, Photographers, 
ath. 


All kinds of Turning and Fitting done cheap.— H., 
13, Cotside- terrace, Shaftesbury Park, R. W 


Sin. and 14in. Lawn-Mowers, Garden Rollers, 
Horizontal Engine, 4 H.-P., chenp.— W. Higsox, Levenshuime, 
Manchester. 


Forty-three Photographs (34 mounted, 9 un- 
mounted) of Express Locomotive Engines, all types, price 44.—B. 
W esa, Kirby -street, Ancoata, Manchester 


Launch Eagine, high-pressure, Ain. bore, 4in. stroke, 
link motion reversing gear, Nywheel, &c., £6 los., barguin —W. 
Mircwa i, Burry Port, South Wales. 


Objects for Mouating —Six first-class Anatomi- 
cal Sections, injected and stained. A Z Lung or A Y Kidney un- 
cluding human), free, Is. 1d 18 misccllaneous preparations, ls. Id. 
Twelve Starches (some rare), ls. 7d. Instructions for mounting 
with each series.—Mason, 2, Park road, Clapham. 


Two cold-blast Iron Girders, Sin. square, 12ft. long, 
l per ton. —M. Boss, Meashain, Atherstone. 


One cold-blast T Girder, 14ft. by 2lin. by 12in. by 
Ihn. thick.—Above. 


Office Copying Press, 18in. by 12in., wrought-iron 
beam, £2 163.—Abvuve. 
50in. Gentleman's Bicycle, by Covent 


Company, ball drarings to front wheel, never 
412, price £9.—14, Plumstead - road, Wool wich. 


Sight! Sight! Sight! Pre Y i : 
Londen Nmoke Spectacien, le. 9d. 7275 ae Boti Sight by usiog 


Sight! Sight! Sight! Capital Sight - pre. i 
ipet ien, well hade fame and sat Ply hed ek Pais 


cols. 
Sight! Sight! Sight! Capital Gold-plated 
see: with Smoke Fah for weaning in pan ae ok: eer 


cals. . 


os 


Machinists’ 


een used: cust 


Sight! Sight! Bight! My Sight-preservi Epec- 
iacl neutral united a arc a 8 N 85 Sune 


Sight! Sight! Sight! Finest Pebbl tales, 
Ss Gl end 4%; in case postr: from er eta Spec S3 


Sight! Sight ! Bight! For preserving the sight 
there Is nothing like a pair ef London Sumke Spectacles. 


Model Engines, Aneroids, Field-Glusses, Steam- 
boats, Telescopes, Gem Kings, Magneto Machines, at Whole 
poe Faaxcota, Devoushlre - place, Kyland-road, Bituun g- 


Lathe, 6in., back-zeari, slide and toe-rests. chucks, 
tools, £e., £lb.— l ayton, Puoty., Chislenurst. 


Reels, Boxwood, I. d, Jin. bore, 8d., Ad., 4}d. per 
pair, post , Pomona-place, Fulham. . 


Wires (silk-covered), 


free —BLe taic, as above. 


Motor, Electric, complete, with pulley, 4s. 9d., post 


frou. —Ecse craic, 6, Pomona-place, Fulham, Lonuen, 8 W. 


Batteries, Leclanché, Bunsen, Daniell, Poggendorff ; 
compete or parts, very cheup. Battery List, ¢d.—Ecccraic, 
above, 


New Lathe, 44 in. centres, iron bed and standards, 
pce plate, cup chuck, £5.—Juoun M. obrt rox, 14, Hope-street, 
ow. 


Electric Lamps of the best make, with all requisites 
nt tne cheapest rate, at the manufactory. 


Dynamo-Machines of all sizes; guaranteed. Can 


be soen at the Manufactory, us under. 


Electric Lighting Estimates free. Own patent 
Lamps.—Apply at the London Electric Lamp Manufactory, I. 
Bowling-green-lane Buildings, E. C. 


F Lamps to burn with two Bunsen cells.—The 
London Electric Lamp and Dynamo Manufactory, 1, Bowliag- 
green-lane, Farringdon · road. 


Planing Machine, second hand, 5ft. by 18 by 18; 
usoful strong tool, cheap.—Nerat, to, Junction-road, bain N. 


Lathes, Screwcutting. 3in. and 4in.; also several 
„ with alide - rests, cheap, to re. luce stuck. Photos. 4d. 
Sat. 


Pla Machine and Screw-cutting Lathe and 


other Castings, with work dra win State requirements. 
Iaclose stamp.— Nx. ing * iĝ: i 


24 4s. 6d., 26 5s., 36 10 per lb., 


— 
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Electro-Motor, well finished. with driving pulley, 


post free, 66. Larger sizes to order.—J. Re rc Litre. 


Electric Boat with Galvanic Battery complete, 128. .. 
J. Sır LirrE, 33, Cedar-street, Hulme, Manchester. 


Propellers for high speeds from 1i2in. to 4 c. in 
stock —S. Suite, II. West street, Soho, W. 


Launch Engi es, pair 3} bore, Sin. stroke, £18. 
Gin. single, fin, stroke, £30.—8. Suirk. 


Boilers suitable for launches, &c., 1 by 2 by 3ft., 4 
H.-P.—S. BIT U. 


Lathe (self-acting), 10in. centre, 15ft. bed, uverhead 


motion, chucks, &., £35.—S. SXITu. 


Universal Trade and Amateur Supply.—All Lec- 
ture requisites: light, heat, air, water, geology, engineering, 
chemist:y, photography. Wbolesale and export—CaPpLatél. 


Note.—Two houses full of Apparatus. collected at 
fourth original cost, and still obliged tu decline great bargains 
dally. —Carctarei. 


Quality.—Only efficient and tested goods selected 
from tue hosta of worthless in the market, can hence guarantee. 
— LUaPlaiazt. 


Static Electricity.— Winter, Voss, Wimshurst’s 
Machines. All their purts for making. Endless accessories and 
experiments, very cheap.—Carcatzi. 


Magnets (Electro) for all purposes.—Permanent, 
3 tu Il blades for motors, light maguetos, experiments. Large and 
smal! Armatures, Castings. Wires half price. 


Coils.—Largest stock of Intensity, Street, Resist- 
unce, Magnet, Motor, also Weiss's. Halse’s, Pulvermacher's, 
Gaife's, Herder’s. Medical, and all parts. —Carcarzt. 


Coil Parts, Stands, polished mahogany, from 1s., 
for condenser, 2s. Reels, 6d., d., Is. Thick, thin Core Wires, ds, 
Is. Screws aud contacts, 28. 6d.—-CaPLATTI. 


Vacuum Tubes, 2s. Liquids and Spectrum, 4s. 
Cascades, 5, 8, 10. Phuspnorescenta,2. Grand effects, lo to 50. 


Batteries.—All approved forms. Dry, Liquid, 
Thermo, Medical. Bunsen's, Grove's. Bichroma tes, from ts. 6d. 
to los. Cheapest in London, all parte —Carratzl. 


Dynamos.—Siemens 20, Gramme 25, Farmer 40, 
Demwitvns z0- lights. Wild's fuot-power. Partly nuished Cast- 
ing», Armatures, Cables, Wires. Insulation. —Ca PLATZI. 


Electro-Platiag.—Large assortment of Apparatus, 
Chemicals, Scratch Brushes, Moulds, Guttaperchu, Presses, Baths, 
Books. Instruction, &c.—Capcarazt. 


Eagines and Boilers.—Two 1 H.-P., three 4 
H. P. number 1 H.-P., and very cheap. Models balf price 
Quantity of partly finished and fittings ; real barg iins —Carcatazi. 


Lathes and Machinery for Amateun, Dentists, 
Jewellers, Seal Engravers, Watchmakers, Lapidaries, Mechanics. 
Cheapest house rge assurtment.—CarLarit. 


Chemistry.—Immense quantity of good 
second-hand Photographie stoc 
Worth atiention —Capratat. 


Optical Sundries.—Lenses, 0.G.'s, E.p.’s, Tubing, 
Spectroscopes, Stands, Prisma, Stereo, Cylindrical, Globular 
Lenes, Right Angled Prisms, &c.—Carcattzu. 


Quantity Micro. Powers, E.p., Condensers, Por- 
tions of Stands, Tubing, Mounted Sterroscope Lenses, Is. 6d. 
Fint-class Astro. Stands.—Capcratzi. 


New Bellows 4 by 5 Cameras, portable ash stands, 
two double slides, 25s. Superior halt-plate, three slides and 
stand. 303. Lenses, 10s. to 308. —Capcrarat. 


Telescopes, 2. 23. 3. 4 n. refractors. Various good 
Reficctors, Tourist's, O. G. s. Eyepieces, and frst- class Stands. 
very cheap —Carclarai. 


On Hire for Public and Private Entertainments. 
Complete outfits and professional assistance, average 7 per cent. of 


"Bee weekly Catalogue, 24. Oaplatsi, Science Depo 
weekly.—Ca e, 2d. Caplatzi, Science 
A iia 20 Tottenham n 


Hire, and Exchange, Chenies street ( 


Established 1882. 
Wanted. 


Agents Wanted. — Mo 's celebrated Impror 
Beal? Preventing Compound. Nothing better ot e 
H. Moacax Engineer, Gloucester. 


Birmingham Goods. — Jewellery, Watches, Clocks, 
Hardware, Hurmoniums, Furniture. Agents wanted. Wholesale 
catalogues, 500 Illustrations, Ai.—Henay Mar 237), Birmingham. 


Telephones (Bell's Patent) Wanted; royalties paid and 
stamped ; state price to-A., E. M.“ Office. 


Wanted. second-hand Pipe Machine, to make common 
Drain-pipes, Solid Bricks, &c., in good order. — Particular: to M. 
M. Stevens, Brill, Bueks. 


Wanted. a Pair of Back-geared Lathe Heads, new pre- 
ferred, about Sin. centre. Exchange if convenient. -W. H. Aba us, 
10, Ridding-lane, Wednesbury. 


Wanted, ‘* Chambers’s Astronomy and “ Crossley’s 
Handbeuk of Double Stars, in good cundition.—M. A.. Grammar 
School, Shaftesbury. 


Wanted, an old Harp Action.—R. MARSHALL, 
Grange-street, Brotton, via Saltburn-by-sea, Yorkshire. 


Volumes XV. and XXIX., bound or unbound, 
numbers 833 to 810, and number 910, of the Enutisw Mecuante ; 
must be in good condition.—C, Hissar, Chalfont Lodge, Slough. 


A good Portland Cement Tester Wanted on Hire fora 
few months. with optlon to purchase.—State terms to Exuinxga, 
Corporation Gus works, Limerick. 


Addresses. 
H. Miuran will feel oblige 1 if the gentleman who, in 


November last, exchanged two pairs of Bell Telephones for an In- 
ee ae forward his present address to I, Chapel - 
street. Salford. 


Would C. H.“ communicate with R. WIILIAIs, 
Welliugton- place, Sunday's Well. Cork ?—re Fish Culture. 


Yachtsmen wanting to Buy or Sell a Yacht, Launch, or 

Marine Engines and Bullers ; in fact, anything connected with 
achting, write or call, stating requirements, to Enson, 2, Beran 
‘iUas, Putney, S.W. 


Wholesale Dealers in chean 
Prints, Oleugraphs, &c., please a 


dead. 
Situations. 
To Fancy Wood Turners.—Wanted, a good Workman, 
lishing small work. - Address, 


used to screwing aips with wages 
required—Gest and Co., Electricians, Faraday Works, Leicester. 


Bicycle Trade. — BarraxxtA Company, Colchester, re- 
quire gvod hand for repairs. He must be a good fitter. 


Mechanic or Toul-Maker. Wanted. a man accustomed to 

e sex icone tet Satine” to a stwady and com- 

at wor n- y e a particulars and wages 
required, to 8. R. and Od, A, Bed Liva-square, W. C. 


Apparatus, 
constantly receives additions. 


(ad 
t; 


6, 


Picture Frame Mouldings, 
dress, 133, Matilda-street, Shef- 


APRIL 6, 1883. 


N 


WINTER. 
AKE YOUR OWN 


N BICYCLES & TRICYCLES. 
All the Parte and Materials, with 
full instructions, are furnished in the 
An arzuü Hicrcce and TRICYCLE 
CABINETS. 


Prices, 4 guineas and 5 guineas. 


NATIONAL BICYCLE COMPANY, 
National Works, Coventry. 
The Original Makers Infringers 
Prosecuted'. 
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Illustrated Lists Free on application 


CROSBY LOCKWJOD AND CO.’S NEW BOCKS. 
ELECTRIC LIGHT: Its Production 


and Use. By J. W. URQUHART, Electrician. Edited bs 
F. C. WEBB, M Inst. C. E. Second Edition. carefully 
revised, with large additions, and 123 Illustrations. Crown 
8vo.. price 78. 6d. cloth. 

The book is by far the best that we have yet met with on 


the subject. —A hengeu 
THE SMITHY AND FORGE. A 


Rudimentary Treatise, including instructions in the Farner's 
Art, with a chapter on Cunch smithing. With numerous 
Illustrations. By W.J. E. CRANE, 2. öd., limp cloth. or 3s. 
cleth bourds. (A new volume in Weale's Series.“ 


CLOCKS AND WATCHES AND 


BELLS. By SIR EDMUND BECKETT, BART, LL.D., 
Qc, &. Seventh Edition. Revised and Enl With 
numerous illustrations. Price 4s. 6d. (Weale’s Series), or 
$s. 6d. Cloth boards 

„The best work on the subject extant. The treatise on 
Bells is undoubtedly the best in the language. — Enginecring 


ELECTRO-METALLURGY PRACTI.- 


CALLY TREATED. By ALEXANDER WATT. Eighth 
Edition. Revised, with Additional Matter and Illustra. 
tions, including the most recent processes. Price 3ə., cloth. 
A practical treatise for those who desire to work in the art 
of electro -deposition as a business.”""—Esxociug Mecuanic. 


DETAILS OF MACHINERY. Com- 


rising Instruction for the Execution of various Worke in 
ron the Fittiny-shop, Foundry. and Boiler-yard. By 
FRANCIS CAMPIN,C.E. Price 3. òd., cloth. 


PLUMBING: A TEXT-BOOK 


THE PRACTICE OF THE ART OR CRAFT OF THE 
PLUMBER. With Supplem niay Chapters upon House 
Dminage, embodying the latest improvements. By W. P. 
BUCHAN, Sanitary Enxincer. Fo Edition, price és. Cloth. 


RUDIMENTARY ASTRONOMY. By 


the late ROBERT MAIN, M. A., F.R.S., formerly Radeliffe 
Observer at Oxfurd. Third Edition. Revised and ted to 
the Present Time. Hy WILLIAM THYNNE LYNN, B. A., 
F. RAB Price 286. Weale'a deries). 

“ A capital book for beginners. It deals clearly and succioctly 
with the elementary principles of astronomy. It ls a ound 
and almple treatise very carefully edited.’ —Kaorxledpe. 


NAVIGATION AND NAUTICAL A8. 


TRONOMY IN THEORY AND PRACTICE. By J. R. 
YOUNG, formerly Professor of Mathematics in Belfast 
College. New Edition, including the Requisite Elements from 
the Nautical Aimanac fur Working the Problems. Price 3s. 6d. 
(Weale's Series). 


WELLS and WELL-SINKING. By 


JOHN QG SWINDELL and G. R. BURNELL, C. E. Revised 
Edition. With a New Appendix on the Qualities of Water 
Price 2s. (Weale's Series, 

CROSBY LOCK WOUUD & CO., 7. Stationers’ Hall Ct., London. B.C. 


HE ASPECT OF THE STARRY 


HEAVENS. By Tuzopokr Grosczx.—Aa Mechanica! Star 
Map, which can be set to show all the stars. which at any moment 
are above the Greenwich Horizon, indicating also time of rising, 
southiag, sctting, etc., and elevation above the horizon. Descrip- 
tive pamphlet post free. P. ice. including c e, mounted oa 
cardboard, 78. 6d., or on strong wooden stretcher (recommended 
los. P. O O. payable to THEODORE GROSSE, Legh-grove, Man 
chester.—" One of the most economical and effective aids to a 
knowledge of the starry vauit that have, so far, appeared. 
Exora Mecrawic, March 23rd. 193, 


HE ECHO is the best medium for 

Advertising Articles for Sale, Situations Vacant or 

1 or similar announcements. The charge is as 
ollows for 


SPECIAL PREPAID ADVERTISEMENTS. 
20 Words, 18. 3 Insertions, 28. 6d. 


And 6d. per insertion for each additional Eight words. 


No Trade Announcements of any description can be 
inserted in these Special Columns. 


Advertisements must be sent to the Advertising Office, 
22, Catherine-street, Strand, W.C. 


NOW READY, 
HANDSOMELY BOUND IN CLOTH. 
VOL. XLII. 


OF THE 


BUILDING NEWS, 


PRICE TWELVE SHILLINGS. 


Order at once of any bookseller, as only a limited number 
are bound up. 


tooth ; u or lower set, £2. No extras. pleted in Sour 
hours when ured. Hest teeth en um, 78. (d. each. un 

t geld, Punles extrac wita . Go, 
without, ls. ~ ste . 23. €d.. -Mr. ST. N, R 0 
Strand, London. vun une to eig 
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THE ECONOMICAL UTILISATION OF 
COAL. 


THIN the last twenty years a great 
change has been effected in the 
methods of utilising coal for manufacturing 
urposes, and the improvements that have 
een successfully carried out are an earnest 
of the economies which will ultimately be 
introduced. Prof. Stanley Jevons' famous 
prediction is already found to be discounted 
—though a time must arrive when it will 
cease to be profitable to work our coal-fields, 
—for a ton of coal now goes much further 
than it did when his essay wus written; and 
products of its combustion and distillation, 
tormerly little more than waste substances, 
are now, thanks to the progress of science, 
of very great value. During the scare in 
the gas interest, when the electric light, in 
its modern development, first created alarm 
in the breasts of shareholders, shrewd in- 
vestors in thut business advised their friends 
to hold on”; for, as they said. gas” 
cannot be so very bad an investment when 
it costs us practically nothing to make— 
which is actually true, for the sale 
of the residuals pays all the expenses 
of manufacture, and leaves the gas to pay 
for the charges of distribution 2 collection. 
Coke has always had a definite value; but 
it is not so many years ago that a barge- 
load of tar could be had for a nominal sum, 
and ammoniacal liquor was a drug, while 
gas-lime was freely given to all who would 
kindly cart it away. Nowadays, thanks to 
the development of electricity, even the 
scurf from the retorts is commercially 
valuable, and there is little if any waste at 
a well-conducted gasworks. The Siemens 
regenerative furnace did much to economise 
coal in the metallurgical industries, and 
lately endeavours have been made, not 
merely to utilise the heat of the gases 
escaping from blast -furnaces and coke 
ovens, but also to seize upon those consti- 
tuents of the coal which, in the crude 
form of tar and ammoniacal liquor, 
are the raw materials of flourishing in- 
dustries. The average quantity of coal 
imported into London every year pro- 
bably exceeds ten million tons, and 
with the exception of the comparatively 
small portion which is used in gasworks, the 
whole of the volatile constituents are not 
merely lost, but are permitted to defile the 
atmosphere. For the purposes of calcula- 
tion, it is usual to represent each ton of coal 
distilled in the retorts as producing ten 
gallons of tar, ammonia equivalent to 20lb. 
of the sulphate, and 10,000ft. of gas. 
Taking the loss of the tar and ammonia at 
average prices, the annual waste going on 
in London alone is equal to about two 
millions sterling, while if the value of the 
gas allowed to escape is reckoned at 6d. per 
1,000ft., and a note is made of the incon- 
veniences and expenses which accompany 
the smoke and soot, the annual loss becomes 
enormous. Speaking generally, Mr. Jameson 
calculates that of the 150 million tons of coal 
annually raised in this country the tar of 
about 100 is practically wasted and converted 
into noxious fumes, while, at the same time, 
ammonia equivalent to a million tons of the 
sulphate is destroyed. The aggregate loss is 
therefore immense. Dr. Siemens has, it 
will be remembered, proposed a remedy— 
viz., to distil the coal as is done at a gas- 
works, and then to consume the gas and 
coke separately, while condensing the vola- 
tile products,—but there are obvious diffi- 
culties in the way of introducing the prac- 
tice, especially to domestic purposes, and 
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there are also mechanical obstacles, which 
might, however, be removed as experience 
is gained. In some blast-furnaces in 
Scotland the volatile products of combus- 
tion are removed with considerable profit, 
by causing the intensely-heated gases of the 
lower part of the furnace to permeate the 
mass of raw coal in the upper part, thus 
distilling off, without decomposing, the tar 
and ammonia, which are subsequently re- 
covered by cooling the escaping gas. This 
latter process is the drawback, for the cooling 
of the immense volume of carbonic oxide 
and acid together with the nitrogen in- 
volves reheating of the mixed gas if it 
is to be consumed. The process, however, as 
carried out is a commercial success, and 
will, probably, be adopted elsewhere, even 
if the utilisation of the waste heat has to be 
abandoned, for the tar and ammonia are, 
apparently, worth recovering wherever, by 
any not too costly means, the products of 
combustion of coal can be eed and dealt 
with. For very many years the practice of 
coking coal for metallurgical purposes was 
carried on without an attempt being made 
to seize upon the tar and ammonia, though 
some efforts, successful in the main, have 
been made to utilise the waste heat. The 
object of the coke maker is the purification 
of the fuel primarily, but he also aims to 
condense it into as small a bulkas possible, 
for oven coke is a different thing to the 
cinder known as gas-coke. In good coke, 


the sulphuret of carbon is entirely 
eliminated, while, by continuing the high 
heat for close on a hundred hours, the 


resulting product becomes hard and com- 
pact, and consequently, a greater weight 
can be placed in a cupola or a furnace 
at one charge. In ordinary coking 
ovens the carburetted and sulphuretted 
hydrogens are consumed while the ammonia 
and tar are destroyed or escape—the coal 
losing about 30 per cent. in weight, and 
gaining about one fourth in bulk. From 

ood coal, properly washed, the yield may, 

owever, reach as much as 75 per cent. of 
compact and practically pure coke. Latterly, 
many patents have been taken out, and 
considerable sums of money expended in 
endeavours to recover the products of the 
coke ovens, but very little has been attempted, 
and still less accomplished, until recently. 
The processes adopted are (1) the subjecting 
of the coal to a high heat applied to a close 
oven, so as to bring about a sort of distilla- 
tion ; and (2) the introduction of a flame of 
gas and air into the upper part of a close 
oven. The former process is that adopted 
by Messrs. Pease with latterly, it is said, 
very good results; but there is obviously a 
considerable loss whenever it is necessary to 
pass a large quantity of intense heat through 
fireclay or brickwork; for, to mention only 
one, but an all-sufficient, reason, it is clear 
that the outside of a close oven must be 
hotter than the inside, or no heat will be 
transmitted. To manufacture good coke, 
an intense heat is necessary, and it follows 
that the wear and tear will be great. To 
obtain the largest yield of coke and pro- 
ducts, however, a close oven seems abso- 
lutely necessary; and, all things considered, 
it is probable that the best results are found 
in the case of close ovens where means are 
provided forutilising the waste-heat escaping 
trom the flue. In the second process, a very 
intense heat is produced in the oven itself 
by injecting gas and air into the top, the 
operation of coking.is shortened, and a 
large quantity of tar products and ammonia 
is recovered. But where intense heat is re- 
quired, carbon is cheaper than hydrogen, 
and more effective; for it requires less air 
(and consequently inert introgen) for its 
combustion, and does not produce water- 
vapour. Theoretically, the use of the hydro- 
carbon gases in heating the coke is not 
sound economy; and facts support the 
theory, for both Mr. Pattinson and Mr. 


I. L. Bell have found no difference in per- 
centage yicld of coke from ovens burning 
all their products, and those from which 
the gas and products are extracted. The 
method of burning the surface-coal to 
obtuin the requisite heat for coking 
the remainder of the charge also disposes of 
the layer which in gas-fired ovens is of in- 
ferior quality to that produced by the higher 
heat at a later stage. The process intro- 
duced by Mr. J. Jameson utilises the 
ordinary ‘‘ beehive oven, which is charged, 
ignited, and, to all appearance, allowed to 
burn in the ordinary way, but near the 
centre of the bottom is a pipe, to which 
suction is applied. The object of that will 
be readily apparent. The upper surface of 
the coal in the oven being raised to a state of 
incandescence the coal beneath is in a state 
of ebullition, and from the whole thickness 
gas is endeavouring to make its escape. 
Like the carbonic acid in the baking lout, it 
tends to make the whole mass spongy by 
forcing an outlet upwards; hence Mr. 
Jameson withdraws the gases from the 
bottom of the oven, and the weight of the 
mass tends to consolidate the coke, which 
would otherwise be porous. The tar, oil. 
and ammonia are collected in a wet 
scrubber, and condensed in large mains, 
but by tapping the condenser at various 
points strong and weak ammoniacal liquors 
can be separated as desired, while the 
oils can also be taken out at once in 
different qualities—e.g., some as clear as 
amber, others rich in solid paruffin. This 
part of the process is, however, in its 
infancy, as is also that portion which deals 
with the gas which is not rich in hydro- 
curbons, but is well suited for use in engines. 
Those might be located near the ovens, and 
drive dynamos transmitting electric energy 
where it could be utilised, provided it is 
possible to do that economically. Another 
use has been found for the gas, however, for 
it contains some carbon, and if while still 
in a heated state, it is made to pass into an 
incandescent oven, in which the process of 
coking is complete, the carbon will be 
deposited in the cinder, while the 5 
can be seized and utilised. This method of 
depositing carbon from the hydrocarbons is 
. practised in the manufacture of 
the filaments for incandescent lamps, andin 
some experiments made with common gas- 
coke the deposit of carbon rendered the 
soft and porous lumps 5 dense and 
hard. With one kind of sm coal (un 
unwashed steam- coal), as much as 17 78lb. 
of sulphate of ammonia, and 9°28 gallons ot 
oil per ton, together witu a coke of fair 

uality, were obtained—results which, if 
they can be secured in regular working, 
will be sufficient to stamp the process as a 
great success. The question between the 
two new processes is whether the gas saved 
at the expense of the coal will yield a better 
return than the extra coke obtained when 
the gas is used as the fuel for burning the 
coal into coke. That can be determined only 
by practical experiments on a large scale ; 
but if the ammonia now wasted by the coke 
ovens of tbe country cun be saved, by 80 
much will the nation be richer. 


EASY LESSONS IN BLOWPIPE 
ANALYSIS AND PYROLOGICAL 
MINERALOGT.— I.“ 

By Lieut.-Col. W. A. Ross, F. G. S. (lute R. A.) 


Introduction. 


N the spring of the year 1770, “ Edward 
and Charles Dilly in the Poultry,” 
London, published à small octavo book on 


* In contributing this series of elementary lessons in 
Blowpipe Analysis, Col. Ross wishes it to be understood 
that he declines to answer any except private) queries or 
comments until its conclusion. Readers, therefore, who 
may have questions to put or criticisms to offer. will 
oblige by postponing them until then, when Col. Ross will, 
no doubt, respond. — Eb. 
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Mineralogy, containing, as un appendix, 
two very creditable wood engravings of a 
hitherto unheard-of chemical instrument, 
natural ‘size, with pictures of some necessary 
apparatus; and an excellent little essay 
arene 9 0 9 and Use 9 i Minera- 
ogi ocket Laboratory, and Especially 
the Use of the Blowpipe in Mineralogy.” 
The whole of these appendages were the 


production of an Anglicised Swede, Gustav | h 


von Engesttém, residing in London; a man 
evidently of | ae ability, although only an 
amateur, and possessing also considerable 
influence, for we see in Boswell's Life of 
Johnson,” that the brothers Dilly were at 
that time among the principal publishers in 
London. 1 
Dilly's shop, therefore, may be con- 
sid the birthplace of descriptive e 
Analysis, for although Von Schvarbé had 
nearly, forty years before invented the 
chemical blowpipe, and Cramer had partly 
described its use with that of borax as a 
reagent, re Latin 5 a 9 55 = 
publish a ntly at Leyden) in 1741, 

rei a ‘oF the former’s work has been 
lost, or rather, buried in the archives of the 
Stockholm Academy of Sciences ; whilst the 
5 of the latter goes ne further 
than that of the English Boyle in 1660, and 
only shows how to melt small pieces of 
metal” with it. : 

It seems to me a melancholy fact to con- 
template, that London, having thus been 
the. t of the Poor-Man’s Chemistry,“ 
“The Chemi {par extellence) of the 
Microscope” ; of The Mineralogical Pocket 
Laboratory,“ should have not only ruth- 
lessly repudiated her 
healthy so ag and left it, so to speak, 
successively on the doorsteps’ of Bergmann 
at Vienna, of Berzelius at Stockholm, of 


Plattner at Freiberg, and of Landauer at 


Brunswick, but should have used all the 
power and influence of her many dis- 
tinguished chemists to erush it and put it 
down, as Lady Macclesfield behaved to 
her illegitimate son Richard Savage. 
With the sole exception of Faraday, no 
distinguished British chemist has done 
more than merely: mention (in a very per- 
functory mariner), the blowpipe as a useful,’ 
but not indispensable laboratory drudge, 
compelled to answer chemical qualitative 
inquiries in certain formule, prescribed by 
the results of wet methods, whilst the 
work of the only original English writer on 
Blowpipe Analysis—the late J. J. Griffin 
has n einer swallowed bodily as 
regards some of his inventions—e.g., the 


method .of making charcoal paste, without’ 
any acknowledgment at all in the later 


editions of Plattner's work, after Plattner's 
death. | 
Having had nearly twenty-five years’ ex- 
perience in blowpipe analysis, the latter 
half of which has been obtained in working 
upon the system devised by myself, I pro- 
se to publish, first in the pages of the 
GLISH MECHANIC, and afterwards sepa- 
ney as a shilling treatise, a few extremely 
simple instructions in mechanical and pyro- 


illegitimate but i 
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Man. able to give a reference, may deposit 


a small sum weekly, in payment for the 
more expensive but necessary parts of the 


apparatus, as aluminium plate and platinum 


wire, &c., which he will obtain at once. 

I shall commence by first showing the 
student how to make his own apparatus, or 
adapt well-known ap tus to his own 
purposes; with a price list of the materials 
je requires accompanying each lesson, 
and I shall then go on at once to examina- 
tions of the most simple minerals and rocks 
—such, for instance, as he may find~ speci- 
mens of in the miblic roads—by means of 
the most simple reagents, for it will not. 
be necessary to trouble him with the 
expensive and recondite means of obtaining 
the reactions of chemically pure oxides, a. 
table or list of which will be here given for 
his guidance. 

After this, he shall be led to the more 


. 


elaborate analysis of minerals containing | part 


four or five oxides, as Labradorite, each of 
which will have ‘to a isolated A as Ay 
determined by the blowpi 0 

doubt. It will then, I dope, be n to 
the English Mechanic that he shall be 
able, by means of his lamp and blowpipe, 
after a patient and persevering utilisation 
of his leisure time in this most fascinating 
study, to literally excel the miracles fabu- 
lously 5 by Aladdin and his 
Wonderful Lamp.“ He shall use it as a 
key of fire to unlock the secret and solid 
stores of nature; as an instrument of tore 
ture, to force her to confess how she colours 
her amethysts, emeralds, and sapphires; as 
a pencil of light,“ wherewith to trace, 
in imperishable records, but with electric 
3 0 the precise composition alike of 
her soft, sulphurous ore or ber adamantine 
corundum. l oe 


COMBINED BOILER ALARM AND 
ANTI-INCRUSTATOR. ` 

1 idea of preventing inerustation in steam - 
boilers by means of a current of electricity 

in other words by converting the boiler into 
a voltaic cell is not novel; but the’ method in 
whieh Mesers. Field: and. Thompson propose $o- 
combine it with a low-witer alarm is wartlty « 
attention. ‘The invention is the subject of a» 
patent, and in principle is illustrated by the 
annexed. diagram, while it is described as follows: 


logical manipulation, with special advice as | === 


to how and where the student (who I assume 
to be an ordinarilyintelligent, town working 
man of any of our large cities, without any 
greater knowledge of chemistry than can be 
acquired in these pages) can procure the 
material upon which, and with which he is 
to work, at the least posstble price. For in- 
stance, I purchased only the other day, at 
one of the ‘‘old curiosity shops” which 
swarm in the streets of London, a couple of 
old agate brooches, without setting, for the 
economical sum of 2d. each; and a pair of 
polished agates is a very important item in 


blowpipe N 
IL shall also propose to Messrs, Johnson 
and Matthey, of Hatton-garden, and 


Messrs. Griffin and Sons, of Garrick-street, 
a system by which any respectable working 


the current of electricity is caused to pass from 
the shell of the boiler to a negative electrode 
situated in the water so long as the level of the 
water does not fall below a predetermined point ; 
when this level no longer obtains, the current or 
a part of it operates a signal, which may be 
audible or visible or both: A dynamo, or other 
electric generator is provided, and a conductor in 
connection with the negative pole (that is the. 
pole which corresponds to the zinc plate in an 
ordinary voltaic cell) is passed through the shell 
or body of the boiler in sueh a way that it is 
electrically insulated therefrom. This conductor, 
which terminates in, or acts as, an electrode, is 

so arranged that itis normally in connection with 
the water in the boiler, and by means of friction, 

part of it is kept clean and bright, se that it may 


of 


| rice, containing 
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make good electrital connection with the water. 
The figure shows one form of the appliance in 
longitudinal scction. | 
o convey the electric current to the water, 
and kee o conducting surface or electrode 
bright, there is fixed to the insulated negative 
conductor O, at or near the level of the low-water 
line in the boiler D, a metallic surface against 
which F is made to rub, the motion of the latter 


‘being derived from some contrivance such as a float 


G actuated by the motion of the water. The float 
and rubbing surfaces F are insulated (at the 
joint Ly from the boiler D, and from the negative 
conductor C, whon not in contact with the sub- 
merged clean surfaces E. The float and rubbing 
surfaces'are so arranged that when the level of 
the water A in the boiler D falls below the pre~ 
determined point, the rubbing piece F shall not 
all electrical connection between the rubbing. 
surfaces of F, and the negative conductor on 
electrode C, will be broken, and the electric 
current through the boiler (whose shell forms. 
of the circuit) will be stopped. The circuit 
through the water being broken, the low-water 
alarm or indicator is brought into operation. A. 
convenient method of indicating this is to cause’ 
the current to pass through the coils of an deetro” 
magnet H which attracts its armature so long as 
the current flows. When the circuit is broken: t 
the armature will fall, and the current will. bec 
‘‘gwitched’’ into the signalling apparatus K, 
which may be of any suitable construction, such: 
as a trembling bell, or an electric lamp, or an, 
electric: motor that will open a steam or wafers 
cock and extinguish the fire. E 
e drawing shows a trembling bell in conjyhe- 


tion with a plate on the back of the armature,’ 


which plate bears the word “stopped and 
assumes an attitude in which it is prr visible 
when tho armature falls, as it does when the 
current through the ‘boiler cases: „ 
The electric generator employed may be of any: 
suitable description, and may be used in con- 
junction with a second battery if desired. In. 
cases where the prime mover does not run during 
the night, a secondary battery is particularly. 
serviceable, as it keeps up the action during the 
time when there is little or no circulation in the’ 
boiler. It will be noted that the apparatus serves 
to operate the low-water alarm, or indicator, in 
the event of the water level debcending during“ 
the night, either from leakage of steam or water- 
from any other cause. Thus. the attention of the: 
watchman or stoker is called to the danger. 


t? : Sh oe i = 2 ESEE È 
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RICE AND ITS FOOD VALUE. `' 


o“ yese 402 of the last volume, we gave a. 


rt article on the nutritive properties of 
the conclusions of Prof. Voit on 
the result of his investigations as to the relative: 
capacity possessed by various forms of nourish-. 


| ment for becoming incorporated into the s5stem. 


According to his experiments 96:7 per cent. of 
meat is retained in the human economy, while 
3'3- per cent. is eliminated. In the case of 
rice 96˙1 per cent. is rétained’and 3'9 per cent. 
eliminated , thus showing that rice is practi : 
as assimilable as meat in the human economy, 
and from that point of view is even a better 
form of food than eggs or milk, not less than 11 
per cent. of the latter being unutilised in the 
system. Our attention has been again drawn. 
to the subject by a little pamphlet on? Rice z; 
its History, Culture, Manufacture, and Food: 
Value,“ 15 H. r 5 a ar ‘of 
papers which originally appeared in Th? Miller, 
and which have been seed ta their 1 lly 
by W. Dunham, Mark-lane, E. C. -There is’ 
much useful information. in this pamphlet whieh’, 
may be commended to the attention of food- 
economists, for it contains facts which are nbt 
generally known, and although they are com-. 
pressed into a comparatively small spece they 
are sufficient for their purpose. Burmah is the 
country best adapted for the cultivation of rice, 
and the bulk of our supplies come from Rangoon. 
ng Bassein—altogether about 78 per cent. of the 
tal import; but the cheapest quality (Arracan) 
ounts to about 10. per cent. The remainder 
mado up of Patna, Java, Japan, and Moulmein ` 
ice. A ives us an idea of the different 
pes of the various species of the grain; the 
utna rice being the very long grains which 
75 at from 128. to 148. per cwt., and which 
orm about 7 per cent. the import. Java. 
rice is of medium length in the grain, 
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the section being oval, and the price about 
308. per cwt.—these finer brands being used 
mainly for curries. We import very little Java 
rice, and still less of the cheaper Japan growth. 
The appearance of the grain divides rice 
roughly into three sorte: translucent, which in- 
cludes all the best (high-priced) brands and that 
from Bassein; intermediate, two brands coming 
wholly from Rangoon; and chalky, represente 
by Moulmein and Arracan rice—brands preferred 
on the Continent as they are -s0 quickly boiled. 
Patna is hard, horny, and translucent, takes 
longer to boil, and does not readily run into a 
pudding-like mass. Java is like Patna, but is 
cleaned in Holland, and is more highly separated, 
polished, and glazed than any other rice: hence 
its high price. Of Carolina rice, little, if any, is 
now imported, and what is sold for it is either 
Java or some other continentally-prepared grain, 
probably selected samples of Bassein. Ac- 
cording to Mr. Proctor, Rangoon is the best 
“all-round” rice, as it makes a good pudding, 
and when properly cooked makes a good curry, 
and serves as a substitute for potatoes. Moulmein 
and Arracan rice are cooked in about ten minutes, 
while Rangoon requires twenty, and Patna 
about half an hour, so that it is well to know 
What kind of rice is to be cooked, if a satis- 
factory dish is to be prepared. (A good recipe 
for the ordinary rice will be found on p. 402, 
last volume.) 
de handed to the cook, undergo several pro- 
cesses—viz., first there is a sicve and aspirator to 
prepare cargo rice, and free it from sticks and 
other refusé ; then the grain reaching the mill 
-passes through the shelling stones, the scouring 
machine, and the blower, which produce shelled 
rice and husk, &c. Decorticators, one or more 
in succession, are now employed, and then again 
a blower, the result being cleaned rice and 
chaff. From the blower the grain passes 
to the polishers, one or more in succession, 
and then, after passing through another 
blower we have cleaned and finished rice, which, 
being sieved, leaves the fine rice, the broken, and 
the “smalls.” “In the last process of polishing 
a little indigo mixed with rice flour is added to 
give the rice a bluish tint to suit the publio taste, 
a practice which might, one would think, be ap- 
. discontinued, as the manufacturers 
ve the sole control of the trade, and the public 
would soon become accustomed to the creamy- 
. whiteness, with the faint tinge of pink, which is 
the natural colour of the cleaned grain. Mr. 
Proctor says, that one reason why rice is not 
more cxtensively used in this country is a belicf 
on the patt of the public that’ it is dearer than 
potatoes. Just now good potatoes are almost at 
the same price per pound as the cheaper sorts of 
rice, „broken“ as distinguished from fine; 
' bu: potatoes contain 76 per cent. of water as 
compared with 13 in rice. Deducting the mineral 
matter and the refuse in both instances, it appears 
that one pound of rice, as bought, contains as 
much food as 34 Ib. of potatoes, though the latter 
are slightly richer in mineral matter. Taking 
into account that potatoes are usually pecled 
before boiling, and that some of their useful salts 
' are extracted by the water, Mr. Proctor is quite 
justified in saying that IIb. of rice is equal to 
4ilb. of potatoes, and as that may be accepted as 
a fact, every one can now form a fair estimate of 
which is the cheapest food he can purchase, for 
the relative prices of rico and potatoes vary in 
different districts. Dr. Frankland's table of the 
weight of food required to raise 1401b. 100, O000ft. 
high is oafmoal 14 lb., rice 141b., bread 23lIb., 
` potatoes 51b., and lean beef 3 lb. That is based 
on the nutritive value of the articles as tested in 
the chemist’sretort. There is, however, another 
retort which has to be considered, and 
that is the human stomach. According to the 
« researches of Prof. Voit, mentioned above, prac- 
tically all but 4 per cent. of the rice which enters 
tho stomach is assimilated bythe human economy ; 
hence, it isa better food than even oatmeal, from 
the purely nutritive point of view, and is vastly 
superior to potatoes, which are, moreover, subject 
to the influcnces of weather, and are sometimes 
80 diseased as to be injurious to those who can 
- manage to eat them. The main difference in the 
mineral constituents of potatocs and rice is, that 
_ while the ash of the former contains about 50 
per cent. of potash, and 12 per cent. of phos- 
phoric acid, tho ash of rice contains over 50 per 
cent. of phosphoric acid, and 18 per cent. of 
potash. Both contain about the same quantity 
of lime. As n vegetable (pure and simple) the 
potato is to be preferred to rice: but when 


earthworms, 
matter; he woul 


makes no effort whatsoever to escape 


The grains, before they are fit to 


bearing lizards and the wholl 


economy of food is the question, there can be no 


difficulty in discovering that rice is much cheaper 
than the favourite tuber. 


THE BLINDWORM.“ 


HERD are few creatures better worth watching 
by a lazy man than the. blindworm (Anguis 


frugilis), because he forms such a perfect model of 
laziness pushed to its furthest logical development. 


He is the ze plus ultra of utter indolence—the only 


‘animal on earth that will not bestir himself even 
for the sake of his dinner. 


The fact is, he has been 
specially developed to prey upon slugs, and the 
slug, being himself a sufficiently dawdling and 


dilatory person, does not offer any encouragement 
If 4 


to rapidity of movement in his natural enemy. 
the blindworm had to feed upon beetles or even 
now, it would be quite a different 

d have to stir his stumps, or his 
substitute for those non-existent members, in order 
to catch up with his retreating prey. But the slug 
from his 
capter’s hooked fangs. Look at him there, 'as he 
glides noiselessly up to the fat little white morsel 


on aoe spray of lady’s-fingers. He lifts his 
hea 


slowly above his prey with all the airs and 
graces of a born cobra, and then pounces down 
upon him calmly, biting him in the middle of the 


back, as a terrier seizes a rat, exactly as though he 
thought he was attacking 
aoa instead of a mere helpless, defenceless mol - 
usc. 
full minute, he proceeds to devour: him in the most 
leisurely fashion, 
hooked teeth, and then swallowing him head fore- 
most. 
will find that these same small teeth can inflict a 
smart wound, drawing blood from the finger; and 
at the same time you will notice that the creature 
stiffens itself out by contracting its muscles, so that 
it seems to be made of wood. Hence the common 
English name of brittle-snakes often 
by ploughboys, for when thus stiffen 
rea 

bod 


the fiercest animal on 
After holding the slugiin hig mouth for a 
passing him slowly between his 


If you try to take up the blindworm you 


iven them 
they will 
ly snap at the slightest attempt to bend the 


ee 
Of course the blindworm himself is not a snake, 


$ spite of his serpentine form, but a true lizard. . . 
e 


elongs to a family of lizards known as skinks, 


some of which, like the commop skink of Egypt, 
have four fully-developed legs and a not very 
serpentine body. From this central t 
trace a series of curious gradations, through the blind- 
worms down to the true snakes. The skink has 


one can 


five claw-bearing toes on each foot, but some more 
degraded forms have fore and hind limbs without 
any toes of any sort. Others, again, have no fore- 
legs, but possess a pair of stumpy hind legs some- 
times with two toes on the ill-developed feet, and 


sometimes with none at all. Next we get the blind- 


worms themselves, which have no external limbs, 
but still possess an imperfect shoulder-blade and 
hind-leg bone of undeveloped cartilage. These 
rudiments clearly point back toa time when the 
ancestors of the blindworms were font EEr 
lizards like the skinks ; and they also serve to keep 
up for us an intermediate link between the limb- 
limbless and 
degenerate snakes. In the internal structure of the 
two classes also one can trace a great many in- 
termediate stages, showing by their mute witness 
that serpents as a whole are simply lizards which 
have taken to crawling instead of sprawling, and 
have so lost their useless legs by gradual disuse. 
The reason why the blindworm thus gave up the 
natural use of his legs is not far to seek. There is 
a good living to be picked up by creatures of that 
peculiar serpentine shape, and wherever a chance 
of picking up a living occurs in this overstocked and 
under-fed world somebody or other is sure to seize 
upon it. For animals of the peculiar serpentine 
habits, the serpentine shape is really an admirably 
adapted form. In the blindworm, which 1s 
essentially a ground animal, not needing to climb, 
and living upon small white slugs, the snake-like 
habit goes nofurther than mere wriggling over the 
earth ; he cannot coil himself, nor wind round and 
round a bush or other support. In his case the 
great object of the legless condition seems to be 
that he can the more readily skulk down little chinks 
and holes in the ground. With thorough-going true 
snakes, on the contrary, something more is needed 
than this. Most of them are rapid animals that 
rey upon swifter creatures, like mice, frogs, or 
irds, and they are accordingly adapted for swift 
and noiseless gliding through grass, and for 
great quickness in seizing their quarry. Many kinds, 
especially in the tropics, are still more highly 
developed for a tree-baunting existenee ; and these 
can wind their long, lithe bodies round the trunks 
of great trees, or can coil their foldsin a deadly 
grasp about the limbs and neck of an antelope or 4 
monkey. For this purpose their vertebræ have 
been immensely increased in number—the python 
has more than 400—and each one is freely movable 


* Extracted from a paper by Grant A tugs in the 
County Gentleman. i 


all round upon its neighbours by a peculiar ball- 
and-socket arrangement, combined with a beautiful 
regulating ,system of tenons and mortises. Our 
blindworm represents the half-way house between 
the true lizards and these marvellously developed 
serpentine forms. In shape and external appear- 
ance it is a snake; in anatomical peculiarities and 
all such points of structure as strike a classiticatory 
geologist, it is a lizard. Even here in England 
overrun by man as it is, we have more of these 
remaining links in the organic chain than most 
people would really believe. 


ATMOSPHERIC DUST AND DISEASE 
GERMS. 


T a recent meeting of the San Frau- 
cisco Microscopical Society Mr. H. G. 
Hanks read a paper on ‘Some Notabls 
Features of the Great San Francisco Snow Storm of 
December 31, 1882.“ 
A storm of brief duration, resulting in the fall of 
a few inches of snow, would attract but little atten- 
tion should it occur in the Eastern or Northem 
States of the Union; but at San Francisco, where 
such phenomena are almost unknown, the only 
instance on record during half a lifetime naturally 
became the absorbing topic of conversation. When, 
however, the warm air dissipated the snow and the 


streets of the city assumed their usual ap ce, 
the wonderful snowstorm was forgotten. Apart 
from the storm being unusual and remarkable there 


were certain features connected with it, both 
interesting and important, which, no doubt, escaped 
the notice of the casual observer, but to which my 
attention was drawn by accident. While the snow 
was falling, to all . clean and white, the 
idea occurred to me it afforded an opportunity 
to obtain, without much trouble, a stock of pure 
water for chemical p es. ith this view I 
melted a quantity in a tin vessel in my private 
laboratory. To my surprise, I found the resulting 
water milky, a deposit or residue of a muddy 
character remaining in the can. Without at first 
attaching any importance to the circumstance, I 
proceeded to filter the water, but found the filtrate 
still milky. Thinking the matter over, I deter- 
mined to examine the residue under the microscope, 
when I found that I had in the field of the instru- 
ment finely divided sand, very much resembling 
that of the Great Colorado and Mojave deserts, 
with which I have become familiar in the course of 
recent microscopic investigations. With this clue, 
I submitted the fine sand to a closer examination— 
mechanical, chemical, and optical. 

Under the microscope the dust was seen to be 
composed of rounded particles of quartz, with 
minute ae of mica, 5 i few a largo 

uantity of organic matter, principally vege 
bre. On being calcined in a platinum dish, it at 
first burned, then blackened, and, on continuing 
the heat to incineration, the mineral portion only 
remained, including a small ash. On cooling, the 
loss was found to be 18 per cent. independent of 
moisture. The particles, measured with a Jackson 
micrometer, showed the larger to be 0:002in. and 
the smaller 0°00005in. in diameter. Thinking that 
some of the garden soil might have been taken up 
by accident, to remove all doubt I made a compara- 
tive examination to prove that the foreign matter 
in the snow did not come from that source. 

While I was making these experiments, a tele- 
gram appeared in the city papers announcing a 
howe of mud” at Fresno, which coyered every- 
thing with a coating of grey, sandy mud. Iim- 
mediately wrote to the telegraph operator, and 
received an answer and a sample of the mud or 
dust. An examination showed this substance to be 
nearly identical with that found in the San Frau- 
cisco snow, the only important difference being that 
the particles were larger, and the vegetable fibre 
more abundant. 

About the same time L. Figuera, of Modesto, 
called at the Mining Bureau, and, in answer to in- 
quiries made by me, stated that the snow which 
fell at Modesto was discoloured. On his return he 
sent me some of the dust which fell with the snow. 
Ten years ago snow fell at Modesto lin. deep, since 
which none has fallen. On the occasion of the 
great snowstorm the fall was 7in., but the weather 
was so mild that no damage was done to animal or 
vegetable life. 

The Modesto sand sample was found to be of the 
same general character, but the particles were larger 
than the others mentioned, and the organic matter 
was less, as follows :— 


Organic Mattern 14˙4 per cent. 
Largest particles . 019 in. 
Smallest particles 0•00 lin. 


The papers announced a sand storm at Bakers- 
field, and falling sand at Virginia city; soon after 
there was a sandstorm in the Mohave Desert, and 
at the same time a similar storm of great violence 
in Death Valley, Inyo county, but all these occurred 
after the San Francisco storm and cannot be directly 
connected with it. A sandstorm in a great deser! 
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is sometimes a serious matter; and, although life | which can now be procured as ordinary ‘‘ machinists’ 


be not in actual danger, the personal inconvenience 
is very great. It has been my fortune to experience 
more than one of these storms. The strong wind 
sweeping across the wide valleys lifts the sand in 
clouds which obscure the light of the sun, causing 
an unnatural gloom to hang over the landscape, 
which is at times wholly shut out from view. 

Dust from the deserts of Africa has frequently 
fallen on the decks of ships in the Indian Ocean 
and the Red Sea, and on the summits of the highest 
accessible mountains, on the snow, and even on the 
bare rocks dust has been observed which has been 
called star dust,” ‘‘cosmical matter, and other 
similar names, which probably owe their origin to 
the causes I have mentioned. 1 

The subject of atmospheric poison becomes im- 
portant when it is considered that the dust I have 
examined contained so large a quantity of organic 
matter, of which, without doubt, a considerable 
part was in the form of germs. May it not be that 
the sudden and otherwise unaccountable appearance 
of stran 
life, an 
cause ? 

It is well known that on the most arid portions 
of the Colorado Desert, when accidentally irrigated 
by the overflow of the river, a dense and luxuriant 
growth of vegetation springs up from seeds and 
germs which must have lain dormant for many 


ears. 
7 Certain localities in California have become un- 
healthy on the ee of water es mining 
urposes or irrigation, and in many cases the country, 
before healthy, has become almoat uninhabitable 
this cause. May not the same effect be pro- 
duced by germs brought by the winds? I leave 
the answers to these questions to members of our 
society who have made a special study of disease 
germs, aud will conclude with a calculation I have 
made of the quantity of dust that fell in San 
Francisco, based on the weight obtained and 
quantity of snow, as found in my experiments. Of 
course such a calculation can onl roughly ap- 
poemat Without going into details, my calcu- 
tion gives 75 tons to the square mile, supposing 
the fall to have been uniform. It is fair to assume 
that the upper air is frequently charged with dust, 
a portion of which falis near the source, while a 
larger portion is carried to unknown localities, and 
that the falling snow on the occasion of the 
December storm gathered it together and deposited 


it in our streets. 

Dr. Sternberg addressed the Society upon the 
ponts presented in Mr. Hanks’ paper. He said he 

ad spent much time in microscopical examination 
of atmospheric dust both in Havana and New 
Orleans, where he was studying the yellow fever 
and its communication. He found in the air spores 
of fungi foreign to the locality, which must have 
been iri oa great distances. This fact was also 
observed by Cunningham at Calcutta. Common 
air i roca contains, he said, starch granules 
and epithelial cells from the human skin; also, 
fragments of cotton and wool fibre, &c. The first 
rain or fall of snow after a season of drought bri 
down all these matters from the air. In fact, the 
first rain gives the sewage of the atmosphere. 
Michel in Paris found the air loaded with germs of 
many kinds. He also found that filth diseases are 
most prevalent when the air contains most of these 

erms. But by all these air studies, conducted even 
m the time of plagues, there has been no discovery 
which would connect certain diseases with any cer- 
tain germ. 


perhaps diseases, may be due to this 


STANDARDS FOR MACHINE TOOLS. 


N the question of standards for machine 
tools, Mr. Oberlin Smith writes to the Ameri- 
can Machinist :— 

Other things that need bringing to a standard 
size are the ‘‘arbors’’ of milling machines and gear 
cutters, where the cutters are put on. It is much 
to be regretted that even the most scientific makers 
of these cutters provide them with so many- 
sized holes that a constant recourse to bushing is 
necessary. Such a bushing isa very annoying little 
pet, especially if it is Pain. or so thick, and must 
contain a key seat to fit over the feather in the 
arbor, and a feather of its own to drive the cutter. 
Is there any earthly reason for the atrocious wicked- 
ness of putting three different-sized holes in a set of 
gear-tooth cutters, varying from fire to ten diametral 
pitch, except a romantic desire to make said holes 
somewhat in propcrtion to the outside size of the 
cutter? And why do the cutters need to have so 
many outside diameters—who knows ? 

Regarding drill presses, a yet more important 
point arises, to wit, the size and shape of the hole 
in spindle to receive the drill shank. Undoubtedly, 
the best thing to do now isto make it to fit what is 
known as a Morse-taper twist drill shank—say, 
the largest of the five sizes which the drill press in 
question is, at its maximum capacity, adapted for. 
Any smaller sizes of shanks can then be used by 
bushin g with the very convenient Morse sleeves 
or sockets (according to the length wanted), 


plants, fungi and low forms of vegetable 


supphes. 

e only objection to these tapers that I know of 
is that they do not seem to be founded upon an 
regular progression of sizes, and that nearly a 
their dimensions must be writen in odd thousandths 
of an inch, instead of sixteenths or eights. The 
amount of taper appears to be about in. for each 
lin. in length, but I am informed that the original 
intention was to make it zin. per foot. Just why 
this beautiful and convenient ratio of („!) was 
chosen by the mythical Morse to puzzle the brains 
of poor apprentices who have to fit boring-bar 
shanks and other tools, history faileth to tell. The 
chief points about lathes which need bringing to 
standard are the centre shanks, the spindle screws 
and the tool posta. The latter do not vary as much 
as do some of the other matters, but should un- 


doubtedly be made more uniform in regard to size 


of tool slot and distance which bottom of tool can 
be set below line of centres. Emphatically, the 
worst annoyance that occurs amongst a number of 
lathes of different makes, and of slightly varying 
sizes, is not being able to interchange the chucks 
and face-plates, on account of the spindle screws 
being of as many diameters, pitches and angles as 
there are lathes. Why in some cases there should 
be a mysterious virtue in a very fine pitch of thread, 
and in others an extra coarse pitch should be found 
necessary, must remain nown. A simple 
remedy for these differences of pitch and angle 
would be to use a standard already provided—the 
United States Standard for screw threads. Screw 
gauges of great accuracy, and taps nearly as 
accurate, can now be proc ready made. us 
a great deal of the trouble might be obviated, and 
the lathe owner could cheaply ft various chucks to 
his lathes which would be fits. 

It is true, he might still require a good many 
sizes, but this is an evil to be put up with until 
lathe makers can come to some common ment 
about the proper diameters for their spindles. At 
that happy time all that would be necessary to 
change would be some of the diameters. 

Like arguments with those above given, with a 
like temporary remedy for the evil, may be applied 
to the matter f centre shanks. The evil is that no 
two are of the same diameter, length, or degree of 
taper. Thus any odd centres, and other special 
tools fitting in either live or dead spindle, have to 
be made in full sets for each individual lathe, and 
there is no standard to make them by except a 
measurement of some old centre. This is often 
taken with a pair of imbecile calipers (perhaps 
afflicted with the rickets), at a point on the taper 
part some indefinite distance from somewhere. 

The remedy before referred to is simply to use 
the ‘‘ Morse taper — the same as for -press 
spindles. This isa ready-made standard, and one 
for which the reamers can be easily procured. 
Though not, perhaps, the best set of sizes that 
could be devised, they will answer very well until 
something better can be generally agreed upon. If 
it be objected that the hole made with one of these 
reamers is not deep enough to reach back to the 
drift slot, in case such a construction is used, I 
reply that the centre may havea cylindrical “tail ” 
reaching back as far as desired beyond the taper 
part (see Fig. 1) against which to drive. The taper 
part is plenty long enough for a secure hold. A 

etter plan is, I think, the old-fashioned one shown 
in Pe 2, which is being somewhat revived of late. 
In this construction a short prismatic portion 
square, or, more neatly, hexagon in form) allows 

e use of an ordinary wrench, by which to twist 
the centre loose when removing it from the spindle. 
In regard to a standard angle for the working 

int of lathe centres, the matter seems to be arrang- 
ing itself at 60°—probably because of the extended 
sale and use of centre gauges ’’ which are made to 
that angle. It isa very convenient one to make, 
and pro aby on the whole, the best that can be 
devised. It, of course, holds the work against 
lateral strains better than any more obtuse angle, 
but it requires some care to keep the point from 
getting broken off. With the slam- bang style of 
workman, centres will undoubtedly last longer if 
made 70° or 75°. In this matter, however, it is 
especially important that all should conform to one 
standard, as it affects the interchangeability of work 
as well as of tools. 


SCIENTIFIC NEWS. 


— — 


ROM Dun Echt Circular No. 76 we learn 
that Dr. Hartwig picked up D'Arrest's 
comet on April 3-610, G. T. The R.A. was 
13h. 55m. 248., N. Dec. 8° 16’. Daily motion 
— 448. in R. A., + 9 in Dec. Dr. Berkrich has 
computed an ephemeris from M. Leveau’s ele- 
ments, which gives— 


R.A. N. Dec. 

. M. 8. os y 
April 13 13 47 40 9 49˙4 
17 1844 9 10 23˙4 


Three minima of Ceraski's variable U Cephei 
have been observed by Mr. G. Knott, who gives 
the times at March 12, 11h. 49m. G. M. T.; 
March 22, 11h. 10m., and April 1, 10h. 29m. 
The magnitude was 9'4, but the star is not a 
very easy one to observe. He has also 
twice recently found the variable R Coronę 
Borealis very visible to the naked eye, and nearly 
equal to Coronm. 


Mr. Chandler has been studying the fluctua- 
tions of Sawyer’s variable, and concludes that it 
belongs to the Algol class, and has a period of a 
little over twenty hours—more definitely 20h. 
īm. 41°68., with a probable error of 1°3s. 


Atarecent meeting of the Western Micro- 
scopical Club, held at the house of Mr. F. P. 
Pascoe, F.L.S., the host exhibited to the club his 
unique collection of natural history specimens—a 
museum in themselves. Mr. Pascoe directed 
attention to the law of variation as affecting 
certain parts or organs, citing more icu- 
larly those shown in the Membraci and 
Fulgoridw among insects, and also the birds of 

dise, numerous examples of which were 
exhibited. Am the microscopical exhibita 
were those of Mr. W. Saville Kent, F. L. S., who 
showed a series of hydroid zoophytes collected by 
himself in the Menai Straits, N. Wales, in June, 
1882. The specimens had their natural colours 
preserved, and the tentacles in a fully extended 
state asin life. Mr. E. M. Nelson, under some 
lenses of very high power, showed the peculiar 
and much-debated structure of the podura scale. 
Some strange hair-like bodies were brought out 
brilliantly coloured, under the light of the 
polariscope. 

Dr. John Hopkinson delivered a lecture last 
week before the Institution of Civil Engineers, 
„On some Points in Electric Lighting, in 
which, after dealing with several theoretical 
points, he said that at present lighting by 
electricity in London must cost something more 
than lighting by The electrician could not 
look for much advance in the economy of the 
engine and boiler, and dynamos are y 80 
good that there is not much chance of greater 
efficiency being found in them, though their 
rime cost will soon be greatly reduced. His 

ope of obtaining greater economy is based upon 
ssible improvements of incandescence lamps. 
t has been shown that by working the lamps at 
high pressure, a marked economy of power can 
be obtained; but then they soon break down. In 
ordinary practice, for instance, from 140 to 200 
candles can be obtained horse- power actually 
put into the lamps; but he has seen as much as 
1,000 candles produced by one horse-power—only 
that was for a short time, as the filaments soon 
break down. The problem, then, is to improve 
the lamps, so that they will last a reasonable 
time when pressed to their highest efficiency, and 
ri Hopkinson evidently thinks that will be 
one. 


At the annual conversazione of the French 
Physical Society, M. Trouvé exhibited some of 
his new bichromate batteries at work; and at a 
reception recently given by the manager of the 
Société Edison, each lady dancer was presented 
with a bouquet, in the middle of which shone a 
tiny Edison lamp fed by a battery devised by M. 
Trouvé. 

On the Ist of July next telephones will be at- 
tached to all telegraph offices in Paris, and to the 
chief offices in the provinces and the principal 
railway stations. he charge will be 26 
centimes (nearly 23d.) for five minutos’ use. The 
telephones will also be extended to private houses 
for an annual payment of 170 francs in Paris and 
200 in the provinces. 

The electric railway from Charing- cross to 
Waterloo Station is beginning to take a definite 
form, as the contracts have been sottled, and the 
prospectus of the company issued. The line will 
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commence near the Grand Hotel, run under 
Northumberland-avenue, and cross the Thames 


by means of a tunnel constructed of iron caissons. 


The current will be supplied from a stationary 
engine, and the carriages will start as soon as 


filled, or at stated intervals, the journey occupy- 
ing about three minutes and a half. 


Prof. Palmieri has, it is said, devised a process 
for silvering glass by means of the reducing 
action of glycerine on the sults of silver, which 


is said to have tho advantago of producing a very 
brilliant metallic deposit. When into an am- 
moniacal solution of nitrate of silver is poured, 
first a little caustic potash, and then a few drops 
of glycerine, the reduction begins at once; and 
this action is accelerated if ether or alcohol be 
added to the mixturc. A moderate heat and 
darkness are said to increase the brilliancy of the 
precipitate, and darkness also favours the adhe- 
sion to the mirror of the deposit. 


At a recent meeting of the South London 
Photographic Society an account was given by 
Mr. Trueman Wood of some interesting 
attempts to photograph the human vocal organs 
in the act of singing. The principal object was 
to obtain a picture of the ligaments known as the 
vocal chords, which are situated at the top of 
larynx. The difficulties were overcome by the 
use of a powerful Sicmens electric lamp, supplied 
by a dynamo-machine belonging to the Society 
of Arts, and by means of this light some excellent 
photographs were obtained of the laryngoscopic 
image. The patient in cach case was Herr 
Behnke, at whose instance the experiments were 
made, the object being tc obtain illustrations for 
a forthcoming work by that gentleman and Mr. 
Lennox Browne, on the mechanism of the human 
voco., ; 


Nitro- glycerine is made by first adding 
glycerine to the strongest nitric acid, kept 
very cool, and then gradually mixing the solution 
with concentrated sulphuric acid, when glvceric 
trinitrate separates as a yellow oil, which is 
violently explosive under special conditions. If 
heat is applied so as to set up chemical decompo- 
sition in any portion of a mass, and the heat be 
continued, the reaction will continue with rapid 
acceleration, and the whole mass will be suddenly 
transformed into its gaseous products. A con- 
oussive detonation, such as is produced by ful- 
minating powder, will explode nitro-glyceric. 
Dynamite isa mixture of nitro-glycerine with 
an infusorial earth known as Kieselguhr, and is 
much safer to handle. Many of the other 
preparations known by fancy names amongst 
miners are similarly mixtures of nitro-glycerine 
with some inert and absorptive material. 

M. Berthelot, in the Journal de Pharmacie et de 
Chimie for March, states that from peculiar 
physical relations he is led to suspect that the true 
element carbon is unknown, and that diamond 
and graphite are substances of a different order. 
Elementary carbon ought to be gaseous at the 
ordinary temperature, and the various kinds of 
carbon which occur in nature are in reality 
polymerized products of the true element carbon. 
Spectrum anulysis is thought to confirm this 
view; and it is supposed the second spectrum 
seen in a Geissler tube belongs to gaseous carbon. 
This spectrum, which has been recognised along 
with that of hydrogen in the light of the tails of 
comets, indicates a carbide, probably acetylene. 


The Paris Academy of Sciences held its annual 
meeting last weck, and in awarding the prizes 
the commission in nine cases declared that 
none of the memoirs were sufficiently worthy. 
These competitions were in general adjourned 
until 1885, while the all-but successful candi- 
dates received a sum of money. In two cases, 
two prizes were delivered instead of one. The 
Poncelet prize was awarded to M. Clausius, and 
the Voltz to Dr. Huggins and M. Cruls, for spec- 
troscopic work. 


In the course of u lecture at Berne, by Prof. 
Pfliiger, the lecturer stated that in some schools in 
Germany, 70 and 80 per cent. of the scholars 
were suffering from defective vision, while in the 
Heidelberg gymnasium, the percentage was 100, 
—i.e., every lad in the school had bad eyesight. 


Mr. Jameson, of Forest Hall, Staffordshiro, 
has been extracting ammonia and other chemicals 
from the waste ticry pit-heaps of our collieries. 
He sinks pipes into the smouldering heap ; these 
are connected with a small engine and a fan- 
blast, which works continuously day and night. 
Several casks of the abstracted liquor have been 


obtained, and they are found to be rich in the 


chemicals obtained from gasworks. 


A parasite has been lately found on the skin 
of young trout, by M. Henneguy, those in an 
aquarium at the College of France having suf- 
fered much fromit. The organism is a flagellate 
infusorian, and is named, provisionally, Bodo 


necator. 


The sensational paragraph to which we re- 
ne the rounds ” under the 
ble Electrical Discovery.“ 
It was based on the account of the telectroscope 
of M. Senlecq, which will be found on p. 534, 


ferred on p. 8 has 
heading of a Remar 


Vol. XXXII., and was obviously a hoax. 


DOMESTIC RECIPES. 


Panadas or Bread Jellies.—Panadas, or 


bread jellies, are good adjuncts to the caudles and 
nourishiug drinks when the system is not in a con- 


dition to receive solid foods, and yet require other 


than liquid nutriment. They are bland and diges- 
tible foods, suitable in nearly all stages of illueas, 
and nutritious and stimulating in accordance with 
the admixture of other ingredients with the bread 
used in making them. 


Bread Panada (a mild, nutritious, digestible 
food).—Boil one heaping tablespoouful of bread- 
crumbs in one piut of water, until it is reduced to 
half a pint; add one tablespoouful of sugar, and a 
very little grated nutmeg, and serve the panada. 


Quickly Made Panada (a nutritious food, 
slightly stimulating).—Put over the fire halfa pint of 
water, a tablespoonful of sugar, a very little grated 
nutmeg. As soon as the water boils stir im one 
tablespoonful of finely grated breadcrumbs, and 
boil the panada fast for five minutes: then add to 
it a glass of wine, and use it hot. 


Cider Panada (a nutritious, stimulating food). 
—Toast two slices of bread, sprinkle a heaping 
tablespoonful of sugar over them, and saturate 
them with swect cider slightly heated. Use the 
punada either hot or cold. 


Egg Panada (more nutritious than bread 
Vb a pluin bread panada, made as 

irected above, add one tablespoonful of butter, a 
saltspoonful of salt, a quarter of a saltspoonful of 
pepper, aud make the panada quite hot: then beat 
the whites of two eggs to a stiff froth, stir them 
into the panada, and serve it hot. 


Chicken Panada (a ven nutritious and simple 
food, suitable in general illness and conditions of 
great debility).—Pluck a tender chicken, singe it, 
wipe it all over with a wet towel, draw it without 
breaking the intestines, put it over the fire iu boil- 
ing water enough to cover it, with a tablespoonful of 
salt and a pod of red pepper, and boil it slowly 
until it is tender. Then free it from skin and bone, 
rub the meat through a sieve with a potato- 
masher, mix it to a creamy consistency with some 
of the broth in which it was boiled, season it 
wlatably with salt and nutmeg, heat it, and use it 
ot. 


Constituents of the Wheat Berry.—The 
scientific names of the four coverings or envelopes 
of the floury matter in a wheat-grain, are the 
epicarp, mesocarp, endocarp, and testa. Then comes 
the perisperm or embryo membrane, which contains 
a layer of gluten much valued. The four first- 
named coverings form 2} to 3 per cent. of the whole 
grain, and the perisperm about 2 per cent. When 
wheat is in a very e the four outer coverings 
adhere to the testa, but when damped are easily 
separable. Gluten is of course the most valuable 
portion of the wheat berry, and its constituent 
elements are as follows: Carbon, 33°27; hydrogen, 
7:17; nitrogen, 17°94; sulphur, 23°62 per cent. 
Gluten is easily discoverable by washing flour ina 
stream of water. If, say, an ounce of flour is in- 
closed in a piece of Swiss muslin or of very fine 
bolting cloth, and a stream of water allowed to run 
over it, the mass being squeezed while washing, there 
will be left a greyish muss of a sticky, tenacious 
character, and which is at first tough and elastic, but 
becomes brittle when dry, and putrefies under 
favourable circumstances like animal tissues. If 
gluten be boiled with alcohol, there will be obtained 
tirst a greyish residue fibrin, and second, on cooling, 
a precipitate, which is casein. Fibrin represents 
65 to 70 per cent. of gluten. Mege Mouries also 
discovered cerealine in wheat, which being iden- 
titied with the bran and being a diastasic ferment, 
renders the complete elimination of the bran 
from the flour all the more imperative. Bran, from 
its chemical composition, shows itself at once to be 
unfit for human food, containing as it does 10 to 12 
per cent. of woody fibre, which is quite indigestible. 
The germ, although nutritious in character, con- 
tains oil which discolours the flour, and causes it 
the sooner to become sour.— American Miller. 


LETTERS TO THE EDITOR. 


— e. — 


[ We do not hold ourselves responsible for the opinions of 
our correspond The Editor respectfully requests that all 
communications should be drawn up as briefly as possible.) 

AU communications should be addressed to the EDITOR of 
a 55 Mxchaxic, 81, Tavistoc street, Covent-garden, 


Ali Cheques and Post-ofice Orders to be made payable to 
J. Passmore EDWARDS. 

„In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which i appears. 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 


other things, knows no more than what everybody does, 


and yet, to keep a clutter with this little pittance of his, 

will undertake to write the whole body of physicks ; a vice 

from whence great inconveniences derive their original.“ 

—Muntaigne’s Essays. 

— ly Alpe eres 

WORK AT THE HARVARD OBSERVA- 
TORY—A GROSS FORM OF ENDOW- 
MENT: AND A GROCER ONE—THE 
DUSKY RING OF SATURN—EQUI- 
NOCTIAL GALES—MOTION OF SIRIUS 
IN 8PACE—DEFECT (f) IN AN OBJECT- 
GLASS—MOONSTRUCK—A HISTORY 
OF PHYSICAL DISCOVERY — TESTS 
FOR A 4in. REFRACTUR-STAR-MAPS 
—THE COMING ECLIPSE AT BRIS- 
BANE. 


|21277.]—-ALL who are interested in the advance 
of astronomy will be glud to hear that the good 
work progresses steadily at the Harvard Observa- 
tory ; and that its inde atigable director, Professor 
E. C. Pickering, is once more able to render an 
account of his stewardship which, in point of 
interest and importance, will suffer nothing in com- 
arison with those Aunual Reports which he has 
itherto issued. I find au illustration of the 
practical nature of the work done at Harvard on 
the very first page of Professor Pickeriug’s Report, 
in the shape of an announcement that no less than 
one hundred and eighty-five Eclipses of Jupiter's 
Satellites have been photometrically observed since 
1878, thirty-two of these between, Nov. 1, 1881, 
and the same date in 1582. Surely, by this time, 
observations enough of these bodies huve accumu- 
lated to enable fresh tables of them to be computed, 
that may supersede the effete ones of Damoiseau 
still employed in our own Nuutical Almanac Office. 
The number of objects having singular spectra 
which are systematically searched for have been 
added to; with the curious result that several 
minute planetary nebulw have been found near the 
Milky Way, but nove at a distance from it. An 
object hitherto mistaken for and catalogued as a 
star (D M 4 1° 3979), has been discovered to be 
nebulous, by its spectrum. The Satellites of Mars 
were repeatedly observed between Dec. 16, 1831, 
aud Feb. 24, 1882. A photometric determination of 
the brightness of various parts of the lunar disc has 
been made, too, with the notable result that the 
scale of brightness in common use by observers of 
the Moon might be very closely expressed in terms 
of stellar magnitudes.” The wedge photometer 
(to which I referred in letter 20260, Vol. XXXV., 
P. 425) continues in use; aud variable stars, as 
might be expected, receive the most constant and 
sedulous attention. The observation of comets, 
too, is a definite task which Professor Pickering has 
set himself. The details which I have summarised 
are followed in the Report by a résumé of the work 
done by the meridian circle, as also by a similar one 
of that effected by the great meridian photometer. 
Then we have a list of the publications of the 
Havard staff, in which it is pleasant to see the 
ENGLISH MECHANIC inserted, as a recipient of some 
H Mr. Pickering’s own valuable communications. 
Sections on the observations of the recent Transit 
of Venus made at Harvard, and on the financial 
position of the Observatory respectively, conclude 
the Report. Fiom another pamphlet which I have 
seen, I learn that, while no special Sab) estate va 
were made for observing the December Transit of 
Venus, yet that, owing to abnormally and un- 
expectedly fine weather, a series of excellent 
observations were secured. Let us hope that they 
will be utilised when the various records from 
different parts of the globe are collected and com- 
pared. Prof. Pickering has further issued an appeal 
to all possessors of astronomical photographs to 
contribute duplicate negatives to the collection of 
such photographs that his observatory is now 
forming. His plans for securiug the observation of 
variable stars have becu too recently discussed in 
these columns to need any further reference here. 
So ‘“research’’ is to be ‘‘endowed’’ by the 
Grocers’ Company. Well, this is pena T egiti- 
mate. Their mouey is their own to do as they like 
with, and sanitary science at least gives promise of 
practical and tangible benefit, should research in it 
come to anything. This, however, is a very dif- 
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ferent thing to picking the pocket of the unwilling | last.“ as requested by Mr. W. Locke Lan- 


British taxpayer to create practical sinecures for 
members of the Brompton Ring, under the pretence 
of finding out where the reversing layer is in the 
solar atmosphere—or the like. As I have said, the 
Grocer’s Company is clearly within its right in 
devoting its funds to research, whether it be into 
turtle or traps, dry champagne or drains; but I 
doubt extremely whether anything comparable in 
value to the discoveries of the unendowed Pasteur 
and Lister will ever be the outcome of its scheme. 


It appears strange to find Mr. Beaven saying 
(letter 21233, p. 81), that he has never been able 
to see the dusky riug (of Saturn) at all distinctly“ 
with a 6in. Calver retlector ; that will—as he asserts 
—show Encke’s division in ring A! Does he use 
a sufficiently high power? With one of 300 he 
ought to see the crape ring as sharply as possible 
in the anse ; the contrast between its inner edge 
and the seemingly black sky between it and the ball 
of the planet being very striking in a 4in. achro- 
matic with a power of 250. 

The most probable answer that can be given to 
query 49905 (p. 93), is that our equinoctial gules 
seem to be connected with the advent and depar- 
ture of the tropical monsoons. On this subject 
„Atlas“ had better consult Maury’s ‘‘ Physical 
Geography of the Sea.” Its full explanation will 
involve more space than, I am afraid, our Editor 
would be willing to give up, especially as the 
details are to be found in so easily accessible a book 
as that of which I have spoken. 

If * Iolanthe ” (query 49910, p. 93) will refer to 

. 361 of your XIth volume, he—or she—will find 

under the title of The Flight of a Star’’) as 
plain an explanation of the manner in which the 
movement of Sirius through space is measured, as 
it is in my power to give. ‘‘Tolanthe ” will, how- 
ever, learn from the perusal of the article in ques- 
tion that at the date at which it was writteu the 
Dog-Star was receding from the Earth at the rate 
of 29°4 miles per second; so that the lecturer who 
“ stated that the Earth and our Solar system is and 
has been „ Sirius since the world began, 
uttered what, in the Mohammedan euphemism is 
described as the thing which is not.“ Reference, 
though, to letter 21232, p. 80, will show your 
correspondent that this motion of recession has 
within the last year or two been converted into one 
of approach; and I have there given what seems to 


me the only feasible interpretation of this varied 
motion of Sirius in our line of 


a It is not easy 
to say how the fact that the Earth is approach- 
ing the Sun at the rate of lft. every thousand 
years, is arrived at,“ inasmuch as it is absolutely 
nonsensical and untrue. Perhaps I may be allowtd 
to advise Iolanthe not to go and hear that 
lecturer expound (what he calls) astronomy again ; 
at any rate, until he has learned something of the 
subject which he professes to teach to others. We 
all a ow what happens when the blind leads the 
Is“ A Ten Years’ Subscriber (query 49946, 
P. 94) sure that he has not got his object-glass 
elightly tilted in the tube—I mean, that the optical 
axis and the axis of figure of the tube are not quite 
coincident? He can ascertain this by noticing 
whether the diffraction-rings round a moderately- 
bright star are concentric with it. That Jupiter’s 
limb should look purple when the eyepiece is pushed 
in, and green when it is withdrawn, shows that the 
S e ass is practically achromatic; but these 
colours should surround the planet equally. 


A curious illustration reaches me from the county 
of Sussex, of the superstition which still survives 
within forty-five miles of the metropolis, in this 
last quarter of the nineteenth century. A gentle- 
man in the county of which I have just spoken, the 
possessor of an equatoreal of considerable size, has 
recently had a number of labourers engaged ona 
job at his house; and, thinking to give them a 
ittle intellectual treat, asked them if they would 
like to see the moon through his telescope: an 
invitation which certain of them accepted. The 
first man having gazed his fill, was asked by the 
owner of the observatory what he thought of the 
Moon as thus seen? Well, Sir,“ was the response, 
it be a gashly sight! Tester, he said so when he 
see it; aud he wur quite right, for you know Sir. 

that he h’amt never been to say well since.” J venture 
to think that this absolutely true story is worth 
putting on record, as, in these days of board- 
schools, it will, in the course of a very few years, 
seem incredible that an adult human being. 
within an hour or two's railway joumey of London, 
should attribute a chronic illness to a few minutes’ 
study of the Lunar surface in a telescope. 

To anyone who is desirous of possessing in a 
popular and agreeable form a history of physical 
discovery during the present century, and who can 
read terse and elegant French, I would recommend 
a little pamphlet by M. Ch. Montigny, entitled 
Les grandes découvertes faites en physique. 
depuis la fin du XVIIIe. Siècle.” It is published 
in Brussels, but I suppose that any foreign book- 
seller in London would be able to supply it. 

I am unfortunately unable to refer back 
to the EnouisH Mecuanic of the 23rd February 


caster, in reply 49608 (p. 110), for the simple 
but suffleient reason that my last volume of 
this journal is at present in the hands of 
the binder. Assuming, however, from the tenor 
of his remarks that he requires tests for a 4in. 
achromatic, I would recommend him to look, as 
tests of separating power, at o? Cancri, & 1600 
Canum Venaticorum, o Virginis, p Libre, ¢ Boctis, 
X 1884 and x 1926 Boötis, Urse Majoris, a? Urse 
Majoris, or % Herculis. I have only given stars 
visible to the naked eye on a dark night, as I am 
iguorant whether Mr. Lancaster’s telescope is 
equatorially mounted. For Rent CE pIE power 
he can observe P X. 239 Leonis (just following x in 
that constellation), ọ Virginis, o Virginis (men- 
tioned above), P XI 126 Virginis (very difficult), 
od M Coma» Berenicis, p? Coronæ Borealis, «kc. 
on the returu of my XXXVIth Volume I find that I 
have not exactly answered your correspondent's 
question, I will reply to him again. 

I think that Una ” (query 49976, p. 115) can 
scarcely do better than obtain the Greenwich 
**Nine-Year Catalogue of 2263 Stars for 1572” 
(the latest one published). John Murray, of Albe- 
marle-street, the Admiralty publisher, would be 
the proper person to apply to for it. I am ignorant 
of its cost. 

When I tell “E. J. B.“ (query 49977, p: 115) 
that the subject of the calculation of a Solar Eclipse 
occupies 105 royal octavo pages in Chauvenet’s 
t‘ Spherical and Practical Astronomy ” (whereof 11 
are devoted wholly to its computation for a given 
pace). and 27 pages in Loomis, he will see at once 

ow utterly sar Seg nae it is for me to answer his 
query within the limits of a letter—or even an 
article—in these columns. <A glance at the map 
in the Nautical Almanac (p. 398) will show that 
the Eclipse of May Cth will not be total at 
Brisbane. 


A Fellow of the Royal Astronomical Society. 


VARIABLE STARS IN CASSIOPEIA — 
THE ZODIACAL LIGHT—METEORS— 
EPSILON DRACONIS. 


(21278.]—Mr. Granam’s letter (21234) is some- 
what puzzling. As to e Cassiopeix, it was entered 
in Messrs Espin, Gage, and Read’s ‘ Catalogue of 
Suspected Variable Stars, and I myself (19809, 
Vol. XXXV.), have pointed out reasons for sus- 

cting that it might be variable. But that during 
he past month it has waned through a full mag- 
nitude, I much doubt. I have frequently estimated 
this star, and have never found the difference 
between the various estimates to be more than ‘2, 
the extremes being 3'4 and 3°6. In general, the 
star is 3'5. This is in accordance with Sir J. Her- 
schel’s estimate, which is 3°49, and Heis's, which is 
3—4. I estimated its magnitude on the 24th of 
February, and found it to be 3°5 (ô = 3-0). Since 
that date I have several times employed it as a 
standard, which I would not have done had I 
thought it waned. But last night and to-night 
(March 30 and 31), I have made new estimatious, 
and still find it 3:5. As to 3 Cassiopciw, I am ata 
loss to know what Mr. Graham means by saying 
that it *‘ shines with no more brightness than Cy 7. 
or Schedar of the same constellation.” Does he 
suppose « and y Cassiopeiz to be identical in bright- 
ness? There is, at least, 5 between them. Sir John 
Herschel’s magnitudes are—y 2°52, G 2°63, ¢ 2°99. 
Heis makes y 2, and ¢ 3—2, thus making y two- 
thirds of a magnitude superior to “. 1 ha ve 
observed what appeared to be slight fluctuations in 
the light of 8, but I am very doubtful of their 
existence. find this star practically con- 
stant at 2°0, which is 2—3 on Heis’s system, 
and, therefore, is one-third of a magnitude less than 
that of the great German astronomer. But I would 
not, on thal account alone, announce 3 as a new 
variable star. 2—3 is just the magnitude assigned 
by Argelander. As to what Mr. Graham says 
about his celestial globe, it is no doubt true that a 
number of old books make i 2nd magnitude and 
lucida cf the five stars which form the W of Cassio- 
peia. But this possibly arose througha general copy- 
ing of some error or misprint. Multiplying testi- 
monies does not strengthen proof, if all the witnesses 
derive their information from a single authority. 
The star-maguitudes in Groombridge ” are, as a 
rule, when tned by more modern standards, found 
to be singularly good; and in it ; has the same 
magnitude as y and the rest. (The magnitudes 
ure given in classes, almost without subdivision.) 
One circumstauce which detracts from the value of 
these old estimates, in which 3 is magnitude 2 and 
lucida, is, that y und € are represented as having 
the same brightness. I may add to what I have 
said about ¢, that Aud it sunk a full magnitude it 
would have become much fainter thun y or &, and 
that, therefore, the definiteness of outline which 
distinguishes the great group in Cassiopeia would 
have been lost—a circumstauce which could hardly 
have escaped detection. 

The Zodiacal Light,—I can support what“ H. K.“ 
(query 49856, p. 69) says as tu the greater visibility 
of the zodiacal light during the present season. On 


Friday, March 25rd, I, for the first time, got a 

lendid view of this phenomenon. (The hour was 
about 8 o'clock.) It must have been very bright, 
as it was seen through a slight haze of smoke and 
light cloud. It stretched upwards so far, that 
Saturn shone through its apex. The whole looked 
not unlike a great comet, the extremity of whose 
tail was hidden beneath the horizon, and whose 
nucleus was like u magnificent star. The line 
joining Saturn and the apex was almost coincident 
with the axis of the cone—from which circumstance 
the relation of the position of its plane to that of 
the plane of the Ecliptic may be deduced. I have 
not got a good view of it since clouds, hazes, and 
smoke always interfering; but I have certainly 
been able to ascertain its existence aud whereabouts 
through a sudden and rapid brightening of the 


f | twilight, frequently to be seen almost at a glance. 


e tet. On March 7th, at 10.30 p.m., I saw a 
fine and curious meteor. It passed from a little 
below g Leonis toa little below y Bovtis, aud was 
of a soft white, and about equal to a second mag- 
nitude star. It had a soft woolly appearance ; but 
what was singular about it, was the character of its 
motion—a floating, flying, movement, utterly un- 
like the shooting flight of most meteors. It seemed 
to wing its vayo , 

t Lreconis.—This star is now about a maximum. 
March 17 was the date computed from the data 
and period given in letter 20612 (Vol. XXXVI., 
p. 135). 


1882. October 4 .......-. 4°6 

u . 4-4 f 
1883. March 9 99. g 4°3 

39 31 2 „ „ „ „ „6 „ e 4 0 


Will Mr. Gore please say what magnitude he 
assigns to m Draconis? Considering the difticulty, 
I think that the period of 68 + days (say 70) is 
entitled to some confidence. It represents the 
observations generally, at least. 
S. Maitland Baird Gemmill. 
Glasgow, March 31. 


VARIABLE STARS. 


(21279.]—Wirn reference to the stars , and e 
Cassiopei referred to by Mr. Graham (letter 21234) 
as probably variable, perhaps the following parti- 
culars may interest him :— 

B Cassiopeiæ. Rate 3m. by Plotemy and Sufi: 
2m, by Harding and Heis; 2-3 by Argelander, aud 
263 by Sir J. Herschel. Admiral Smyth says (Bed- 
ford Catalogue, p. 3), Caph (;3) is considered to be 
variable from the second to the fourth magnitudes ; 
but to me it has generally appeared of the bright- 
ness above recorded ” (24). 

I found it Aug., 1870. very slightly less than 
y Cassiopeiw ; Aug., 1877, ‘decidedly less than 

77 

In vol. XI. of the R. S.A. Memoirs, p. 283, Mr. 
Robert Snow writes :—‘* Watched with naked eye, 
from June 9th, 1839, to Jan. Sth, 1840, relative 
brightness of «, B, and y (Cassiopeia), registered 
on 68 evenings; result that y was generally put 
down as brightest and never faintest ; G generally 
the faintest; a faintest 12 times out of t$, and 
generally so about 5th day of month.“ 

€ Cassiopeiw. This star was rated 4m. by 
Ptolemy and Sufi: 3m. by Harding; 2-4 by Arge- 
lander and Heis, and 3°49 by Sir J. Herschel. In 
Oct., 1876, I found it rather more than half a 
magnitude less than ò Cassiopeue,’? which agrees 
with Heis's estimate of their relative brightness. 
The sky has been so cloudy here tor the lust few 
nights that I have been unable to examine these 
stars again. J. E. Gore. 

Ballisodure, Co. Sligo, 2ud April. 


DOUBLE FOLLOWING PROCYON—RE- 
DUCED APERTURE, &c. 


[21280.]—Is there not some misunderstanding as 
to what is meant by the Double f. Procyon in 
letters 21233 and 21255 Webb, p. 2¢1, mentions 
one 5m. /. d, and gives 185:9° and 0:87" for P angle 
and distance, and on p. 262 he mentions another 
P VII 170, about ! minute following d, and 2 south 
of it, giving 1329 and l'4“ for P angle and 
distance, This star, I tind well divided with Gin. 
stop on my Stin. Calver, and even with a sin. stop 
I can see that the dise is not circular. 

I have been, like Mr. Beaven, trying some ex- 

riments with stops. I Hud that my mirror, 65ft. 
focus stopped down to Sin., gives me harder dises 
and bears higher powers than a 3iin. achromatic 
with 4ft. focus on the same objects. With stim. 
stop, power 190, I can see comes to e Hydri beautie 
fully, and can just detect it with a ljim. stop. 
y Leonis is beautifully seen with a Kelner, power 
90, With the Iz in- stop, und even with power c. With 
respect to Saturn I tind, on referring to my note- 
book, that on Nov. 26 last, my 3 in. refractor 
showed me the crape-ring on the anse and ** Ball's’? 
division well; and my retlector with Wn. stop, and 
with full aperture, showed them well right round, 
except where the ball of the planet hid them, all 
through the season when the uir was good. Eucke'sa 
division I have never been very sure about, though 
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I have fancied I have seen traces of it with a 10in. 
Mirror I had last autumn. 

I beg to thank F. R. A. S.“ for his notico of 
my query 49784. I have, thanks to steadier air, 
lately been able to split w Leonis with 450 on my 
full aperture 8}in. on several occasions during the 
last week. Doberck gives 61“ as present distance. 

Shaftesbury. J.P. 


THE GEOLOGY OF HUNTINGDON- 
SHIRE. 


21281.]—Some time since I was pleased to see 
several short letters on local geology in the 
Exouist MECHANIC; but which have lately been 
discontinued. I purpose, with your permission, 
just to brieflv describe the chief formations of 
Huntingdonshire. 

This may be more interesting at the present time, 
as the surveyors are now engaged in mapping-out 
and studying the district. 

Huntingdonshiro has not had much attention 
bestowed upon it; probably because of its flatness 
and general sameness. Prof. Judd surveyed the 
northern portion. I regret he did not continue and 
complete the task; but other engagements pre- 
vented him. Mr. Howell examined another por- 
tion—the southern district ; and, of course, William 
Smith, the Father of English Geology,“ con- 
tributed something, which in this case was a map 
one of the earliest we had. 

The whole of the area is low—no hills of any 
height appearing; and some parts belonging to the 
great Fen district. The principal rocks are those 
arranged in the Mesozoic division, consisting of 
Oolites, which are as follows :— 

The Jnferior Oolite occurs near the river Nene, 
at Peterborough, and also at Wansford, but only 
in small beds. 

The Northampton Sands. There are no good 
Strata: but a few small pits at different places near 
Stibbington represent this deposit. At Stibbington 
may be found various species of fossils in the 
‘Oolitic Limestone pits, in which some good sections 
occur. 

The Great Oolite ig represented by all the mem- 
bers of the group, and at Wansford Station the 
whole series, from the Great Oolite Limestone to 
the Northampton Sand, are exposed. There is an 
excavation at Alwalton Lynch, which is composed 
of the Great Oolite, and formerly large quantities 
of marble were dug there. A petrifying spring 
was also in the neighbourhood. About seventy 
‘species of fossils have been found near Yaxley, in a 
perfect state of preservation, in the Cornbrash, and 
at Water Newton this formation is very fossili- 
ferous. 

The Oxford Clay is certainly, in this county, the 
most important rock ; in some places it is said to be 
7O00ft. thick, and it extends from Huntingdon, by 
St. Ives, to Kimbolton. It is frequently overlaid 
®y the boulder clay. Near Bluntisham there is a 
good section of boulder clay resting directly upon 
the Oxford Clay. At Forty-foot Bridge various 
fossils are abundant, especially Ammonites Lamberti. 
All the brickyards over the whole county exhibit 
more or less clay and the characteristic fossils ; 
but the St. Ives pits are certainly the most famous, 
geologists coming for miles to collect the ammonites 
and thunderbolts. The excavations show the slight 
hills to consist of a light-coloured clay, with pro- 
truding strata of shale. Small crystals of selenite 
are abundant. More than ninety species of fossils 
have been exhumed, the greater number being cepha- 
lopoda. The Gryphea dilatataisexcessivelycommon, 
hundreds lying about the pits and ground. Some 
local geologists have frequently suggested that the 
difference between the Oxford clay and the Coral 
Rag is not great, and the line of demarcation be- 
tween the two must not in future be so well defined. 
The fossils in the two formations are frequently 
identical. This requires working out, as also the 
ascertainment whether these abundant ammonites 
Occur in zones or not. Several new species of crus- 
tacea have been discovered at St. Ives, but are yet 
unnamed. A new species of reptile, the Tes to- 
saurus Evansi, was found at St. Neots in these beds. 

The Lower Greensand is unimportant, except in a 
few places, where it is worked for coprolites. 

The Boulder Clay is generally distributed, and 
may be seen in many sections. It contains im- 
bedded in it numerous scratched stones, and occa- 
sionally large boulders. 

The Zens require special study, and should be 
examined with the adjacent meres in Lincoln- 
shire, &c. 

Along the banks of the river Ouse there is the 
usual alluvia; and mostly, also, there are meadows 
which are beautiful with flowers in the summer, 
and inundated with water from the stream in 
winter. 

No doubt, after the Survey some of the difficulties 
‘will be explained as far as possible, such as the 
Origin of boulder clay, &c. 

Ithough the county is small and the geolo 
uninviting, I hope these few remarks may be useful. 
I should like to see other letters inserted upon 
kindred subjects. 

St. Ives, Hunts. H. E. Norris. 


ORNAMENTAL LATHE-SCREWS. 


[21282.] — REFERRING to the appeal on account 
of the depreciation which the atecks of ornameutal- 
lathe makers will undergo by the adoption o 
aliquot screw threads, I would remind J. K. P.“ 
that Mr. Evans bas made no such appeal. The 
subject having now been fully discussed for some 
eightagn months, any apparatus since made with 
these screws must—like bonnets in last spring 
fashion—be sold at a discount. Can “J. K. P.“ 
suggest anything for the relief of those novices who 
have recently bought lathe apparatus which, on 
using, they have gradually discovered to be infected 
with these absolute inconvenient screws? Is there 
any device by which such screws can be turned 
into aliquot threads? I confess that, apart from 
these old-fashioned threads, I like Holtzapffel's 
tools ; but I like to buy there, or elsewhere, of my 
own free choice, and not because I find myself tied 
by the nose (of my mandrel). As to the question 
of commensurability (mathematically), what is the 
meaning of Mr. Holtzapffel’s word ‘‘approxi- 
mately,’’ as applied to these pitches? Is it that 
these screws were made by rule of thumb, and that 
the original hobs are not all alike? Oris it that the 
threads were in some way derived from a curve 
line, and, like the circle and the square, are really 
only definable in decimals modified by the term 
. Perhaps Mr. FHoltzapffel. 
J. K. P.,“ or some one who really knows, will 
kindly explain. 


A Junior Member of the Amateur 
Mechanical Society. 


TRAVERSING MANDREL. 


[21283. IX reply to M.,“ letter 21244, I must 
say the idea represented in the diagram appears 
an extremely pee affair, and certainly not one 
that I should recommend anyone to set about 
making. If the mandrel is e from a plain bar 
of round steel (which in any case is not correct), 
it would have to be the size of the face against 
which the chucks bear ; 1 „plenty of 
shoulder could be left for the pulley to bear against, 
with the necessity for the ingenious thimble fitting 
as it is termed, and Iam of opinion that the four screw 
guides being on the mandrel would make it a most 
unsightly affair, and the four thumbscrews would 
not have sufficient power for accurate work. If 
“M.” will call at my works I shall be glad to give 
him every information he requires. 

J. H. Evans. 


[21284.]—STEEL tube of 3 diameter with } hole 
throughout, can be obtained at Messrs. Cotton and 
Johnson’s, Grafton-street, Soho. They informed 
me at the time I bought some of it, that they could 
supply the tubing of any diameter, and with any 
bore; for the above purpose I would suggest the 
bore should be less than the finished bore is to be 
left; that when mandrel is set up, a finishing cut 
with ł cylinder bit might be taken, thus ensurin 
centrality of bore. I procured this form of stee 
with the view of planing the #3 outside 
diameter down on 4 sides, and thereout to 
make the squared shaft of a drilling frame ; 
the planed surfaces permitting a fair grip 
for screws in tool-holder of ornamental or other 
slide-rest. 
I should much wish the opinion of J. K. P.“ or 
Mr. Evans, or D. H. G.“ on the feasibility of my 
plan: the central} hole being there, saves time, 
trouble, and expense, in boring it through a square 
bar for drilling spindle to work in. It is possible 

ractical objections exist to prevent such ready 
bored steel being used for the purpose. If it can 
be, the saving of trouble an 


expense must be 
obvious. .T. F. 


A.T.F 


MANDREL-NOSES. 


21285.]—I suouLD like to say a few words on 
this subject, and for shortness I propose to use the 
words old“ and new to denote the 9:40 man- 
drel and Dr. Edmunds' respectively. I am sur- 
prised to see so little argument in favour of the old 
pattern; nothing, in fact, but the well-known plea 
of long and successful use, &c.—a plea always 
put forward against any proposed reform, and oue 
which is emphasised in a manner recalling the 
(slightly modified) lines of a well-known poet :— 


If that’s not true enough for him, which is true 
enough for me, 

“Why! what a very accurately true young man 
that true young man must be.“ 


And, while this plea would have great weight with 
the happy possessor of an elaborately equipped 
workshop, who is naturally reluctant to have the 
chance of being induced to reorganise the whole 
apparatus, and who has, perhaps, unconsciously the 
Irishman’s objection to benefiting posterity it can 
hardly, I think, be called an argument for pre- 
ferring one pattern to the other. To get at the, 


‘elaborate fractions as . 


As yet I have not carried out my idea ; | ph 


merits of the two patterns, it is necessary first to 
ascertain the true requisites of a mandrel-nose. 
These are chiefly—first, that it should hold the 
chuck firmly; second, that it should hold it truly: 
third, that the thread should be one easily copied, 
and one suitable for chucks of various materials ; 
aud there are also one or two matters which may 
rank fourth as conveniences rather than requisites. 


A chuck runs untrul by either (2) angular 
divergence, or (4) parallel divergence of its axis 
from that of the mandrel. The first movement, a, 
is withstood by the flat flange possessed by each 
mandrel equally (except that that in the new 
mandrel is wider, and, therefore, obviously more 
efficient). Movement 5 is in the new mandrel 
resisted by the cylindrical base to the screw. Thus, 
in the new pattern, the portions performing Ist and 
2nd are quite distinct from each other, with the 
results that the screw may be, or rather, should be, 
a very easy fit, so that the chuck may take upa 
fair bearing on the basal fitting ; and, also, that the 
shape of the thread, having to conform to fewer 
conditions, may be such as will perform those con- 
ditions more perfectly. For example: J. K. P. “s 
suggested bnyonet-catch would do perfectly on the 
new mandrel, while out of the question for the 
old. For, in the old mandrel, the screw pla 
the ter part in resisting a and 4, since the 
chuck: 43 centralised by the conical surface of the 
thread. This necessitates a pretty good fit, and a 
heavy-handed amateur, seeing this necessity, might 
very likely fall into the brutal ’’ method of fitting 
described by J. K. P.,“ on p. 499. This per- 
formance of a double duty suggests, by the way, 
another argument against the dandy thread, 
for it is obvious that the smaller the angle of the 
thread, the leas the centralising effect, without the 
exertion of undue pressure; and it would therefore 
seem that a blunt thread, such as Whitworth’s, 
would be the most suitable even for a mandrel of. 
the old pattern. 

The condition that the thread must be one suit- 
able for chucks of various materials is best met by 
a blunt thread, for the ‘‘dandy’’ thread is con- 
fessedly unfitted for cast iron, and is not wholly 
suitable for wood. But most of the chucks used 
on a plain lathe are of these two materials, and 
even for ornamental chucks cast iron is, at least 
for the base-plate, for many yeasons a better mate- 
rial than brass or gunmetal. 

In Pomin of chuck-making, it seems generally 
taken for ented (as by . E. P.,“ p. 499) that 
a lathe is always sire a ema by a set of chuck- 
screwing tackle. But I should like to know how 
many makers include such a set, necessary as it is, 
in their lathe specifications? In E. and Co.'s” 
catalogue, for example, there is no mention of 
such a thing, even in the description of their most 
elaborate lathe, though so small a thing as an oilcan 
is duly set down. To a man, therefore, who did 
not live within a measureable distance of Charing- 
cross, and who wished to procure such tackle, it 
would be a manifest convenience that his mandrel- 
nose should be easily copyable even by the most 
slenderly-equipped screwing-lathe. 

For this purpose, the thread should be an aliquot 
part of an inch, in which expression I, and I 
most of those who use it, do not include such 
In calling such a frac- 
tion an aliquot part, I must say I think J. K. P.” 
(p. 499) somewhat unfairly strains a well-known 


rase. 

As to 4th, the new mandrel has the undoubted 
advantage of a large hole bored right through. I 
am aware that some mandrels of the old pattern 
are also bored through; but the hole is, I believe, 
simply made to insure safe hardening, and it is too 
small to be of much use. 

The new mandrel has the further convenience of 
the hole being mouthed out conical. This admits 
small chucks, and allows the centre to be formed of 
a simple piece of round steel. This last is, I 
believe, the universal practice in engineers’ lathes, 
and offers many advantages over the centre-point 
chuck which must be used on the old mandrel, e.g. 
it is more accurate, more easily replaced or renewed 
if necessary, and allows the back centre - plug, the 
boring flange, &c., to be inserted in the mandrel to 
be turned up. 

As to the advantages of interchangeability, if 
attainable (which I see no reason, in these days of 
turning to gauge, to doubt) little need be said, 
though in this connection it is interesting to note 
that even the well-armed “J. K. P.“ finds it 
expedient to borrow a chuck now and then. 

Many ornamentalists, I fancy, have also a plain 
lathe, and to such men it would be a great boon to 
be able to rough out their work on the one lathe, 
aud ornament it on the other, as, besides savin the 
time spent in shipping and unshipping two slide - 
rests, there would be the saving of wear to the 
more delicate tool. An overstocked amateur also 
would find no difficulty in eg are! for a fair price 
of such chucks as he did not desire to keep. 

It would, I think, be an advantage if Dr. 
Edmunds would give us a drawing, to equal scale, 
of the two mandrels. Faber. 
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JUDGING AND CHOOSING A LATHE. 


[21286.] — Vorn opening paper this week, by our 
esteemed (because very ‘‘original’’) J. L.“ 
should be a sheet-anchor to the amateur already 
hopelessly bewildered by the varying temptations 
of rival catalogue-making tradesmen. Of course, 
if your amateur wishes to be only what (1 think) 
“J. K. P.“ calls a “pagoda man,“ his course is 
plain: he must give as much for his lathe as many 
a man in these brick-and-mortar desert suburbs 
does for his house. 

But what is noticeable in all these lathe discus- 
sions is, that scarcely anyone has a word for the old 
**clockmaker'’s triungular bar lathe.” It is some- 
thing wonderful to see how, in the hands of one of 
the first rank of our amateur contributors, this 
handy little 21in. or 3in. tool does everything 
nearly that a lathe of twice its size, and ten times 
its pretensions, will do. Of course, we cannot all 
expect to attain equal skill; but the first display of 
its capabilities, thus appreciatively brought out, is 
not easily to be forgotten. 

A little wedge, deftly slipped into the grip of the 
tool-slide, and a small cutter-holder substituted for 
the T-rest, leaves the slide free to traverse the bar 
from end to end, and either turn or bore as true as 
a elide-rest. Then, too, by supporting it entirel 
from the headstock end, the other end of the bar is 
left free to slipthe back centre off in an instant. 
For large work, by loosing all the set-screws, the 
bar is slid through to the left, out of the way, and 
wooden pulleys (for example) a foot or more in 
diameter can be grooved by light cuts. 

Drills are mounted in bits of screwed brass rod, 
and spun inward out of the (female-screwed) 
mandrel in an instant by reversing the tread. 

Back-gear and more complicated attachments 
ey be fitted by the skilled amateur; but he will 
find a large range of work can be done by a set of 
drills, boxwood chucks, and a circular saw, in 
addition to the ordinary catchplate and dog 
usually supplied. Ploni Almoni. 


TRICYCLES.—V. 


[21287.]—To close the series of letters which I 
have ventured to submit on this subject without 
reference to any other form of pedal leverage than 
that of rotary crank-motion, might seem to imply 
either that no other was worth consideration, or 
that some others were too good forthe rotary crank 
to compete with. But this question, like so many 
others connected with the tricycle, is really a matter 
of compromise. Aud as 1 have no desire to dog- 
matise, but only wish to bring each important point 
in tricycle construction before the tnbunal of un- 
biased judgment afforded by the Enauiso Me- 
CHANIC, I propose to offer some concluding remarks 
on such lever motions as those of which the Om- 
nicycle’’ affords a good type. 

It must always be remembered that no system of 
leverage, from the most simple to the most com- 
plex, can create force. It can only deal with such 
torce as may be applied to it at the end called the 
„receiver, and convert it into speed or power (as 
the case may be) at the “‘ operator” end, and the 
fundamental law of all leverage is that what is 
gained in power is lost in speed, and vice-versi. 
Assuming, therefore, the same amount of force in 
the rider's legs, this, and their convenient rise 
and fall, afford a common starting-point for any 
two systems that may be compared, and the first 
question is, What kind of receiver“ (the pedals 
in this case) can be made to hold most force for 
conversion into speed or power? Now this is a 
somewhat complex question, because it involves 
the doctrine of virtual velocity,“ and that in- 
volves both the le»uth of the course through which 
the foot can pass in any giren moment of time, and 
the direction of the torce by which it is moved. 
But in illustrating the question by means of a 
diagram, it may help to simplify it to begin by 
ussuming what is not exactly the case, and to sup- 
pose that the foct could exert the same power at 
every point in the half-circumference of a circle, 
us it can in passing straight down its diameter. II 
the foot could do this, und if it can pass round the 
whole circumference in the same second of time 
that it would take to go once down and once up 
the diameter (which latter I am disposed to think 
it can do); then the value of any rotary motion 
would be one third greater than that of the piston- 
thru-t tread for filling the receiver“ with 
force to be converted into speed or power as desired, 
in its transmission by the particular lever system. 

But two prints in this comparison are indis- 
putable—(1) that the convenient rise and fall of 
the human leg practically limits the rise and fall 
for the pedal; and (2) thut this rise and fall is ex- 
actly the same whether it is measured by a space 
l2in. long, or by a radius of Gin.; so that, so faras 
the question of kuee-motion is concerned, there is 
not the shuhtest difference whether the foot follows 
the diameter or the circumference of the circle. 
The only excess of joinfeinvtion in the latter case 
isa rery slight increase of angular movement in 
the hip. on which the leg moves as a centre, in 
swingiug aeress the diameter of the circle. It will 
also be grarted asa fact that the foot will never 


find any difficulty in swinging across any circle up 
and down the diameter of which it can pass com- 
fortably. The fact that a fall of 12in., and a radius 
of öin., are almost invariably adopted for piston- 
thrust and rotary motions respectively, is sufficient 
evidence that this space may be taken as the basis 
of illustration and comparison in treating of these 
two systems of pedalling. 

Starting from these data, let LL? be the 
12in. rise and fall for piston-thrust, and let the 
circle of which LL“ is the diameter, repre- 
sents the orbit of the rotary motion. Let the 
full circle of“ operator 1’’ represent a gear- 
pulley of the same radius as the orbit of the 

-crank (so as to represent lever-gearing) ; and 
et the segment marked out in that gear-pulley, 
represent the segmental shaft-crank of the Omni- 
cycle.” This will obviously make equal for both 
cases, the first conditions of the comparison—viz., 
a given rise and fall for the foot, and a given 
lever-power in the operator. The common test for 
the result of each system respectively may then 
be found in what one fall of the foot will do in 
moving the operator,“ and, consequently, the 
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driving-wheel, of which it is practically a part. 
Witb level gear for the rotary motion, it is clear 
that one half-turn of the crank will move the 
operator and driving-wheel exactly half a tum 
also. But, passing to the action of the piston 
thrust on the segmental operator, it will be seen 
that it will now be moved only two-thirds of half a 
turn. For the band (or communicator) can only 

ull round as many inches of the circle as it is 
itself pulled down by the foot—viz.,12in. And, as 
the half circumference of a bin. radius circle would be 
18in., 12in. will only account for two-thirds of half 
aturn. Thus, with the same rise and fall for the foot 
and equal lerer power in the ‘operator,’ the 
‘*Omnicycle’’ system of leverage entails a loss of 
one-third speed ; that is to say, an equal number 
of treads per minute would carry the machine only 
two miles, whereas the ro -motion would cover 
three. Now, as the fall for the foot cannot be 
lengthened, the only way to recover the speed thus 
lost is to sacrifice a corresponding portion of the 
power by reducing the leverage of the operator 
to din. instead of Gin. (as shown by “ operator 2. 
And this is the system adopted in the Omni- 
cycle.” No other plan could make the speed per 
tread equal that of the rotary-motion. But by 
sacrificing one-third leverage (by using a radius of 
Jin. instead of Gin. for the segmental operator), the 
measure of its half-circumference becomes 12in. 
instead of 1Sin., and so each full tread of lZin. will 
give a full half-turn to the driving-wheel. It may 
be interesting to uote how true the law of velocity 
ratio’? holds good throughout every possible 
change. For as the velocity capacity of the re- 
ceiver is one-third greater when taken on the cir- 
cumference of the circle, instead of once up and 
once down the diameter, so (assuming the possi- 
bility of the application of direct or compensating 
force to the pedal throughout the whole of 
its half - revolution), rotary - action would 
always supply the lever system with one-third 
more force than piston-thrust motion, for conver- 
sion into speed or power as required—assuming 


always equality in rise and fall of foot and ‘‘ ope- 
rator ’’ leverage for each case. But, of course, the 
direction in which the force can be applied con- 
tinuously is the difficulty in rotary motion. It is, 
however, a mistake to suppose that the Omni- 
cycle,“ when in what may be called its running 
gear, gives any more power than the rotary motion. 
On the contrary, the reduction of the radius or 
leverage of the operator 2” has reduced its abso- 
lute power. So that the real question between the 
two systems resolves itself into this: Is it better to 
use a lower leverage mae at uniform power by 
uniform direction of tread ; or to use a leverage of 
4rd higher maximum power, but which (owing to 
changes in the direction of the force brought to 
bear upon it) is more or less variable in its effective 
power’ My own impression is that the answer 
must depend almost entirely on the skill and apti- 
tude of the pedallist, and that notwithstanding the 
ingenious *“ increasing’? power afforded by the 
“ Omnicycle,” the motion and opportunities 
afforded by a free rotary al-crank make it in 
every way preferable for all who care to cultivate 
the art of pedalling properly. If the consideration 
of this question were reduced to one leg only, 
and to one fall of the foot in the rotary 
motion (as it practically is with the piston- 
thrust), then there could be little doubt that 
the claim of the latter for the advantage of 
its uniform wer under reduced leverage 
would wear a different aspect. But it is just here 
that the most important difference between the two 
systems lics. In the rotary motion the two legs 
can co-operate and help each other to an extent 
which, with the jrd more powerful lever which it 
employs constantly, may considered to com- 
pensate (if not much more than compensate) for 
the uniform power, but reduced leverage, of the 
operator in the segmental gearing. In all piston- 
hruni motion the alternating action of the two le 
is, to a certain extent, a positive hindrance. It is 
open to the well-recognised objection in high- 
pressure steam-engines—viz., loss of power in the 
sudden check to momentum which occurs at the 
sudden stop and direct reversal of the thrust- 
motion; and unless the pedalling be very perfectly 
timed, there is far more chance of one leg seriously 
increasing the labour of the other than in rotary 
motion. But this latter motion obviates the loss of 
momentum, which now becomes rotary instead of 
direct: and which, even with a free pedal-crank, 
working at the moderate pace of 100 treads (or 50 
revolutions) a minute, becomes a very sensible aid 
in returning the rising leg to the est point by 
its circular path. As the two legs can now 
and repass each other, there is no direct check to 
their motion ; and no fairly good pedallist will ever 
be conscious of anything like a real dead point as 
long as the machine moves at all. Nor can we 
ever be wrong in consulting nature on any question 
involving muscular motion. The swing of the leg 
from the hip is more or less analogous to its motion 
in walking, while the lift of its weight on a direct 
line resembles the marking-time’’ action; and 1 
strongly suspect that a company of soldiers would 
rather march four miles in the hour, in full kit, 
than mark time, with a high lift, for the same 
period on the parade-ground. ; 

So far as opportunities of rest while running are 
concerned, the free pedal-crank affords every 
advantage the Omnicycle motion can give, ex- 
cept that of altering the length of tread for alter- 
nating strokes. But, as a set-off against this, the 
free ee pedal is always ready for repeating 
short strokes with the full 6in. leverage without 
any alteration of the gear, and each leg may take 
its turn at this. It is not intended to imply that 
this would be such a good plan for any continued 
speil. But so far as my own experience goes. it is 

uite as good, and much more handy, for the short, 
sharp pinches when alone a very slow crawl would 
be practically preferable to a dismount. Referring 
again to the analogy of walking, I cannot see that, 
with a free pedal-crank, there is much advantage 
in being able to take shortened alternating strokes. 
No pedestrian would think of doing so. is object 
is always to cultivate a regular, steady swing while 
at work at all; and with the power which the free 
pedal-crank affords of a genuine rest at every slope, 
or of keeping to the same pace of swing while the 
machine runs on faster than the tread, it seems to 
me there is little practical gain in being able to 
change the rise and fall of the foot. It must, how - 
ever, be admitted that an exact comparison cannot 
be established between the two systems of pedallin 
on this point. For whereas the easy and unchecke 
swing of the crank in rotary motion lessens the 
sense of rise and fall for the foot, a long-continued 
direct lift of 12in, soon becomes very wearisome ; 
and therefore the power of shortening the stroke 
has a positive value with all piston-thrust motion 
which it does not possess for rotary action. To sum up 
the apparent claims of cach system, it would seem 
that the piston-thrust would recommend itself to 
such riders as are prevented by some physical in- 
firmity from acquiring the art of pedallog proper: 
or who are too uuamhitious to care to de so. There 
will, doubtless, always be many who wAll be unable 
to sce that rotary motion is anythiug rnore thau an 
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inebriate substitute for the more direct rise and fall 
at the end of asimple lever. These, probably, will 
always prefer the levelling down principle of 
the stretcher and straps, which reduce the oppor- 
tunities of bad treading by restricting all chance of 
cultivating skill in good pedalling. But those who 
can recognise that rotary motion widens the oppor- 
tunities for making the skilful use of the pedals 
even more than compensate for the less direct 
action of the force throughout the whole length of 
each tread regarded separately, will probabl 
concur in the opinion that in pedal motion, as well 
as in so many other matters, the longest way 
round is the shortest way home.’’ There is yet one 
little matter I have missed in favour of the rotary 
motion. With a swinging leg, little changes in the 
position of the foot on the pedal will do more to 
relieve the uniform strain on any one set of muscles 
in a long day’s ride than can be done when there is 
no swing at all at the hip-joint. 

To conclude with a few words on the “ Merlin ” 
motion: what may be called the windlass ” prin- 
ciple on which the thrust of the foot acts, is, of 
course, the same as in the ‘‘Omnicycle,’’ though 
somewhat differently applied. But this system has 
the most serious defect of constantly interposin 
the force of a spring between that of the rider 
and the lever on which he works. It is claimed 
that the extra expenditure of power necessitated by 
this arrangement is returned to the rider in lifting 
his leg for him. But granting all that is claimed 
this does not much mend matters. For it is a well 
recognised physiological fact that the gencral force 
of the human body is much conserved by the 
alternate use of different sets of muscles. And in 
this way the use of the lifting muscles is a relief to 
that of the thrusting muscles. And so, if the leg 
has to thrust down what is to lift it up again before 
if can put an ounce of driving-power into the 

, the thrusting muscles must practically get all 

e work ; forthe thrust has to supply the power 
for the ‘‘automatic’’ (!) return of the leg which 
delivers it. Looking at the rival merits of the three 
systems which have been compared, for removing 
every interference between the leg and its work, 
the rotary motion clearly stands first. For as the 
pedal-crank is always in equipoise, the rider may 
use it just as much or just as little as he likes for 
lifting the rising leg. In the Omnicycle,“ the 
necessary lift of one pedal by the other, and the 
alternating gearing for the segmental operators, 
must count something off its claims to direct action. 
But in the Merlin (or any other spring-recovery 
for the pedal) there is always a considerable quan- 
tity of force interposed between the legs and their 
work. Taking 120 treads a minute as a fair 
average for the two legs, and putting the spring- 
pore at only 2Ib. a pedal (which is considerably 
ess than in many examples I have tested) the 
rider has to furnish 240lb. of force a minute 
for supplying the ‘‘ automatic ’’ recovery of the 

dals. ore than 2cwt. a minute is something. 

ut multiply this by a long day’s ride! Wherever 
_driving-wheel is actuated without any con- 
nection by crank or shafting, the machine is, of 
course, only an alternating sizzle driver, and not 
a ‘‘double-driver’’ proper. It may be made so b 
using both legs at once. But however useful this 
kangaroo action might prove under rare conditions, 
these are hardly common enough in practice to give 
such an action any important place in considering 
the compromise which, according to my opinion, is 
necessary to produce the best aroun roadster, 
Such compromise of meritorious points must ever 
be largely influenced 85 personal taste and habit. 
But I cannot help thinking that an admirable 
compromise between rotary action and segmental 
gearing might be effected by keepirg the rotary 
action for the feet, and aiding these by a clutch or 
ratchet hand-lever acting on one of the drivers by 
means of a segmental operator. 

In conclusion, I venture to remind novices and 
contemplating purchdsers how very much depends 
on a comfortably-pitched saddle carefully adjusted 
for distance from the pedal. Of course, the rider 
should be able to throw the whole of his weight on 
the pedals whenever required. But it is also most 
important that his seat should be such as to give 
him perfect contro] and command of each pedal, 
and this he cannot have if he depends on them for 
his seat. For adjusting the height of the seat with 
the care which will amply repay its trouble ina 
long day’s run, I know of only one certain rule. 
This is to disregard the pedals altogether when 
making the adjustment, and to make the aris of 
the crank the point for measurement. As has been 
stated in a former letter, the hip-joint of the rider 
and the axle of the crank are the only two fixed data 
from which to work in tricycle calculations. If the 
rider first seats himself on his saddle as he wishes to 
sit when riding, and then stretches his leg out quite 
straight and adjusts the saddle so that the ankle- 
bone shall just knock against the axic of the crank 
when the pedals are out of the way, this will never 
be very far off the best length from hip to crank 
for forward pedalling. Whether this measurement 
is quite to the rider’s taste or not, it will at any 
rate afford a fired and certain standard for adjust- 
ment. Butif the pedal itself be used, it is ouly a 


& | ‘*Burdess’’; but, instead of being cranked, is a 


subject. and give their experience if D. H. G.” 
will kindly broach the matter and give his vulued 
observations thereon, during his articles on Tri- 
cycles, &e. Corrigenda. 


fairly practised rider who will be able to estimate 
the very considerable variation which may be im- 
ported by a small angular difference in the bend of 
the ankle-joint, or the position of the pedal, or 
that of the foot on it, or the combination of all 
three disturbing causes. It cannot be too aon 
insisted on, that a safe aud comfortable seat whic 

ae the rider full control of his pedals without 
eaving him dependent on them for support, an 
accurate adjustment of the seat to suit individual 


TRICYCLES—FRONT AND BACK- 
STEERING. 


[21290.J—THERE has been much said of late 
about front and back-stecring tricycles; such as it 


length of legs or personal idiosyncrasy in using the is easier to pull than to push a steering wheel: that 
is the case with the machines that pedal backwards 


limbs, with a corresponding adjustment of the 

handles, enabling the rider to sit upright, to inflate to go forwards, but not with any machine that 
his lungs properly, and to look like a man instead pedals the same Way as it goes. Even the bicycle 
of a monkey,—form together the only sound basis | itself will show you that the more weight you put 
for all tricycle operation. These are points in the | on the pedal to send it forward the more will be the 
adjustment of the detail of the human tricycle- | Weight on the rear wheel, and the more you press 


engine which admit of no ‘‘ compromise.” on the pedal in back-pedalling the less will be the 
D. H. G. weight on the rear wheel. The reason why 80 


many go over the handles is because they back 
pedal down- hill; the action of the machine lifts them 
over ; there is an opposite leverage on the action of 
the machine, and on this principle the Otto is built. 
The advantages of the front-steerer is that it is the 
best for mounting and dismounting, as you can step 
on the frame of the machine, and from there to 
ground or saddle, as the case may be. It isthe best 
hill climber, as the more you press on your pedals 
the less is the weight on the steerer, providing the 
rider sits upright. You can also see in what direc- 
tion your steerer is going. It is the best for hill 
shooting, as there is no fear of being landed a 
cropper. The only fault in a front steerer is the 
driving wheels should be smaller and geared level. 
There would be a pound or two saved, and auswer 
the same purpose, and the steering-wheel should be 
far enough in front to avoid skidding in turning 
corners. 
A Cyclist of Eleven Years' Riding. 


[21288.]—Has ‘‘D. H. G.“ seen the Dutton? 
It carries out, I think, his idea of hand-levers. It 
was exhibited last year at the Stanley Show; but I 
did not notice it at the Albert Hull. The shaft 
driven by the feet runs backwards, as in the 


plain shaft, on which are keyed four ratchet- 
wheels. The two inner are driven by foot-levers pro- 
jecting backward, theshaft being about lft. in front 
of the rider's toes: and the two outer by hand-levers 
about 3ft. long, which, when not used, lie quietly by 
the rider's side. But 1 must say I think that hand- 
levers, at least to a vertical rider, or stamper, as I 
may call him, would not be the great additional 
power that sorne imagine. For the only fulcrum a 
rider can have is either his weight alone, as in the 
case of a stamper, or part of his weight together 
with the resistance of the front of the seat, as in 
the case of a thruster, or of the back of the seat 
alone, as in the case of a rider of the Dublin.“ 
In the first case, the fulcrum being a yielding one, 
can be, and is, largely reinforced by pulling at the 
handles. Forthe hand and arm to exert their full 
ower without becoming cramped, the grip of the 
dle should bs in such a position as to keep the 
arm at its full stretch, and should also be at right 
angles to the line of thrust. This latter is so in the 
case of a stamper, for his thrust is vertical, his 
handle horizontal, and this ability to use fully and 
comfortably the strength of the arm has, I think, 
much to do with the greater efficiency of the verti- 
cal position. It is very different with the thruster ; 
for while his handles, too, are horizontal, his line 
of thrust is probably 40° from the level. Thus, a 
fair pull, even if his handles are the right distance 
from the shoulder, tends to cramp the fingers by 
dragging them into a corner. 

Another point on Mbit . is wauted is the 
size of the grip, which is, in almost every case, 
absurdly small. ‘What would the rower or gym- 
nast say, if the oar-handle of the one, or the 
horizontal bar of the other, were only an inch or so 
in diameter? If any of our tricyelists would 
temporarily increase the size of their hundles by a 
lapping of stout string, ayon quickly find the 
advantage of a larger and better shaped grip. 

I notice more than one of ours uses the phrase 
‘squirrel in a cage in speaking of variable gear- 
ing. This expression embodies a common, but 
mistaken, idea of the function of gearing, the ob- 
ject of which is: not to enable the feet to be 
moved faster, but to allow the rider, while maiu- 
taining the rate of pedalling most comfortable to 
Eisel, to vary the speed of the machine as his 
strength on the one hand, and the gradient of the 
road on the other, may demand. For while undul 
rapid pedalling is very fatiguing to most people, it 
requires uncommon skill to maintain a steady 
rotation of the crunk-shaft at the slow speed 
necessitated by a steep hill. I am glad to see some 
one writing in favour of the Otto,“ of which I 
also am a rider, though a poor one, as An Otto- 
man ” will gather when I confess that, as I can 
get on fairly without them, I have not screwed up 
my courage to try the straps, as to the use of 
which I should be glad of a few hints. I should 
like also An Ottoman's opmion as to whether 
a saddle would not be better than the present seat; 
and also as to the spring? This seems to me too stiff, 
and made on a wrong principle, for a jolt depresses 
the front only, and thereby tends to slide the rider 
off. It does not yield sideways either, which seems 
to me essential; so that ou both accounts it appears 
to me that a cradle-spring would be an improve- 
ment. Faber. 


TRICYLES—THE ‘‘ BURDESS 
STERLING.“ 


[21291.]—I Au very much obliged to “ A. T.“ 
(letter 21264), for correcting the information given 
to me at the Stauley Show by the young man 
whom I found in charge of Mr. Burdess' stand, 
when I visited it. I have reached years which make 
it culpable credulity to accept without careful per- 
sonal investigation anything au agent muy say 
about any machine for sale. And this is what I 
have been guilty of in this case. ‘The double- 
driving ‘‘Sterling’’ in question was on the plat- 
form, and seeing the lever, I asked its purpose. I 
was told it was to disengage one side of the gearing 
for turning. This surprised me so much, that 
took hold of the steering fiandle and said, Surely 
there is automatic action for that? My informant 
replied, * There are some more improvements to 
come, and that will be one of them.“ On that 
testimony I passed on, thinking that the Ster- 
ling must wait yet another year before it would 
appear in form to combat the stroug opposition its 
bold revolution on the point of treading is sure to 
challenge. I beg to offer Mr. Burdess my sincere 
apolugies if I have said anything in my letters on 
his tricycles which cau be prejudical to his interest. 
I am now very glad to find (if I rend A. T. 's 
letter aright) that there is a machine already in the 
market which combines three of the points which, 
in my opinion, are necessary to the The Machine 
of the Future, viz., forward motion by back- 
ward pedalling, a free pedal-crank, and the power 
of back-pedalling. Not having examiued the 
machine in question, I am speaking only of the 
points 9 without committing myself to any 
opinion as to the mechanism by which they are 
attained. But whatever the ments of any machine 
may be, I cannot feel quite the same amount of 
faith in any “ patent steering-gear’’ which A. T.“ 
professes. To loose the steering-handle and go 
down hill full-speed, with arms folded,’’ seems to 
me a feat which must depend upon almost as much 
on the road as the rudder : and until we can secure 
patent hills from highway boards, as well as patent 
steering-gear from tricycle makers, I should fear 
that A. T.” might find himself and his contidence 
in the patent equally misplaced, before reaching the 
bottom of an ordinary country hill with folded 
arms. 

Muy I be allowed to call attention to two rather 
puzzling printer's errors in iny last letter ou p. 107? 
tu the 12th line of the second paragraph “ 
frame“ is printed ' living frame: aud in the Hth 
line handle should read * sadale.” 

D. H. G. 


— — 


BICYCLE TRACES. 

VVV it has occurred to many of 
your readers that it would be an exceedingly use- 
ful thing to be able to determine, by inspection of 
the track left by a bicycle, in which direction the 
rider has travelled. That such is the case I have 
satisfied myself by a series of observations made 
last summer. I have found on many occasions 
that it is really a very useful accomplishment, and 
I simply wish, meantime, to record a note of my 
method of going to work. 


[21289.] Tn descriptive articles under this head 
are most entertaining, and I hope * D. H. Q.” will 
not lose sight of the hand- worked tricycles in his 
review. f have seen three different classes con- 
structed to work by hand, to meet the requirements 
of invalids and those not able to use their feet as n 
motive power. There has been so much said in 
favour of direct action, that it seems to me easily 
obtainable in the construction of a machine of this 
class without inconveniencing the rider or placing 
him too high above the crauk-shaft. There are 
probably others who would feel interested in the 
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When the road is muddy, there is a possibility of 
tolling which way the bicycle has gone by examin- 
ing the points where the wheels have crossed. The 
back wheel in its passage across the track of the 
front wheel lays over the ridges which it has formed, 
and substitutes its own. Again, one may come at 
it without much chance of failure if the track is on 
an incline. When a machine has travelled down 
an incline, the “loops” or “vibrations” of the 
track have little amplitude or breadth. If, on the 
contrary, it has gone wp the incline, the amplitude 
ix great. This comes about, of course, from what 
I should consider to be a well-known fact, that a 
bicyclist “takes it out” of a hill going down, not 
up, in other words, that his path is straighter down 
than up. But leaving out of count these methods, 
the irst being very unsatisfactory, the second 
good, but only applicable to inclines, I will en- 
deavour to show that it is possible to tell which 
way a machine has travelled on any part of the 
road, be it level or incline, with certainty and ease. 

Let me state axiomatically :— 

1. That the front wheel of a bicycle traverses 
over more ground than the back wheel. 

2. That during the progress of u bicycle along a 
road the back wheel changes the direction of its 
track at the same instant of time as the big wheel. 

3. That when going iu anything of a moderately 
straight course, the bicyclist, curiously enough, 

always over-corrects his vibrations: that is to say, 
he never dips twice toone’side without crossing his 
crack unless on going round a corner. 

If auy of your readers wish me to discuss these 
poiuts, J am ready to do so; meantime, having for 
myself satisfactorily delivered myself of them, I 
proceed to observe that a very casual observer 
might be inclined to regard a bicycle track as a 
couple of lines which cross and recross, something 

-like A. 

A careful inspection of a trail will show it to be 
something very different, and more like B. 


A B 
, 3 
1 
b 
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It will be observed that one characteristic stands 
out very prominently—viz., that the vibratious pos- 
geas a sharp and a blunt end each, caused by the 
points of greatest amplitude being nearer the nodes 
or crossing points at one side than at the other, 
seo Fig. Bat a, ö, c. , 
950 except in some instances. which we need 
not enlarge on inthe mean time, the sharp ends of 
the loops all point ove way, and the blunt ends all 
the other way. This settled, it only remains to be 
tuld that the bicycle has travelled in the direction 
to which the sharp end of the loop points. 

As I have indicated, I have leit a great deal un- 
said that might have been said, mainly whys and 
whorcfores: these may be supplied by the reader 
ou careful consideration of the three facts tabu- 
lated above. To me the subject is as interesting as 
it is useful; and I have been induced to put pen to 
poper in the hope that 1 the season it will be 
et me of your readers. 
e 8. D. Macdougald, Captain. 
Newport Cycling Club. 


- ORGAN-BLOWING BY GAS- POWER. 


1212903. —I MAY be permitted to aay a few 
words with regard to Mr. W. Ainsworth's 
adaptation (page 34). To what size of organs 
does Mr. Ainsworth mean his apparatus to be 
applied ? If he intends it to be applied to 
large organs (from 30 to 60 stops) it is or uo use at 
all, xo I will put that aside at once. If it is in- 
teuded for very small organs, and American organs, 
it micht answer some people's wants, but I think 
J may safely say, no experienced eves in organ- 
pulling. It is a well-known fact that small organs, 
generally, have only just sufficient bellows capacity 
to supply wind enough when the feeders are worked 
ata quick rate. In American organs the player 
sou gets into the habit of reversing his feeders, 
which are worked by the feet, at the extremity of 


each stroke, in a smooth and continuous manner, 
so as to avoid anything like a jerk. No such pro- 
vision exists in Mr. Ainsworth’s patent. The crank 
at the extreme right, marked B, communicates a 
vertical movement to the feeder, of which there 
is ouly one, and this . vertical movement 
would cause a continual jerking of the wind. This 
would not be so perceptible when the link fell, so 
giving the short travel to the connecting-rod ; but 
what would be the result when tho link travel was 
the most above the stud? Simply unbearable. Then, 
supposing the lever, joints, slots, and pine became 
a little stiff with set oil, or alittle rust, what would 
be the result? An extreme pressure (more than 
the average) upon the bellows expanding (when 
less wind is required), and an attenuated pressure 
(below the average) when the bellows fell (when 
more wind is cued This is exactly coutrary 
to what it should be. isis, bear in mind, for a 
small bellows. Then there is the question of cost. 
To adapt Mr. Ainsworth’s patent, and buy a gas- 
engine, would in most cases cost more than an 
American organ, I will now suppose it applied to 
a small pipe-organ. The defects stated above are 
now maguified. The smallest extra pressure causing 
the pipes to speak out of tune, and the slightest 
vibration of the compressed air causing an un- 
pleasant wavering of the tone, and which would 
utterly spoil any decent efforts to play with taste 
and feeling. Further, the more stops used by the 
organist, of course more wind is required, therefore, 
the feeders would work quicker and quicker as the 
link arose, jerking the wind and the tone more and 
more until the result would be the organist retiring 
in disgust. Now, suppose any one to possess a gas- 
engine, how is the patent apparatus to be fixed to 
the organ-bellows? In most cases where the ap- 
paratys would be of use, there are two feeders; this 
would make the jerking motion worse. We will take 
a large American organ, fixed in a well-to-do per- 
son's drawing-room : a gas-engine being provided, 
how would Mr. Ainsworth tit his connections? It 
would be as well to see if the conditions really exist 
in so serious a degree as pointed to in the first 
portion of Mr. Ainsworth's letter, as follows: 
“This difficulty has been that the organist 
could not readily alter the speed of his engine 
to meet the varying demands he is obliged 
to make upon the bellows and reservoir during the 
time he is playing the organ, and the outcome of 
this has been that at times his reservoir would fill 
and strain itself, and at others it would not supply 
him with air in quantity sufficient to mect his 
wants.“ To the first of these objections I would 
reply thatI have a gas-engine that has been at 
work blowing a bellows fora three-manual organ 
for eighteen months from the present date. The 
speed of this engine can be regulated by a square of 
wood, and a light birch rod connected with the tap 
of gas-engine, and so converting the tap intoa 
regulator. When the organ takes more wind than 
the bellows make, the top of bellows naturally 
falls; this catches upon the square, which actuates 
the connecting rod, and opening the tap admits the 
gas in greater proportion, the engine makes more 
revolutions per minute, and consequently sup- 
plies more wind. Cost of square and rod 
about 5. Then as to straining the bel- 
lows: if the engine revolves too quickly 
there is always an escape-valve fixed to every 
bellows, for the purpose of letting out the surplus 
air. If this be objected to, a valve can be opened 
in each feeder, when, instead of supplying air to the 
reservoir, it simply travels from one feeder to the 
other, until more is required in the reservoir, when 
the valves at once shut. If this be objected to, the 
feeders can have the valves so arranged as to deliver 
the air not required in the reservoir out into the 
surrounding atinosphere, aud not into the reservoir, 
when there would be no strain on the feeders at all, 
and no noise of exhausting air. If Mr. Ainsworth 
takes exception to the above methods, and objects 
to the continuous motion of 5 feeders to little 175 
no purpose, 80 causing wear and tear, a very simple 
expedient can be resorted to. Let the shaft 
that works the feeders have on it fast and loose 
pulleys. A strap will convey the motive 

wer from the engine to the bellows shaft 
xy means of the fast puree thereon. When the 
reservoir is full, it will lift the end of an arm 
affixed to a roller; this conveys motion slowly to a 
torked rod, which rod, as the bellows rises above a 
certain point, will gently, but surely, pass the strap 
on to the loose pulley, thus discontinuing the 
motion of the bellows und feeders, until a further 
supply is necessary. If Mr. Ainsworth arranges 
his pulleys in proper 5 so as to just a 
little more than supply his full organ requirements, 
he will not be wasting nor causing any undue strain 
upon the feeders and bellows by adopting any of 
the above methods. The action for putting the 
strap on and off works upon dead centres, and cannot 
offer sufticient resistance to alter the effective pres- 
sure. I have always spoken of feeders in the plural: 
for tho efficient performance of the feeders of an organ 
bellows, there must be three, not less. Mr. Ainsworth 
will understand this requires a three-throw crank ; 
so changing circular into vertical motion, and up 
plying a continuous stream of air, in place of the 


jerks that would occur with a less number of 
feeders. The action for running the straps on and 
off the fast and loose pulleys does not cost 1583. 1 
am not aware of the cost of Mr. Ainsworth’s patent, 
but I do not think it could be made for the abovee 
mentioned small amount. With regard to the 
driving power, the small gas-engines are not satis- 
factory. The one that I have is as good as any, 
and it requires a large amount of attention. It is 
of two-man power, and generally runs about six 
hours per day, blowing the organ-bellows alone.. 
The price is C35, and it is not worth it, except for 
the convenience of starting at a moment's notice, 
The Bisschop engine is worthless for the job, and 
I could not recommend it, although I have had 
many suggestions from various people as to its. 
adaptability. The only gas-engine I bave seen 
that is most suitable is the Otto, but it is too 
costly. There are others that I have not seen, so. 
could uot say as to whether they would be suituble 
ornot. I did not intend to write so lengthy a 
letter; but when I had pointed out what, in my 
humble opinion, were defects in the patent. I could 
not but state what is, and what will answer the 
same purpose as the patent apparatus is supposed 
to do. Uranium. 


COLOUR. 


[21294.]—Ix reply to E. H.,“ 21272, p. 108, 1 
do uot need to he convinced that the received 
theory is unsatisfactory, if by that term he means 
a three-primary-colour theory, whether it be a red- 
green-violet or red-yellow-blue. I am not aware 
that I have said anything indicating my reception 
of either; but I have said pretty plainly that 1 
believe each colour of the spectrum to be a perfectly 
distinct colour, and no mixture at all. I stated 
what I meant by a perfectly ‘‘ pure green light, 
having neither blue nor yellow in it.” I mean the 
light of burning thallium, which the spectroscope 
reduces to a single green band, not in the middle of 
tho green, but tending towards the yellow. The 
three-primary-colour theories appear to me to be a 
wholly distinct matter; what I have written about 
is the nature of light and colour in themselves: the 
debated theories of three colours, so far as science 
deals with them, belong to physiology, to the 
apparatus by which we perceive the colours. It 
may be that there are three orders of nerves or 
vibrating-agents which are influenced by the light, 
and by their combined action convey the sensation 
to the mind; but I know nothing about that part 
of the subject, and therefore have said nothing. 
As to the statement that E. H,” will show me 
pure yellow and blue got out of the middle green 


of the spectrum, I will wait to see it before giving 
a name to the tints, or expressing an opinion on the 
matter. Sigma. 


CHARGING CONDENSERS. 


11 Ye WILL explain the meaning of the 
sentence, letter 21252, p. 87, as to which LI. B. A.,“ 
. 109, inquires. “ E. R. P.,“ 21214, p. 59, attri- 
buted the charge to the putting in the neighbour- 
hood an equal but opposite field of potential,” as 
contrasting with ‘ordinary conditions.“ Now, 
this underlies a great deal of the erroneous ideas 
gradually dispersing. What I say is that under 
no conditions can a charge be put anywhere with- 
out that opposite field, and that * E. R. P.“ dwells 
too much on the purely artificial ideas of potential ; 
the ideas of condensed, bound, and accumulated 
electricity taught in the textbooks are linked to this 
error. Electricity is wholly a dual actim it operates 
from both sides of its circuit, so that no charge due 
to a single field of potential exists any more than a 
strain can be put upon a spring of which only 
one end is ed or acted on. Take any 
insulated source of electricity—say a galvanic 
battery: you cannot charge from a single pole 
it; you may fancy you can, because you can trace 
some small effects of charge; but the reason is that 
there is adual field in which the other pole plays 
its part. Now connect the — pole to earth, that is 
to say, to all surrounding surfaces, and there is set 
up a general field in all directions to those surfaces: 
but this is not a + field at the itive pole and a 
—ficld of potential at the surfaces; the + and 
are but the opposite stresses exerted in the one field 
which can exist only in virtue of those dual streases. 
We now take a condenser and attach one pole to 
it: we can only give it a very trifling charge. 
Why? Because change depends upon capacity. or is 
inverse to resistance just as current is, and in these, 
which, when a single surface composes the 
charged body, are called ordinary conditions.“ 
the resistance is enormous because of the distance.. 
We now connect the — pole to the other plate, and 
we call the two plates a condenser, and are taught 
that new conditions exist in which electricity can 
be accumulated: or, on the other hand, that we 
have brought near an equal field of opposite poten- 
tial. Nothing of the kind; we have simply reduced 
the distance between the surfaces, and therefore 
increased the capacity of the intervening air. The 
evergy and low stress which before existed from 
the + plate to surrounding surfaces is ut ouvce 
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transferred, in a state of high stress, to the smaller 
mass of intervening air, aud the charge which was 
before distributed over the walls, &c., is concen- 
trated in the condenser. The conditions are pre- 


cisely those which govern current. Connect your 


two poles with a long fine wire; little current 


asses, because of the low capacity of the conduct- 


Ive circuit. Use a short thick wire: large current 


passes. Condensers and charge are to the inductive 


circuit just what wires and current are in the con- 
dactive circuit. 


Chrome alum, I may remark, is valuable in some 
sense—that is, a high price is paid for it for some 
purposes. But I have seen advertisements offering 
tons of it for sale; it is largely produced as waste 
in some operations where bichromate of potash is 
used as an oxidant. For the special applications it 


is made by direct reduction with alcohol. 
Sigma. 


BEE-KEEPING. 


21296.]|—THE warm and dry fine weather of the 
last few days has brought out our busy little friends 
in full force. Now is the time to see if they are in 
need of any food; if short of honey, feeding is a 
necessity, and should be regularly attended to, as 


though the brightness of the sun makes the bees 
seem active and working hard, honey is so short, 


that there is no chance of storage for the rainy day 


that may come any time. 


Even if there seems a fair stock of food, regular 


feeding will be amply repaid by an increased birth- 
rate, and artificial pollen should be given in bar- 
frame hives under the quilt in the form of flour- 


e. 
Any intending to keep bees, but not having yet 


tried their hands, will do well to get hives ready, 
and if, as will be likely, they wish to use bar hives, 
they should be put in hand and got ready for the 
firet swarm that can be bought. 

Bee matters have not been brought forward for 
some time in ours,“ but as the season is now 
coming on, I would remind any interested that 
delay in hea Sa is (as in most things) fatal. 
If any should be desirous of building hives or 

uire any information that I can give, 1 shall be 
only too pleased if I can be of any service. Ihave made 
many experiments as to the best form of hive, and 
have at last arrived at something approachin 
finality. My experiments this year will be directe 
to the best methods of queen raising, and I will 
give my results when complete. I obtained my 
knowledge of bee-keeping from the ENGLISH 
MECHANIC and was much assisted by the valuable 
letters of Mr. Travers some years back, but since 
he has ceased to contribute the apiary seems to have 
been quite neglected. R. P. 


£ CORREOTION. | 


«'{21997.] REFERRING to letter 21233, I find I have 
mistaken the double P VII 170, for the close 
double mentioned by Webb as 54m. f. Procyon. 
This accounts for the discrepancy in the angles and 
magnitudes; at the same time it does not look so 
wide as 1*4“ to me. 

I also find, that the cluster mentioned as found 
when searching for H IV 45 is H VI 1. 

I cannot agree with Mr. E. Holmes (21255), that 
E Ursa looks wider than P VII 170. The latter 
requires din. of my mirror to split it at all, and the 
tormer is very easily divided with 3łin. Mr. Holmes 
confirms Mr. Proctor’s statement as to the relative 
visibility of the dusky ring of Saturn and Encke’s 
division, and I am still puzzled, for I am sure Ihave 
several times seen the division as a distinct line, but 
have never been able to define the inner ring, or to 
see anything more than a slight shading off of the 
middle ring. E. S. Beaven. 


THE TRIPPING OF GRAVITY ESCAPE- 
MENTS. 


[21298.]—In answer to Mr. Maddison’s appeal 
(letter 21270, page 108 of your last issue), if he 
will advertise his address, I think I can help, 
having had trouble of the same kind at the Bombay 
Harbour clock, which had a centre-seconds hand 
about Sft. long, which frequently caused the 
C to trip. I am within six miles of Horn- 
castle, and should prefer to see the clock. 

S. Beeching. 


IRISH LOCOMOTIVES. 


[21299.]—BEFORE resuming the subject, I wish 
to remark that though the sketch on p. 86 is fairly 
accurate, the funuel is drawn too tall. On the 
G. S. and W. R., the next type of standard pas- 
senger engines is that with ott. Sin. four- coupled 
wheels and cylinders 16in. by 10in. For the main- 
line traffic these engines have, in front, either a 
bogie or a pair of smull wheels. Their appearance 
is hke that of the express engines, but their weight 
is less, being 27 tons. Ou some of the branch lines, 


, tank-engines are used with boilers, driving-wheels 


und cylinders of the same size as those just men- 
‘tioned, but the leading and driving-wheels close 


together, and coupled, and a trailing bogie behind. 
The standard goods engines have Sft. lin. six- 
coupled wheels, with cylinders 17in. and lsin. by 
24in., and their boilers are of the same dimensions 
as those of the express engines, as given on p. 56, 


except that they are 3in longer. These goods 


engines weigh 30} tons. The bogie-wheels of the 
tank-engines have outside bearings, but with these 
trifling exceptions, none of Mr. McDonnell’s engines 
have outside bearings; and none have either 
“ single? driving-wheels or outside cylinders. 1 
think I am correct in saying that the G.S. and W. 


is the only line in Ireland on which there are any 


bogie-engines. 

With respect to the G.N.R. of Ireland, I believe 
none of the engines on it are of home manufacture, 
but the Company have nearly completed workshops 
at Dundalk, so as to adopt for the future the policy 
of the G.S. and W.R. in building their own en- 
gines. The limited mail on this line is worked by 
engines with 6ft. lin. “ single driving-wheels, and 
cylinders IGin. by 20in. They have inside bearings, 
and weigh 28 tons. The sketch on p. 86 gives a 
good idca of their appearance barring the trailing- 
wheel. The company also possess some very fine 
passenger locomotives built by Beyer and_ Peacock, 
with 6ft. four-coupled wheels, and cylinders löin. 
by 22in. In their leading features diey resemble 
the Precedent ” type on the L. and N. W. R., and 
their weight is much the same, 82} tons. The 
largest of the goods engines have six-coupled 
wheels of 4ft. 6in. diam., and cylinders 17in. by 
24in., their weight being 32 tous. I have seen 
one of these engines at the head of a cattle-train of 
56 waggons. 

I now come to the Midland Great Western 
Railway. Until recently this company purchased 
their locomotives from various English and Scotch 
firms, but I am glad to say they are now following 


the example of Inchicore, by turning out of their 


own works, Broadstone, Dublin, highly creditable 
engines. The principal trains on the main line 


are drawn by engines built by the Avonside Co., 


with four-coupled wheels, 6ft. diam., and cylinders 
16in. by 22in., the bearings for the coupled wheels 
being inside, and those of the leading wheels being 


outside. I give sketch of one of these locomotives. 
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Another type have single driving - wheels 
6ft. Gin. diam., cylinders láin. by 20in., and out- 
side bearings to all the wheels. The Standard 
type, latterly adopted for the passenger traffic, in 
outward appearance resemble considerably the 
“ Precedent class on the L. and N. W. R., and have 
four-coupled wheels of about öft. 8in. diam., and 
cylinders 16in. by 22in. Within the last few years 
a batch of magnificent goods engines have been 
sent to thisline by the Avonside Co., but Ido not 
know the dimensions of them. A number of others, 
somewhat less massive-looking, have been, and are 
being, built at Broadstone with six-coupled wheels 
of about 5ft. diam., and cylinders 18in. by 24in., all 
the bearings being inside. I give the dimensions of 
the M.G.W. locomotives from memory only, and if 
I have been inaccurate in any respects, I should 


feel indebted to anyone who may set me right. 


Faugh-a-Balagh. 


THE NQRTHAMPTON ACCIDENT. 


[21300.]—On Tuesday, April 3rd, a serious acci- 
dent took place at the Midland station, Northamp- 
ton, in consequence of the Clayton two-minute ” 
brake failing to stop a train when required. A 
special passenger train left St. Pancras at 10.38 a.m., 
consisting of engine and tender, No. 805, fitted 
with the steam brake and six bogie carriages and a 
van, or computed as thirteen venicles; these were 
all fitted with the Clayton brake. On approaching 
Northampton, the train was slackened at the junc- 
tion signals, the brake was put on and worked well: 
the train proceeded to the passenger station: when 
the bruke was applied to stop at the platform, it 
completely failed to act. The train ran past the 
platform, through a carriage shed, and came into 
violent collision with a vehicle standing against the 
buffer-stops. The stops were moved four 75 
and the end of the shed was knocked out, the brick- 
work falling into the smokc-room of an adjoining 
hotel. The passengers noticed the brake was taking 
no effect as the train rau past the station, aud many 
persons standing upon the „ distinctly saw 
that the brake- blocks were 


on, but applied by Aund, not vacuum, 


auging away trom the 
wheels of the six bogie carriages, the van- brake was 


— 


The collisions with buffer-stops at Portskewct 
Pier, Bradford. Liverpool, Leeds, and Northampton 
are all due to one and the same cause—namely, the 
ine fliciency of the two-minute brake. How much 
longer will the directors permit such a dangerous 
appliance to be used? Clement E. Stretton. 

Glen Magna, April 9th. 


MICRO. OBJECTIVES. 


[21501.J—REFeRnNG to the footnote at page 75 
of ExOIISsH MECDANIC, in Davies“ Practical Mi- 
croscopy’? (Bogue, 1882) are diagrams, Figs. 28 
and 29, of two ways of making a lin. objective. 
Would Mr. Bradbury (without the use of algebra) 
kindly give similar diagrams of modern high-power 
dry 0 immersion objectives, showing how they 
are built up and how hey differ one from the other 
dry from water iminersiou, also from oil immer- 
sion, the difference in the correction, &c., &.? 
Also of the American ones described in Carpen- 
ter ” as having a fourth lens or combination. 

Micro. O. G. 


LEGAL REPLIES. 


[21302.]—PaTENTS — GOVERNMENT (49915).—I 
can find nothing in the Acts to prevent a Govern- 
ment employé from holding a patent. There are 
some rules with regard to patents for munitions 
and instruments of war, which may have misled the 
querist or his informant. 


Incomz-Tax—Denpvuctions (49918).—It is quite 
impossible to give a full statement of all the rules 
upon this point. They are all contained in the In- 
come Tax Act (1842) and its schedules. The only 
deductions that can be legally made out of the protits 
of a trade aro for mouey that is wholly and ex- 
clusively laid out for the 5 of that trade; 
and nothing can be allowed for expenses of house- 
keeping or establishments; but assistants’ wages, 
horsekeeping, and rates and taxes of the business 
premises would doubtless be allowed. 


GOLD AND SILVER LICENSE (49923).—The license 
required to sell gold and silver plate would not 
seem to include a watch with gold or silver cases, 
and I know of no other license that would be re- 
quired by the querist to sell watches. 


SETTLEMENT — AFTER - ACQUIRED PROPERTY 
(49926).—The clause relating to the settlement of 
after-acquired property generally means such as is 
acquired by or through the wife, and only applies 
while the coverture exists. I do not see, therefore, 
how it could affect the husband's power of making 
a will, for this can only speak from the date of his 
death, and when, of course, the coverture will be 
at an end. But the settlement may be drawn in 
some strange way, and I cannot advise more fully 
without reading a copy. 


DEBTOR AND CREDITOR—SEcuRITY (49956).—It 
is a remarkable thing that after B. has done the 
best” he can for his creditors, by compoundin 
with them, he still possesses real and persova 
property. He would seem rather to have done 
the best’ for himself. But A. can get as security 
a second mortgage over the land and house, and à 
bill of sale over the furniture, if B. chooses to give 
them; though the case certainly savours of fraud 
as it is stated. N 


GUARANTEE—AMEBEICA (49963) .— The only means 
I can imagine of proceeding against A. is by ime 
structing an American solicitor to sue for the sum 
owing to B. as a contribution upon their joint 
guarantce; and this might be troublesome and 
expensive, if the debt were disputed and had to be 

roved. The English courts have no jurisdiction 
m America. Fred. Wetherfield, Solicitor. | 

2, Gresham- buildings, E. C. 


CONJUGATE FOCI—TO A. N. H.“ 


[21303.J—Tne rule given by A. N. H.” on 
age 29 for finding the positions of the conjugute 
oci of n concave mirror is correct when the curve 

is an ellipse, and approximately so for other curves. 
It is derived from Coddington’s formula, which I 
referred to on page 317 of the last volume: aud if 
applied to the case of u Gregorian telescope, gives 
the same result us my rule ö on the same page. 

„A. N. H.'s” objection that A. S. L. 's 

figures do not bear him out very well“ because I 
give luvin. radius for tin. focus, is founded on a 
misapprehension. The focus is not half the radius 
under the conditions which I have given, as the 
mirror is not receiving parallel rays. There are 
several points I should like to discuss with“ A. N. 
H.“; but as they would be too long for our 
columns, I have advertised my address in the num- 
ber for March Vth. A. 8. L. 


PORTABLE CAMERA TRIPODS. 


(21204.]—Srerxa@ several articles in “ ours“ on 
portable camera tripods, I send the following du- 
scription of one, hoping it may prove useful to 
some of our readers during the coming season. 

Take nine pieces of any suitable wood (I have 
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used beech), 2ft. 5in. long and sin. by sin. thick; 
arrange and bind them tightly, as shown Fig. 1, 
with a little glue (just enough to make them hold 
together while planing). No. 5 is to be set about 
2}. or din. out, as shown Fig. 1. When glue is 


set, unbind and plane round, as shown by the 
dotted line, then taper towards the projecting end 
of No. ö. the planing and reducing to be continued 
till the bundle is from 1} to lłin. in diameter at 
top, and about lin. or jin. at bottom, according to 
the strength the stand is required. Shape projecting 
end of No. 5 as an umbrella end, and put on ita 
ferrule. Take an umbrella handle, and fasten on it 
a square ferrule, into which the thick end of No. 5 
is to slide. The ferrule should be just large enough 
a pass between 4, 6, 2, 5, and No. 5 shaped to 
t it. 

Take 1, 2, 3, put a brass band round, about jin. 
broad, about jin. from the thick end, fasten band 
by means of two screws, one in No. 1, and one in 
No. 3 (see Fig. 2). Put a similar band round 
7, 8, 9, and another similar one round 4, 4, 6; but 
in this case, let it be a little higher up, so as not to 
come in contact with the other bands. 

When packed together, make three more bands, 
one to fit each set, thus fastened together. Make 
them so that they will not slide more than half- 
way down (see dotted lines), Fig. 2 A, taking care 
that the centre band does not come in contact with 
either of the other two when packed together. 

Round the corners BCDE off as shown, Figs. 
2 aud 3; drill the ends, Fig. 1 = xxx z, to receive 
the camera-head in the usual manner. These holes 
should be protected by means of a brass plate 
screwed on (see Fig. 4). When placed together, 
the whole ape as Fig. 3. An ordinary umbrella 
cover completes the affair. 

To use it, loose the bands AFG, Fig. 3, draw 
out 2, 5, and 8, and push their thick ends first 
between 1 and 2, 4 and 6, 7 and 9 respectively: 
slide down the bands till 2, 5, and 8 are firmly 
clamped, open the extremities azz to receive 
camera-head in usual way. 

I have two of these stands, the one | Jin. diameter, 
and the other liin. diameter. The largest looks 
like an ordinary substantial (though by no means 
ugly) umbrella; the other is below the size of 
mauy ordinary umbrellas. The larger one forms 
an efficient and steady support for a whole-plate 
camera; the smaller one makes an excellent 
q-plate stand. They are not open to the objection 
of many umbrella stands, as in wet weather the 
case and handle may be taken off, and No. 5 pushed 
up level with the other parts, aud it becomes au 
ordinary tripod. John G. Noake. 


a ee 


INDICATOR DIAGRAMS. 


21305.I—OwINa to the kindness of Messrs. 
Reed, of Sunderland, I am enabled to present your 
readers with some very practical hints ou indicator 
cards and how to interpret them. 

Those who wish to go more deeply into the 
practical study of the steam-engine. I would refer 
to ‘ Reed’s Engineers’ Handbook,” by W. H. 
Thorn, from which the following is extracted: 

In discriminating between au error due to the 
slide · xalve and one due to the eccentric, in reading 
an indicator diagram, remember that the effect of 
shifting the eccentric is to move all the points of 
opening or of closing the port round the diagram 
iu the direction opposite to that in which the 
eccentric has been shifted. 

The effect of an alteration in the position of the 
slide-valve, or of any of the edges of the slide- 
valve is, as a rule, to move the points affected by 
the alteration along the diagram in the same direc- 
tion in which the valve or valve-edge has been 
altered. When the valve does not open to admit 
steam until the crank has passed the centre, the 
point of admission is an exception to this rule. The 
points are all in pairs; euch point of opening has a 
corresponding point of shutting. If one point is 


wrong, find whether the corresponding point on the 
other side of the diagram is also wrong, and whether 
the two points require to be shifted round upon the 
diagram, or whether they require to be moved 
along the diagram in the same direction: this will 
determine the alteration required. 

The following diagrams are purposely distorted 
to bring out more prominently the errors caused by 
the wrong length of eccentric rod, or the improper 
position of sheave on the shaft, &c.: but are not 
intended to show errors caused by water, re-heatin 
of condensed steam in the cylinder at end o 
stroke, &c. 
Fig. 118 a correct card, to show what is taking 


place throughout the stroke, the correct points of 
opening and shutting off steam, and the same for 
vacuum. a is the point where the pencil rests, and 
on the admission of steam it rises to ö, and as the 
paper rotates it describes the line Jc, which repre- 
sents full steam. At c it begins to fall, showing 
that the valve begins to shut steam off: and at m 
the convex curve changes to a concave one: hence, 
m is the point where the steam is fully shut off; 
meis the expansion curve, and at ¢, where the fall 
begins, is the point where she opens to the exhaust, 
and she is full open at f. From f tog the port is 
open to the exhaust, or this is the working vacuum 
line. Atg it rises in a curve to a; the point g is 
where she closes the exhaust, and the curve ga is 
the compression or cushioning ; a is where she gets 
new steam, and a0 is the lead line. 

The point ¢ is about one-third the last space; if 
the exhaust had opened before the pencil reached 
this point, we should say that the exhaust opened 
foo soon ; and sometimes the port is not opened till 
the pencil reaches the last line, when we should say 
the erhaust opened too late. In the same way, if 
the point g had been more to the right, we should 
say that the exhaust closed too soon, but if the 9 
were on the last line, or more to the left than it is, 
we should say that the erhuust closed too late. In 
this latter case there would be no compression, and 
the piston would thump. 

Fig. 2 shows that she opens to the exhaust 


FI C. . 


too soon, and closes too late, the lead being good: 
while Fig. 3 shows that she opens too late, and 
closes too soon, the lead being good. 

In the first case we must pina piece on to the 
exhaust edge of the upper face of the valve; in the 
second case chip a piece off. If the point g had 
been more to the right—that is, closed too soon, the 
compression curve, in most cases, would be parallel 
to the one in Fig. 1, and so would reach the atmo- 
spheric line to the right of the point a, and a b 
would be a slanting line, as in Fig. 4. Whenever 
this line is seen slanting off to the steam corner, it 
always means (40 much lead. 

In Fig. 4, she opens to exhaust too late, and 
closes exhaust too soon, and also has too much 


In Fig. 1, again. If theg had been more to the 
left (say, right up to the last line) then there would 
be no compression, and the main piston would be 
on its return stroke before the port opened for 
steam, if the valve has lap. Then the line a6 


5 


would be as in Fig. 5., which means that there is 
no lead. Here she opens to exhaust too soon, and 
closes exhaust too late, and also has no lend: this 
shows that the valve is too high, and, therefore, 
that a liner must be taken out. 

In Fig. 6 she opens too soon, closes too soon, 


b 
soo, 


EF ö G.G. 


and has too much lead—that is, all the movements 
are too soon, which shows that the sheave is too 
much advanced ; therefore, put the sheave back a 
little. 

In Fig. 7, she opens too late, closes too late, 


g- =i 


and has no lead: everything is too late; showing 


-| that the sheave is not sufficiently advanced ; there- 


fore, put the sheave forward a little. 

In Pigs. 4 and 5 the errors were made good by 
means of a liner; but in Figs. 4 and 5 they were 
remedied by means of the sheave. The difficulty 


is to know when it is liner, or when it is sheave. 
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lend; this shows that the valve is too low, and, | Look at the lines with arrow-heads drawn on the 
therefore, that a liner must be put under the foot | figures; these arrows point to the valve openings, 
pen 


of the eccentric-rod. 


the upper left-hand one to where the port is o 


ArRIL 13, 1883. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 942. 


131 


to steam, and the lower right-hand one to where it 
is opened to exhaust. In Figs. 4 and 5 one of these 
openings is late, while the other is soon, and this is 
the test which shows it must be remedied by a 
liner; but in Fig. 6 both are soon, and in Fig. 7 
both are late ; this is the test to show that it must 
be remedied by the sheave. In Fig. 8 are shown 
errors arising from other causes. 

The heavy wave lino from b to e is caused by the 
spring of the indicator being compressed more than 
what is due to mere pressure, so that it reacts. 
This action and reaction go on till the steam-pres- 
sure acts steadily. This is caused through using 
the indicator without warming it first; remedied 
by disconnecting the pencil from the paper, and 
opening the cock, and letting the instrument work 
up and down two or three times. From e toe the 
expansion does not show a single curve, as in pre- 
vious examples; but is bumpy. This shows that 
the valve is | : 

The vacuum line rises towards g, showing that 
the condenser is heating, wants more injection- 
water, the air-pump is out of order, or a leak 
somewhere. 

It will be noticed that almost the whole figure is 
tremulous: this shows that the instrument is in a 
dirty condition. 

EXAMPLES OF DOUBLE CARDS For STUDY. 
In Fig. 9 too much lead at top, no lead at 


bottom. Wants lining up. Compare these with 
4 and 5. 
Fig. 10 everything is late. Put the sheave 


forward. Valve leaky. The fall 
from 6 to e shows that the steam is being throttled, 
from insufficient area of passage. The two curves 
marked „ u are partly caused by the exhaust 
opening late, but principally by the exhaust pas- 
sgo not being large enough. 

Fig. 11 the lead is good at the top, and too 


(See Fig. 7. 


FS F. , 


much at the bottom. In this case, put the sheave 
back for half the lead, and take a liner out for the 
other half. Glattoa. 


THE LEVER WATCH AND ITS 
THEORY. . 


[21306.]|—Havine for some years given a critical 
consideration to the mechanism of the lever watch, 
and having perceived some prevailing imperfections 
and possible improyements in its construction, I 
may perhaps be permitted to state them as clearly 
as ean in the columns of this journal. At present 
in this country there are two kinds of watches in 
very general use the English lever and the Geneva 
watch with the cylindrical or horizontal escape- 
ment. Of these two the first is undoubtedly the 
more correct timekeeper, and the lever escapement 
is now used in all the best watches in the world 
(excepting chronometers) ; but, on the other hand, 


the Geneva watch is no doubt better adapted than 
any other fora cheap description of article. It is 
stated by Reid, in his well-known treatise on clocks 
and watches, that the lever escapement “ is by no 
means suited for the execution of ordinary workmen, 
as it requires more address than ‘intial falls to 
their share“ (4th ed. 1849, p. 251). The horizontal 
escapement has the disadvantage of not being a 
detached escapement like the lever, for it has the 
*scapewheel always in contact with the,cyclinder; 
howevcr, it seems to me that it has attained perfec- 
tion as much as it can, while probably there is still 
room for improvements in the lever. Though in 
theory the lever watch is inferior not only to the 
chronometer, but also to the duplex watch, yet it 
excels any other as a pocket timekeeper in not being 
so much affected by the. shaking cade jolting it has 
to endure when carried about. It is principally 
with the view of having the lever watch rendered 
less liable to stop—and it is indeed liable to do 80 
when its escapement mechanism is ‘not made 
with precision—that I offer the explanations and 
suggestions I am about to make in regard toit. I 
do not intend so much to discuss the ordinary 
causes of a watch stopping, which are already quite 
well known, and were fully explained by the late 
‘* Seconds’ Practical Watchmaker,” whose corre- 
spondence was always of the ablest and most 
elucidating kind. A peculiarity of the lever escape- 
ment which must tend to make it liable to stop is 
the fact that the ’scapewheel acts on the balance 
only through the intervention of the lever, which 
is a separate part in itself, and, of course, with such 
indirect action this escapement has a disadvantage 
compared with those in which the ’scapewheel acts 
directly on the balance. This disadvantage is the 
greater as the impulses of the teeth of the ’scape- 
wheel are given very obliquely to the pallets and 
consequently with a certain loss of force, and what 
is very inexcusable is that the lever is sometimes 
made much ‘‘out of poise,” or not evenly balanced 
on its pivots. In regard to the stopping of the 
lever watch without apparent cause, I consider 
that it most generally arises from the imperfect 
fitting of the lever-notch with the roller-pin, which 
work, as a rule, is very imperfectly done by jobbers, 
and I shall, therefore, explain what should be the 
proper adjustment at some length. 

e chief defects in the fitting of those parts are, 
that the lever notch is made widening too much 
outwards, being often rounded off at the corners, 
and besides, it is generally made narrower than it 
should be. The wider the scale on which the notch 
and roller pin are made, the ater clearance the 

in will have of the corners of the notch, and the 
ess liable it will thus be to foul contact, even sup- 
posing the clearance the pin has of the sides of the 
notch when fully within it, to be the same in all 
cases. The non- mathematical reader can easily be 
convinced of this and other theorems of the like 
kind, by making diagrams on a large scale of the 
different cases, and measuring the lines which 
represent the distances in question. But 
properly the notch should be only of one 
particular breadth, f upon the extent 
of the vibration of the lever, and conse- 
quently, instead of shaping the notch to suit the 
pin, we should rather have the pin of the right size 
to suit the notch. It would be quite an imperfect 
fitting to round off the corners of the notch, and 
though in practice its breadth need not be exactly 
the fixed breadth 8 upon the vibration of 
the lever, yet it would be some disad vantage not to 
have it so. Shortening the length of the notch to 
the right degree is properly the only manner in 
which its shape should be altered to suit the pin; in 
other respects, the PR be made to depend 
upon having the pin of the right size and form if 
possible. It must be evident that the sides of the 
notch ought to be so shaped that the roller-pin 
would have the most available driving power upon 
the lever, seeing that the force of the pin has to 
overcome at the first contact, not only the inertia of 
the lever, but also a resistance of recoil, due to the 
fact of the pallets being undercut. For this 

urpose it is necessary to observe two conditions— 
first. that the pin should have a good deal of per- 
pendicular action upon the sides of the notch, 
that is action perpendicular to a line passing 
through the centre of the shaft-hole and the 
point of contact, and secondly, that the action 
should be altogether after the line of centres.“ 
The first of these conditions is so obvious, that it is 
only necessary to direct attention to its actual 
observance, and the second can easily be deduced 
from merely practical considerations; at the same 
time, it should be remembered that the waste 
force due to improper contact does not become 
annihilated, but is thrown a the pivots, and 
thereby becomes injurious. e action between 
the lever and balance-roller is that of the wheel 
and trundle, or more particularly the sector and 
trundle : the notch of the lever being a space 
of the wheel, and the roller with its pin being an 
imperfect trundle. Now it is a well-known 
principle in mechanics, that the trundle should 
always be the ‘‘follower”’’ or driven wheel, and 
never should be the driver, and hence it would be 
a violation of this principle if the lever-notch were 


made rounded at the corners like the space of a 
Wheel-tooth. I have seen this principle explained 
easily, and without mathematics, in the 20th vol. of 
the Journal of the Society of Arts (p. 682), where 
it is pointed out that the action of trundle-staves 
driving wheel-teeth would be, as it were, up- 
hill” work. Indeed it cannot be difficult to 
perceive that if the sides of the lever-notch are made 
rounded off, the roller-pin will then have up-hill ” 
8 to perform, till it has got fully into the 
notch. 

With the two aforesaid conditions in view, we 
may proceed at once to find the best practical form 
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for the lever notch, and the accompanying diagram 
Fig. 1, will illustrate it. 

The lever is here represented locked, and resting 
against the banking pin B: its shaft-hole is at C, 
which is the centre of its motion, while S is the 
balance- shaft or centre of the roller, and if we 
suppose a line drawn from C to 8, that will be the 
line of centres. The proper form, then, to give the 
notch would be to make its side coincide in this 
position with the line of centres; and in the same 
manner if we suppose the lever to be locked with 
the other pallet, and to be resting against the bank- 
ing pin 4 we should have the other side of the notch 
also made to coincide with the line of centres in 
that position. What is therefore necessary is that 
the sides of the notch should be made radii of a 
circle having its centre at c, and again, that the 
breadth of the notch should be exactly the distance 
over which its sides move at each vibration; for 
otherwise it would be evident that both sides could 
not coincide in the manner required. It will be 
seen at once that this construction satisfies the 
necessary conditions; for, in the first place, the roller- 
pin will have perpendicular action upon the notch, 
at least at the first contact, and in the next place 
the action will be altogether after the line of centres. 
It may also be easily inferred that not only the size, 
but also the shape, of the roller-pin have an import- 
ant bearing where much precision is desired, and 
latterly the importance of its proper shape has been 
admitted and recognised in practice. In the printed 
programme of the technological examinations of the 
City and Guilds of London Institute, 1881-1882, we 
find the following question: What are the objec- 
tions to a round ruby-pin in a lever escapement.’’ 
Ruby-pins are now made having the side flattened 
which 1s next the lever, and are on this account less 
liable to foul contact and unnecessary friction than 
the round ones, but at the same time they admit of 
further improvement in their shape, if that should 
be found necessary. 

It may be of service to enter here a little into the 
general theory of wheel-work, with which all 
timekeepers are so inseparably connected, and which 
would not appear to be so generally understood. In 
the last two editions of the Encyclopedia Britan- 
nica ’’ mention is made of some French clocks at the 
Exhibition of 1851, in which trundles or ‘‘ lantern 
pinions,’’ as they are otherwise called, were made 
to drive wheels, and they were thus wrongly used, 
not only for the train, but also for winding pinions. 
To understand the disadvantage of having action 
between the teeth before the line of centres, let us 
imagine a graver held obliquely against a 
metal plate, or else a walking-stick held with 
one end resting on the ground. If we push 
them alternately from us and to us, that is to 
say, ulternately towards the sides with which they 
make obtuse and acute angles, we shall evidently 
find a much greater resistance offered to them in the 
one direction than in the other. For the same 
reason there must be a considerable difference in 
the friction between the teeth of wheels in the two 
different cases when they are sliding in on one 
another, and sliding out on one another ; 
that is to say, before and after the line of 
centres. This will be more readily understood if 
we suppose the roughness which produces the fric- 
tion to 155 exaggeruted, as it would be by the teeth 
having points projecting from their surfaces: before 
coming to the line of centres these points would be 
making obtuse angles with the side towards which 
they move on the teeth of the other wheel, but after 
that they would be making acute angles with it. It 
is demonstrated that a pinion must huve at least 11 
leaves in order that there be no action before the 
line of centres, and generally the greater the number 
of pinion-leaves or wheel-teeth the less friction there 
will be. When a trundle, however, is driven by a 
wheel, no action takes place till the centre of each 
stave reaches the line of centres, no matter how few 


the staves may be, and hence the action may be said 
to be entirely after the line; but, on the other hand. 


it would be altogether before the line if the trundi: 
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should drive the wheel, and consequently that would 
be quite an unsuitable arrangement. A trundle or 
lantern pinion which has 6 staves is about equal to 
a leaved pinion of 10, or something more (Encyc. 
Brit. Sth Ed., Vol. VII., p. 36), and besides, from 
its peculiar shape, it never becomes clogged with 
dirt. The American clocks have these lantern 
pinions, and have a great advantage in consequence 
over the English clocks; for they require a much 
smaller going-weight, and thereby undergo less 
wear and tear, besides requiring less finish and less 
frequent cleaning of their parts. In all English and 
French clocks lantern pinions are not used except 
in turret clocks, and in the work just quoted Sir E. 
Beckett finds just fault at this retrogression in the 
art of clockmaking, seeing that these pinions were 
formerly used in our home-made clocks. It is 
scarcely necessary for me to state that when two 
wheelsare to act together, the distance between their 
centres of motion should be fixed with precision, 
and still in the motion-work of watches we some- 
times see the stud of the motion-wheel ” placed 
considerably out of truth, and sometimes with a 
hole, or holes, in the plate where the stud had been 
previously placed in a still more faulty position, as 
if fixed by guesswork instead of by precise measure- 
ment. 


The next suggestion I would offer by way of 
improvement in the lever watch, is that the ’scape- 
wheel, instead of being of bruss, should be always 
of steel, as some descriptions of levers have it, 
because hardness of material is an essential con- 
dition where precision of mechanism is required to 
be durable. With such indirect action as that of 
the 'scapewheel, this is the more necessary, and 
perhaps also if its teeth were not made so pointed, 
they would give their impulses to the pallets the 
better. A very absurd fallacy seems to prevail 
against having steel working on steel, or even on a 
ruby, because it is supposed thereby to generate 
rust, as if friction of itself could generate it, in- 
stead of having quite the opposite effect. The 
superiority of the steel ’scapewheel, for the hori- 
zontal escapement, is generally admitted, and was 
no doubt a chief cause of its success, but this case 
was actually seer as being an exception to a 
generalrule. English manufacturers seem to have 
a singular prejudice against adopting any innova- 
tion as an improvement; but if they will not 
regularly learn new lessons, and not keep themselves 
au courant with modern improvements, the 
should never expect to successfully compete with 
foreign manufacturers for such articles at least as 
require a long period toattain perfection. With 
regard to the jewelling of watches, and the friction 
in the pivot-holes, I think it necessary also to make 
some remarks, as well as on a few other matters 
which I consider to be of importance. It should 
be borne in mind that jewelling is much more 
necessary in the pillar-plate than in the upper- 
plate, in the case of the second, third, and fourth 
wheels, on account of both wheels and pinions 
being placed on their staffs so much nearer to the 
former than to the latter plate, though, no doubt, 
hidden jewels are not at all in accordance with the 
tinsel display of modern watches. Indeed, in those 
cases, there ought to be less friction in pivot-holes 
in ‘‘bushed” brass on the upper plate than in 
jewelled holes in the pillar plate, but I consider it 
a mistake not to jewel the hole of the centre-whcel 
in the pillar-plate, which is left undone, even when 
both holes of the third and fourth wheels are 
jewelled. The fusee presses very strongly against 
the centre-Wheel, and the setting of the hands of 
the watch also applies pressure to it, both of which 
causes combine to enlarge its lower pivot hole (if 
not jewelled) and to muke it come in contact with 
the pillar-plate to which it is so closely situated. I 
would cousider it highly important, especially in 
jewelled watches, that the pivots should be without 
the slightest compression in their holes; forit would 
be a mischievous notion, with a view to“ precision, 
to suppose that the pivots should completely fill up 
their holes, or that they should not have any per- 
ceptible endshake. In the escupement, however, it 
would be necessary to be circumspect in this matter, 
because looseness of pivots in these holes might 
interfere with the proper locking of the lever, or 
might make the balauce come in contact with other 
parts of the watch. 


In regard to the great pressure of the fusee arbor 
in its holes, the writer in the ‘*Ency. Brit.“ (p. 
2%) expresses his surprise at a glaring fault in the 
manner in which the fusce and chain are arranged 
in watches, instead of being arranged as we see 
them in chronometers. The proper way, as the 
writer remarks, would be to make tho barrel turn 
the opposite way to the fusce, so that the chain may 
pull between the fusee arbor and the centre arbor, 
“thereby making the pressure on the fusee arbor 
only the difference, instead of the sum, of the force 
of the spring, and the pressure transmitted to the 
centre pinion.’ It was really an exaggeration of 
Sir E. Beckett to have expressed himself in these 
terms, whichcan only apply to extreme cases, aud 
not to any practicable arrangement in watches: 
and so instead -f the decrease of friction being twice 
the amount of force transmitted to the centre pinion, 


This will readily 
removed altogether, andto be rep 
lent weight on the rod at B 
right-hand side of A, whic 


it would not actually be more than from IA to 14 of 
that amount. 

The principle here enunciated may be illustrated 
in an easy munner by the following considerations. 
Imagine a rod to be resting horizontally on two 
pegs A and B driven into a wall, and let there be a 
cord and weight acting on this rod and correspond- 
ing to the fnsee-chain and mainspring. If we 
suppose in the first instance that the cord be fastened 
to the rod at some point between the two pegs, as in 
Fig. 2, it will be self-evident that the support of the 


, CC. 8. S, C. 


3 


A A 


weight will not be thrown entirely on either peg, but 
will be partly on one and partly on the other, and 
the amount of support will be in the inverse pro- 
ortion of the distances of the cord from the pegs. 
Next suppose the cord to be fastened on the rod, 
not between the two pegs, but atsome point beyond 
them asin Fig. 3, and the far end of the rod to be 
consequently placed underneath the peg as the 
weight will now press that end upwards. In this 
case the effect of the pressure of the rod on B will 
be the very contrary to what it was before; for, 
nstead of that pressure tending to relieve A of the 
weight W, it eat A to increase the pressure on A. 
seen if we suppose the peg Bto be 

ed by an equiva- 

weight on the 
eep the rod in 


for an 


b will 


equilibrium, will have precisely the same effect on 
it as the action of the peg B. Applying these ele- 
mentary 5 of mechanics to the arrangement 
of the fusee an 

instance that the chain pulls between the fusee 
arbor and centre arbor 
with Fig. 2, the two arbors acting as the two pegs. 
The full force of the chain will not in this case 
thrown on the fusee arbor, but will be partly on 
that arbor and partl 
suppose, moreover, that the chain pulls in a direc- 
tion at right angles to a line joining the two 
arbors, the 
then borne 
of the force which the fusee communicates to that 
pinion, and which force is always the same in 
amount, or should be so, if the compensation be 
correct. 
between the two arbors, but on the other side of 


barrel, if we suppose in the first 
that case will correspond 


on the centre arbor. If we 


ortion of the chain’s force which is 
y the centre pinion will be the whole 


If we next suppose the chain to pull, not 


the fusee, this case will correspond with that of Fig. 
3, and instead of the pressure on the fusee arbor 


being less than the force of the chain, it will be 


greater than that force, according as the direction 
of the chain approaches the perpendicular to the 
line of centres ; but in any actual arrangements it 
never approaches near it. 

With regard to balance-springs or hair-springs, I 
may observe, inthe first place, that it is necessary 
they should be of the hardest steel, and be none of 
the soft, worthless kind which is so much in use in 
cheap watches. Soft sponge do not retain perma- 
nency of form, nor equality of elasticity—which are 
two essential requisites for good springs—and they 
are therefore hable to AAN OPA such variations in 
the watch's rate of going that they should be re- 
jected altogether. Getting a new balance-spring 
put into a watch isa rather expensive job, yet it 
may not be generally known how cheap ure the 
springs themselves, for they are sold at as low a 
price as 28. the gross by the dealers in watch 
materials. Although the best description of springs 
cost 28. Gd. each, yet a very good one can be ob- 
tained for ëd., which will answer its purpose very 
well, even for a superior watch. Ihave myself tried 
experiments with the object of finding au improved 
kind of hair-spring stud, as I have come to the 
conclusion that the manner in which the spring is 
pinned into the stud has a good deal to do with the 
going of the watch. It is to be observed that while 
the coils of the springs are of a spiral form the hole 
of the stud is in a straight line, and therefore not 
exactly of the shape to receive the spring without 
causing some degree of strain or distortion among 
its coils. The mode in which I proceeded was to 
have a hole drilled in a piece of flexible brass till its 
depth would be about four or five times the intended 
width of the stud, and then to turn the hole from 
its straight course into a curved one of the proper 
degree by bending the piece of brass round a 
cylinder of the requisite size. I have round that a 
circular stud of this kind, though tedious to make, 
will answer its purpose extremely well, and it 
would no doubt be very convenient for watch 
springers. It would. of course, admit of having a 
much longer hole than an ordinary one, and no dis- 
tortion or cramping would be liable to be caused by 
the tight wedging of the spring in the stud. 

With regard to the isochronous action of balance- 
springs, by Wich long and short vibrations of the 


balance are made in equal time, it depends upon 
the property of the spring that its force varies in 
the same ratio as its tension (subject to two excep- 
tions), and from this it follows by mathematical 
vrinciples that it must have isochronous vibrations. 
he tirst exception is that the spring has not this 
isochronous property throughout, but only at certain 
intervals on its length, and accordingly the timing 
of chronometers is no longer done by varying the 
effective length of the balance- spring. but by alter- 
ing the adjustment of the screw- weights at the ends 
of the balance-bar. On this subject Mr. Britten, 
in “ British Manufacturing Industries,“ (p. 105), says 
that the ability to dispense with the index shows a 
grand stride in watchmaking. It is on account of 
the second exception, which indeed is a very con- 
venient one in regard to the mainspring, that 
watchmakers are enabled by means of the going 
barrel ” to dispense with the fusee ; for it has been 
found that there is a position of every spring in 
which its force does not materially alter for four or 
five turns. I shall conclude by saying that I am 
much in favour of an improvement introduced by 
Mr. Dent, which consisted in neve both the 
balance and hairspring coated over with a layer of 
gold by the electro-metallurgic process, with the 

object of preventing rust coming upon them. 

ý Alpha. 


MEDICAL HINTS. 


Loosening instead of Drawing Teeth—Dr. 
A. W. Smith, of Chicago, in the Eclectic Medical 
Journal, describes two cases in which by merel 
loosening an aching tooth he has completely cur 
the aching. In about three weeks afterwards the 
teeth so loosened were again grown tight in their 
sockets, aud could be filled. 


Clergyman’s Sore Throat.—Dr. Springstein, 
in the Medical Brief, recommends the following as 
a useful palliative, and, in seme cases, a cure for 
this troublesome disease: Tinct. opii., tinct. san- 

inarim, aa 2fl.oz.; balsam tolu, 2 drachms. M. 

ig. Twelve drops on a lump of sugar three or 
four times a day. 


Treatment of Erysipelas.—Dr. Atkins, ace 
cording to the Philadelphia Medical Times, finds a 
lotion of 1 drachm of borax in loz. of glycerine the 
best external application, with or without the 
internal administration of tincture of iron. 


Bromide of Ethyl for Spasmodic Cough.— 
Dr. William Squire recommends a solution of one 
part of bromide of ethyl in two hundred parts of 
water as a remedy for whooping-cough, and also. 
in angina pectoris. This is of similar strength to 
the chloroform water of the British Pharmacopœia, 
and its dose is the same, namely, one half to two 
ounces. 


Fairy Rings.—At a recent meeting of the 
Chemical Society, a paper was read entitled, Con- 
tribution to the Chemistry of Fairy Rings, by 
Sir J. B. Lawes, J. H. Gilbert, and R. Warnngton. 
The circles of dark-green which frequently 
occur on pasture land, and which have been long 
known by the name of fairy ring,“ have 
attracted much attention from botanists and veget- 
able physiologists. Prof. Way, in 1846. explained 
this phenomenon as follows :—‘‘ A fungus is deve- 
loped on a single spot of ground, sheds its seeds, 
and dies. On the spot where it grows it leaves 2 
valuable manuring of phosphoric acid and alkalies, 
&c.; the ground then becomes occupied by a 
vigorous crop of grass, rising like a pha'nix on the 
ashes of its predecessor. ‘The grass crop is then 
removed, and with it the greater purt of the in- 
organic materials the fungus had coliected.’’ Prof. 
Way, therefore, attributed the effect chiefly to the 
inorganic elements. Experiments were made on 
the subject at Rothamsted: and in 1851— 
Journal Royal Agricultural Society, Vol. XII., 
32—it was stated that the manuring action was 
duc to the nitrogen collected by the fungus rather 
than to the ash constituents. In 1874 au attempt 
was made to obtain direct experimental data on the 
subject. Samples of soil were taken from the in- 
side of a fairy ring, from the ring, and outside. 
The quantity of organic carbon aud nitrogen was 
carefully estimated, the mean results obtaimed were 
—nitrogen within the ring, 0'247 per cent.; on the 
ring, 0'206 per cent.; outside the ring. (251 per 
cent. Carbon within, 278 per cent.; onthe ring, 
2-90 per cent. ; outside, 3°30 per cent. The per- 
centage of nitrogen and carbon is, therefore. highest 
in the soil outside the ring, and lowest within the 
ring, wlülst the quantities found in the soil from 
the ring have an intermediate value; it is obvious 
thererore, that the growth of the ‘fungus and the 
subsequent increased growth and removal of the 
associated herbage is accompanied by a considere 
able reduction in the amount of the orzame carbon 
and nitrogen in the soil, and that fung: have taken 
up organic carbon and nitrogen from the sob, 
which was not available to the previously establisbed 
vegetation. 
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"REPLIES TO QUERIES. ; 


— 


4e You are labouring under a misapprehession as to 
what I said,“ and you begin by stating that The 
resence of the verb hayah with l has nothing 
whatever at all to do with the insertion of the 
word as or like.” Certainly it has not I did not 
gay that it had, put it has a great deal to do with 
its non-insertion. There is one thing quite certain, 
and that is, the translators of the verse in xxv. 
1 Samuel did not read the particle! for a conjunc- 
tion affixed to the noun ; if they did, it would not 
have been in italics, and if inserted as a particle, 
would have been a reposition and in the ordinary 
type. I observed that From all the texts I now 
give, not one of them (1 Sumuel excepted) have 
d the a4 in the verse M I did not say, or mean to say, 
occasion to use either. My method is, when the that the 5 5 pane other word Who uired 0 * € 
stick is well got up, I give it a coat of polish with ee w RN 155 Pe aan le at I inten 105 to 
the brush, and, after 12 hours, rub down and polish show was d an. 5 8 1 me with ^s 
in the usual manner. If for varnishing I do the 98 aiy ’ ia uld A al expressed a 
same, or give a coat of size and thin varnish. For}; € parao if y b hee fhe at least, cen Za y 
polishing furniture I mix plaster and linseed oil, b. or for, ty y 1155 7 eT preposition, ai" 1 
and well rub in. allow, in my opinion, is too old ere Gan = u . ry 5 Particle i 
a recipe, and does not give satisfaction. — NIOBE. similitude. I am wel awan © o im Pon are S 
, the Hebrew particles in the syntax of the language: 

49324.]—The Sundial of Ahaz.— Mr. John | they admit with consistency of the widest latitude 
: Hampden says, «I promise to pay a premium of | i icati i 
to insert a piece of wood with cord attached to take | ten guineas for & portable model of an ordinary 
hold of afterwards. When the plaster is set, pull | sundial that will show the time on a revolving i 
oft the cardboard, and peel off the outer shell very globe.“ I beg to accept the offer for the amount wish to be underst: is this: all the examples I 
carefully. You have now an exact representation stated, and will construct such a model of an | gave, which I believe are the only instances in 
of the stump. This must be thoroughly dried by ordinary sundial that, on being p on any | which the / influences the verb to be “are (with the 
exception of 1 Samuel and Genesis xlix. 15) left 

untranslated in English, and the others not being ex- 
18 are understood in the idiom of the lan e. 
this, that I have stated, is what you mean Dy 


well up on the thigh, and this will make the leg fit 
tightly, closcly, and comfortably. Of course, there 
must be no pressure on the end of the stump what- 
ever. I have tried to put this as plainly as could: 
but if there is anything you do not understand, I 
shall be glad to e lain, and to help you all in my 
power. I should like to know how you geton, und 
if you care to advertise your address, I will commu- 
nicate further with you on the subject. I really 
must ask the Editor to forgive me taking up 8° 
much space; but it is in a good cause.— W ALTER. 
[49283.] — Walking-Stick Polish.—I have 
been rather amused at the tallow-and-plaster and 


% In their answers, Correspondents are respecte 
fully requested to mention, in each instance, the title 


and number of the query asked. 


[0105.| first pin. Limb. — TO ‘“ TIMBER 
Toks. In the first place, a cast must be taken in 
laster of Paris up to the knee. The best way to 

o this is as follows Take a stout piece of - 
board, make it into a roll about 4in. diameter, and 


* 


the stump well smeared with grease, put it into the 
cardboard socket up to the knee, and pour in the 

laster immediately. This will set in about three 
minutes, and then the stump must be carefully 
withdrawn. (N ote.— Before submitting to this pro- 


it becomes quite light. Before eeding further, 
enlarge the shin bone a little with guttapercha, 80 
that there will be no pressure on that part after- meridian ; or, supposing it is noon when the place 
wards. Now you are ready. Take a piece of light | where the dial is is under the brass meridian, it 
sole leather, just enough to cover your cast, soak it will show the number of hours past nooti, OF the 
i j till | apparent time at placo.—SUNDIAL, diuburgh, 

April 9th. 
( Sundial” gives no name OF address. Any 


careful to express myself as clearly as I could, as 1 
felt I was corresponding with one who understood 
his subject. Of course, with the exceptions I have 


Wrap this tightl around with strong broad | further communication between the parties in- | stated, I can but fecbly concur with you. But the 

tape till the leather is pressed well against terested must be made through the usua channel of | omission of ‘ag’? in 2 Samuel and reading it (as in 

the cast. Dry slow] before a fire till the leather | our Address column.— Ep. the other examples) and bis heart became a 
* bd a 


stone,“ there 18 perfect consistency, as ap lied to 
his case, in doing 80: for however churli h and 
selfish he (Nabal) was before the Lord smote him, 
he became, after that, more cailous and insensible 
than before—‘ his heart became a stone * (figura- 
tively, of course: no gtone can feel.) T have nothing 


149460.] —Chemical Atoms. I do not wish to 
have the last word, and much less do I desire to 
fight with one 80 much my superior as Sigma.“ 
I quite agree with F. B. A. 

‘under the present atomic theory I hold that HLO 


of sole-leather, soaked as before, over the top of 
all, to form the outside of the leg, to which the 


foot and thigh-piece are to be attach ed. Wrap this assumption, there 1s DO ground of reason what- 


What does F. B. A.” that can be adduced for a 84 -sulphurous shower 
- | having fallen upon Sodom, and in which Lot’s wife 

vellers agree in asserting that, 2s 

q | to the saltness of the Dead Sea, it is greatly in excess 
of that of the Ocean, 80 that nothing can vegetate 
on its shores. It has just struck me, in conclusion, 
that as I have by me the Hebrew and English Inter- 


socket up the back, smear it well over with black- 
lead and oil to prevent creaking, put on the outer 
leather (the thigh- ‘ece and foot having first been | j 
attached), 95 8 ier) upi 958 Deeks The thigh- 
iece is made of thin so e- er, and is joine to | substances: and it is paltry to lay stress on the 
he leg 15 means of 1 h mE: jom ae assumed fact that three of thems are elementary or 
ee- e diagram ow what shape these | indivisible and three not (being known compounds). 


prefix ‘ was to’ = become — u nthis basis, how 
can we insert the ‘tag’? in 1 Samuel / aben, was 
to ‘as’ a stone,’’—it is impossible, without doing 
violence to the rules of mar; the very circum- 
atance of the / being joined to the verb in this passage 
forbids the insertion of any other particle ; hence, it 
does not occur in the other examples. GO. H. 
LANCASTER. 
very small matter in respect of the main truths (49645.|—Local Boards and their Powers. 
chemical phi osophy.—ECLECTICUS. U. G.) The board cannot compel you to take their 
. : water. I cannot say, for the rest depends on cir- 
[49474.] Insulation. 1 am afraid my que cumstances.—W. L. 
has been overlooked, as it has got into the“ Q.” 
list. Cannot Sigma ” or Mr. Lancaster help me ? 49649.] — Portland Cement. — I think 
No 17] Assayer „ should procure Reid's Science and 


The screw is of iron and the wires of copper. 1 
W. G. I have tried guttapercha, but t 0 will not | Att of the Manufacture of Portland Cement, 
do. I should like to use glass, but do not know published by Spons, Charing -cross, price 188. 

how to set about it. An auswer will greatly the information he requires 19 to be found anywhere, 


it will be in that book.—NUN. Dor. 


49661 3 or Coal in Engine Furnaces. 
—Probably some of our American friends will give 
a definite reply to this query: but, meantime, 

may quote from i Nystrom,” that while coal and 


coke will arapo a from 71b. to 10lb. of water per 


fact in calling it vanadyl.” When Lockyer has 
dissociated chlorine, and our curiosity 13 further 
atified, still chlorine and vanadyl will remain as 

they have been, perfect analogies in the play of 
combinations. They are atoms or equivalents, 

and whether divisible in fact or imagination, is a 


[49494 jJ—Chomicn a should say that in the 
process at vised by Lux,“ on page 576, the excess 
of sodic carbonate would be converted into solic 
sulphide, which would be difficult to separate from 
the sodic iodide ; but it Meddler ” evaporates his 
original mixture until it measures about a pint and dry wood will only evaporate from 
a half, and then filters it, he will free the solution 4lb. to 5lb. The cubic feet to stow a ton may be 
from the bulk of the sodic carbonate; then, by 
adding to the solution another piut of water, and | | 
sees to pass SH: through, as recommended 
efore, he will obtain his sodic iodide with only a 
minimum of sodic sulphide.—E. G. T., Plymouth. 


[49598.]— L. & S. W. Engines (U. a.) — All 
the engines referred to in my answer to query 
49438 have single frames only, except Nos. 49, 51, 
and 106. Date of No. 38, 1871: 0 65, 1870. of 
77, 1866; of 129, 1855; of 134, also 1855. No. 


should be. If you make wooden models exactly as 
ou want them to appear in steel, an intelligent 
Jacksmith could make them for you. 1 aid about 
5s. for mine, ond as they are highiy-polished and 
work easily and satisfactorily, i 

very Chea The thigh-leather must lace up the 


inside of the leg, and have eyelet-hooks—not eve, 
i i esworth gives for dry oak 4 hb. of water, 


best pine will evaporate »lb. „% Pine“ is a very 
indefinite term, for some species are very resinous, 


and also much heavier than others. EsSAR. 


(49658.]—Broken Gazogene.—I think plaster 
of Paris is about the only thing that will do; but 
itis a risky 95 to use a gazogene that has been 
repaired.— S. M. 
49661.]J—Street Coil.—It is a covering tube. 
not the core itself, which is drawn out, and its 
action is to lengthen or shorten the portion of core 
acting inductively. The disc is to improve the in- 
1 large intensity coils have many. NUN. 
OR. 
49064.]—Fret-Saws.— Nos. o to 2 are most 


suitable for hand-sa wing put the large sizes may 


on a proper staud. Fix a double thickness of 
elastic webbing (as used in spring- side boots) down 
the front. from the thigh to below the knee. This 
Fill bring the leg forward wonderfully in walking. 
To give elasticity to ‘the whole, the ‘tendo 
Achilles“ must be attached, which consists of two 
strong pieces of catgut joined to the thigh-steels, 
and connected with the heel. When this is slack, 
the foot is quite flat but in walking it tightens, 
lifts up the heel, and throws the pressure on to the 
bali of the foot. Without this tendon the step is 
mechanical and heavy. Put on a stocking to come 


223 Colossus, are gooes engines: the latter only 
has double frames. l of 30, 65, 77, 82. 88. 
158, 159 165, 167, 174. and 223, are lin. by 
djn. I believe the whole of the above were built 
at Nine Elms.— W. B. P. 

[49524.]—Lot’s Wife.—To A. c.’—In your 
reply to mine in E. M.“ of 30th March, you say 
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be used in machine; and, for ronga work, where 
quantity is aimed at, even No. 8.—T. P. 


[19668.]-—GQlass-Painting.—‘‘ Would-be Art- 
iest” will find much information in back numbers, 
also in ‘‘ Cassell’s Popular and Technical Edu- 
-cator,’’ especially the last. I think, also, there 
are small manuals published at 1s. or so by various 
booksellers. A catalogue I have before me gives 
„Glass Staining, the Art of Painting, Finug,”’ 
&c., apparently what your correspondent wants, 
e by Lockwood at 28. 6d. I must say, 

owever, I have never seen the work. I fancy 
ar have other works of the same kind. Parker 
and Co. also have publications which may suit the 
querist. As to burning. 1 on what he 
wants. A church at Dudley has a fine east 
window, which is merely painted (I am told), but 
stained-glass windows should be burnt, of course. 
The others would be looked upon in the same 
light as painted and grained woodwork is in this 
sesthetic age. I have painted magic-lantern slides 
in water-colours, varnishing, of course, afterwards, 
but with moderate success, however. Bow. 


[49683.]—Mandrel-Nose.—It is a matter of 
opinion. I prefer a conical nose.— C. M. P. 


FF was quite open to Mr. 
„Ex -Blacksmith' to answer this query, but I don’t 
think he has shown much reason for taking excep- 
tion to the advice I gave. The point Ex-B.“ 
urges against my reply is that the book I recom- 
mended will o 1 a part of C. E. M. E.'s” 
requirements. at may or may not be so. 
„C. E. M. E.“ stated his requirements on p. 20, 
under head Assaying, and the principal part of 
his query was for ‘‘information as to the best 
means of learning assaying, and what apparatus 
travellers use. quite agree with the answer 
given by Prof. Huntington on p. 39, that the best 
way of learning assaying is to work at the subject 
in an assay laboratory. I have not said anything 
to the con . And as regards that portion of 
the query relating to best apparatus for travellers’ 
use, what I said is right—viz., there is nothing 
better and handier than a good blowpipe set. As 
to books, ‘‘ Ex-B.’’ objects to the one I recom- 
mended, on the ground that it will not meet all 
„C. E. M. E. 's“ requirements, and in its place 
advises a pamphlet and two other books. His 
knowledge of the pamphlet seems to extend no 
further than to having seen a reference to it in a 
book ; and of the two books he advises, one pos- 
sesses the same ‘‘drawback’’ (omission of the 
aluminium plate uses) which Ex-B.“ alleges 
against Attwood; at the same time, it is not 
shown in what way it excels Attwood as a guide to 
5 blowpipe assaying, which was the purpose 
or which I recommended Attwood’s book. So I 
don’t see that Ex. B.” has advanced matters 
much, after all. In advising books, regard must be 
given to the stated wants, and to the conditions 
under which the books are to be used; also to the 
amount of knowledge already possessed by the 
uerist. C. E. M. E.“ says he is going ona tour 
ough the Australian Colonies, so I suppose he 
won't wish to take a cartload of books with him; 
therefore, it seems most suitable to the case to 
advise one or two small-sized books, which are, on 
the whole, best calculated to meet the querist’s 
principal requirements. I do not say that Attwood's 
is the greatest blowpipe book as to size; or that it 
is the most comprehensive as to historical details, 
and matters only remotely connected with blowpipe 
work. But it is, according to its title, a book 
devoted to Practical Blowpipe Assaying,’’ and 
that is what C. E. M. E.“ wants to know about. 
Mr. Attwood is well known as an authority, 
and has had extended practical experience 
in 1 pan of the world, and he says that the 
meth e describes in his book are such as he 
uses and knows to be good. I am pretty well posted 
as to the books on the subject: and taking into 
consideration that portability is an object, I reiterate 
that Attwood’s book will meet the assaying (by 
blowpipe) part of C. E. M. E.’s’’ wants better 
than any yet advised by others in answer to this 
query. As to determining the name of a mineral 
and the class to which it belongs, that is not what 
is generally understood by *‘ assaying.” The 
quenst will have to give special attention to 
mineralogy before he will be able to determine and 
class minerals, and he won't be able to do it by 
books alone. I will not, in Ex. B. 's er-cathedra 
style, say what books the querist may,“ should.“ 
or must obtain on the mineralogical of the 
oe but will go so far as to say that J. H. 
Collins’s books are good, cheap, and handy-sized. 
There is also a very excellent little Mineralogy,” 
by Frank Rutley, published cheaply in Murby’s 
Science Series. It gives some useful bits on blow- 
pipe manipulation, and the chief b.p. reactions of 
the minerals described: also, it is a very nice size 
for the pocket—viz., Elin. long, Ain. wide, zin. 
thick ; weight a few ounces. ‘To sum up.“ as 
Ex. B.” says. I don't think a blowpipe tourist, 
who is a beginuer, can do much better for books 
than take Attwood for assaying, and Rutley or 
Collins for mineralogy. Beginners often make the 


mistake of having too many books. It is better to 
have one or two good books, and work at them 
thoroughly.— W. ROSE TAYLOR, Penzance. 


[49741.]—Boring Cylinders.—The cylinder 
was not held save by friction. I should turn out 
a shallow circular recess in two boards to hold the 
flanges, and take a slice out of the thicker to get at 
the cutter, as it is not absolutely necessary to get 
at it at both ends; also screw the ys to these 
boards. The bar was an ordinary true boring bar, 
about lin. diam. and 2ft. long, with a slot in centre 
to hold the cutter, which was a very primitive 
affair, held by an iron wedge, a slow and stead 
motion being necessary; in fact, the whole affair 
was a makeshift. I saw it at work on a large iron 
model cylinder, which it did well enough, though, 
as my hobby then was photography, I paid little 
attention to it, beyond taking a turn at the handle; 
nor should I have sent it to ours, but that it had 
not appeared before. I am a tyro, and cannot 
advise best cutter; but see Vol. II., Fig, 138, 
and letterpress, also Vol. XXX., pages 240 and 310. 
fora caution. The neck at fecd-screw end should 
fit well, and I think the whole could be improeed 
on. This may suit 49708.— Bow. 


[49758.]—Barrel-Organ.—I have No. 499, but 
cannot pm the barrel by it. I hope some simpler 
method will be described. I have 37 reeds from F 
to F; they were out of their tubes when purchased, 
but now they are in tubes. I am not using plun- 
gers, as Organon speaks of, but ets and 
stems as described by Progress.“ e barrel, 
pallets, &c., will be inclosed in a box made in the 
shape of the letter V; the top will be the sound- 
board, the reeds on top outside the bellows to draw 
from bottom of V. The spindle of barrel runs out 
at each end—one end te alter tunes, the other to 
take the wheel that the worm works in. The 
spindle with worm on it will 9 backwards, and 
on its end will be a wheel; then put a crank the 
long way at back, and on crank put a small wheel 
to work in the wheel on worm- spindle. Rod from 
crank to bellows, which are worked by feet, and in 
so doing work the whole arrangement. Any sug- 
gestion on the above will be thankfully received by 
—J. C. N 

149758. —Barrel-Organ.— CorrecTion.—Inmy 
reply to this query on 111 and 112, leave out 
the words at one bellowe’’ after W the wind- 
chamber, in reference to the sketch.—G. FRYER. 


(49758.]—Barrel-Organ.—The diagram on p. 
111 is as extraordinary as the statement that a 
knowledge of the theory of music is necessary in the 
setting out of barrels. In the name of common 
sense, what has the theory of music or the theory of 
harmony to do with the pricking of barrels for 
organs? TI ask in the interest of the men in the 
neighbourhood of Hatton-garden, who earn a 
scanty living by their labour. The pricking of 
barrels is a purely mechanical operation; but those 
who practise the art have usuallya knowledge of 
what is meant by a semibreve as distinguished 
from a demisemiquaver. Looking at the drawing 
on p. 111, I am at a loss to know how the dif- 
ference in duration of the notes is to be made, for 
the pins on the barrel will merely depress the 
levers and as the barrel revolves. There is 
nothing to show how the lever is kept down in some 
cases for 32 times as long as others. The reed is 
placed the wrong way; the free end of tongue 
should be at the end where the pallet opens wicest ; 
and the bellows will never do. There must be a 
reservoir, or every time the feeder is moved there 
will be a jerk in the music, which will not be 
avoided by the use of two feeders. The valve 
shown at the bottom of T (p. 111) is an absurdity— 
nothing more than a bit of leather held by a few 
tacks is required. Is that drawing the cutcome of 
Mr. Fryer s good knowledge of the theory of 
music, or does it ee aan any existing or pos- 
sible instrument? It may be simple (too 
simple, I suspect), but I beg leave to express a 
doubt as to its effectiveness. As any further 
information’? is offered, if required, it would be as 
well to have a little more before anyone starts on 
such a barrel-organ as that illustrated on p. 111.— 
ORGANON. 


[49776.}—Air Compressor.—Warsop's patent 
was fitted to L. & V. passenger engine Audus,“ 
but has been removed. W. L. 


[49785.]}—Organ Action.— Thanks to Ura- 
nium ” and Joiner ” for their replies to my query 
regurding the above. In reply to the former gent le- 
man I should be obliged if he would favour me 
with asketch, asI do not understand how the back- 
falls would uct on the valves. I may say that the 
soundboard is planned so that all the notes run in 
regular succession, excepting six bass, viz.: CC 
sharp, D D sharp, F F, G, A, and B, which are 
placed at the treble end of the soundboard.—J. B. 


(49785.J]—Organ Action.—S represents the 
soundboard; W, the wind chest: P, the pallet 
aprings; C, the pull-down wire; D. the backfall ; 
U. the sticker: A, the keys, which do not require 
any extra force than that of the pallet springs to 
bring keys level; M is a board which is unscrewed 


when any repairs are required to the K 8 5 or 
pallet-springs; N is the pallet. When the pipes 
are situated some distance from the keys, a roller- 
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board movement is required. The arrangement of 
the pipes on the soundboard differs with the 
different makers.— G. FRYER. 


[49787.|—Wageon Couplings.— Has Links 
seen Attock's couplings ? It works with three links 
as usual, and to the end one are fastened the levers 
which come to the side below the buffers. The 
levers are supported about half-way. by a chain 
depending from a hook on the waggon. There is 
a ring for the left hand to take hold of. The levers 
go one to each side of the waggon. The coupling 
worked easily, and can be fitted, I believe, to 
ordinary draw-bars. The coupling not in use 
on a hook, just above the draw-bar.—W. L. 


ee —Brewing.— You say your difficulty is 
to know how much yeast to use. It depends on 
your water to a certuin extent. I should say your 
water is moderately soft. Try Alb. of yeast. As 
to your second difficulty, you always have it 
till you get a saccharometer (a glass one, and 
instructions how to use it, can ad for 2 to 
determine the density, which brewers term Ibs. 

er barrel.“ Your beer will be about 18%Ib. 

itch at 67°, and let the heat run up to 74°, and 
the gravity down to 9lb. ; then skim, and finish 
working in the tub. Barrel when nicely settled. 
Raise your first mash 5°, and your second 10°. Boil 
first wort one hour, and your second 14 hour. Let 
the final attenuation be about 4lb. t the heat 
go gradually down after the first skim.— W. L. 


49866.) — American Organ.—In reply to 
„Organon,“ I beg to say that I am not mistaken 
as to the half- row: it is an octave above the 4ft. 
My organ is F scale; the reservoir is 43in. by 24in., 
with an Sin. fall; the bellows are 21 lin. by 20in., 
Sin. fall; the case is 4ft. wide, 4ft. high, and 2ft. 
deep.— AMATEUR. 


(49871.]—Brazing Steel.—I think W. R.“ 
would find silver solder answer his d i 
borax as a flux: it is easier to melt than brass, bu 
would still have to be used with the blowpipe. I 
should be afraid zinc would be too brittle by itself, 
but if tried the flux is muriatic acid, with zinc dis- 
solved in it till it will dissolve no more.—J. A. C. 


[49892.] — Intensity Coil. — The statement 
quoted from the English Cyclopœdia is badly 
expressed, and has led Novice to an error. 
Electricity of high tension can be obtained from 
electricity of low tension by means of the coil. 
Electricity of high tension, comparable with that 
from an ordi late machine and in greater 

uantity, can also be obtained. It does not mean 
that electricity of low tension can be converted into 
a greater quantity of a high tension. The quantity 
resulting from even a large coil is infinitesimal com- 
pared with the quantity passing in the primary 
current. Furthermore, if we multiply the quantity 
of the induced current by its electromotive force, 
so as to come at the energy represented, this would 
prove to be but a fraction of the energy passed 
into the primary circuit. I can only repeat my 
advice to study out the principles of electromotive 
force, resistance, and current. No one can expect 
to be otherwise than puzzled when he tres to get 
at the meaning of effects without comprehending 
the causes. If we take, for instance, a moderate 
medical coil, with a sliding-tube over the core, and 
connect the secondary to a suitable galvanometer, 
we shall find a certain current when the tube is 
pushed in, but small tension, little shock-giving 
power. In drawing out the core, this shock-power 
will largely increase, but the current will in all 
likelihood be reduced. This latter effect is due to 
an alteration produced in the number of vibrations, 
as may be noticed by the difference of the sound.— 
SIGMA. 

49850.) —Plumbing.—In reply te an Amateur 
Plumber, nothing can give me greater pleasure 
than to reply to such as his letters, for one feels 
vroud to find that even this—our trade—can be 
earned through the ges of the ENOLISU 
M&cHANIC—a journal which I have rend from the 
first day of its existence. It is a journal from. 
which I have learned as much as anyone, and for 
this reason now it has, come to my turn 
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49916.]—Spinal Complaint.—I, too, have a 
little boy who could not walk or stand at six years 


, G.I. Kl C. S,. 
} of age, and, in fact, I gave up all hopes of him ever 


ASPING OFF 


£/C.fe0. walking, he being troubled with hip and spinal 
dat one complaints. He 1s now seven years and six months 
TORNPIN old, and can run aud skip about like a young roe. 
awe I submit the following treatment for Anxious 


Father : — Ist. Bathe him in sea- water every night, 
if possible ; make the water tepid. If you cannot 
procure sea-water, get some rock or common salt, 
and make it the strength of sea-water. 2nd. Give 
him oatmeal porridge once a day, and as much new 
milk as he can drink put a teaspoonful of lime- 
water in the milk he uses with his porridge. 3rd. 
Give him & teaspoonful of cod-liver oil, in & little 
milk, twice a day, one hour after breakfast, and 
one after dinner. Patience, perseverance, an 

punctuality will show the result of the above treat- 


ment.—EGo ALPHA. 


(49917.] Weight for Bafety-Valve.—li the 
lever of Inquirer's ” safety-valve is not very 
heavily made, @ 501b. weight will allow steam to 
blow off at 70lb. to the square in.—J. TROTTER. 


(49927.—Coating for Roof Tiles.—Seven years 
o, previous to cove ing a large house with pan- 
iles, I had them first pped in a hot solution of 
soft-soap, and when dry, dipped in a strong solu- 
tion of alum. This treatment has proved most suc- 
cesaful, as many roofs put up since then (and not 
treated so) had to be taken down and recovered 
with slates, the wet and frost having been coming 
right through the tiles, and splitting and chipping 
them with every frost. — EXMA. 

[49930.]—Black Spirit Dye.—Thanks, but it 
is not what I want. Will any corre ndent kindly 
inform me of any good black dye, 80 uble in spirit, 
and, if 8 not in water. Is not nigrosin the 
aniline dye sold as a. pearl- grey, OF is there any 
difference between it and that called by Messrs. 
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\ WIPING 


to assist, I feel compelled to do so when- 


misery of ponni The orthodox theory has been 
ever the occasion may occur. Opening the 


to regard skin diseases of this nature as the outcome Judson “ negrosine | — FINEM RESPICE. 

ends of pipes: Wet the turnpin with water OF of some unhealthy condition of the blood while | [49942.] Sowing Fern - Seeds.—Shake the 

ittle, then take the turnpin B (Fig. 120) between | that on which the new treatment is is that | frond over a sod of turf, and place ina shady, € 

ə thumb and fingers, P it in the pipe, and psoriasis, at any rate, is caused by a parasite, for corner, safe from the drip or ash of rain. No heat 

hold the pipe, 8$ shown. With a hammer strike | the destruction of which local and external applica- required for British or hardy ferns. Tropical ferns 
i tions only are required, and that the relapses are require a little heat and more care. lace a sod of 

caused by the hatching in the body of the latent | turf in a small seed-pan, with water beneath, an 


Rasping off: This is done as shown at Fig. 123. 1 which have survived the previous & plica- shake seed frond over.— EXMA 
Take the j (49942, Fern-Seeds.— Tf Mr. G. H. Lancaster 


ons of the remedy. As to the cause of the disease, 
I fear Boswell” must be content to await future t a piece of turf peat and cut it into pieces 
about l}in. square, al dip each into boilin water 


if the pipe can be held so as to rasp off backhanded, 
researches. For a description of the modus operands 
to destroy al animal life, then shake his on to 


aQ 885 treatment, I recommen Nem e a ete 
ams's paper On a ovel and Succes at- ; we 

-| ment of Psoriasis, in the Edinburgh Medical N of pamo writing “pape” hiny nar 
and, therefore, needs no further comment more a Oe ee iy E on er the hasten : daes the 
than is given in my former articles. Fixing upright is now adopted in its integrity in the Western In- ji 55 e ae on one sice 2 ig with © 
This ill ig. li D | firmary of Glasgow with the most perfect success. cane a9 up, in u saucer, mi nage = 
Open MARE, PER TERRAM tumbler and keep water in the saucer, in five or 
? í six weeks he have young ferns.—NIOBE. 


for the pipe to th Is. When tied, . k a ; 

if it is f y Red as shown, by placin the han ae Soe pec tor the ice pea yon mu [49942.]—Fern-Seeds.— Ferna may be propa- 

and trying to shake it, as shown., Fix the lead Horizontal beams, one at the to and the other at ted from seed by filling © broad shallow pan 

collar, as shown in m ird article, Practical | the bottom each to be strengthened by a diagonal with a mixture of leaf - mould and sand, or peat 

Notes on Plumbing.” ing underhand boss joints | strut as ahown in sketch; you must then obtain a and sand, making the surface smooth. Sow the 

on bricks, see Fig. 143. G is the boss held in its Ri seed, and cover with a thin layer of silver-sand ; 

lace by the boss-stick D; also explains 1 shade from direct rays of sun. Never let the san 

the boss-stick-brick on the tilt, as shown at get dry, and keep in a warm, close place: or the 


° 


Band *, which continually tends to N 
i the cloth: 


practi y 

oval joints; but, for m 1 aia that shown 
at Chap. IV.,“ Practical otes on lumbing,’’ as with 
this, you wipe with the bed of the cloth. P. J. 


Davies, Plumber. bebte J. Tegen ot na. Geo. H. Lancaster 


can raise fern spores easily of hardy and cool green- 
house varieties, if he can maintain a minimum of 
45° Fahr. Stove and warm greenhouse ferns need 
from 30° to 60° to do them at all successfully, an 
of course, for such, a certain amount of artificia 
heat is needed. A frame, cold greenhouse, or even 
a sitting-room, is enough for the hardier kinds; 
and the mode of proce ure is as follows. Rather 
more than half fill a Ain. or Gin. pot with finely- 
broken potsherds or sandstone, free from dust, and 
on this place a layer of about an inch of peat, or if 
such is not available, ordinar loam and broken 


» pao 
to reply to the query of Boswell ” under the 
above heading in your last issue. After consulta- 
tion with medical men. of the highest repute as der- 
matologists, and undergoing many pai years 
of applications of disagreeable oi ; 


phanic acid, introduced by Dr. Balmanno Squire, 
of London, and adopted and given publicity 
Dr. James Adams, of Glasgow, five years ago. 
Eagerly hopeful to seize upon any avenue of relief, 
I took the earliest opportunity of aera to 
Glasgow, and placing myself in Dr. Adame’s hands. | piece of 21 or din. piping - lead being rather dear, I 
After ten days of energetic and persistent, though | would suggest a piece of rain-water pipe, screw 


withal painful. e of the new remed this on toan ro ae piece, and arrange the delivery 
ith an open top; the buckets are merel 


and if more all the better. Stand in a tub of water 

to just above the level of the soil, but don't put 

any water on the soil; and when the whole is 

thoroughly soaked, place the spores (rubbed off the 

fronds) on the surface. The best 1115 to do this is 

to rub th glass, and, with 
a 


m ’ 
weeks, when the stains of the acid had disap d. | corresponding with the diametérof the wheels, which 


and the irritation caused by its use had su in this case will do if they are 12in., they should be material, in which insert the pot which has been 

to display a surface of akin as soft, white, and pure | grooved wheels with three spaces left around their | 0 f. and fill the outer pot nearly to the rim with 

as that ofachild. Since then several relapses circumference, to allow the discs or chain to drop in the fibrous material, and stand in an ordinary 

occurred, but on each return the disease manife whilst passing over. This pump can fixed to the glazed flat saucer. Cover the top of the upper pot 
i t 


lessened vitality and power, while it uniformly suc- tub or at the top according to convenience, and can 

bed to a fresh a lication of the chrysophanic, be driven by placing a handle at the top wheel, or 

until I am now, to 4 appearances, cured. At all by a second motion which would require another 

events, I now nave the aid of a remed which I| pulley and an extra chain fixed at the height you 
know will not fail me, and the disco ort in the | require to turn the handle. I hope the sketch will 
use of which is as nothing, for the short time it | explain itself: if not, I shall be happy to render any 
lasts, when set against the intolerable perpetual further agsistance.— PATTERNMAKER. 


with a sheet of giani and to insure a g00 
edge of the pot 5 ould have been rubbet level on & 
flat stone, with the aid of a little water, prior to 


the saucer partly filled with water, maintain & 


regular moisture 10 the soil. In from s weeks to 


— — 1 
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three months the soil will become covered with a 
mossy growth, from which the young fronds will 
spring. When an inch high the plants can be care- 
fully potted, and kept close for a fortnight, after 
which air can be gradually admitted. In the rough 
sketch given, A is the soil on which the spores are 


sown ; B, crock or broken sandstone; C, cocoa- 
fibre ; and D, sheet of glass. The arrangement of 
the pots needs no comment, but the upper pot 
should be rather lower in the outer one than is 
shown in the cut. With plenty of patience and 
oare, and selection of the right sorts, Geo. H. Lan- 
caster will be able to score a decided success; but 
the process is one which takes a long time. I may 
add that I shall always be happy to answer queries 
on gardening matters of a practical nature, but I 
shall decline to discuss anything which is of a scien- 
tific character: thus, I will tell anyone how to 
grow a plant; but if the reason of its growth is 
asked, I will not involve myself in an almost end- 
less discussion, which would almost certainly ensue. 


—W. J. May. 


49950. —Weak-Toned Piano.—To Mr. W. H. 
Davrzs.— The action of a piano is the only part 
that deteriorates with use. e tone itself should 
always improve; so that to make it as good as 
new again would, in that respect, be only takin 
a step backwards. Heavier hammers, or, whi 
comes to the same thing, covering the same ham- 
mers with a thicker felt, would only muffle the 
tone still more, unless the thickness of the wires 
were also increased ; but as this would require a 
‘host of other alterations, not tho least being a 
stronger framework, I am afraid An Amateur 
Pianist must reconcile himself to the inevitable, 
unless he takes the risk of discovering, too late, 
that there are many worse evils than weakness in 
the tone of a piano.—W. H. DAVIES. 


[49954.]— Galvanometer. An astatic galvano- 
meter for use with W. bridge, should have a re- 
sistance of at least 1,000 ohms; hence Electrio”’ 
should use for either Post Office pattern or sus- 
pended needle galvanometer, nearly half-pound 40 
silk-covered wire (a pound averages 2300°0 ohms) ; 
the coil should be immersed in melted , and 
the needles balanced in or a power as nearly 
as ible. A differential galvanometer is very 

ood for testing, but more difficult to make.— 
Srory, Chemist, Canterbury. 


ma 
pulled toa Jont ith a few jin. screws put in from 
the front.— W. H. DAvrxs. 

[49967.] — Watertight Packing for Small 
Syringes.—If R. Ellis will get cup-leathers made 
sonar! the same form as the leathers of a hydraulic 
ram, t sf Bele stand any pressure and be absolutely 
tight. ossibly Tangye Bros., of Birmingham, 
would either make the leathers, or would give the 
necessary information as to where they could be 
obtained.— THos. FLETCHER. _ 


[49967.]— Watertight Packing for Small 
Surgical Syringes.—The answer to this query is 
surgical rather than mechanical. One might almost 
suppose the querist is not a medical man. Surely 
he does not repeat the injections always in the same 
spot, so as to find difficulty from hardened tissues. 
I find the best syringe is that with a cylinder of 
metal in which the piston works, and a graduated 
glass tube below it, so that air is left between the 
piston and fluid. If the piston is well made of 
solid leather, and kept clean and slightly oiled, it 
should never give trouble, and inflammation of the 
tissue in my experience (several years in a hot 
climate) never takes place, if the abominable and 
complicated mixture of acetate of morphia of the 
Pharmacopoeia is avoided, and a plain solution of 
hydrochlorate of morphia, 1 grain to 20 minims of 
water, always used. This solution I always made 
fresh when I wanted it, by putting 3 grains of the 
morphia into a glass tube, and then measuring one 
fluid drachm of pure water—by means of the 
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graduated syringe itself—on to it and applying a 
little heat by a spirit-lamp.—F.R.C.S. 


49971.]—Rubbings of Brasses.—Use toler- 
ably thick lining-paper, and melt the ordinary 
small cakes of heelball in a common iron ladle, care 
being taken to prevent its 5 pour into a 
mould when melted thoroughly ; one of the old- 
fashioned pomade-pots, 21in. or Jin. diam., answers 
admirably. Make several and use them alternately ; 
by this means brasses can be rubbed as black as the 
heelball itself. I have rubbed many hundreds. — 
Heney W. Fero. 


49971.|—Bubbings of Brasses.— Sir Roger 
de Trumpington is perhaps not aware that heel - 
balls are made of several degrees of hardness, 
and that the kind generally used by the shoemaker 
are far too hard for his purpose. He might, pro- 
bably, find some difficulty in obtaining the soft ” 
quahty at the ordinary shops, as they are but 
little used, but he could get them at Ullathorne’s, 
9, Gate-street, Lincoln’s Inn-fields, in quantities 
pot ae than halfa gross, at 3s. 6d. per gross.— 


{49972.|—Bronzing Cast Iron.— Tou must 
have bronze powder, and that must be mixed in a 
certain way, then your castings will look beautiful. 
Advertise your address for particulars.— J. POULSON. 


(49973.])—Reverse Current.—Of course, under 
no circumstances cau a current flow from a battery 


you, but the painted or stained-glass he refers to 
is quite different to that you require.—J. PoULsoN. 


(49979.J—Grist Mill.—Take my advice—do not 
have anything to do with the millstones that have 
been laying out of doors for some time. Should 
you purchase them and erect them in your A 
the expense will be greater than you may calculate. 
If you will advertise your address I will send you 
a drawing of a pair of stones, fitted complete, that 
will answer your every purpose and desire at a very 
small outlay.—J. Povison. 


[49980.]—Defective Diagrams.— Lou do not 
ive enough data, or the class of valves; but the 
op is late, and the bottom early. Divide the 

difference, and you will find a difference in the 
running. If you don’t understand, another query 
with more particulars ; or address privately, and 
will help you.—R. A. Goopman,, Evgineman, 
Stanley Mille, Huddersfield. 


49980. —Defective Diagrams.— You must, 
first of all, before I can give you any advice, state 
the full particulars of your case—diameter of 
cylinder, stroke, revolutions per minute, steam 

ressure, scale of di s, whether engine is 
single, condensing, or compound, what sort of valves 
et class of work engine is doing. At present I 
can only say, from your diagrams, that the valves 
are badly set, the sel a being late in steaming 
and in closing the exhaust. It would save a lot of 
delay if querists would give full particulars when 
sending indicator diagrams.—LaBok OMNIA VINCIT. 


[49981.]—Keevill’s Prismatic Lantern.—An 
illustrated description of this lantern will be found 
in No. 659, p. 206, Vol. XXVI.—E. C. 


49982.]—Ebonising.—Get some nigrosin or 
induline and dissolve in turpentine, and stain your 
wood; that will do what you require.—J. 
PoULSON. 

(49982.]—Ebonising.—‘‘ Senex” should apply a 
strong hot decoction of logwood alone, without any 
cop dissolved in it, two or three times, allow- 
ing the liquor to soak into the wood between the 
applications; when nearly dry, brush over with 
1988 iron liquor (impure acetate of iron), which 
he can obtain at any currier’s who uses it for dyeing 
leather black.—_W. W. 


[49982.] —Ebonising. — The recipe is right 
enough. It is not intended to apply glass-paper. 
If you want a black to sink into the wood, apply 
the decoction of logwood separately and hot. Boil 
the articles if possible. Apply two, and, if neces- 
sary, three coats or soakings, and do what glass- 

pering is necessary when they are dry, then apply 
the solution of green vitriol. Dissolve your tron 
filings in acetic acid, which is really very strong 
vinegar, and dilute.—S. M. 

49988.] — Lawn Sand.—Take flowers of 
hur, one pound; lime, one pound: water, two 
gallons ; mix; pour the solution on the weeds, and 
it will effectually destroy them. This preparation 
is not lawn sand, and I cannot say whether it would 
injure grass.—F. E. G 

[49990.] — Spectrum. — There is no plan by 

which the ultra-red and violet raya of the spectrum 
can be made visible in the sense of being seen. 
but their presence can be demonstrated in a variety 
of my The ue red rays 5 be 5 te x 
to scorch a piece of paper, ignite gunpowder, 
a cigar, ies, for ther contain e of the 
whole heat of the source of light. The ultra - violet 
rays, on the other hand, contain little heat, but 
have the greatest chemical action. Thus they are 
able (when focussed) to explode a glass bulb con- 
taining a mixture of equal volumes of chlorine and 
hydrogen. A photograph can be rinted by their 
aid, and their chemical action made marifest in a 
variety of ways. For full details and description 
of the above experiments, I would refer C. H.“ 
to Roscoe’s lectures ou Spectrum Analysis.“ — 
A YOUNG ASTRONOMEE. 


[49990.]—Spectrum. — The existence of the 
ultra-violet rays may be shown and made visible by 
the earth, therefore, it can seek it at no other point, carefully keeping out all the reat of the spectrum, 


and returns it by the wire to A. Your difficulty fl also avoiding all extraneous light, and they 
arises from the erroneous supposition, that the} lavender y; also by placing a solution of 


current through the earth. This is not so, | « we a s „ . 
„sulphate of quinine in the rays, it will become 
the earth merely acts as a banker (so to speak), 3 ThA latter is oye ae. d. fluorescence. 


and repays what it receives. The current no more The ultra -red rays cannot be made visible, but 
travels through the earth, than does the actual coin | their presence aay be shown by shutting out, as 
you pay for a post-office order; still your corre- before, the rest of the spectrum, and dark foci may 


spondent draws on demand the amount you paid : : 
for his order, and the B end of your wire draws the 3 . ay ree, paraa m = 
7 nese. 


same amount of electricity as was paid in at A in | In the caso of the electric arc, the ultra- red or 


exactly the same manner.—ALBAN calorific rays give out about eight times as much 

lad hbase Rider shiny Tae answer to H. heat as all the rest put together. For the above 
Balfour, if the painted glass is hung in a window | experiments, it is advisable to uso a quartz prism, 
where the rays of the sun shine upon the glace, the | as those made of glass absorb some of the invisible 
painting will not be injured ; but if placed in front | rays.—A. R. Cowan. 
of fire to dry, the aniline colours will turn brown. [50004.}—To Olean Platinum Wire.—lIf 
If you will advertise your address, I will com- | V. V.” moistens his platinum wire with HC], and 
municate with you, and give you a large amount | heats it to incandescence in a blowpipe or a Bunsen 
of information, as I understand exactly what you | flame, he will volatilise both copper and sodium. I 
qan You ought to feel very thankful to never found the least difficulty in cleaning my 
„A. N. H.“ for the information he has afforded | platinum wires.—IOLANTHE. 


E 


except from C to Z. In above sketch G is the 
galvanometer, and by inserting a key K, you can 
change the direction of the ourrent through the 
wire. Let 1, 2, be two keys normally in contact 
with Z, but not with C; now pressure on l will 
connect it with C, and disconnect it with Z. Z is 
connected to earth through E, and C to line through 
D; a current will flow in direction C, D, G, E, E. 
F, Z. Release 1, and press 2. Z is now connected 
to line through D, and C to earth through F, the 
current flowing C, F, E', E, G, D, Z, which currents 
are reversed through the wire, but still in the sam e 
direction as far as the battery is concerned.— 

AN. 


[49974.]—Single Line Wire.—When the posi- 
tive pole of the battery at A was connected to line, 
the current passed from A to B through line, and 
from B to A through earth, and when the negative- 
poe at A was connected to line, the current passed 

rom A to B through earth, and from B to A 
through line. Now the electric current does not 
pass through the earth in a direct path, as it does 
through line, as the earth receives electricity, also 
readily generates it, when the vacuum, if you 
may so call it, of the negative pole is connected 
to it, as the negative pole claims an amount of 
electricity equal to that sent off by the positive- 
pole.—G. W. 

[49974.]—Single Line Wire.— There is no 
doubt the needle receives the current from the earth 
when deflected to the right. But no current 

s from A to B through the earth. The fact 
is, the + electricity (as when 2 is pressed in my 
reply to 43973) goes to earth at A, and this battery 
must receive — electricity from somewhere. The 
other end of your line isat B, and it takes — elec- 
tricity out of the earth there, as it is the onl 
point the Z pole of the battery is connected wi 
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50004.] — To Clean Platinum Wire. — 
„V. V.“ will find that the best way to clean 
platinum wire is to heat it in blowpipe flame and 
plunge it into dilute HCI several times; he will 
tind it a good plan to keep his wire in a small phial 
of HCI. JUMBO JUNIOR. 

[19096.]—Walking Tour—Huddersfield to 
London.— 


Distance 
Name of Town. irom Inn. 
London, 
x. P. 
Huddersfield ...... 188 7 — 
Mold Grcen 187 7 — 
Highgate Lane .... 154 7 — 
Darftena¶nn 175 3 — 
Barnsle yd 172 4 — 
Mount Vernon .... 171 2 — 
Rotherham m 159 7 — 
Pebley Lane 150 3 — 
Clown sesesneessse 148 1 — 
Pleasley .......... 141 1 Nag’s Head. 


[Another route after leaving Barnsley, which is 
longer, though more interesting. Barnsley, 17 
miles from Huddersfield; inn at Barnsley, the 
White Bear. ] 


Other route after leaving Barnsley. 


( Sheffield ........ 163 2 King's Head. 
Chesterfield...... 150 5 Angel 

Temple Normanton 147 2 — 
Mansfield .......... 138 1 Swan. : 
Nottiungham........ 124 1 White Lion. 
Trent Bridge ..... 122 6 — 
Melton Mowbray .. 105 2 — 
Oakham .......... 95 4 — 
Preston 90 5 — 
Uppingham ........ $9 0 — 
Caldecoo t 84 6 Plough. 
Rockingham ...... 83 5 Lord Sondes' Arms. 
Oakley 79 3 — 
Ketter ing 74 4 — 
Irthlingboro’ ...... 66 7 = 
Higham Ferrers.... 04 6 — 
Rushdeen 52 2 Coach and Horses. 
Bedford .......... 49 7 — 
Shefford ....ssss.o 4) 0 — 
Hiteh ian 24 0 — 
Codicote .......... 26 4 — 
Welwyn .......... 25 0 — 
Hatfield .......... 19 4 — 
Potter’s Bar 14 0 White Horse. 
Barnet aie 10 7 — 
Whetstone 9 0 Green Man 
Highgate re 4 4 — 
Holloway ......... > 2 3 — 
Islington Church .. 1 3 — 


W. SCOTLAND. 


[50009.]—Short-Sight.— This querist should sub- 
mit himself to an optician who really understands 
his business. As his query stands, no one can 
answer it to any benefit, for except that there ig the 
usual slight difference in the foci of the two eyes, 
the querist gives no information whatever. It is 
necessary to know what his vision is like for distant 
objects, and it is also advisable (for him) to know 
what is the cause of the myopia. On the results of 
the personal examination depends the answer as to 
wearing the glasses always. As a rule, myopes 
should wear their glasses whenever they use their 
eyes.—J. K. L. l 


[50012. —Mechanical.—If the end of a round 
bar projecting horizontally 1rom a wall is defected 
lin. by a given weight, in order that the deflection, 
by the same weight, of a bar of the same material 
and length should be in., its diameter should be 
double that of the former bar, because, other things 
being equal, the deflection is inversely proportional 
to the fourth power of the diameter.—Dun- 
LINIENSIS. 


{50013.]—Wood Palisades.— Having had some 
experience in these country jobs, I willingly give 
‘« Anxious” the result of my practice. i need 
hardly say that oak staves are the best for the pur- 
pose: but, if any softer wood is used, the followin 
very cheap and easily-made mixture will be foun 
infinitely superior to tar or even paint (tar has the 
effect of drawing the sun, and almost baking the 
wood in a very hot summer) :—Let your corre- 
spondent get a large bucket or earthenware tub, 
fill it half-full with scot, three or four shovelfuls 
of fresh cowdung, and about Is.-worth of common 
size. Melt this and pou it into the soot and other 
stuff; mix well, and lay it on the palings warm 
with any old whitewash brush. If the wood is very 
absorbent, give it two coats. It will keep its colour 
for two or three years, aud can always be renewed 
for the mere cost of the size. If any display of 
colour is needed, a little red ochre will give it a 
mahogany tint: but this willadd to the expense.— 
Joun HRM DEN. 


50014.]J— Zinc Cistern.—‘‘ Libertus” will find 
the most satisfactory reinedy and the cheapest in 
the long run, will be to reline the cistern. If a 
solution or cement must be used, I should try pitch. 
Nux. Dor. 


50015. Water Supply.—The best form of 
pipe is a small one of cast iron, made in Gft. 
engths, with sockets, the joints being made water- 
tight by being caulked with spun yam, and run 
with lead. They should be laid 2ft. deep in the 
ground, to be beyond the reach of frost. They 
should be dipped while hot in a composition of oil 
and pitch of coal-tar, to prevent rust. As many 
lend service pipes as may be desired may be con- 
nected with this pipe by means of ferrules tapped 
into the metal of the pipe; 2in. diameter is as 
small a pipe as it is advisable to lay. This is as 
much information as can be given in reply to the 
query, in the absence of such data as the height of 
the source above the cottages, the quantity of 
water yielded by the spring, &c.—C. S. 


[50016.]—Varnishing Oil-Paintings.—You 
have let your breath, smoke, or damp catch your 
picture. You should have sized it over with thin 
transparent size, and then have varnished it with 
mastic varnish. Now you had better get some 
Tapan gold size, and go over the picture very 
lightly ; that may be the means of making it dry.— 
J. Pourson. 


[50016.—Varnishing Pictures.—The reason 
the varnish on the painting does not dry is that 
you have laid it on either too thickly or before the 
oil colours were dry. A painting should remain 
unvarnished for a good length of time; some 
artists say two years. If the varnish has been put 
on so soon after painting as your query seems to 
imply, and if the painting is done in a thick, heavy 
style, there is little wonder the varnish won’t dry. 
Such varnishing, aided by a slight draught when 
drying, is often the cause of bloom.“ — ELEPH. 


E — Varnishing Oil Paintings. — 
„Michael Angelo has spoilt his picture and 
wasted his varnish. No artist ever dreams of 
putting on the varnish till the painting is, at least, 
six or twelve months old. If it is only his first 
painting, it could be hardly worth the varnish at 
all. When he has finished some scores, M. A.“ 
will know more about his art than he seems to at 
present.— JohN HAMPDEN. 


N for Steam Boilers.—I 
o 5 one formula for chimneys, which is given 
in Molesworth, but do not know of one chimney 
built from it, as there is great irregularity in the 
heights of chimneys and their areas. I know lots of 
instances in which a chimney 60ft. high has been 
built for one boiler, and now works satisfactorily for 
four. Most of our large chimneys have been taken 
to a great height simply because the local authorities 
or surrounding neighbours said they must be, and 
not because they were necessarily wanted so high. 
There is no reason why chimneys 60ft. high should 
not work with the same satisfaction as a taller one of 
same area. The draught is not the only thin 
considered in building a mill chimney; but it must 
be high enough to carry the smoke above the sur- 
rounding property ; sometimes they are expected to 
be an ornament, and sometimes they are very low so 
as not to disfigure the surrounding scenery. I know 
of one mill with about eight boilers, and the 
chimneys are level with roof. But to conclude, I 
may say any one going about among boilers ean 
soon learn that high chimneys are not necessary ; 
but build them low, and give them sufficient area— 
roughly speaking, area equal to area of boiler flues 
at dampers.—BoswELu. 


(50019.]--Piano.—Generally speaking, the tone 
produced by a piano with an iron frame is of a 
ringing quality, and more powerful than from one 
with a wooden frame. The tension of the strings 
is greater in the former case, which is one reason 
why the tone is richer and more powerful. There 
are iron-back frames and front iron frames. The 
system of overstringing certainly does, or should, 
increase the power and richness of the tenor and 
bass strings. The cause of the deficiency of power 
in the treble notes of some pianos is that the 
hammers are too wide and are too thickly covered 
with felt, which is often the case with instruments 
of German manufacture. A hot iron applied to 
the felt on the hammers of the treble portion will 
render the felt harder, and thereby cause the treble 
notes to sound more brilliant, but such a proceeding 
as this should never be taken, except to gratify the 
taste of the person to whom the instrument belongs. 
G. FRYER. 


[50020.]—Fishing.— Your correspondent would 
surely do best by getting a book on the subject— 
say either one by Cholmondely Pennell on Fly and 
Worm Fishing for Trout,“ or Trout Fishing,“ by 
Thomas Ford either of which will cost him only a 
few pence more than writing to the E. M.“ once 
us ee about it, both being published at 1ls.— 


(50021.]—Slide- Rule.—Practically, a little care 
in setting and reading will soon enable the querist 
to work feet and inches on the ordinary decimal 
slide-rule. His eye will.soon register the places 
for the inches amongst the decimal divisions, and 
the answer will 
square fect and 


robably be quite as intelligible in 
ecimals of a foot as in square feet | comen, 1484 Telford, 1683 Sisyphus, 1745 Bevere, 


dimensions, as ordinarily stated, there are two scales 

of notation, and if he could bring himself to write 

(say) 99ft. (that is, nine tens and nine) as 83 (that. 
is, eight twelves and three), he could then read 
99ft. Jin. as 83·9ft., and find it on a duodecimally 
divided scale, but not while the preseut * pot- 

pourri’? style predominates in all our modes of 
reckoning money and measures.—PLoNI ALMONT. 


[50021.]—Slide-Rule.—‘“ No Sig.“ has ap- 
parently met with the same difficulties in slide - rule 
practice that induced me to patent a form of rule 
for performing the work he wishes to calculate. 
The rule is divided duodecimally, and reads to 
quarter inches very readily in the smaller limen- 
sions, and inches in the larger, up to 100 cubic feet. 
For the rule is so arranged that it cubes as well as 
squares, which no other rule does, unless it be 
manipulated a second time. By the use of this 
form of rule, all previous calculations are done 
away with, to fit the question to slide-rule work. 
So no slide-rule arithmetic need be studied for tho 


slide’s work. 
Len 
oath 
Thickness 


Cubic content. 

Just as you would calculate on i r. If No 
Sig.” will apply to the maker, W. F. Stauley, 3 
and 4, Great Turnstile, Holborn, he will get what 
he requires. The ‘‘rule’’ is made in two sizes: 
12in. and 24in., and two kinds, decimal and duo~ 
decimal.—FREDEK. A. SHEPPARD, 40, Angell- road, 
Brixton. 


[50022.]J—Steam.— Perfectly practical, if you 
place a reducing valve between them. I think 
Auld's, Glasgow, is the best.—ALPHA. 


[50022.]—Steam.—Your only plan is to reduce 
the pressure of the 60lb. boiler to 40lb., and then 
work all three together at 401b., as connecting tilb. 
boilers to a 401b. would be raising pressure of 401b. 
to 60lb., unless you were to pass it through a 
reducing valve in ing from high to low pressure 
boilers. Try one boiler at 60lb. and two at 40lb.—. 
BoswELL. 


[500 22.]—Steam.—It is practicable to connect 
the three boilers together, but if the two boilers 
working at 60lb. are large enough to supply steam 
for the compound engine, I think it would be 
much better to stop the boiler now working at 
40lb. But you give no dimensions of boilers or 
engines. Again, could not the boiler be strengthened 
so as to work at 601b. P—Lanor OMNIA VINCIT. 


[50023.]—-Doomaday Book.—I have pleasure 
in copying the following from Rev. Wm. 
Bawdwen’s Translation of the Record called 
Domesday, 80 far as relates to Yorks, Lincolnshire, 


& | &c., 1809.“ The lands which were distributed by 


lot to the first settlers’’ amongst burbarous nations. 
who depopulated Southern Europe, were de- 
nominated allodial, for this is the original significa~ 
tion of the term, as explained by Du Cange, and 
other glossarists. These they possessed in full 
propriety, not only for life, but in perpetuity. 

hey could alienate or dispose of them in any 
manner they might think proper, and they could 
bequeath them to their relatives and friends, as 
their affections or regards might happen to direct 
them. For these they owed no feudata service, 
but bound themselves by fines, imposed with their 
own concurrence, to obey the summons of their 
chiefs. The transition from 9% to 
Jeudal pro rty took place by slow degrees.“ 
ine ’ p. 18. „ Geldum. In Domesday, 
plerumque occurrit pro Danegelds, id est, tributo 
quod certa lege singulis Villis, imponebatur, Exo 
Saxonium. Spelm. The Saxon word geid or gild 
signifies tribute or tax, an amerciament, a payment 
of money, and money itself; from whence the best 
sort of money was called gold. In Latin itis ce, 
not gilda, as Cowell writes it. It is from the 
verb geldan, or gyldan (Saxon) to pay.—Selden's 
Janus Anglor, p. 119, Notes. The following is 
extracted from P. C. Webb's account of Geldum. 
It was first imposed in the reign of Etheldred, 
about 991, and was an annual tax of 2s. on every 
hide of arable land in the kingdom. — Wetb, 

. 2. But the produce of this tax was greatly 
diminished by many claims of ee from 
payment of it. How often Danegeld has been 
collected, and the seycral sums it raised, see 
Morant’s Essex, Vol J., p. 229, Glossary, p. 4.“— 
Cnnoulo. ; 

[50024.]—L. and N. W. Engines.—1155 Vul- 
ture, 1168 Cuckoo, and 1169 Albatross, are Webb's 
5ft. 6in. coupled, cylinders 17 by 24in. 20% and 
1167 are Webb's 4ft. Gin. coupled passenger tuuks, 
with cylinders 17 by 20in. 394 Eamont, 305 Scotia, 
1482 Herschel, 1483 Newcomen, 1484 Telford, 
1683 Sisyphus, 1746 Bevere, 1747 Tennyson, and 
2001 Henry Crossfield, are Ramsbottom's oft. bin. 
coupled cylinders, 17 by 24in.— PIONEER. 

[50024.] — L. and N. W. Engines. — 94 
Eamont, 395 Scotia, 1482 Herschel, 1483 New- 


and inches. The querist will note that in linear 1747 Tennyson, and 2001 Henry Crossteld are 
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Ramsbottom’s 6ft. Cin. coupled. 1165 Vulture and 
1160 Albatross are Webb’s 5ft. 6in. coupled. 1168 
Cuckoo is Ramsbottom’s 6ft. coupled. 1167 and 
2000 are Webb's 4ft. 6in. coupled (tank) without 
names. The above are all 4-coupled passenger 
engines.— THUNDERBOLT. 


[500 24.]—L. and N. W. R. Engines.—In reply 
to W. B. P.,“ No. 394 Eamont, and 395 Scoti 
are Ramsbottom express 6ft. Gin. 4-coupled 
engines; 1165 Vulture, and 1169 Albatross, are 
Webb’s öft. 6in. 4-coupled passengers; 1168 
Cuckoo is an old 6ft. peas Page passenger. I be- 
lieve 1482 and 1484 are Novelty and Duke of Edin- 
burgh, 1483 is Newcomen, 1683 Sisyphus, 1746 


UNANSWERED QUERIES. 


— . — 


swered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list and send what information 
they can for the benefit of their rellow contributors, 


Since our last, W. B. P. has replied to 49598; 
„W. L.,“ 49645. 


Portable Boiler Tubes, p. 508. 
Bamboo, 509. 

Fireproofing, 509. 

Moulding Rings, 509. 


Bevere, 1747 Tennyson, and 2001 Henry Crossfield. | 429378. Boiler, 509. 
These last seven are the same as Scotia. 1167 and RESA Porin n Mr fine 5) 
2000 are Webb’s 4ft. 7}in. 4-coupled side-tank | 49339. Grinding Cutlery, 509. ` 
passenger engines. — W. THOMPSON, Brampton, | 49391. Alloy for Steam-cocks, 500. 
CUDD na, 49406. Velocicy of Wit 1d, 510 
525. J — . eiocity o ind, . 
[50025.]—Water Pressure. At the tap, 6ft. 49410. Eyepiece for Gregorian R 1 ector, 510. 


from water-level, the will be 


sq. in. 
2°60101b. ; at7ft., 3°034 


reassure per 
hib. ; and so on, adding 4335 Lump on Knee, 510. 


; 49413. Timber, 5.0. 
of a pound, every 12in. you descend.—ALPHA. 49415. New Ready Reckoner, 5 10. 
(50025.]—Water Pressure.—If you measure | 49422. Pleuro-Poeumonina. 510. 
the height in feet from the tap to the surface of the . Boning Coun ote: 
water in the cistern, and multiply that height by | 49656. Spirit of Turpentine, p. 601. 
°434, you will have the pressure per square inch at | 49663. Tasmania, 601. 
the tap, wherever it may be.—C. 8. 49670. Boat-Building, 601. 


Threshing-Machine becoming Clogged, 601. 

To Mr. Stearn, 601. 

Maxima and Minima, 601. 

House Modelling, 602. 

Safe Detector, 602. 

Commutator. To Mr. Tolman, 602. 

Shrinking Fit and Measuring Instruments, 602. 


(50026.]—Engine.—The alteration you suggest 
would result, if properly carried out, in a saving of 
25 per cent. of the amount of steam now used. But 
you are no doubt aware that reducing the diameter 
of cylinder would also involve reducing the diameter 
of air-pump, &c., so that the 25 per cent. would 


i Photography, 602. 
not represent the real gain. A good proportion i a a pid 
i . 5 for 30in. 
cylinder would be 6in.— LABOR OMNIA VINCIT. QUERIES 
50028.]— — i i ° 
[500 28.]— Engine Query.—The diagram given 


is a most peculiar one if taken from an engine with 
expansion valves. It looks as though the said 
valves were not of much use. You omitted the 
scale of the di „ and you don't give the 
initial pres. in cylinder, so I cannot tell what pres. 
you do get on piston. But, apparently, your ex- 
pansion valves are cutting off at some other portion 
of the stroke much later than 4, and you have, 
consequently, to work with the stop-valve or 
throttle-valve nearly closed. Or it may be that 
the engine was running light. The steam-pipes to 
engine are plenty large enough; 4in. dia. 1s the 
usual size for 20in.cyl. Give the scale of diagram, 
and say if full load was on the engine, also vacuum 
in condenser, and I will do my best to help you.— 
LABOR OMNIA VINCIT. 


[50030.]—Manganese Cells.—This question 
seems to want answering every month. I gave the 
formula of the reaction less time ago than that. 
The EMF is the result of the general action of 
zinc displacing ammonium from its chloride, while 
the oxygen from the manganese converts the am- 
monium NH, into ammonia, which goes off, and 
water. The object of the agglomerated blocks is 
to do Away with the porous cell; the liquid soaks 
into it and acts at all parts just as in the ordinary 
mixture. The porous cell can be dispensed with, 
either by laying the mixture at the bottom of the 
cell or by tying it up in a canvas bag: but this would 
not affect the EMF or the censtancy. Man- 
ganese alone would not act except at first; because 
it would become non-conducting, and the process 
would stop.—Si1ema. 


(50033.]—L.and N. W. Engines.—35 Preston, 
46 Salop, 60 Longs (Manchester), 104 Crewe, 


[50036.]—Medical.—I have what I have been told is 
an enlarged gland, about half the size of a walnut, in 
each groin. Is anything to be apprehended! They 
i For three months past I have been 
pain apparently down the spine, but 
which I do not feel when at rest. A quarter of an hour's 
walking brings it on. Does it indicate anything serious! 
I am 26 years of age, a clerk by occupation.—C. H 


(50037.J)—-L. & 8.W.By.-—Sketch wanted of the 
new tank-engines for the L. & 8.W.Ry., which are said 
to be among the largest in England. They are built, I 
believe, by Messrs. Neilson, and some are to be adapted 
with tenders for express traffic. Sketches of both 
arrangements, with any information, in as early an issue 
of the E. M.“ as possible, will greatly oblige. —Junior 
DRAUGHTSMAN. 


50038.] House Agents and Their Commis- 
sions.—Will Mr. Wetherfield kindly add to his reply 
No. 49777, whether the fact of agent having given one: 
to view No. 45 is sutticient to enable him to claim com- 
mission on No. 49 in same square? Also, if I can stop 
my commission against builder by giving notice to tenant 
to deduct the amount from the rent? This tenant will 
do if asked ; but builder has lately sold the house, but 
not to tenant. The agent has since offered me one-third 
of the commission ; but this would be my simple legal 
claim against any agent to whom I might introduce a 
tenant or purchaser. Would Mr. Wetherfield advice 
1 the agent’s offer, or take action against builder’ 
If the latter, will Mr. Wethertield undertake the 
recovery ? Agent has indemnitied builder against any 
claim made by me.—T. H. C. 


[50039.]— Green’s Economiser. — How can I 
loosen caps on top of upright pipes of a Green’s econo- 
miser? I have tried with nut off and tapping with a 
hammer, but did not suceed.—Simpiex. 


4500 40.]—Slide-Valves.— What amount of lead is 
best for the slide- valve of an engine with cyl. 22in. dia. 
4ft. stroke, 46 rev. per min., travel of valve Sin., boiler 
pressure 62lb. There are cut-off plates on back of valve- 
which are adjustable by a wheel outside of valve-box, 
and are worked by a separate eccentric. There is an 
ordi throttle-valve on engine. The edges of valve 
area V form outside to centre of valve, and the port is 
open jin. when crank is on dead centre. How can I find 
at what angle of advance the cut-off eccentric ought to 
be? I am told 60°. How shall I eet it! Perhaps our 
friend Labor Omnia Vincit,” or some other, will sce to 
this, and oblige.—Simp.ex. 


(at) ye Viva — Velocity — Gravity.— 
A body falls for two seconds. At the end of first second 
it has pee a certain velocity and a certain ene : 
at the end of second second it has acquired double the 
velocity, but four times the ene (vis-viva). Where 
does it get four times the ene vis-viva) f When the 
same force (gravity) has only been acting for twice the 
time? True it has fallen through four times the space, 
and to raise it again would require four timesthe energy ; 
but I can only see that in falling, there is the same force 
acting through twice the period of time.—Popoura. 


[50042.} — Custody of Lunatic. — To Mn. 
WetherrieLp.—Can you kindly advise in the follow- 


ight 
109 Chester, 147 Chester, 202 Birkenhead, 236 
Bolton, 334 Crewe, 351 Willesden, 406 Carlisle, 490 
Rugby, 551 Swansea, 596 Chester, 605 Working- 
ton, 636 Longsight, 662 Birmingham, 683 Edge 
Hill, 691 Bletchley, 878 Wigan, 902 Ordsal Lane, 
and 937 Abergavenny.— THUNDERBOLT. 


A Point about Bera a g the other day 
with one of the most prominent leather belt-makers 
in the country, he informed me that it is a great 
mistake to suppose that the best belts are those 
which have all the stretch ” taken out of them at 
the factory of the maker. In order to take all or 
nearly all the stretch out of his belts, the manufac- 
turer must subject the leather toa stretching pro- 
cess 60 violent and severe that all the life is taken 
out of it, and the belts are robbed of what ought to 
be a leading feature—durability. If people, he said 

would have more patience with their belts, and 
would buy fewer which have no stretch,“ or 


, 3 ing matter? — Thirteen months ago my wife 
practically none, they would discover an economy | entered asylum. She is better. I and her friends have 
that would surprise thought that if she could come out for a time it would do 


em. The belt when drivin 
machinery is stretched gradually, not suddenly and 
violently, and for this reason the stretching is less 
injurious to it than the belt-maker’s process. It 
would be a little more troublesome to do the 
stretching in this way, but the economy which 
would result from it would more than offset this 
objection. The mistake, however, is common— 
almost universal—and the best is supposed to be the 
one which has been ‘‘ stretched to death.“ — The 
Woodworker. 


her good. I, myself, made application to the committee, 
but they would not let her come out. Now the question 
I want to ask is this: She being my lawful wife, can I 
demand or insist on her coming out, say, for three weeks 
or month on trial ?— Poor Man. 


(50043.)—Preparing Hydrogen.—What is the 
smell due to which always accompanies the preparation 
of hydrogen by passing steam over heated iron 1—8. 

(50044.)-Disinfectants.—What is the best disin- 


fectant for ing wholesome ! Chloride of 
lime objectionable. What is Sanitas 1—8. 


The numbers and titles of queries which remain unan- 


5005.) Electrical Wind Indicator.—I um de- 
sirous of establishing electric communication witha small 
windmill in my garden, and a dial to be flxed inthe housein 
such a manner that the movements of the windmill to the 
different points of the compass shall be reproduced on the 
eaid dial. Will some correspondent say if this can be 
accomplished, and if so, supply working directions for 
connections on the mill and construction of dial ?—Easr 
WI nV. 


50046. ]J—-Dynamo.— Will any reader kindly help me 
in the following: I have a dynamo machine as follows: 
Armature Gin. by 1}in., cast iron softened in fire b 
leaving it in till quite cold; it weighs 14]b., wound wi 
nearly 11b. No. 18 cotton-covered copper wire, the arma- 
ture being of the H girder type; the commutator is 80 
arra that the brushes touch the divisions between 
half-circles, when the pole-pieces of armature are oppo- 
site “ditto” of field-magnet. Is that right! The 
fleld-magnet is also cast iron, weighing 18]b. ; it has not 
been softened, but wound with 71b. cotton-covered copper 
wire No. 16; the field- et coils are connected 
together in parallel circuit. en the field-magnet 13 
connected to a small battery and armature turned at 
nearly 2,000 revs., I get no current at all. Can anybody 
point ou? where Í am wrong !—A. A. Dox Arb. 


[s0047.]_ Ghemioal Calculation.—In Thorp's 
% Chemical Problems this question occurs: A vol. of 
hydrogen at 0° C measures 1,500cc. At what tempe! 
ture will it measure 1,000cc.? A solution avoiding 
agebraical terms will oblige.— Atomic. 

(50048.]—To Mr. A. H. Allen.—How can I detect 


nitrites and nitrates in presence of each other IA route. 


(60019.]—-Concrete Floor.—I want to get a gnod 
waterproof covering for part of the floor of a large 
laundry on an upper story. I am told concrete is the 
best thing, and I propose to lay a covering of this, about 
2in. thick, on the present board flooring, beginning with 
a first layer, on the surface of which a number of Inths, 
about Gin. apart, are to be fastened by nails driven 
through to the boards beneath. Then the whole is to be 
covered with a final layer of concrete. The idea is, that 
the laths will form an effective key to the concrete, and 
hold everything firm. I see several answers relative to 
concrete in the E. M.“; but none of them refer to 
laying concrete on a floor already covered with boards. I 
don't want to go to the extra cost and mess of pulling up 
the board flooring, and I don’t see why concrete sho 
not as well be laid on the present flooring boards, as on 
rough boards between the joists, as one of your corre- 
spondents directs ; but I shall be very much obliged for 
any hints on the subject. The plasterer who proposes to 
do the work, suggests mixing a little hair with the first 
coat of concrete. I intend to paint the boarda well over 
before beginning, with red-lead. Would there be any 
advantage, or otherwise, in laying matting on the boards, 
and then putting the concrete on that ?—T. B. Cl Ar K. 


(s0050.]—Mers Polarising Eyepiece.—I am 
making up one of these on the modified form given by J. 
Cook on p. 10, but meet with this difficulty: High powers 
go close kome to the telescope main tube, and this I do 
not wish to cut, at least not cut off more than lin.; but 
the Merz eyepiece requires 3 to 5in. more adjustment, on 
account of the reflected beams of light. If a concave lens 
within the focus will lengthen it, what will be the best 
form and curve? Also, is there any special advantage in 
the use of dark glass reflecting planes, beyond the absorp- 
tion of heat — J. C. L. 


(50051.]—Enamel.—How is the enamel of Bray's, 
and other patent gas-burners made, and what are the 
component parts ?—C. T. R. 


(50052. —Barometer.—I have an ordinary standard 
barometer, the surface of the mercury in the cistern of 
which is covered with dust, &c. The only means of access 
to this is by the hole through which the immersed 
thermometer bulb passes. I wish to get the dust off the 

uicksilver, if it can be managed, without otherwise 
disturbing the instrument. I know all about emptying 
the tube, cleaning the mercury, und refilling the baro- 
meter; therefore, no one need take the trouble to 
enlighten me on that point. What I rather require is a 
hint as to some solution, having a greater affinity for dust 
than mercury has, into which I could dip a camel-hair 
brush and draw it over the surface of the mercury in the 
eistern.— F. R. A. S. 


150058.]—Slide - Valve Engine. — Win “ Labor 
Omnia Vincit,” kindly help me! 1 am ma slide- 
valve engine, 12in. stroke, 6in. bore, to cut off steam 
about two-thirds of stroke,to make 140 revolutions per 
minute, under 60lb. of steam. Give me length of valve, in- 
side and outside, porte in. wide, bar jin., exhaust lin.. 
outside of ports altogether Sin., travel of valve 14in., and 
what power will these be! Also give me weight for 
safety-valve opening 14in. ; from centre of lever pin to 
centre of valve 2jin., from valve to weight 12in., to blow 
off at 70lb. C. L. T. 


50054.]— Binocular Glasges.— Can any of your 
correspondents say if it is possible to inerease the pore 
of the above, by adding extra lenses !—if so, what kind! 
They now contain about 14 glasses in the pair.--J. U, J. 


{50055.]—Iron Rust.—Being a public bath attendant, 
I should be obliged if any bruther reader would inform 
me what to do to prevent the wrought-iron plates of a 
hot-water cistern from rusting? e cistern is only 
used to store the hot-water previous to its use in the 
baths. Is there any kind of paint I could apply that 
would keep the water clean and free from rust !—R. T. 


(50056.]-Income-tax.—I am a working man, and 
bu ving saved a small sum of money. I have invested the 
same in cottage property. And the question I want to 
put is this, am I liuble to pay inhabited house-duty, or 
any kind of Income-tax, so long as my total income is 
under £150 per annum! And if the same has been 
demanded wrongfully, and I have puid, is there any 
means of getting the same refunded !—Workiya Tos. 


[60057.]—Burial.—The City of London and Tower 
Hamlets Cemetery Authoritie’s have taken on themselves 
to level und destroy all truce of common graves, on which 
the amount claimed for keeping them in order has not 
been puid year by year. Can Mr. Wetherfleld tell me 
how long, after burial, it is before the law alluws them to 
do this !—A Surrsaxs. 
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poor Te Mr. Wetherfleld.— 1 hired a house 
at a yearly rent, on November Ist. Must a notice to quit 
expire on that date, or ut Xmas? I have taken legal 
advice on the subject, but one tells me one thing and one 
another. I should be glad of your advice. There were 
no special conditions attending the hiring, being a simple 
and onlinury agreement (verbal) between myself and the 
landlord.— Sun Jupice. 


50059.] —Boat.— What sized engine would drive a 
small Pont, of 12ft. keel by 4ft. Ein. beam, un a small 
lake? Also size and description of boiler, and diam. of 
screw T—Jack Tak. 


[5°069.J—Ohm's Law.--Will any of ours kindly 
explain to me how it is that C = 1 ! Bearing in mind 


that I am not calling the law in question, but only wish 
to understand it; it is the division of E by R (instead of 
merely subtmeting it) that bothers me. Suppose I have 
u Wagyon and 500 horses drawingit. Eliminating friction 
altogether from this question, it advances with the force 
of 500 horses; Now I take off 100 of these horses, they 
are all of equal strength). harness them behind the 
wagon and make them pull the reverse way to the other. 
Taking the power of 100 off the front ones, to counteract 
the rear pull of the 100 there, iny waggon will advance at 
the rate power of 300 horses I- i. e., its forward foree is 
equal to its whole power of advance at first (500 horses), 
lesa twice its resistance (100 horses) while, according to 
5 
Ohm's law, its present power of advance should be 100 
or 5 horses only. Again, if I strike with a force of 801b., 
and am resisted by a force of 40lb., does 401b., or 21b., of 
force reach its object? I know I must be wrung some 
how, but cannot see it.— B. Harcouarr. 


(5°061.]—Bell Indicator. — Will Mr. Lancaster 
oblige me with assistance in the construction of a simple 
and effective indicator for electric bells. for about 8 or 10 
connections to work with an ordinary Leclanché cell, and 
if possible, supply sketch for same !—C. F. A. 


50062.]—Lubricating Oils. — Having recently 
adopted the electric light in our business premises 
(drapery establishments), and being comparatively 
straugers to the use of steam-engines, &c., would be 
lad if any readers of " E. M.” would say the best oils— 

ving regard to the cost—for lubricating steam-engine, 
a double cylinder vertical fast speed! And also for use 
for the dynamos ?— ELECTRIC. 


[50063.]—"Wood Seasooing.—I should feel obliged 
to any correspondent who can instruct me how, most 
effectively, to season wood, and free it from resin, so 
inimical to success in brewing ? The wood, of which I 
complain, is redwood, and is used in the construction of 
most of the vessels employed in a brewery. The ale from 
these vessels remains persistently turbid ; and the resin 
still issues from the many knots of the wood, which has 
been in use & vcral rnvoths.—BreweEr. 


{50061.]—Bain’s Electric Clock.—To “Broma ” 
ok Ornens.— Will you kindly give particulars as to size 
of magnets, size of wire and weight used by Bain in his 
electric clock? What weight and size would you recommend 
for a bob, wade asin sketch, swinging over magnet! 


* 


What is the composition of the hard black put on wire of 
tie: d- magnet, & C.. of dynamos, or if composition is not 
public property, what is it called, so that it might be 
bought! Is malleable cast iron better for dynamos than 
onlinary cast iron? A reply will greatly oblige— 
Evecrron, 

50065. — TO Clockmaker, &c.—What wheels 
should I require for seconds pendulum of electric clock, 
and what would be best method of communicaging the 
motion of pendulum to them ? Of course, there would be 
no winding up arrangement, only the necessary wheels to 
move hour and minute hands; probably, I might show 
aconds.— ELECTRO. 


(50066.)-M.R. Engines.—Wanted particulars of 

No. 1563, and the number there are of this class! Are 

there any more of these bogies being built! I was under 

the impression thut the Midlaud were abandoning them 

15 bing in for the single leading-wheel pattern.— 
c. K. 


50067. — Photo. Pa inting.— Would some of the 
readers of the * E. M.“ be x enough to give instruc- 
tions for painting photographs on glass, stating how it is 
done as minutely as possible, what the process is called, 
and what colours ure used! Does it require great skill ? 
WELSHMAN, 


(50068. —Diatomaceæ.— Would some kind reader 
explain bow I may obtain the diatoms for mount- 
ing. I have several in a drop of pond-water, but a 
needle or fine tube drives them from under the object- 
glass, thus defying me to catch them.—W. L. BTUBBS. 


(500 69.]—Selenographical.— Should Hyginus N. be 
visible with a good 34 in. rel ructor !—AzroLa. 


e Stars.—- To F. R. A. S.“ axp Mx. 
WU. —I am anxious to know what is the limit of 
distance beyond which two stars near one another are not 
considered as double - Draco. 

5,07 1.]— Waterproof Gelatine Films. —Is it 
possible to make colbured gelatine films waterproof by 
adding bichromate of potash? How can I make the 
filing smooth and of an even thickness, and how much 
bichrumute to loz. of dry gelatiue I- W. B. Wick Rx. 


(50% 2.] — Comet 2. 1883. — Will F. R. A. S.,“ 
or other us ro. correspondent, kindly furnish a beginner 


with three or more good observations (uvcorrected for 
parallax and aberration) of the above comet, y. at 
about March 1-3. 14-16, April 1-3; so as to furnish suite 
able data for the practice of a complete investigation of 
its orbit — AN ENnGIngen’s Sox. 


(50073.1—The Bichromate M 1 
suggest that, when any correspondent tries M. Trouvé’s 
new solution, and reports result as invited to do so by the 
Editor of the E. M.,“ he will kindly tell us the English 
equivalents of the gramme and litre, and so enable those 
to make the solution who do not understand French 
weights and measures.— APPRENTICE, 


50074. —Enamel or PaitntP—A copying pensil, 
sold by Perry and Co., and retailed for 6d., has a beauti- 
ful smooth enamel-like surface on the handle. Can any 
of your readers say what it is, and how it is done! The 
pencil-case itself ix made of brass. If you scrape it with 
a knife it seeins like vuleanite. It does not chip off like 
enamel or japan would, und considering the price the 
pencils are sold at, it must be done in some easy and 
cheap way.—Sv 1. 


(00075.]J—Rendering Wool Flocks Fireproof. 
— Will any reader kindly give a good method for render- 
ing wool flocks fireproof, so as to make them dt for 
covering boilers, steam-pipes, &. 1—Z. 


(£0076.]—Boiler.—Will any of our kind readers give 
me a diugram, and instruct me how to make and material 
required for a boiler to work a small honzontal engine 
Izin. bore, and 3in. stroke { I propose it to turn a small 
coffeeemill.—T. Barker. 


[50077..—Cement for Glass Tubes.—Will some 
one kindly tell me how to securely and permanently fix 
glass barometer tubes into cast iron '—Mekcury. 


[50078.— Vessels for Mercury.—Can any other 
metal than iron be used to hold mercury, or is there any 
varnish or paint with which the inside of a brass vessel 
could be coated, and through which mercury would not 
penetrate !—Mekcury. 


50079.]— To Analytical Chemists. — I have 
been analysing some oilecake made from Calcutta 
linseed, and find moisture 12, oil 14, and nitrogen 2°78 
per cent. An experienced analyst certifies the same cake 
to contain moisture 10, oil 11, and nitroven 4°22 per cent. 
I have estimated the nitrogen a dozen times, and always 
find the result very near 2°78, and I would think Iam 
correct. But the manufacturer says that cake made from 
Calcutta seed ouzht to contain 25 per cent. albuminous 
compounds, which is equal to 4 per cent. nitrogen. Can 
any of our friends say how much nitrogen Calcutta seed 
ought to contain! I may add that I have tried the seeds 
themselves, and tind same result, after deducting excess 
of oil; also, that I have estimated nitrogen in wheat 
flour and other grains, and find the same proportions as 
in Allen’s ** Organie Analysis.“ Also, I should like to 
know the best process for estimating the * woody fibre ”’ 
in cake. At present, after extracting the vil, 1 exhaust 
with meth. spirit, and then with large quantities of water, 
but usually obtain twice tou much per cent. Another 
difticulty I can’t overcome is as follows: A sample of 
manure is analysed, one of the comp nents being, 
“ biphosphate of calcium 813 per cent (equal to ordinary 
bone phusphate rendered soluble 13°72 per cent.). “ How 
18 this latter figure obtained? I have worked out the 
molecular weights of phosphates, and can find no 
number to suit this proportion. I would like. also, if I 
could get a good process for estimating phosphates 
volumetrically. I have tried the uranium method, 4s 
advocated in Sutton’s ‘* Handbook,” third edition, but 
am not satisfied with it.—Dus. 


(50080.)—Brick Frontage.—The front of my brick 
house is covered with a white and green substance (the 
green, I think, is age fee from the rain), but the white I 
cannot understand. me say it is sult from the clay. It 
has been washed, but still comes out. I should be 
greatly obliged if some of our able readers would inform 
me how to stop the same.—VES?rER. 


50081. Green houses. Iam about to build a lot. say 
£1,000 worth, of greenhouses, and as the item of painting is 
very expensive, not only in its first cost, but afterwards, 
will some of ours give me their 1 as to the 
advisability of dipping or boiling all the woodwork of 
same in creosote or gas-tar (I do not mind the look of 
same). The point I want to find out is— Will it kill or in 
any way injure the plants! I need scarcely say the wood 
after being dipped, would stand, say, three months before 
any plants were put near it. As it isa very large item 
a me, I should be glad of some good advice.—A 

UILDER. 


[50082.}—-Trouve’s Solution for Bichromate 
Batteries.--This is given in a weekly paper as fol- 


lows :— 
Parts 
Pulverised bichromate of potass.................. 1 
Water JJ ̃ OM 8 
Sulphuric acid 6 cous raveiiarctebat seas. 3°6 
12˙6 


Are these all by weight! If so, this solution contains 
only 440z. of bichromate per litre of water ; whilst M. 
Trouvé mentions having dissolved Yoz. per litre, using 
over a fourth of sulphuric acid. Is the above the better 
uantity to use, and should I be right in charging with 
the following solution :—Tuke 1b. bichromate potass, 
dissolve in 1 gal. of water, then add 44lb. sulphuric acid. 
I um putting up six cells of bichrumate battery for 
running clectro-motor, and will, if of any interest, give 
my experience as tu ctiiciency when charged with Trouvé’s 
solution.— OWEEKAYNE. 


[50083.)—-A Danger of the Period.—Under the 
above heading, the Lancet, which I cannot help fancying, 
some three years ago, spoke favourably of bicycling as a 
healthy exercise, when pursued with ordinary caution, 
discourses as follows: — Every period has its special 
dangers, sources of peril which are created by the 
manners and customs of the time. Prominent amon 
those of the recent past and the present must be plac 
the popular exercise of bicyeling. Those who sit astride 
these monstrous vehicles are themselves in danger, not 
merely of injury to limb, but of maladies which have not 
yet had time to assert their presence in the midst of the 
population, but which muy be confidently anticipated 
within the next two ur three decades if the whims of the 


moment be much longer perpetuated.” I have ridden now 
for several years, and, barring bruises, have experienced 
no foreshadowings of the awful “ maladies ” hinted at. 
Will Dr. Edmunds or Dr. Allison kindly say if any real 
danger is to be anticipated I Ax OD B. 


50084.]— Celluloid Collars.— Some time ago, 
(about January I think) some correspondents, in answer 
to aquery, stated that celluloid collars became yellow by 
age. Can anyone tell me if there is any method of de- 
colourising them when they attain this stage? Would the 
application of camphor in uny form do 1 J UuBO JUNIOB. 


50085. TO“ F. R. A. S.“ or Others. I am about 
to mate an astro. telescope of 2} aperture; the o.g. has 
been sent to me in two parts. I also find that Dallmeyer, 
in his catalogue, incidentally mentions that terrestrial 
telescopes have the eyepiece lenses cemented. Will some 
astro, reader kindly say whether the flint and crown lenses 
115 usually cemented or not l- and oblige— Fix RX 

UBPICE, 


50086.] — Etching on Glres.—Many of your 
readers could suggest a very opaque or black conposition 
to be applied cold, same us collodion—even white would 
do. It would bea great boon, for instance, for etching 


und for drawing very fine lines so as to print from, as in 
photography. have several packets of collodionised 
lates from the Patent Dry Collodion Company,“ of! 
ichfield-street, Birmingham,» 26 years old, and of 
course, no longer fit for photography, but they will serve 
my purpose irably if I can put in the way of 
blackening them with a silver solution. I have prepared 


glass, as for copper etching, but there is always risk of 
reakage when the wax lights are used to blacken the 
surface. Sometimes I have succeeded very well, but 
more often the glass has snapped.—ErcurR. 


[500 87.) — Wheatstone's Bridge.—To * SIGMA.“ — 
In Vol. . page 291. you make some remarks which I 
fail to understand. Irefer tothe paragraph commencing 
with It,“ 15th line (from the end of your article), and 
concluding with equal 6th line from bottum. Would 
you kindly state a case, with the openings ABCD 
tilled up with a certain number of o „60 that the 
current would cross as then described ; saying the number 
of ohms to te placed in A BC and D to produce the ree 
sult. Curiously, the N referred to is omitted in 
your Electricity.“ M. M. I. Sc. S. 


(50088.]—Electric Bell Wire. —In these, for 
house use, may the return wires be naked copper, or must 
they, as well as transmitting wire, be covered or in- 
sulated 1— J. R. 


50089. — Transmitters.— Wanted, working sketch 
or diagram of the simplest and best transmitter for use in 
telephone communications, showing connections to in- 
duction coil end, adapted to be attached to ** Alban’s’’ 
excellent diagrams, No. 49672, page 90.—J. R. 


50090 — Fumping -Engine and Pumps.— 
Should be glad if some brother-reader will give particulars 
and method of working out in plain figures the following : 
—Condensing Cornish pumping-engme with loft. stroke, 
pressure of steum 35lb. per square inch, 6 strokes per 
minute, depth of pit 200 yards, one lifting, and two for- 
cing sets, weight of spears, &c., 50 tons, 350 gals raised 
per minute. (1) Diameter of cylinder. (2) Diameter of 
working- barrel. bottom set. (3) Area of clack. (4) Lift 
of clack. (5) Diameter of bottom set of rising inains. 
(6) Diameter of plungers. (7) Diameter of plungers 
mains.—J. Rosg. 


50091.]— Fig ure of Least Fluid Resistance. 
— any of your correspondents, including as they do 
men of the most varied gifts, attainments, and won erful 
practical knowledge, inform me as to the subject above 
named ! My purpose has reference to the figure of the 
bow of any craft, great or small, which offers the least 
resistance to its passage through water, at various rates 
of speed.—R. ELLIS. 


(50092.|}—Low-Preasure Pumping Engine.— 
Where I am at work, there is in course of erection an engine 
that was working high-pressure. Cylinder 6vin. diam., 
stroke 10ft., pump-rod connected to piston - rod, the 
cylinder over pit. Steam admitted under piston to bring 
it in, then out through equilibrium, and through exhaust 
valve into o air; stcuin not admitted into top of 
eylinder at all. The engine, when fixed, is to work low 
pressure with the adding of a condenser and air pump. 
Air-pump bucket 22in., stroke 5ft., steam admit into 
condenser instead of open air. Top of cylinder open, ex- 
haust-valve to be always open. want to know what 
use is exhaust- valve if always open! Also if she will 
work low-pressure without taking atmospheric pressure 
from above . And what advantage will creating a 
vacuum under piston be, if any '—E. M. M. 


50098.]J— Step - Children.—Is a woman, whose 
husband is dead, compelled to support or contribute to 
the support of her deceased husband’s children by a 
former wife? There are brothers of the deceased 
husband, who are in a good position.— Sax. 


150094.]— Candle for Spring Lamp. — Will some 
of your readers kind ly tell me if they know by personal 
experience of any candles which will burn y well, 
without a ke in a spring candle-lamp, say candles 
eight to the lb. F. R. C. S. 


(50095.)Substitute for a Crutch.—Will any 
kind reader of ours assist me in dispensing with my 
crutch? When young I had a fall, dislocating my ankle, 
knee, hip, and shoulder, on left side, and through 

eneral eomp en and probably being misled by my 
ricnds, the doctors failed to detect the cause of my con- 
tinued uneasiness and fretfulness, until too late to 
remedy without danger. The accident occurred when I 
was 12 months old, and I believe it was not known until I 
was 10 or 12 years of age what was the weakness I 
suffered from on my left side. I have used a crutch and 
stick for some 80 years, und think I could, with great 
advantage, dispense with former, providing a contrivance 
to strengthen the leg, secured at the hip or round the 
body, can be devised. I can now walk without the 
crutch, but not for any long distance without great 
fatigue. I have no pain in any way. The ankle is the 
part that fails me most when unaided by the crutch, the 
weight of the body throwing the foot over very much to 
the inside, which is normally its position, but in a less 
degree. The other side is all right. ConxkIiokNx DA. 
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[50039¢.|—Science Exams.—Is there any text-book 
on Building Construction,“ dealing with all the 
points mentioned in the Science Directory, for all three 
stages of that subject? Also, what is the standard work 
on! Practical Plane Geometry !_—Scixnoz BTUDENT., 


50097.1—Nickel Rolling.—I have a lump of pure 
nickel, which I wish to reduce to a thin sheet. I 
find that on heating it to red heat it becomes friable, and 
falls to pieces under the rolls. Will someone kindly 
advise ?—Aw Orp FXLLOW. 


1885 To take Sulphurio Acid Stains out 
of Cloth.—Could any of your numerous correspondents 
tell me howto take out the red stains produced by diluted 
sulphuric acid on cloth !—F. E. G. 


(50099.]—Rudimentary Astronomy.—Could any 
of your astronomical readers inform me of the best books 
on Rudimentary Astronomy for a beginner 1— F. E. G. 


50100.]—Brake Failures.— Will Meteor,“ or 
other kind correspondent, be good mugh to explain how 

it was that a continuous brake failed to work upon a 
train in which I was riding to Northampton on the 8rd 
inst.! How could it be that the brake did not work !—the 
shoes did not rub on the tires, and yet the gauge on 805 
showed more than 15in. of power when I saw it J. W. 
Tuoursox, London, N.W. 


(50101.J—Launch.—I am about to build a small 
launch of the following dimensions: Length 18ft., beam 
Att., depth 2ft. Sin. ould any kind reader inform me 
whether an electro-motor at present driving a Howe oe 
machine would have sufficient power to drive the laun 
at a speed of, say, five miles an hour? Also, what size 
ecrew-propeller should I require !—C. C. 


50102.—- PO Meteor. Will Meteor“ kindly. 
tell me what was the cause of the train at Northampton, 
on Tuesday, the 8rd April, running into the buffer stops t 
I was on the atation-platform, waiting fora friend, when a 
train and engine, No, 805, dashed through the station 
and into the stops. The strange thing was, that the 
brake blocks were not even touching the wheels.—A 
PASSENGER. 


(50103.]—Spiral Turning.—On p. 557, No. 300, 
there is a machine for spiral turning. Could anyone 
explain how it works 1— H. B. 


[50104.;—Insects in Furniture.—Can any--of 
your re 
furniture! I have burnt sulphur in the room, and kept 
it closed for two days, witheut any good result. e 
furniture being new, and the unpleisantness of the 
insects getting upon our clothes, I should be thankful 
for advice how to act.—G. 8. 


[60105.]—Watchwork.— Will Alfojoe” tell me 
how I can pitch a lever escapement, i aa pinions 
and pivots to give them a fine gloss !—R. M. 


[50106.i\—-LLegal—Mr. Fred. Wetherfield— 
Probate Duty.—A_ will principally of leasehold 
houses, with residue in money. Would bate Duty be 
payable on the leaseholds under the new Act as personal 
Property, or are same liable to BSucceesion Duty only! 
As the executor, I should be glad to know what it would 
cost to prove & will? Estate £2,000, principally lease- 
holds, and would it be imperative to have everything 
valued by an appraiser, or could I puta price upon 
things, and take out probate accordingly I—ExkOUron. 


ANSWERS TO CORRESPONDENTS. 


— — 


„ AN communications should be addressed to the Envitos 
of the ExOLl SH Macuanic, 81, Tavistock-street, Covent 
Garden, V. C. ' 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
fngs for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering ries put the 

rfeblicg teler. 3. Ro charge la: made Fot tonti hiite, 
replies refer. 3. Noc e for otters, 

ueries, or replies. 4. Letters or queries asking for ad» 
81 3 He manufacturers w correspondents, 15 cla 
or other articles can be purchased, or replies givi 
euch information, cannot be inserted except a aâvertise- 
ments. 6. No question asking for educational or ecientifie 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to inquirers. 
„Attention is especially drawn to hint No. 4. The 
ce devoted to letters, queries, and replies is meant for 
he general good, and it is not fair to occupy it with ques+ 

' tions such as are indicated above, which are only of ir 

vidual interest, and which, if not advertisements in them 

selves, lead to replies which are. The Sixpenny Sal 

Column“ offers a cheap means of obtaining such informa- 

tion. and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand u 
to Poos evening, April 11, and unacknowledge 
elsewhere :— `’ ‘ 


J. Atxixaox.—J. A. Fothergill.—J. Sampson.—W. A. 
McCtintock.—8. Evans. — Foxdale Institute.—Cooper 
Cooper and Co, —F. N. Massa. J. T. Wrigiey.— F. C. 
Fanvuw.—M. R —F. T.—Newcaatle.—Enneil.—Dick.— 
J: Butroyd.—Gas Engineey,—One in a Fix.—Bystander. 
-M. - Henry Pritchard.—J. D.—J. E.—J. Pass.—A Six 
Years’ Subscriber.—Albert Jenkin.—A Creweite.— 
Curious.—Bow. | 


Coxxetator. (Tou will find a description. with illustra- 
tion, of one form of the cell on p. 619, No. 806. There 
is uo battery known that works cheaper than dynamos, 
and if such a claim, has been made, it has not been sub- 
stantiated.)—Njosrs. (Recipes for all kinds of stop- 
paon in back volumes ; but so far as we can be guided 

vy your description, the one to which you refer is pro- 
bably made of about equal parts anh us phosphoric 
acid and pure caustic lime, finely pulverised and rapidly 
mixed and applied. It is known aas Marmoratum, 
but it may be powdered asbestos mixed with mastic 
Varnish. Will either of these suggest the material you 


ers inform me what to do to get rid of insects in. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 942. 


have seen 1)—E. M. Ferenv. (Chilblains fully treated 
in last volume. See the index published rch 23, 
and the ‘‘ Scientific News last week.)—W. W. (See 
p. 404, last volume; also pp. 430, 435, Vol. XXXV.)— 
StrratrorpD. (Itisdoubtful whether the inventor would 
take the trouble to point out the mistakes of those who 
have decided against his machine.“ He gave it freely 
to anyone who likes to make, and the instructions 
already given are ample. There is no doubt whatever 
about it being a remarkably cheap and efficient 


machine. You are not pas aera to make it.)—Craw- 
LIN. (Draw with good black ink or Indian at first. 
We know of nothing better than those ; but pencil lines 
prevent the ink from getting a fair seat on the paper.) 
SMPER Fipe.ia. (It is much cheaper, but we fail to 
understand what it is you are seeking after. We have 
not even heard of such dry plates. 25 EST VITA. 
(Will the water rise as you say, in preference to passing 
through the filter! Where do you find the question !)— 
SaxcHO Panza. (Paper discs coated with silver or tin 
one side and with finely-powdered binoxide of manga- 
nese on the other. About 2,000 will be wanted. 2. It is 
made by mixing rubber with sulphur, and heating 
under pressure until it becomes black and hard.)— 
TeverHons. (Where did you read the article? A bat- 
tery is nos e (No 5 without 
an operation unless en very young. e operation 
is very simple.) — X. Y. Z. (Bbanite ; but any glass- 
cutter will make the discs for you, or with very little 
care you can do it yourself. See the back numbers.)— 
Amateur. (Benzine. Your queries have been 
answered many times.)—J. W. (Lou want a lens to 
take in a wide view, and give as much light as idle; 
that would throw the view on to a piece of looking- 
glass, which would be so arranged as to throw it down 
on to a “abile beneath. Or 855 lens and mirror can be 
replaced by a prism. esoription is given in most 
books on physics, and many details and facts will be 
found in back volumes—Vol. XXXII., for instance. 
The optician of whom you the lens or the 
rism will give you all ne instructions. )— 
HANKEVUL. (We know of no work of the kind, and do 
not think it likely that such information would be pub- 
. . the sale m . book would (700 
pay the expense of printing. os. Hurcoy. ou 
should filter the water first of all, to exclude the sand, 
and then reduce the If chat is due to car- 
bonate of lime it can be readily softened by adding a 
cream of lime and water. See many replies on the sub- 
ject in back numbers.) — Col IAEA Bor. (If the mercury 
is clean, pour it in through a paper funnel. The method 
has been repeatediy described. If the tube is a plain 
straight one, fill quite full, plaee the thumb over the 
orifice, and invert beneath the mercury in the cistern. 

2. It would have to be a powerful spring 
for such an 1 is an electric cradle 
on p. 502, Vol. X Ses also p. 198, Val. XXII.) — 
Srexr,.. (We gave an illustration on p. 104, No. 291. 
oboed by a slide. 


Ro hly speak- 
ply 8 See 
v ph in Scientific News last week.)—T.J.R. 


under that name.)—W. D. (If you mean trans- 
Bee Answer to 


* 
the catalogues of the music publishers. —C. K. ALLAx. 


(Query obviously inadmissible. 
Write Messrs. Hill and Oo., 48, Essex-s 
who do our woud 


Accrington, for prices and particulars.)—Jor WILson. 
Write tho Serey Anybody can join, we believe.)— 
REENBACK. (Confederate Dollar Bonds are worth 
about the weight of the paper they are printed on. 
From time to time reports are spread about by holders 
anxious to unload on the public, of probable redem 
tion, which, in our opinion, is about as likely as an offer 
from the Emperor of China to pay off the English 
Matésanal Debt.)—Conxcrrvep. \ is a considerable 
chance of injury to health; the best preventible measures 
are the most scrupulous cleanli „ and wearing a 
respirator while at work.)—8. H. (You are entitled to 
six months’ notice, terminating at the time at which 


referred to, they 

should be blamed, not the book. rou would hardly 
ce all the plays of Shakespeare in your daughter’s 
ands—would you! And yet poa would think twice, 
we imagine, before calling Shakespeare an immoral 
poet.)—E. T., J. R. 8., ann Oruess. (It is almost 
needless to say that Mr. Hampden’s little eccentricity 
about the shape of the earth must not be taken au 
sérieux by any of our correspondents in connection with 
any replies he may send on other subjects—at least, in 
these pages. Mr. Hampden sent a very useful reply 
about the making of relievo maps, and we thought the 
few lines on the sundial of Ahaz might amuse some of 
our readers; but as to controversy—the day for that is 
long past. People with less to do than us and most of 
** ours’ must essay the conversion of the Zetetic philo- 
sopher. We only laugh—at some of his opponente as 
well as him, however.)—Cnemicus. (See list of 
Back Numbers in this column last week. The Tryp? 
graph was described on p. 621, Vol. XXIX.)—A. H. B. 
Gilding on Glass in Vol. XXXV., p. 156.)—M. 
LLINER. (No; we cannot. They are to be learned 
only by hearing them pronoun Surely there isa 
clergyman, or some other educated gentleman within 
reach of you, and a courteous request would, we feel 
sure, meet with the desired answer, as educated men 
are ever ready to help those who desire to learn. 2. 
Yes. At the offices of the Society of Arts, John-street, 
Adelphi. W. C. Inclose a . the secretary for a 
list of those in print. 3. No. ust pass an examina- 
tion. See the Apothecaries Act, as amended in 1874.)— 
Ax ExOIxRER's Sox. (Nes; they can be obtained at 
the Society's rooms, rane ouse; or of Messrs. 
Williams and Norgate, nrietta-street, Covent- 
garden. We forget the price.) —-ArrENJTIVI Reapes., 


APRIL 13,, 1883. 


(It was described on p. 145, Vol XXTI.—the common 
form; another on p. 120, Vol. XXIII.)—G. H. P. 
“ The Lathe and its Uses,“ published by Trübner and 
is the book ; but get a catalogue from Mr. Calvert. 
Great Jackson-street, Manchester, and you will find « 
list, and can then suit your pocket.)—Scroom. (A 


ey on airguns went into the U.Q. column last week. 


fin 
Electrical Directory. There are four companies, we 
believe, and the starting-points on this side are 
Valentia, in Ireland, Cornwall, and Brest; but some of 
the companies are amalgamated, and one of these 

mations has control of three cables between 
Ireland and America.)—Moosrionter. (What is the 
matter with them? Out of tune ie scarcely definite. 
Prob «bly ne are cracked, and do not sound so loud as 


the others. If merely out of tune. scrape the free end 
to sha „and near the rivet to flatten.) —Ex-BLAcx- 
SMITH, Every, W. T. W. (In type.) 
CHESS. 
— . — 


ALL Communications for this department must b- 
addressed to the Chess Editor, at the otfice of the 
Exciisa MxCHANIC, 31, Tavistock-etreet, Covent-garden, 


PROBLEM DCCCXXX.—By J. Pierce. 
Black. 


White. (9+4 
White to play and mate in three moves. 


BoLuTiox To 828. 


White. Blael. 
1. Kt-Q B4 1. P takes Kt (a) 
2. P-Q 4 2. Anything 
3. Mates 
(a) 1. K-B 5 
2. Q-Kt 6 (ch) 2. K moves 
3. Mates 


Game between Messrs. J. H. Blake and G. H. Main- 
waring in the Evyecisnh Mecuanic Correspoadence 


Tourney. 
(Scotch Gambit.) 
White, J. H. B. Black, G. H. M. 

1. P-K 4, P-K 4/2. Kt-K B 3. Kt-Q B 3/8. P-Q14, 
P takes P/4. Kt takes P. B-B 4 5. BK 3,Q-B 3. 6. 
P-Q B3, K Kt-K 2/7. Q-Q 2. P-Q. 4/8. Kt-Kt 5, B 
takes B la) / 9. P takes B, Castles (ö) / 10. Kt takes P( 
R-Kt sq / 11. Kt takes P. Q-R 5 (ch) / 12. P- Kt 3, Q takes 
K P/ 13. B-Kt 2. Q-K 4 14. Kt takes Kt (ch), Q take 
Kt (d) / 15. Kt-R 3, R-K sq (-); 16. Castles Q R. B-Kt5 
17. Q R-K aq, Q R- sq 18. Q-K B 2 (7). Kt-K 419. 
B-B sq. Q-K 3 (7) 20. Kt B 2. Q-Q 4/21. B-K 2, U 
7 (ch) / 22. K- Kt sy, Kt-Q 6 23. Resigns. 

N 
Better than K-Q 54. 


or s. 
a 
B Why not Q-K 4? 
(e) P takes P seems stronger : if 10. 11. B-K?. 
K- 4 


(d) Black has here the battor gime. as though White 
has an extra P, it is isolated, and he has no attack. 

(e) We prefer R-Q sq a» 16. Q-K ; 2 (best), Kt-K 4. 
17. Castles, Kt-K Kt 5, with a fine game. 

SA If Q-Q B 2, Black's reply is Kt-Kt 5 winning 


easily. 
(g) Well played ; unanswerable. 


NOTICES TO CORRESPONDENTS. 

Correct Solutions to 825 by R. A. B., Oxford: S. Se rmbur 
Foll well, R. J. alime a by E. W. D. is wr ng ar 

ifti = P-Q 3 (ch) . ty a oe 

keen Keke Pe 
R. J. Adams, and Dicky Sam. 

A. E. Stupv.—Thanks for gime. A third edition af 100 
Chess Problems by our former esteemed cuntrioutar. 
Rev. A. Cyril Pearson, is in course of preparation iby 
the Civil Service Publishing Co., 8, Galtsbury- our. 
Fleet-street), which will include a few problems lately 
composed, and a four-emover which took the double 
first prize in the Chess Monthly Problem Toum ment. 
price 28. 9d., post free Mr. Pearsou's problems are tou 
well known to neel us w xay anything further. 


40 in. Bicycle, with lamp, wallet, Ce. Will exchange 
for anything mechanical to valuc of £5.—d., 61, Azenby-squatey 
Peckham. ; a ae ee: 

Will exchange 52in Special Club Bicycle and cash: 
for a 44 or Sin. Lathe and Sii e- rest; must be eheap, and in Lon 
dan.— W WHITTARD, Streatham Hill. aA . oP yeas 


! 2 iJ 

‘Meteor ee Tricyoles, six, for ouths 
finished. hat offers ln exc tters to W. pywitH, Bil-. 
ston-road, Wolverhampton. 


Every Workman connected: with the Building 
Trades requiring a Situation should advertise in “THE BUILD- 
ING NEWS." ablished vers FRIDAY, price Fourpente, 
at 31, Tavistock-6 ot, Covent-garden, London, F. C. , 


“THE BUILDING NEWS" is the Principal Joore ation 
senting Architects and Builders, and has the largest circulation 
rofessionnl J gurnal in the kingdom. 


- FRO B. 

Great Reduction im price to 9d. per Ib. | of en 
SSRS. NEWH and CO. are now mei seeing “THB BUILDING 

jebrated FEATHER REDS at the follow- 


Fools, XLU., XLIII. 
XLVII, XLVII, XLIX., I. U., 
ut class order, for wie. Open to offers. 


grea 
o.l. a re „and Pillow, 6ſt. Ain. dy At. eine e1 1058 
weighing 4lbs. . s: es as oe ss ve 
bound, clean, and in fir 
se 3 Bute Bed, Rolster, and two PIO WE ert. Gin. DY 1 1 g | write e Edito cash or exchange. Useful, ornamental, mechanical, oF poientific 3 
2 tend advertise in the paper when he wants work. books, tools, instruments, dolvurs microscopes, bicycles, tricycles, 
&c., &c.—Appl „with full particu ars, to Mr. W G. Cusmbins. By 


No. Cromwell - ron Peter boro „Nortuamptonshlre. . pas 
No-d ln. by stt, weighing GOIN ND 8 i : as 
“ee e TED NY eee “"gpauetion Coll, giring May oe wit ar 
eg ao wrapper And carriage paid te ` Also large -Blectro-Ma for powertul dynartes lso ot of 4S, 
Bas > the office silk-covered wire; also a quantity of photo. Apparatus: aoun- 

i i ; finished stcam engine, H doro, in. neroke. boriszonted. What otters 


thordered) tick. Making, packing, p 
any stati ‘the United King duur. Superior Beds, splendid 
Organ—N. Dix, 56, Driffteld-road, Old $ 


oka, ls. per lb. samples of Feathers and Tick, 


The ch for isements for Situations is One Shing 
or Twenty ords, and Sixpence for every Eight Words after. 


— 


lver-on-Glnss yefieeting Telescop! wanted, OF, 
Pord, London. 


on 
fa ine Hey nee wanted $ 
co P e. ents wanted. 
᷑0 | ie ee dae eben ee, Bene 5 
Alt to Meng. J H. and CO., Feather Fur erk, continue u p P . oe | ‘Wan Co ny’s 30in. ack- 
ati (OLNSHIRE, Which, to ensure safe delivery of goods. may be | I tates, 1 good a Om AT eth] plii ENN 850 Back 
8 wo da duale menten dle paper. Ib. carriage paid. The} | —Soreness and eas, Tick- | plumber and co eramith's tools, and books, unbound.— Cc, o 
e supplied. paper. ling and Irritation, inducing, seen ae SER AP we eee Southeron ros Watford, Hosta, — hm er r 
H T H U ce md une Eppel, Glycering te inner of suc . Copying A tus. producing many copies, of? 
she glands a the moment they are Leite by the act of suckin i Copy: D „P g y 
E A R | R G S. the Glycerine ese Chey confections becomes actively heal- — — black What af F. K Dor 19, Markt- 
ing. sold only in poxes, 74d.. tins, ls. la.; labelicd “ Jaurs Erre place, News i : 
cms adon.” A Fetter ved c= | ren round Bunsen Cella, four square 
uare, do. Swan lamp, switches, velis. Se., 


and Co. e C 
Gentlemen —It ma rhaps, intercet you 
al pA Pa ae Jujubes of con- 


an extend tri j 

with or withou medical treatmen in almost a 
rms of taroa se. They soften and clear the vo ce.— Yours 
faithfully, GoxDON Hol urs. M. D., Sepior Phy e 
ci t and Ear Abi 


- cbonite do., 6 double sq witch , 
value £5. anted, first-class Camera and olding Stand , dider- 
ence in cash — E. B., Bdenhurst, Fulham. to 


Double- barrel Breechloader, pin, fire,” 
condition, for dynamo or motar.—W B care of J. Crosland, ssn- 
dauer, Batey- . itt XIV. A „ 
What offers? Vol. „XV. AH Me- 
navi, VOU vol. XI. not bound, index: Yoh XII. complete, 
o index.—W., ö, Ball's Pond-road, N. : 2 
What / offers tor a tot of 10) nambers aymer Mo- 
cman icy of Vola. XVIII., XIX., X X., XXI., XXII. - W., 9, 
Ball's Pond, London, N. * . 
Raul Pedals, by Rudge. nidkelled, Sout 255. $ 4 muine 
i ache, cost £T V8: Wanted, Stocks“ 
and Dies, lathe ta, r usoful tools Approval. SxiTB, . 


9g. 9d. — 3s. 9d. 


29 000 RUGS SOLD IN TWELVE MONTES. 
ESSRS. HALL and CO. have much 


pleasure m announcing that, tn consequence of the great 
reduction in railws rates of carriage to all parts of the United 
Kingdom, ther wi forward free to every reader of this 75 
subject to con ons named below) a large and deauilrull 


signed 
HEARTHRUG. 


‘ v ro 
1 Hearthrug sent, carriage paid, for „ „„ 666 „ „46446 Se. 9d. 
2 ” 78. Od. 


„ „ „„ 4% %%% „„ „6067 


PAYABLE IN ADVANCE. 
be. ed. for Six Months and le for Twelve Moataa, P to 
an y part of the United Kingdom. For the United 13a., or 
3 dols. 25c. gold | fo Ramey er Belgittm, 1%., OF 161. doc: 40 India 
via Brindis{), 188, 24. to New Zealand, the Cape, the West 
ndies, Canada, Nova Scotia, Natal, or apy. of A 
Colonies, 13s. l f Pen ; 


77 


3 , 995 
er stamps, 34. extra with each order. 


11 ; 
The size of esch Rug is 72 inches by 36 inches. These Rugs are Sa 
made in five colours, which, bein artistically blended, will suit The remittance should be made dy Post- office order. Back tr B 
any colo carpet or suite. The Rug will be sent carriage free, numbers cannot be sent out of the United Kingdom by the Potter-street, gham. 
number newspaper post, Vat must be remitted for at the rate of |, Solar Camera. Exchange anything to £10 useful 
al J minute. Quick 


to engincer. Enlargcs on bumenised paper in 
condenser.—X. 2, Glarendon-road, Jersey. 


United Kingdom on receipt of P. O. O. for 3s. ni 
Guitar, worth Sos Will exchange for 


to any part of the 
In ordering. it will ve desirable to write name 
and to inclose the application form found 


4d. each to cover extra postage. 
M Jauss W. QUEEN and Co., of 924, Chestun Phils 
tions for United 


address earn. 
below. h bia, are oris rec bscrip 
SU f ie Ls reco MANIC the rate of 3 dols 
ta SN * a e ra 0 0 
tes for the * t · tres The dry- plate Photo. A paratus, eompict or offers. H. Fin win, $, 


Heeleigh-rosd, Mal : ere oe ; 
szin. nickel-plated “ Special Club ” Bicycle, lamp. 
pag. tools, cout £18, worth slo, In good order. What offers i 
CALVERy Deanmont, Kilmarnock. 


ORDER FORM. i 


On receipt of this Form, accompanied 


forw 
by a F. 0.0. for 3s. 9d., or 48 stamps, we London. All subscript 


bsued after the receipt af the subscription. If bac 
ulred to ede A det de paid for at the rate of 


we 


agree to forward, carriage free, & large 
‘and: exquisitely designed HEARTHRUG, 
13 inches nech) nehes | MEOR . 4d each copy, to cover eu tage. -> 8 3 5 a aA a Oh deti Peck re 
S sign . M. . vols. XXIV, XXVI. xXxVvn., XXVIII. „ XXXL, XXIII., 6y e S ocket~: 
48. Thornhili-road, London, N. ur, XXXIV. and 1 ., de XKX cloth. 7a. esch. % Roox, for Pgen h Workshop Receipts,’ or f Bop Quantita- - 
ti ce chemical Analysis, OF Lommel -a Light: —MITZur W 
Olin ER, Harraton Colliery, via Washington, Durham. 


vol. XXXVI. Ready Shortly, Price 7s. 


The following J a specimen af the testimoniale received: the other bound vol ames are out of print. gu ) i 9 
les wanted, in good condition, 


Norton. In- Hales, Market Drayton, an 898 ames Spoon as posti Gas ks and Dies 

j february wh 5 dun on ot eam bal aC ay oe te in Mare ble September, as i ha tooks iad lockstitch Sewing d hi tech 
i _| clusion o “J volume an „as | in exchange for hga s ewing Machine, perfet 
received this morning A Date acon run out of | Address Deanuer. 110, Bbury-strest, 8 


i Bicycle, Boin., 60 spokes, gin. handle-bar, Coventry: 

Machinist Co., thoreugh good, order. Want useful touis, tO 

value £6.—As above. cee ioe, ed the 

| 160 English Mechanics,” clean and consecu~ 
ne, Wanted eee anything Mul-. 4. Ae. Een 


only a limited number are bound up. and 

print. Most of our back numbers can be bad singly, price 2d. 
each, through any bookacller or newsagent, or Ad. » po 

from the ofüce (excopt jadex numbers, which are 3d. each, oF 


„„ Mr. BIlver ia very pleased with the Rug 
He will be obliged by Merse. Hall and Co. sending him eix more 
for which he covloses £1. , 
. u“ Signed) Rev. F. SILVER. 
. Mr. Ell ver will de all he can to recommend these pretty and 
uscful Rugs. 
7. G. O. s to be made payable at Genera? Post Office, E.C., to 
Sa E. M, HALL nnd CO.. 
. BR, THORNHIIA-KOAD. BAHNBSHORY, London, N. 


aexea for Vols, I., VII, UI. Ian 't IX., 2. esch, Post 
. Indexes to Voi. X and to subsequent vols., 


each, or post „Ad. or 5 
i y 


i “66 ’ ? au 
: gineer’ss Surveyors Draug hte 
and Vols. ke ' ty of ornament uscd in plan drawing, quite 
ost. < 


eh ir ae k le kg per EU 4 direct. Th containing every varie 
dr booksellers, and nY to sen direct igh the P me or 16s. hat vffars ?—WILLians, 178, Pngerelige:é gat, 
Ore, 1 x 7 1 va 
III. (4267), Philip V. 2 


SIEK-FINIS HED 
~ PANDK ERCHIEFS. 


IN VARIOUS SIZES, WHITE OR COLOURED. 
guitavle for the Neck or Pocket. A choice Present for either 
dy or Gentleman. 
Registered by Royal Letters Patent. 
l 10,000 SULD IN 8. 
Mesers. HENRY and CO. beg to thank thelr patrons for the 
uccesa which has been accorded tnem. and beg to 
noaoupce ttut, owing to the, Immense demand for their Fancy 
Brocaded und Silk -finished Handkerchiefs, they have again an 
Ne out their stock. Thanks to this en port they arc 
uow the IKG EST BUYERS IN THE TRADE. 


es shilling of Anne, George 
reals), ang, Rares IL Very good impressions. . W hut uiters tens 
RUTTER, rynmelyn, Weston-super : ae 1 
' Aix Pamp, oost £20, for £5 value. What offers? 
Anything usef A8, Koswell-street, Liverpool ae Se ‘ 
o-Lantern, mahogany body. tin-lincd. best 
lenses. über lamp - Exohange croscope slides, OY 1 ebries 

sanox, 0% Me Venn, 9, St. 4 ames-street, ng sin 


CHARGES FOR ADVERTISING, os 
ee ee . 2 8 


rds 4 . * „ 
tional ci dt 0 . b 0 oe oe oe 0 6 y 
d vei hiy, 905 de suhiisks for the first 10 words, 


r Une. No front ge or paragra 
esa than Five & ge, Reduced terms for perica of more than. 
(nsertions may be ascertained on application to the Publisher, 


xX N ' $ 5 5 ao. ‘ „** A 8 a L c4 e 
ADVERTISEMENTS in E CHANGE COLUMN—for ; 0 Solid Mahogany, B geg bonn velvet Burg. Gun 
7 ee ee ee Casg, unsold. c old o ng, Cxpeifx, In ume. 
Twenty-four words | ate da X „ . „„ 


Havin entered into negotiations for further supplices, they are 
pow enabled cr , colou farmer priera, a, blue“ 1 aD IS TANs in Eight PENNY BALE co g 9 5 i Yaran si 
2. in. white, or Zin, colours ight un lue and scar n the SIXPENS ALE Col enn. AH NO-xkeved An Conci na. gew, i 
brocade? Handkerchiefs will be sold at the one price—viz., 18. i a i se die dey a. dy “Poweral Tóno keyed andl CORT Te 5 
ch. or 14 . Od. 5555555 r 6, or 6 e zs sient Words EOE ae eae t ’ 5 . e 1 a eS ngt > 
Mam pa ; Ja. Gd. per agen, or 120 stam or every succeeding eae ae ea. a n 
No 5 bew aftuid to send for a sample, as money will be e © Tt muet be borne in min | no Displayed advertisements | ' Git. Gap. Lathe-Bed: planed: about ewt. R. D. 
i ` | mn.” All advertisements Suiru, 12, Fuzakerley - street, Chorley. Laue. EE 
iin. and ijin. Ram Fores- Pur d, for feeding 


-Pu 
poilers.—B. D. Suira, IN, Fazakerley“street, Choriey, Lanc. 


gin. Compound Slide-Rest new, Steel Screws; Horn 
andles; new Files Wanted. -K. D. BAN u, 14, avakcticy-ptreet, 
Chorley, e. „ ae 
Bet of Sin. Compound slide Rest Castings. »ptaned. 
What offers ?—R. D. Surrn, 12, Pazakerley-strect, orley, Lant. 
„Will exehange Ah Back-geared athe, and Appli- 
ances, for 53in. sin. Bicyela p must be of firet-clase makes inet 
year’s machine.—F. Unurxvoob, Beverley. e 
Good. 2-H. P, Vertical Boller (all fittings), nearly 
of l-h. Engine, £13. Exchange Ofers.— K. 


efs are of large biza, richly brocaded, suita 
gentleman, and eau be used for either neck or pocket ; while the 
eufiness, elegance, and delicacy of these goods make them infinitely 
preferable to the tnest cambric. 

The procaded desixns are exquisite, and display the wonderful 
teauty and variety of the wenver'n art, reproducing with mar- 
sellous accuracy the beautics of ferns, Nowem, Kc. 

In addition to our 14. Rrocad - Handkerchiefs, we have a 

ul-coloured Handkerchief, gin. 


superior blue or red-bordered, or: 
all whitc, 3019. aquare, suitable for a muffler. Prices of 


and in cases where the amount sent ex . 
pudlisher would de grateful if a P.0.0. could be sent, and not 
stampe. Stamps, however (preferably bale. tamps), may 


be seit where it is inconvenient to obtain P 
i as part af the advertisement, and charged 


3 The address is included 
or. 
Advertisements must reach the office by 1 p. n. on Wednesday 


to insare insertion in the following Friday's number. 


Holloway’s Pills thoroughly purify the blood, com- 
pletely cleanse the lungs, re-invigarate duhi jtd or vitiated 
nervous action, strengthen the mu s, and clear the brain. 


are particularly recommended to all. pere 


7 IA, or 150 stamps. - 
* or Hamikerchicfs can de had either in pure white or 
These excellent Pills 


de su 
N Ro ee Tyi let Deep Bote Ch is | 8008 whose occupations are sedentary, f conducted in close 
Fawn | on i Pale Hine Run 1 rooms, and to the nervous, dyspeptic, and the low-epirited. ` ` pew, min pond, Teny: 
Oral >. Lavender Old Gould Ponceau Scarlet 15 . „ FF 8 
ee oe N iga Light San Guin l : Solar Camera, and lot of Photo. Portrait Ar Pane : 
Grey Farue Navy sue ack—Saimon Create : DA xch Lathe or Tools; anything — above. ; 
We have also urchased a large parcel of superior finished OUR EXCHANGE COLUMN. 5 8 i E 2 . 7 ` . ee no * 

— — Functions of the Brain.” Dr. Ferment 

0 


elebrated work quite new ; cost 164. „ exchange ii 
A i2, d Bhepuerd's Bueh, W. 


Handkerchiefs, size 32in. quare, ‘auitable for ladies’ shawls. 
i n; 6 for ùa. or 
aquarium ry 


colours 84 abo ve, frin ed all round, Pas le. 6d. eac ö . 
Ocfamps, EE ECIMENS G x TESTIMONIALS 11 The charge for Exchange Notices ia 8d. for the frst A words, 
: „ d d. far every succeeding 8 rds. E ical and Chemical Ap aratus Wanted in ex- 
a change for Scientific books. fen t and works redu- r wL. 


u Rose Vale, St. Krelade’s Bay, Jersey, Jan. 20. 
— — 


„„ Dear Sir. —I wasno highly picased_ with the two sil 
chi- you sent me that I inclose a Post Office Order, value «8, 


Yor a half-dozen more of No. 2, colours 
and three goid, and will be much obliged if sent as early as pos- 
| 7. J. Lx Masson.” 


sible. 


; F : 62, Coningham- , Sh nerd’s Bush. W. 

Lathe.—Valuable Eagme Turning and Ornamental 
Lathe, ve elaborate, but compact. Cost £130; any reasonable 
offers, can be seon Any timo, King's road, Peckham. 


cent American Organ, carved walnut case, 
9, stops, octave covrpicr, dub. ana, vox: Humana swell (makers, Bell, 


8 
of Canada) cost £40.—40, King's-road, Peckham 


Wanted (Wholesale), Model and Optical 
Firtines. Any kind uf second - hand good, useful, acicntifia Aap- 
tus.—CAPrLatai. n 


Two Aft. Glass Olock Dials. What offers Sin- 
pen and Bons, Birmingham.: ` i 3 
Shooting Gallery; Rifles, &c., in exchange for. 
anything eulia ie for scientific museum, | Clock work models pre- 
ferred.— W. EAI, Science and Art Museum, Manchester road; 
Necro W _ What offers ? or 
will exchange for an photogre hing instruments.—T. Ax ERSON, 
No. 7, Baldwin- Ad „Sbemeld. 


THE SIXPENNY SALE COLUMN. 
N c e ee 


\ 

t 

| : Byes 

i Advertisements. ave inserted in thie column at the ra! of 
Bd. for the frst 16 words, and Bd. for every guceseding 


. 3rd Order. 
ae „Rose Vale, St. dcr da e's Bay, Jersey, Jan. N. 

Dear Sir — I was 80 pleased with tho Handkerchleh you sent 
on Thursday; Please acnd me three more—colours to one red 


and two O ; «J. La Masson.” 
Conpon as below must be inclosed, or name of paper giyen. 


— oe ame 


For Sale. 5 

Trio _—Bets of Wh ls, Parts. 
bare r Co., ta Oi neid rond, wW 5 ver- 
| + Hints on Electrical Bell Hanging and 


RaTrrrxv Womxiney” Illustrated Philosophical Catalogue, . 


Brproxp, 16, End 


eG MECHANIC COUPON. 13.4.63. 
An tee to send any of the above Handkerchiefs on 


We guari 
receipt of F. O. O. Money to be returned if goods fail to meet 
with a ppro val, and are returned unsoiled. 

J. RENRY and co. 


58. Torn rad, Barnsbury, Londop, N. 
21 days. P. O. O. made payable 


All Order» uri it de wot Within 


atthe G. r- O., to 
f : : HENRY and CO., 
58, THORNHILL ROAD, BARNSBULY, LONDON, N. 


VI, 


ENGLISH MECHANIC AND WORLD OF SCIENCE. 


Arru 13, 1883, 


B'ackwell’s New Bunsen Battery, square cells and 
fiat plates, great power at small cost, q tire, ds. ench.— O10. 
G. BLACKWELL. 


Senarmontite, beautiful octahedron crystals of 
Sds Ox, very cheap, 6d. each. Also other minerals and crystals.— 
Gro. G. Braca ELL. 


.Colleetors and Dealers can be supplied with Minerals 
in large or small quantities —Gzo. G. Biracawes tt, 26, Chapel - 
street, Liverpool. 


Aniline Dyes, all colours, one shilling per ounce 
2d. postage.—J. PouLson, 34, Mansell-street. E. pe 


Lantern Slides (Job Lot). Lay of Bt. Dunstan,” 

Ingoldsby, 12. 88. 6d. Lord Bateman, 13, 10s. 6d. Babes in 

Bridge, B. E 10, 88. 6d. —Srax LAX, 13, Railway Approach, London 
ridge, S. E. 


Rose-Engine Lathe, with oval, eccentric, dome, and 
rectilinear chucks, &c., £40.—H. MILxX ks, Brownroyd. Bradford. 


Watch Tools and Materials. Send for List.— 


BWIA DEN and Sons, Birmingham. 


Hydraulic Motor (Bailey's). For blowing organ, 
ering stone, or other purpose. Half-price.—Wertroap, Gosforth, 
ewca 


Mitchell’s Patent Steam Washer. A fortnight’s 
Washing in an hour.—126, Wentgate-road, Newcastle-on-Tyne. 


Organ Pipes and other surplus materiais, new and 


second-band.—H. Foasrzr, 184, Kennington- road, London. 
Publicity Given to Novelties on sale or otherwise, 
in a large window in the centre of the town, and explanations 


iven at the lecture table.— W. Eactre, Science and Art Museum, 
uochdale. 


Fretwork Patterns of every description. New 
designs (full 817, free for selection.—“ Mecuanic,” 2, North- 
brook-street, Birmingham. 


Lathe (amateur’s), 4} back-gear, complete ; photo. 
sent, £2 TA B. eee park gair o plete ; photo 


Remington Type Writer, perfect as new, £9.—J. 


Faascis, Roch for 


Dry-Plate Backs and Bellows cheap. Various 


sizes. Stamped envelope.—Apply, E. Wits, 116, Rotherfield- 
strect, N. 


Gas Engines, 1 to 4 man-power, F004, cheap, and 


Warranted.—ELiis Borrsawoatn, Engineer, Kochdale. 


For sale, London”? Gas En e (Hu chinson's 


Patent), two-man power.—J. C. Harvey, Parkstene, Dorset. 


French Polishing, Staining, Varnishing, 40 
ripe with instructions, 18.—J. Tous, 12, Cavendish-terrace, 
arnsley. 


Mesmerism.—Complete written instructions. Suc- 
cess guaranteed. Free, 23. 6d.—W. Ctavis, 8, Towson-street, 
Everton, LiverpooL 


10,000 Artistic Photographs. Popular celebrities, 
Actresses, Celebrated Paintings, Antique and Modern Sculpture, 
Classic Studies for Artists, &c.—Unrivalled collection. Packets 
are sent for selection, post frec.—Catalogue and specimens, 6d. 
—T. Wittiams and Co., Photographic Publishers (P 12), Bridg- 
north. Agents wanted. 

10s. 6d. each. 


Sin. Fans, for welding or brazi 
Particulars, stamp.—Gso0. WELS, Needham ket, Suffolk. 


Oxygen Gas, compressed into iron bottles, Sd. cubic 
85 ade only supplied. Liberal discount given.—Address 
low. 


Oxygen Gas. compressed, 10ft. bottle, £2 2s. ; 20ft. 
bottle, £3 36.—CLaaxson, 28. Bartlett's-dulldings, Holborn. 


Stylographic Pens Superseded. 
pens may be used. Complete, in case, with twelve pens, 3s. 
and 18. 6d.—F. Rosgarson, 13, Greck-street, Soho, London, W. 


Gilding Made Easy.—Transfer Gold Leaf 
(Registered). The best leaf gold, specially prepared. Can be used 
by any person. Sample book, post free, Is. 6d, with full instruc- 
tions for gilding, writing, illuminating, &c.—Hix, Goldbeater, 
Stoke Newington - road. London. 


Watoh Materials and Parts fitted. Cylinders, 
verges, pinions, staffs, jewellings, &c.—C.iarson, 2, Baward 
strect, East Greenwich. 


Violin Strings, real Italian, unequalled for dura- 
bility and tone, 3 Ursts, 13 stamps.—ALPHonex Cary, Newbury. 


Collia-Mezin Violin. The finest new vielin made. 
Descriptive list post free.—ALPr nonse Carr, Importer, Newbury. 


American Organs, by Cornish and Coy. Pipe- 
ue Sars and reasonable price.—Sole Agent, ALruonag Cary, 
ewbury. 


Brass Band Instruments, Drums, Flutes, 
Violins, &c.—Acruonas Cart, Musical Instrument Manufacturer, 
Newbury, Berks. List sixpence. 


Bicycle.—A young gentleman offers for sale his 
handsome Min. all-burnished roadster, in splendid condition, with 
new bent handles, hollow forks, and ball bearings. Grand 
machine; will take £6 10s., genuine bargain. Approval allowed. 
— Appl Des letter, T. Pix oA, Esq., 50, Bei ethon- terrace, Church - 
street, Deptford, 


Photographs. Scottish scenery, extraordinary value 
7 dy lin., e Lay, 133, 3 Glasgow. : 


Gelatines for magic-lantern slides, Sjin. 
gi ze, Id. per doz. films.—Puoru, 182, Trongate, Glasgow. 


New Lathe, 4łin. centres, iron bed and standards, 
far C Piste: cup chuck, £5.—Joun Mippizton, le, Hope-street, 
aagew. 


Objects for Mounting — Six first-class Anatomi- 
cal Sections, injected and stained, A Z Lung or A Y Kidney (in- 
cluding human), free, Is. Id. 18 miscellaneous preparations, Is. Id. 
Twelve Starches (some rare), ls. 7d. Instructions for mounting 
with each series.—Masox, 24, Park road, Clapham. 


Fifty-two inch Bioycle, Nonpariel,“ by, Btassen, 
koud . four pounds ten.—Epwaav Coax, Wellington, 
Sonlerset. 


Model fore-and-aft Schooner Yacht, length three 
teet, in splendid condition, and first-rate sailer. As owner is 
leaving country, must be sold. Will take 3 guineas, or highest 
15 T buyer paying carriage.—Apply Aatuur, 68, Frechold-street, 


Case Clock (Grandfather's), in order, shows 


changes of moon, £3.—Brecuinc, Marcham-le-Fen, Boston. 


Small geared bench Drilling Machine, screw feed, 
—Begcaino, Mareham-le-Pen, Boston. 
made by 


For sale, 100-light Dry Gas-Meter, 
Glover. Guod condition.—hristol Wagon Works, Bristol. 


Wheatstone Bridge, new, 1-100 to 200,000 ohms, 
K PAN NASEER 7, 13, Princess-terrace, Regent's Park, London, 


Telegraph Instruments (two), Siemens’ alpha- 


betical diais, wita indicator and bells complete, extra size, large 


armatures, very strong maguets, EI los. eacu.— 8, B n 
Cbalk Farm, NW ee n 


Scenograph. new, 878, cost 50s. Opera Glass, new, 
20 ., cost 425.—J. Gaart, 42, Union- street, Aberdeen. 


100ft. Glass. cut to size, packed, delivered to rail 
13s. 6d. ; 2loz., 20a.—Ho tugs, Essex - road. ; 


1-6in. Micro. Objeotive, good quality. 358. Disc 
for speculum, 12łin., 10s. —E. Hotes, 119, Essex - road. 


Any Signature Engraved on Wood ; a fac-simile 


Kuarunteed; two shillings cach.—Tuomas Lurr, 34. Henzell- 
Street, Stockton-on-Tees. 


American Organsand Organettes from the im- 
orter. Illustrated price lists free.—‘‘ Vaxsronz.” Devonia 
ouse, Black Torrington, Devon. 


“ English Mechanic,” quantity odd numbers, in- 
dexes, volumes, cheap. Stamp for reply.—James Faanns, 60, 
Whitefriargate, Hull. 


For sale, five store Vats or Casks, six hogshead 
each, I do., l4 hogshead. Also 12, . and 13 gallon casks, In geod 
order. No reasonable offer will be refused.—Address V. R., 
Cherry Tree, Rayne, Braintree, Essex. 


Micro. Photos.—List of 350 one penny stamp.—E. 
and A. Daxcenr, 438, Stockport-road, Manchester. 


Screws for making models, &c. Sample packets, 
containing one dozen brass and steel screws (assorted sizes, free, 
7 stamps. Screws made any pattern to order.—H. F. Lo: guneve, 
Optician, High-street, Slough. 


52in. National Bicycle, new last season, fitted with 
suspension saddle, lamp, &., price £5.—To view. apply, after six 
P. ni., to E. Panxer, 3%, Cornford-gruve, Balham, S. W. 


For sale, one 10in. Wheat Scree a, 6ft. long, internal 
worm, in good condition, £2 153.— H. Mer, Spriugticld-ruad, 
Chelmsford. 


For sale, Gunmetal Cylinders, hizhly finixhed, 
1054 bore, fitted complete, £2.—H. May, Springfleld- road, Chelms - 
ord. 


For sale, buck-geared Headstocks, bin. centre, good 
construction, £3 los. -H. Mav, Sprinkfleld- roud, Chelmsford. 


Small Boilers, from 4 horse-power, cheap and good. 
Please send for price list.—H. May, Springfield-road, Chelmsford. 


Two horse-power Boiler, very strong, with fittings, 
complete, £16.—H. Mar, Springfleld- road, Chelmsford 


Slide Rule (Instructions for Working), as 
named in E. M., No. 940, page St. The best yet published, 6 fi. 
post free.— W. Farran, 41, Glover-strect, Leeds. 


Amateur’s back-geared, gap, 8in. Lathe, good, per- 
fect, sell cheap. —Parxes, 4, Frederick-street, Caledonian - road. 


240 gallon Brewing Copper, little used, for sale, 
price £i6.—Apply V. R., Cherry Tree, Rayne, Braintree, Besex. 


Polariscope Objects. — Ammonium Malate, 
Yttrium platinocyanide, chrysamic acid, Ie. each, 3 for 2s. 6d.— 
Poster, Aualyst, Worcester. 


Lathe, 10in. centre, 10ft. iron bed, wood turner or 
pattern maker, £6.—Baraco, New Peter-atreet, Westminster. 


En ©, oscillating, inverted, reversing motion to 
slide, 31 bore, £2 1Us.—As above. 


Fretsaws, 2s. 2d. gross ; 1s. 1d. half „ post 
free. —Lr ee. Conta g ZETOR POR 


For sale, Steam Governors.—Apply to A. H. 
ꝑKuuruaxR, 21, Great St. Helen's, E. C. 


Valuable Meerachaum Pipes and Cigar Holders ; 
Tegi olcas of cost to cleur out.=—Jaxrs Sovruer, Wellington, 
omerset. 


Dynamos from £8 10s., at the Manufactory, as 


undcr 


Own Patent Incandescent Lamps, 2}, 5, 10, 20 
candle- power, from 3s. td. cach, at the Manufactory as under 


Fairy Carbon Lamps, from 3s. 6d. each, to work 
with two cells, at the Manufactury, as under. 


Arc Lamps, guaranteed steady, from £5 5s., at the 
London Electric Lam and Dynamo Company, 1, Bowling 
Green-lane Buildings, Farringdon- road, E.C. 


Sausage Machine and Filler, with 1-horse 
engine and iler, £17. Upright Boller, 2 to 4 horse, £13.—79, 
Dudley-road, West Bromwich. 


54in. B le, half-plated, olus patent ball bear- 
ings to Sele eau 15 new, good N giving up 


riding; cust £18 10s. ; great bargain at £8 10s.—Bicycurst, 48, 
Union street, Torquay. ‘ 


Second-hand Lathes.—Send exact particulars of what 


ou require and one stamp for list of second-hand Lathes, Parts, 
sts, Chucks, &¢«.—Britannia Co., Colchester, Toul Makers to 
the British Government. 


Special Lathe for sliding two shafts at once, auto- 
matic action; stop at any length —Britannia Co. 


Metallic Violin Strings. Acknowledged success. 
SIX A or E,” post free, ls.—Joum EILIAxco, 3, Nelvin-grove, 


Liverpool. 

Electro-Plating Apparatus, 5s. 6d. Silver 
solution, 28. 3d. pint. tteries, 3¢.~—Mitts, Eastern Cuountics 
Plating Works, Ipewich. 


Galvanic Batteries. Quart Bunsen, 2s. 9d. ; quart 
bottle bichromate, 3s. 6d. Leclanche, 2s.; Swan lamps, +s. 6d. 
Price List, 2 stamps.—Mzi us. 


Electric Light.— Powerful 5-cell Battery and Swan 
lamp, with cenducting wires, iva. 6d.; electric beu, buttery and 
wire, 7s. od.—M ILLS. 


Concertina.—Powerful baritone, 30-keyed Anglo- 
Concertina, containing all the latest improvements, in rosewood 
case, new, worth £6, sacrifice for 3 guineas, genuine bargain. 
Mutual approval. Deposit or other wise. ] Sociurx, Confec- 
tloner, Wellington, Somerset. 


Engines, Lathes, Latheheads, Faceplates, Drill and 
Jaw Chucks, Finished or Castings, cheap and accurate.— WAIAXE. 


4in. Centre back-geared Lathe Castings, with 3ft. 
Sin. planed bed and gear wheels, dd8.—WaLxesr. 


List of Engines, Boilers, Lathes (finished aad in the 
rough), 2stamps.— WATER, and Co., 9, York-street, Chester. 


Harmonograph, for designing an almost endless 
variety of beautiful figures, made by two pendulums, making har- 
monic vibrations, with clockwork attachment, a highly iuter 
esting and scientific instrument, suitable for decorative purpon:s. 
Price £5 58. Specimen of work done by the above, 6 staumps.— 
R. K. Jones, ö, Ridley-stroet, Birkenhead. 


Two Cabinet Burnishers, new: one Cabinet 
Rolling Press, new; 1 plate Le Merveilleux, complete, almost 
new. hat offers? Castings for Burnishers suppheu - Apply to 
D. Gituss, junior, Bonnybridge, Stirlingshire. 


Pushes, fancy hardwood, best make. Platinum 
Contacts, wholesale. Boxwood Bobdbins.—Joun uon, Egiin- 
ton - road, Bow, London. 


Strong lin. screw- cutting gap Foot Lathe, new, 
beautifully finished, complete, with coange wheel , t. ende, tool - 
board, ac. Price fII.—HATTIs, Howard-street, Yurmouta. 


New Designs of Model Engines. Complete 
set of Castings for making Horizontal slide Valve Engine lin 
hore, II stroke, 8s. 6d. Working Drawings, two sheets, ls. 6d 
Hundreds of thes: sheets have been sold, and testimonials re- 
ceived. —S. E. HALLEZV EIL, Hanover-street, Manchester. 


Complete set of Castings for making Horizontal 
Flide-valve Engine 2in. bore 34 stroke, port boles cast in cylinder, 
ineluding bed and heavy flywheel, los. 6d. Working Drawing, 
two sheets, 28.—T. E. HALLE WILL, Hanover-street, Manches ter 


Hallewell Working Drawings and Cast - 
IS e. Foclose stamp for price-let aud testimonials.—50, Han- 
over-strect, Manc ester. 


bin. Leg Vice, steel jaws, equal to new, price 15s. ; 
bargain.—Tavtua, Wakcfield-strect, Warrington. 


Stocks. Dies, and Taps. 5-16in., in., 7-16in., din., 
9-Isin. Whitworth, cost 35s. Price 16s.—As above. 


Planing Machine, 18in. by 18in., 2ft. stroke, by 
hand or power.—J. E. Caarea, Crossley-street, Halifax. 


Engine Castings, 4in. cylinder, horizontal, Sin. 
stroke, first-class design ; approximate weight, Ji cwt.—J. E. 
Can ier, Crossley- street, Halifax. 


Electro-Motor, well finished, with driving pulley, 


post frec, ds. Larger sizes to oruer. J. SUTCLUFE, 


Electric Boat, screw propeller, with battery com- 
plete, igs. 6d. —J. Sueur, 53, Codar-street, Hulme, Manchester. 

Sight! Sight: Sight! Preserve Your Sight by wearing 
Francois London Smoke Spectacles, price le. 9d., in case, 

English- make, well-finislied Spectacles. in good case, 
post free ls. 9d. dee Trancois' List. 

Gift Slip. entitling holder to one Diamond Ring, No. 


dv on my list, will be issued in the tist dozenof London smoke 
spectacics 1 aeli next week. Birmingham ouers pot included. 


Model Screw Steamer, 12in. long, 4s. 6d., carriage 
paid, two for ds. ove Francois“ List. 

A. Francois, Devonshire-place, Ryland- road, Bir 
mingham, respectlully sulicits frum the Colonies luquirers fur hi 
List. 


Tool Grinder, Patent Right for Sale, or othe 
arrangement. Grinds chisels, plane icons, axes, adzes, &c., an 
bevel or curvature. —Warson, Lythe, Whitby, Yorks. 


Magic Lantern Slides. Notice.—Tuomas and 
Co., Artists, 7, Wouodstuck-ruau, Snacpherd's Mush, W., are nuw 
able, through alterations in their stuuto, to produce Slides of the 
highest excellence, and at the same price as hithertu—viz., Is. 
each. 

Magic Lantern Slides, 3jin. diameter. painted in 


tie higliest style anu Hnish, ls. each.—Tiomas aud Co. 


Magic Lantern Slides, 3{in., best quality, 18. 
Any subject to order. All Work dune ou the premises.—Tuomes 
and Co. 


Square Pianoforte, 3 guineas, remarkably sweet 
tone, peual , Carriage paid anywhere.— IIIXRILL., 2, Tottenham 
street, London, W. 

sin. Fans, for welding or brazing, 10s. 6d. each. 
Particulars, stunp.—Geo. Waris, Neeunam smaract, Suffolk. 

Powerful Telescope, open 29in., din. closed; also 
l dug. Moulds fur casting battery rods, J doz. copper cells (Quarts), 
bft. silk-cuvered copper wire, and about ¢cwt. zinc bars, owner 
having no lurther use for them, will tase £l the above lot — 
Utu. Weis, Needham Market, suffulk. 


One Bench Lathe, 82s. 6d.; another Bench Lathe, 
wita Compound Slide-reet Ain. Ceutres, . — Joux MIDDLETON, 
ClasgUw. 


Hin. centres back-gearel serew- cutting Lathe, gap- 
bes, change wheels, complete, 4 I8.—-Jonx Mippietox, Hope 
strect, Clasgow. 


Ain. centres Lathe, complete, has woo1 bed lined with 
iron, dus.—JuHN MibpLitusn, d, hope-street, Glasgow. 


Pair cast-iron Lathe Standards, new. weight 70lb., 
98. od.—W. Baowatnu, Umon-strect, St. Thomas, Exeter. 


Double Launch Engine, boiler, propeller, fittings, 
CYiuders about alm. by duc. altuke, Iö. ons Mivvistoa, Hope- 
alrecl, Glasgow. 


Musical Glasses, 10 notes and instructions, 10s. 6d. 
carriage paid. Quite a nuvelts.—sz, Cobden -strevt, Leicester. 


On sale, four Vols. English Mechanic.“ eleven 
** Design and Work,“ le. per Vul.—Hanson, When tnolme, Ciougu- 


foid, Manchester. 
Liverpool Astronomical Society.—A few 


copies of tne Abstract of Proceedings muy be had price 6d. cach. — 
Apply to the Sacuetagt, 55, Great Newton-street, Liverpool. 


Lawn-Mower, 14in., also Rollers, cheap, and small 
horizontal Engine, with two cylinders.—Wxa. Hivsor, Levens- 
hulme, Manchester. 


Cheap Rubber Stamps.—Your name, 10d., address, 
ls. 44. Waurranted beat wurk.—H. WMIour, a4, Parastone-rosad, 
Peckham, London. 


103 centre self-acting slide Lathe, 14ft. bed. also 
Grinuing Mill, chvap.— Wx. Hiesox, Ogden-street, Manchester. 


Pocket Aneroid Barometer, in good order, price 
233.— Wx. Sawiun, bridge: street, Whitby. 


Cuckoo Clock, splendid timekeeper, nearly new 
only 1js.—Ws. BI V box, Bridge-strect, Whitby. 


Real Whitby Jet Name Brooch, any name to order, 
12 stamps.— WX. Saw pon, Bridge-screet, Whitby. 


English Mechanic,“ unbound, 12 Vols., XXIV. 
to X XXV. Cash offers.—J. H., 37, Cobden - rund, Crook es, Sheffield 


Stammering effectually Cured by Co dence, 
and Manual of Instructions, or personally. Guaranteed. - Vor M. 
Aubert Park Library, High N. 


Electrical Apparatus, a useful collection for sale, 
cheap. G for appointment to scu.. E. L. A., Enotism Me- 
CHAN AN ce. 


Autographs, a valuable collection for sale. Write 
for upphinchent to see them.—ArTo., Exotism Mr uaxic Office, 
$1, Lavistock- street. 


t- H. P. Table Engine, Copper Boiler; boiler weighs 
ewt, pressed 4% pound square inch. Working order, 48. , 
Warden-road, Kentish Town. 


Bicycles. Tricycles. Chenpest offered. List one 
stamp. Direct-action Tric ele, 8 guineas.—Tacsot, Aston, New - 
port, Salop. 


Great Bargain.—3 h.-p. Steam Engine and Boiler, 


cheap —Amy, lo, Tib-lane. Manchester. 


Launch Engines, pair 3} bore, Sin. stroke, £18. 


Gin. sluice, cla. stroke, £50.—8. SMITH. 


Boilers suitable for launches, &c., 1, 2, 3, and 4 


H. -P.—3. owira, 


Milling, Slotting, and Shaping Machine, bin. 
55 a lutte, &3,—Address, Stamy, 2, Suuith-strvet, Qucea's-rusd, 
Auel. 
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SCREW-CHASERS. 
Foe handiness and general applicability, 
the hand-chasing tools beat the travers- 
ing mandrel and other appliances hollow. 
The advantage of having nothing to ng up 
—no cumbrous or expensive appliance to 
add to the ordinary lathe—is unquestionable; 
and with pretty constant practice great 
facility is acquired in striking and cutting a 
true thread with these tools. But, on the 
other hand, the requisite practice is by no 
means general: the necessity for cutting a 
screw is but occasional, and the hand soon 
loses the necessary knack; hence the desire 
of most amateurs for some special appliance 
to supplement or accompany these hand- 
tools. I have been using thein largely of 
late, of various pitches, from 7, the rate of 
my mandrel, to 24. I can generally run 
the former into a chuck of boxwood without 
the lead of a tap, and make a nice clean 
thread—and finer pitches are easier. But 
whilst at work, the fact often strikes me 
that these tools ought to give a lead, instead 
of needing the special guidance of a skilled 
hand. The action, it pi to me, ought 
to assimilate that of a knife-edge laid at 
a given angle upon a revolving cylinder, 
Which knife-edge at once starts its own 
traverse at a rate corresponding to the 
horizontal angle at which it is placed. 
The screw tool consists of a set of knife- 
sin equidistant and set at a certain rake, 
und if they were sharp enough to cut, or to 
indent the wood, and were of such a form as 
to be capable of close application to the 
revolving cylinder, they would, I imagine, 
lead a screw with little care on the part of 
the operator. But their normal shape is 
such that contact of their front or knife- 
edges is impossible, except to a very limited 
extent, and there is not sufficient cutting 
power to enable them to indent hard wood, for 
which (as well as for metal) they are chiefly 
intended. Being cut on a hob, the front 
edges can only touch from top to bottom a 
cylinder of the same diameter as the hob in 
question. Upon a large cylinder the con- 
tact is in two places only—namely, at the 
extreme point and bottom of these curved 
knife-edges. Upon a cylinder smaller than 
the hob there is more extended contact; but 
all the cutting power is at the upper surface, 
so that the lead of the tool is practically nil 
until the skill of the workman has cut the 
first groove of correct pitch. I think I am 
right in saying that these tools are cap- 
able of improvement, and may bə so 
made as themselves to give the lead re- 
quired, and if this can be done their use- 
fulness will be indefinitely extended. In 
the first place, the hollowness of the 
face should, I think, be obliterated as 
much as possible, leaving the knife- 
edges rectilinear; but here it is evident there 
must be some compromise, because neither a 
straight line nor a curved 5 one can 
adapt itself to all diameters, and, if the face 
of the tool is not deep, the concavity is, in 
many cases, not excessive. I have found 
some nearly flat, others sharply curved. 
Taking the former as probably the best of 
the two, is it possible to give the knife- 
edges more cutting power, so as to insure 
instant grooving of the work on their ap- 
ication to its surface. I think that if the 
ont edges were serrated, they would make 
clean work even in soft wood, and give the 
required lead too. 

In the Lathe and Its Uses,” I suggested 
something of the kind filing notches across 
the face of the tool; but this suggestion I 
would modify or extend to reducing the 
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knife-edges to fine saws, when I apprehend 
they would cut clean like the revolving 
cutter of General Dumbleton’s screw-tool. 
Holtzapffel, in speaking of the action of the 
hub upon the blank chaser remarks that, as 
the former revolves it causes the latter to 
traverse horizontally at the rate of pitch. 
This is the exact converse of what I am 
now suggesting. In this case the knife- 
edges of the hob are sawn across to give a 
number of ‘cutting edges, and it is 
sufficiently shown that they lend as well as 
cut. In the other case the serrated edges are 
upon the tool and the work is in revolution, 
but the lend and cut are exactly similar. 
Supposing this to be done, and the knife- 
edges converted into fine saws, or fine files, 
it is a question whether the faces would not 
be better convex instead of concave. I don't 
know how it may be with the generality of 
turners, but I think it casier to start a thread 
if the upper surface of the tool is bevelled off 
somewhat, instead of being left flat. It re- 
duces the cutting action of the points, but 
likewise prevents them from so greedily 
catching in. Holtzapffel, I observe, directs 
to tilt up the tool slightly by raising its 
handle; and, observe, when this is done the 
points alone engage, and the faces or knife- 
edges are wholly out of contact, so that they 
do not even help the lead. There is, in fact, 
no lead except that afforded by the skilled 
hand of the workman, and only after the 
lead is given do the front edges come into 
action, and then only as guides falling into 
the groove or thread, and not as cutting 
edges. The question is, cannot these be 
made into cutting edges so as to give the 
lead themselves? As regards inside tools, 
I think there can be no question that the 
face should be rather convex than concave, 
or at least flat. A tap held so as just to 
bring one of its edges formed by the flutes 
into action, and used as an inside tool, will 
be found to work quite as well, if not easier, 
than an inside chaser. I much wish that 
some one of our tool-makers would experi- 
ment in this direction. It has been su j 
gested to me that a file-like front face would ' 
become choked at once: if so, a coarser | 
tooth could be adopted, the sole object being 


i 


to get a cutting action on the knife-edges. | 


O. J. L. 


ELECTRICAL RAILWAYS. 


Fork the time being the question of the 
transmission of energy in the shape of 


electricity is confined to the practical appli- ' 


Siemens and Halske demonstrated more than 
two years ago by their Lichterfelde line, near 
Berlin, and what is more to the purpose, since 
the opening, there has been neither hitch 
nor accident of any kind. In addition to 
that line the same firm have put down and 
worked an electrical tramway from Charlot- 
tenburg to the Spandauer Bock, Berlin, a 
length of 1} mile; a short line, used during 
the summer only, in Rostverloren-park, near 
Amsterdam; and a mine railway at Zan- 
kerode, in Saxony. The experiment made 
by Siemens Freres during the Electrical Ex- 
hibition in Paris was a success while it lasted, 
for the electric car carried more than 13,000 
passengers per week, and latterly they have 
successfully estublished the line between 
Portrush and Bushmills under the direction 
of Sir C. W. Siemens. In America Mr. 
Edison hasa line of his own at Menlo- 
park which is something more than a mere 
tramway, for quite a long and heavy train 
is frequently hauled over the 2} mules or 
so which are now open. The first Point 
to be considered in planning an electric rail- 
way is the means to be adopted for conveying 
the current to the motor, for it is obvious 
that with the best-devised scheme a serious 
leakage of power may be easily brought 
about; but practice under this head must 
also vary with the special conditions, as 
much, perhaps, as the suggestions vary 
amongst themselves. The rails themselves 
can be and are used for conveying the cur- 
rent; but in the case of the Zankerode 
Mines, where it is frequently necessary to 
lift and shift the rails, the current is led 
throughout the workings by an inverted T 
iron affixed to the roof. On this rail a little 
carriage slides freely and makes connection 
with the motor, while a similar rail serves 
as the return wire. The engine in this case 
weighs 30cwt., and can draw a load of 160cwt. 
at the rate of 7} miles an hour. The theore- 
tical features of electrical railways formed the 
subject of a paper read last week before the 
Society of Arts, by Mr. Alex. Siemens and 
Dr. E. Hopkinson, in which the latter gen- 
tleman gave a description of the Portrush 
Railway, and some useful fi s connected 
with the expense of working it. The 
former, by means of Dr. John Hopkinson’s 
electrical hoist, and some measuring ma- 
chines, gave experimental examples of the 
fundamental principles involved in the ap- 


| plication of electricity as a motive power, 


and showed that the following conclusions 
are to be drawn from the results of the ex- 
periments. 1. The motor, as a machine, is 


cation of the current on tramways, the most entirely independent of the generator, and 
notable example of which is undoubtedly ; must be designed for the particular work it 
the Portrush Electrical Railway, as it is has to do, without reference to the generator. 
called—notable because it has already been 2. The current depends upon the load on 
successfully worked by generators driven the motor, and upon no other thing what- 
by a steam-engine, but is also about to be ever. 3. The spced depends upon the 
supplied with energy obtained primarily | EMF of the generator and the total re- 
from water-power. Although the vast | sistance in the circuit of the machines. If 
power running to waste at the Falls of the mains which supply the current to the 
Niagara or in the gorge of the Severn has | motor be maintained at a constant potential, 
figured often enough in lectures and papers and the motor be separately excited or have 
on the future of electricity, no move has yet permanent magncts, the speed is propor- 
been made to seize upon the energy there tional to the potential of the main, less the 
available and to transmit it by means of lossof potential due to the resistance of the 
dynamos and cables to places where armature. These conclusions are supported 
it could be utilised. On the contrary, by a number of experiments made at the 
the practical men seem to look askance at works of Siemens Brothers, which show 
the projects of the enthusiasts, and discard that for a given loud the current remains 
electricity, even where it could be utilised : constant, whatever the speed, and that the 
with advantage—supposing it is possible to latter depends principally upon the resist - 
transmit energy economically by its aid. ance through which the current passes. It 


The St. Gothard Tunnel, it will be re- 
membered, was drilled by machines worked 
by compressed air, and that was supplied 
by pars driven by the water-power which 
is found in abundance in the neighbourhood. 
It seems, therefore, to be a neglect of an 
excellent opportunity to allow the power to 
run to waste, and to haul trains through the 
tunnel by means of fuel-burning loco- 
motives. That locomotive carriages can be 
successfully worked by electricity, Messrs. 


follows that the gencrator must be designed 
to give the current required by the motor, 
and have sufficient E M F to give the 
requisite speed after allowing for fall of 
potential owing to the resistance of the 
mains. 

The Portrush Railway at present extends 
from the terminus of the Belfast and 
Northern Counties Railway to Bushmills, a 
distance of six miles; but it is intended to 
connect it with Dervock, thus completing 
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the connection with the narrow uge 
(3ft.) system from Ballymena to are 
and Cushendall. For about half a 
mile the line passes along the principal 
street of Portrush, and for the rest of the 
distance the rails are laid on the sea side of 
the county road, the curves and gradients 
being almost, as a matter of course, often 

and severe. The terminus is in the 
market-place of Bushmills. There are five 
‘‘ passing-places ” on the line, all of them 
situated 5 so that the car which 
is i own dispenses witb the current, 
which follows the ingide rails and is avail- 
able for the ascending car. About 1500 

from the B ills end of the line is 
a waterfall with an available head of 24ft., 
and an abundant supply of water at all 
seasons of the year—thus giving an ap- 
proximate pressure of about 10lb. on the 
square inch, and ample power with the 
turbines that are now being erected for 
working the whole length of the line con- 
templated. From the turbines and the 
generator, the current will be conveyed to 
the end of the line by means of an under- 


ground cable; but at present the erator 
is driven by a small icul steam- 
engine of about 25 I. H.P., which is 


estimated to consume about ölb. of coke 
* horse-power. The conductor is a 
rail weighing 191b. to the yard, 
which is let into the tops of posts, 17in. 
above the ground, placed about 10ft. apart, 
and about 22in. from the inside rail. The 
conductor is connected to the dynamo, a 
mek fe shunt wound machine, by means of an 
underground cable, and two steel springs, 
one at each end of the car, take the current 
from the conductor to the motor. These 
rings or brushes project about 6in. from 
the side of the car, and their wear is very 
slight, though in dry weather the T rail on 
which they rub requires to be slightly 
lubricated. These double brushes serve a 
useful purpose, for in the length of six 
miles a number of gaps are required where 
roads lead from the farms, &c., to the sea- 
shore. In the majority of cases the double 
brushes will serve to keep up the con- 
nection, for before the rear brush has lost 
contact, the front one will have remade it. 
There are, however, some gaps too wide to 
be bridged in that way, and in those cases 
the driver will break contact before reaching 
the gap, and trust to momentum to 


carry within reach of the con- 
ductor. The current is conveyed under 
these gaps by an insulated copper 


cable carried in a wrought-iron pipe 
buried 18in. beneath the surface. From the 
brushes the current passes to a commutator 
worked by a lever which switches resistance 
frames in or out of the circuit, as may be 
desired. The same lever alters the position 
of the brushes on the commutator of the 
electro-motor, and governs the direction of 
rotation. The current must not be turned 
fully on or off suddenly; hence the appli- 
cation of resistances which are put in or cut 
out according to the judgment of the 
driver. The electro-motor is in the centre 
of the car beneath the floor, and drives one 
axle only, by meaus of intermediate gear 
and a steel chain—the reversing levers and 
those working the brakes being fitted at 
each end of the car, so that the driver is 
always at the leading end. From the motor 
the current passes through the axles to the 
wheels, and then back by the rails, which 
are uninsulated, but are connected to- 
Breer at the joints by a double copper 
oop, the ordinary fish-plate giving a very 
uncertain electrical contact. It is found that 
the ‘‘ earth is altogether untrustworthy 
as a conductor for large currents, though it 
no doubt materially reduces the total re- 
sistance. The T rail conductor is also con- 
nected up by means of fish-plates, and the 
double copper loop at the joints, which 
occur at every seven yards; but, as may be 


imagined, owing mainly to the moistness of 
the climate, insulation has been a source of 
considerable trouble. By placing a a of 
insulite between the rail and the posts, w ich 
are boiled in pitch, an insulation of from 
500 to 1,000 ohms. per mile has been 
obtained, which represents a loss of under 
5 per cent. when four cars are running. At 
present only one car is at work ; but before 
the heavy traffic of the summer commences 
five cars will be ready for use. The portion 
of the line within the town of Portrush will 
continue as at present to be worked by 
steam tramway engines, and it is from the 
experience gained with these that Mr. 
Hopkinson makes his comparative estimate 
of cost. The engines weigh 7 tons and haul 
12; the dynamo weighs 13 cwt. and hauls over 
6 tons; hence it draws weight for weight five 
times as much as the steam-engine; and as 
to cost per week there is a saving of 25 per 
cent. in favour of the electric system. The 
fi s are not satisfactory, however, for 
while a driver and cleaner are put down to 
the steam tramway engine, we have only a 
‘ stoker” at less than half their combined 
wages for the stationary engine to drive the 
dynamos. Conductors are omitted on both 
sides; but if we mistake not the driver 
of the electrical car will need to be an in- 
telligent, if not a skilled man, and the 
will as surely want cleaning as that of the 
locomotive. Depreciation at 15 per cent. 
on the electric car is not enough, if it is 
deemed necessary for the tramway a 
although as Dr. E. Hopkinson said, Sir C. W 
Siemens has dynamos which have been at 
work for four years without needing any 
repairs, except to the commutators. How- 
ever, that is a matter which will soon be 
tested by actual experience, and it is fair to 
note that the stationary engine consumed 
ölb. of coke per I. H. P., while the portion of 
the line was the worst half. The potential 
in the conductor is about 225 volts—well 
within the limits of safety assigned by Sir W. 
Thomson and Sir C. W. Siemens. while at the 
same time sufficient to giveshocksunpleasant 
enough to keep idle hands off. The experi- 
ence already gained is of the greatest value, 
for there are many points discovered only by 
practical trials which modify theoretical 
views. Thus it has been suggested that 
reversal of the motor would form a most 
effective brake, and so it will, but it must 
be used only in the greatest emergency, for 
the sudden reversal will tend to break down 
the insulation at any weak point in the 
machine. The dynamo revolving at a high 
speed, the momentum of the current is 
considerable, and it is advisable to insert a 
high resistance at the moment of reversal. 
As the line is technically only a trumway, 
the speed is not allowed to exceed 10 miles 
an hour. The working of the Portrush 
Electric Railway will be watched with much 
interest next summer by not a few interested 
spectators, and, if the whole six miles can 
be worked with a maximum leakage of 
5 per cent., railways of the kind will 
multiply wherever it is possible to put up the 
conductor, and especially where water- 
power is available, for then they will 
probably show an economy of 40 per cent. 
as compared with steam-worked tramways. 
The 5 per cent. leakage, however, was over 
only three miles of the line: it may be that 
the loss will be much greater when the con- 
ductor becomes 30 or 40 miles long, though 
it should be noted that no very extraordinary 
efforts were made to secure complete insula- 
tion. At present there is no likelihood of 
electricity supplanting steam on the main 
railways, for the expense of construction 
necessary to fit them for heavy locomotives 
and high speeds has already been incurred ; 
but in the case of new branch lines or exist- 
ing ones that do not pay to work by steam, 
it is probable that we shall see elcctrically- 
propelled cars in use much sooner than many 
expect. 


MICROPHONIC CONTACTS. 

AY the meeting of the Society of Telegraph 
Engineers and of Electricians, last week, 

Mr. Shelford Bidwell, M. A., read an interesting 
aper on microphonic contacts, a subject which 
has recently attracted considerable attention 
amongst electricians. In Prof. Hughes’s memor- 
able paper read before the Royal Society in 1878, 
it was shown that loose contacts of any substance 
which would conduct electricity could be used, 
not only for transmitting speech, but also for 
rendering andible in the telephone sounds quite 
unappreciable to the unassisted ear. se 
contacts, however, wero soon found to be un- 
certain in their action, and untilthe experiments of 
Mr. Stroh, andof Mr. Shelford Bidwell were made, 
there was much in the details of the behaviour of 
microphonic contacts which had not been satisfac- 
torily explained. The experiments of Mr. Bidwell 
have removed the element of uncertainty to a 
large extent, and have brought out several in- 
teresting facts not previously noticed. The first 
requisite was an instrument for accurately mea- 
suring and regulating the pressure between the 
conducting materials, and after several trials that 
was found in a fine steel knitting-needle, balanced 
on a knife-edge, and carrying at one end a split 
tube of thin copper for holding short rods of the 
substances to be tested, which were pressed at 
right-angles upon another rod, held in a spring 
clamp by means of weights placed in a „ 
suspended from the knitting-needleat a point about 
cii eiun between the knife-edge and thesubstances. 


Sear to be tested formicrophoniccontact. The other end 


of the knitting needle carried a sliding counter- 
poise, so that tho greatest nicety could be obtained in 
regulating the pressure at the point of microphonic 
contact. With rods of gus- carbon, 6mm. in 


. | diameter, seventeen series of observations were 


made, with weights in the scale-pan varying 
from 6 gramme to 100 grammes, and it was 

found that the greatest variations occurred when 
the pressure was small and the resistance com- 

paratively high, the measurements being made 
with a Wheatstone bridge in the ordinary manner. 
Between 25 and ‘5 grammes the resistance falle 
5-lohms, but between 25 and 50 grammes it falls 
only -3ohm. Many changes in details were made 
in the courso of the experiments, in the shape of 
different proportional coils and greater er less 
number of battery cells, and it soon became 
evident that the resistance of the carbon eontact 
was largely dependent on the E M F of the cur- 

rent used. he arrangement of the testing 
apparatus itself was also varied, but unfor- 
tunately we have not space to enter into full de- 
scriptions, and it must therefore suffice if we give 
the conclusions at which Mr. Bidwell has arrived. 
His experiments prove conclusively that carbon is 
on all points much superior to metal for micro- 
phonic contacts, for to speak only of one point, 

in the case of carbon, pressure and current act in 

consonance with each other—pressure diminishes 

the resistance, and in so doing increases the 

strength of the current, and the current thus 
strengthened effects a further diminution in the 
resistance. On the othor hand, in the case of 
metals, or clean bismuth at any rate, pressure 
and current tend to produce opposite effects—the 
resistance is diminished by pressure and the cur- 
rent consequently is strengthened, but by reason 
of that increased strength the resistance is higher 
than it would have been if the current had 
remained unchanged. The effect of the anta- 
gonism is not great, but it is sufficient to give a 
material advantage to carbon. To construct a 
carbon pencil microphone of maximum efficiency 
several questions have to be answered, and the 
following will give an idea of the way in which. 
Mr. Bidwell has answered them, guided by the 
results of his experiments. A typical microphone. 
element consists of a horizontal carbon pencil 
supported at its onds on two carbon blocks at- 
tached firmlyto a soundboard, usually of thm pine. 

The soundboard is acted upon by air waves, andi 
caused to repeat upon a smaller scale the move- 

ments of the air particles which beat against it. 

It carries the lower carbon blocks with it in its 
movements, and causes them to are with varying 
force against the under side of the loose carbon 
pencil, The varying pressure produces altera- 
tions in the resistance at the points of contact, in 
exact correspondence with the phases of the sound 
waves, and the strength of a current passing 
through the system is thus regulated in such a 
manner as to fit it for reproducing the original 
sound in a telephone. The loudness of the 
repeated sound increases with the limite between 
which the current is made to vary. 
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Working easily, and 
will last much longer 
f. thumb practice, and : 


a strong current will enormously increase the clearance in necessary’. 
e of the contacts, or some of them, thus | being frec from shock, they 
than wheels made by rule-o 


tterly dostroyin the efficiency o 
ya 


es are somewhat arbitrary. 


sonorous vibrations upon 
rk the wheel has to do. 


being so small as to be negligible), it follows that, 
it the variations of pressure are to be 
the upper block must be ca 
ance to the movements wW ich 
tend to perform. It will, of course, do this the 
more effectively, the greater its inertia, and 
therefore its mass or weight. In order, therefore, 
to secure the greatest variations of pressure, the 
loose carbon must clearly be heavy- 

But with the ordinary arrangement a heavy 
carbon implies great pressure at the points o 
contact; and jt has been clearly proved that the 
resistance is far more 
average pressure is 8 
Here, then, we have two conflicting requirements, 


and, if the usual arrangement is to be 
and it will be 


and we need scarcely say 
forms a valuable contribution to the subject of 


— 
PATTERN MAKING. —III. 


Cog-wheels.—_Spur-gearing. 


OW on the pitch-line of tho wheel, should have half a dozen arms, W 
corresponding inner sweep, Fig. 2. Take | may be plated up to oft. in diameter if it be of a 
one of the discs, placing the point of the needle | 3 or 4in. pitch, i : 

From 2ft. to 6 or 7ft. in diameter a wheel should 
have six arms; but if of more than that size, it 
should have eight or ten. The width of the arms 

be roughly taken at twice 


nearest the rim may 
following formula from Box 


is preferable : 


depend on pitch, for a 2ft. 


F C. K. FIG.@- 
the pitch; but the 


compromise must be effected, 
necessary to ascertain by experiment or calculation 
i on ‘‘ Mill-Gearing 


what must be the weight of the carbon in order 

that sonorous vibrations may . ies 

1411 85 7.31 x Px WX VS = B 
A 

Where 

7-34 is a constant multiplier, 

P = pitch, 

W = width of wheel, : N 

N = number of pinions which wheel has to drive, 


Mr. Bidwell thinks, be decidedly better to depart 
A = number of arms. 


from the usual form, the 
of which is its extreme simplicity. 
methods will suggost themselves of arranging the 
materials in such a manner that, w 
of the loose carbons is great, the 


The arms taper from tho boss towards the rim 
foot of length. The 


thickness of the arms, as also of the rim, sho 
teeth. The ribs, or 


slight pressure against the fixed carbons or 
instance, the loose carbons may be suspended eeth. 
vertically upon a wire (attached to the frame 0 cross-arms, should be half this thickness, and be 
the instrument) which passes through holes in slightly tape wards their outer ends. The 
their upper extremities, their other ends restin boss in small wheels should be twice the diameter 
lightly upon a horizontal pencil, which is fix of the bore ; but beyond a bore of 3 or 3}in. this 
to an upright goundboard. This may be mounted would make the metal excessive- Then this for- 
in a swing-frame like that of a looking-glass, and mula may be used: 
the pressure of the carbons adjusted by varying 3821“ + id. 
the inclination of the frame. Ordin ingenuity Where 
lishing the 3 = thickness of metal in t ces, 
" = a constant, 
qd = the bore or the wheel. 


will suggest other methods of accompli 
f boss should be greater than the 


same purpose. 
The question as to whether it is preferable to) < 
arrange the elements in series or in multiple arc The length o 
If the elements are in preadth of the wheel to ensure steadiness on the 
shaft, and may be obtained thus :— 


ies the whole of the current used will pass 
. a L =B + 0°06 R. 
Where 


each element will be traversed by a current, the 
strength of which (supposing them all to be equal) 
will be inversely proportional to the number of 
clements. Now, the sensitiveness of the contacts 
ressure increases tly with 


to changes of greatly 
small currents; hence it follows that the multiple 


arc is to b 
game reasoning, in & m 


a system in whi 
ined: for the greatest 


The breadth of tooth is pure 
it frequently bears some relation 
d a-half times that distance 


we will plate with a disc 
one-fourth the breadth of tooth. Our wheels 
will, therefore, have the accompanying dimen- 

to which dimensions wo now 


ge 
perfection, therefore, the multiple arc’ system against the sweep, and 
pure and simplo should be adopted. ing a gont pressure sions, Fig. 3; 
The high degree of, sensitiveness attending the | time he needle point wi f | proceed to make the patterns. : ; 
use of small currents, points also to the advan- Any one who had the least experience un 
umber of the elements: wood-working knows how stuff which 1s even 
will | moderately dry and warp out of 
truth. In anewly-cut surface, either desiccation 


tage of multiplying the n 
ht well be made much greate 

being limited onl by con- 
siderations of space. The soun ould or absorption of moisture 
or there will be a risk of | and w ; upon the condition of the timber and the state of 
the atmosphere. And when wood warps curvature 


of course, be too large, 
the sonorous waves rea 
od | in the direction of its breadth always takes place: 


direction is oblique to e board. | of striki out, is, 

But it would not be difficult to arrange 50 or 60 | used for the roots of the w 

such suspended elem ithi i ini 

centimètres square. Mr. Bi 

mitter upon this plan, in which the suspended points, 

elements, forty-five in number, consist of brass having got the curve for the 

tubes filled with lead, and having short pieces of | lying below the pitch-line in the large wheel, use 
e disc which generated them to strike the 


carbon fitted into their lower ends, and he believes 

its performance is greatly superior to that of most 

instruments of the kind. line. For that purpose Jay the outer pinion 
Since the efficiency of a microphone depends | sweep on its pitch-line, and roll the disc as before. 

principally upon its power of varying the er disc, usually smaller than 

of the current in a circuit comprising the micro- of the wheel and disjointed b rough usage. A ring bu. 

i ted | a large number © these segments is like the old 


section of its fibres, hence short grain mu: 


tterns. For these reasons many 
in workshop parlance, “built up,, 
rim of our wheel will be built up in courses, 
or layers of segments: in this case the rim 


hone, à battery, and the . wire 0 
Induction coil, it is clear that the electro-motive 
force of the battery should be as high as is con- Where the wheel 18 marked out 
sistent with other conditions, and the resi take the inner and outer diameters off the draw- 
with aco For having found, a ing with a pair of beam com called ‘‘ tram- 
mels,” and describe a template segment on a doc 
1 and the 


m 
for the best approximate radius, the flanks ; e segm 
ith that | piece of board, allowing 2 lin. inside, 
at each end 


of the battery 

ional change. of resistance caused | centre 

i ini the teeth are struck uniformly with : 
ide for turning off, and zin. 


keet in 


for tHe proport 
bv sonorous vibrations remaining the same, the [of all 
i i minimum currents, | radius. To insure accuracy in these centres, & same outs 

the greater will be the actwal difference between i for jointing. In wheels of less than four or five 
them But for securing sensitivencss it is very i diameter let six such segments go to the 
ugh the virele ; if larger than that, have eight or ten. 
Now mark out the necessary number of segments 
thus obtained, and saw these roughly 


micecophonre should not exceed a certain 
from the one 


and indeed, if the pressure is light (as 
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to shapo with a bow, or compass saw. Tho next 
matter is to face up a wooden chuck true, and 
glue the first sct of segments upon it. This first 
set must not be glued direct on the chuck, but to 
strips of paper glued—one side to the chuck, 
the other side to the segments. This prevents 
the wood from splitting away when the finished 
pattern is lifted from the plate, for the paper, 
though strong enough to retain the ring in place 
while being turned, splits through the middle 
when the pattern is lifted with a chisel. 

Allow this tirst course of segments to become 
properly dry and set; then, with a turning- 
gouge, just skim off the rough surface of the 
wood Thon take a firmer chisel, and scrape the 
surface smooth and level. This is most essential, 
as the beginner will learn when trying to joint 
the next course. A wooden straightedge must 
be chalked and passed over the surface from time 
to time, the projecting parts of the work being 
reduced, as indicated by the chalk. When a 
straight unbroken line of chalk becomes trans- 
ferred from the straightedge to the face of the 
ring, the surface is true, and ready for the next 
layer. Chalkover this faced portion, and fit to 
it the next course of sweeps, using a trying- 
plane, finely set. Plane the ends of the segments 
from the deo of a shooting board, or saw them 
with a fine tenon-saw. Glue them down, takin 
care, a8 in all glued joints, to work out 
superfluous glue by rubbing and pressure com- 
bined; and have tho glue newly made and 
rather thin. The further security of the joints 
may be insured by fastening them either with 
nails or pegs, tho latter mode being preferable. 
Nails have an unpleasant way of bending aside, 
and a ing just where they are not wanted. 
Pegs will hold as well as nails, and cannot 
damage a sharp tool either. The pegs should 
be split, not sawn, out of pine, and tapered and 
driven tightly into the segments through brad- 
awl-holes bored for their reception, and they 
may be touched with glue to increase their 
adhesion. 

Having completed the building- up process, 
now turn the ring, roughing with a turning- 
rouge, and finishing with a firmer-chisel, 
diamond-point, and round - noso. 

A word about these turning-tools. The multitude 
of tools used by amateurs and ornamental turners 
have no place in the patternmaker's kit. Gouges, 
side-chisels, firmer-chisels, round-nosed tools, 
and diamond- points. cach in two or three 
different sizes; those are all which are ever 
required. Beyond a plain moulding, anything 
artistic in the pattern-shop is seldom wanted. 

The gouge used by turners is a stout tool, 
ranging from a iin. to ljin. in width. The zin. 
und the zin. are the most useful in general 
pattern · turning. In common with all turner's 
tools, its handle should be long, say, a cou le or 
three inches longer than the tool itself. uch 
depends on the way in which it is ground. A 
gouge ground like Fig. ö will do en well for 
quickly roughing down a long parallel surface; 
but for a moulding, or even for our wheel, it 
would be utterly unsuitable, because of the 
readiness with which its corners would catch in 
the work. What more trying to temper and 
patience than to sec a Pe of work, when all 
but finished, disfigured by a ‘‘kick’’ of the 
gouge at the last cut, or knocked out of truth by 
the force of the sudden arrest’ But by grindin 
the gouge as shown in the second figure, and 
holding it slightly sideways, round and hollow 
portions of work, and small corners may be turned 
safely and quickly in half the time that would be 
occupied by an unskilful workman in seraping to 
shape with round nose and chisel. Note also the 
double-bevelled, obliquely-ground chisel, Fig. 6. 
The obliquity need not be very great. It is 
used as a shaping and parting tool; but it should 
be ground thin, und be held very firmly in the 
hand when in use as a shaping instrument. 
Gripping the handle in the right hand, place the 
forefinger of the left hand underneath the rest 
of the lathe, and clasping the tool between the 
lust three fingers and the thumb of the same, 
turn the job in hand, cutting nearer to the obtuse 
than to the acute-angled end of the chisel. For 
work of less than 3in. diamcter, a side chisel is 
a clean and easily used tool; but work of larger 
dimensions had better be scraped with the 
firmer chisel, which must be ground to a more 
obtuse angle than is required for common paring 
purposes. 

For working hollow radii, the round nose, 
Fig. 7, is useful, either to clean and finish what 
the gouge has roughed out, or to work a hollow 
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where it would be inconvenient or unsafe to 
attempta gouge cut. This should also be ground 
somewhat obtusely. <A stiff gin. coachmaker's 
or a mortise chisel makes a capital round-nose, 
the superiority of each over a firmer-chisel con- 
sisting in their greater rigidity. For finishin 

holes, or for cleaning up the inner parts of small 
cylindrical work where a sqnare-ground chisel 


would not enter, the diamond-point or side-tool 
is uscd. Fig. 8. This is ground to any angle; 
but a very acute one is preferable, because it 
will then embrace a very wide e of holes. 

All these tools should be kept sharp. It is a 
mistake to suppose that turning tools do not need 
so much care in this particular as bench tools. 
Certainly a dull instrument, which would be 
useless on the bench, can be made to scrape in 
the lathe. But no amount of scraping and glass- 
papering will compensate for the evilof badly- 
sharpened tools. The time spent in keeping 
them in good order is more than saved by the 
workman. 

Lastly, hold all turning-tools very firmly in 
the hands. A feeble or unsteady grasp will 
produce mischievous results, as the tyro early 
learns by woful experience. Wood-turning is a 
beautiful art, and although thero is no scope in 
the patternmaker’s occupation for its higher 
developments, it should be every workman’s aim 
to render hi an adept at the lathe, and to 
turn out his work with a finish that would 
yield credit to a professional turner. 


PROF. 8. P. THOMPSON'S NEW 
TELEPHONES. 


HE telephonic apparatus recently patented 
by Prof. S. P. Thompson, of University 


College, Bristol, is so simple and in many 
respects so suggestive, that it may be useful, as 
it certainly will be interesting, if we illustrate 


some of the forms devised by him. The im- 
provements relate to telephonic transmitters 
based upon the principle discovered by Philipp 
Reis in 1861, namely, that of employing current- 
regulators actuated, either directly or indirectly, 
by the sound-waves produced by the voice. By 
the term current-regulator is meant a device 
similiar to that employed by Reis, wherein a 
loose contact between two parts of a circuit (in 
which are included a battery and a telephonic 
receiver) offers greater or less resistance to the 
flow of theelectric current, the degree of intimacy 
of contact between the conducting pieces being 
altered by the vibrations of the voice. In Reis’s 
transmitter, and in Edison’s transmitter, and 
other well-known forms of these instruments, 
the action is indirect, a tympanum of stretched 
membrance or other equivalent organ, such 
as a diaphragm of mica, being used t to collect 
or magnify, or concentrate, the vibrations of the 
voice, and to convey them to tho point or points 
of loose contact that regulate the current. In 
other forms of transmitters (for example, some of 
Hughes's microphones), the mode of action is 
direct, the air-waves heating directly upon the 
conductors or electrodes which are in loose 


liable to two 
articulate so loudly as transmitters in which there 


the vibrations. 
difficulty, the speakor speaks with his mouth very 
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telephone transmitters, viz :—those in which the 
current-regulator is combined with a tympanum 
or diaphragm, and those in which the current- 
regulator is acted upon directly by the air- waves 
of the voice, the improvements relate to the latter 
only, as Prof. Thompson dispenses with the 
membrane tympanum used in Reis's transmitter: 
and does not employ the tympanic diaphragm of 
mica used in Edison's transmitter ; he does not 
even employ any diaphragm in the sense of a 
partition between the current-regulator and 
the air-waves of the voice, as in Theiler’s 
transmitter. In the improved transmitters, the 
air-waves act directly upon the current-regniator 
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itself. As a result, the articulation is clearer 
for some of tho consonantal sounds, which are 


only imperfectly or difficultly transmitted by 
telephones in which the current-regulator is 
affected indirectly through a tympanum, dia- 
phragm, or partition. Transmitters of the class 


to which tho improvements relate are ordinarily 
efects. Firstly, they do not 


is a tympanum or diaphragm to collector magnify 
Secondly, when, to obviate this 


contact, without the intermediation of a tym-|close to the current-regulator, tho moisture ef 
panum or diaphragm. Of these two classes of | his breath condenses upon the contact points or 
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Guch a vibrating tonguc is 
5 where it 18 attached behind 
the contact points or current- 
on the same face of the tongue 
V as that against which the voice-wavcs impinge. 
This tongue may be itself an electrode, and 
of the current-regulator, in whic 
case it is formed of metal, carbon, or elastic con- 
ductor, whether anhygroscopic or not. 


adjacent parts of the regulator, interfering with | contact points C. 
its action and spoiling the articulation. e| shown at V in Fig. 
for | a flanged tube T: 


obviating these defects. Prof. | regulator C being 


reflectors or reverberators (one 
shown in Fig. 1, in 
ing of glass, metal, 
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axis of rotation: this paraflactic error can be 
rendered insensible by removing i 
behind which the i 


slits 
focussed on the diaphragm as seen through the eye- 
i ocular or a single-lens eyepiece, 


which the sound-waves are turned aside from 

their straight or irect path, and are made to 
eon the careat aide precisely as — [—— aud ie te in a positive one. op erat e 
rays of light may De turned aside or conver parallactic disp acement of the lens dus to its 
by a polished mirror. If actual mirrors 0 ON THE MA NIFYING POWER OF A eccentric position as it revolves about the axis of 
polished metal or silvered glass are employed for TELESCOPE. rotation now introduces no error in the measure- 
this purpose, they have the additional advantage By J. M. ScHAEBERLE. 1 5 1 the telescope can be placed close to 
tho speaker tho presenca of HAVE lately devised a very simple arrangement If a theodolite, having a finely -graduated hori- 
zontal circle, is available, the eye iece can be 


of revealing to 
moisture. But in any case reflector, 
or reverberator serves to collect the sound- waves 
from the speaker's mouth, and to | degree of accuracy. 


to the current-regulator w wooden arm about two feet mm 


intercepting moisture from the sp 
M is the mouth-piece or tube ; 
regulator; R is the reverberator. 
screw and an out- let cock 
collects in the mouth-tube are also provided 
The mouth- pieces hitherto | axis the eyepiece is 


The only apparatus roqui 


two fine needles, one near each end of 
needle near the wide end i i i 
an horizontal 


narro 
to serve either as protectors (formed by fastening t 


from moisture, and Prof ‘Thompson finds t 

mouth-pieces for as shown in | theocular) shall 
Fig. 2, be paraboloidal | 9f the axis of 
form. Another part of the invention consists in | eyeptece having 
employing, 

materials as 
liable, by their respect 
to condense films of moisture, while at the same needle) 
time they are good conductors of electricity. | through the 


Prof. Thompson prefers to use, as ma 
the current-regulator, either spongy i 
carbide of platinum, 
elastic carbon specially prepared, having first 
deprived such materials of their hygroscopt 
roperties by treatment with petroleum, or with 
other suitable hydrocarbon, solid or liquid. In 
and especially where the contact 


some cases, 
surfaces of the current-regulator are of platinum | cross a diameter of the diaphragm, 


or other metal, he finds 
their surfacce constantly moistened with potro- 


5 of t 


e equatiou sin SA 


meridian | and having the small decliva 


evidently 


1. by means of which the magnifying power of a 
telescope can be determined with almost any desired 

d| measured as above, deduced 
length, by 


Directly over this should still be in good focus when 


in width | rently touches this edge. 


ongation | focus of the objective and the optical ce 
he | object-glass must first be determined, an 


ed for a star, near the 


, the eyepiece 
being now attached to the telescope, the expression the focal constant f of the eye 


the 


placed over the vertical axis an the angle, 
r from the circle read- 
igi: 
t is hardly necessary to state that the dis- 
i used in determining the magni- 
should not be at too great an 
the optical axis of the eyepiece, the 
d in determining the timè of transit, 
near the edge of 
of view, and instantly occulted as it appa- 


fixed star, use 


the focal iece with 


eat accurac the 


the simplest as well as the most reli 
this constant is to rule three 


i ee a piece of mica p 


tan (90° — 2i z . cos d). The expresaion for 
iece is then, f = 
(F, P), P being determined from tne direct measure- 

plane figure“ 


ments of the angles subtended by any 
common focus of the objective and 


be 


leum or other hydrocarbon by supplying them | P = (tan 1 A tan } t cos ò) essontially | laced in th 
through a cotton filament in communication formula given by Rev. W. Dawesin Vol. XXIII. of places — feour the t Js of the tel 
with a small lubricator or oil-vessel. The im- ue Monthly a of the Roye Astronomical a as scen from the two enes © See. 
rovements also partl consist in so arrangin ociety. This ardent astronomer there gives way i 18 
the conductors AF electrodes, or other 105 of for finding this angle 8 but for several Ann Arbor, Mich.» 189° ee 
the current-regulator, that the points of loose N aged 1 aa aoe origi E 
O they bo acot by e evidently 80 considered them at the time, for in 
whilst they are protected on o o moisture of | the same paper he concludes that probably a mote N THE INF LUENCE OF SURFACE- 
the breath by some portion of the conductors | accurate way for finding this angle would be to CONDENSED AS ON THE 
or electrodes projecting between the contact | deduce it from the known ma i g power deter- ACTION Or THE MICROPHONE * 
points and the breath of the speaker An | mined by other methods. Now, & comparison o y 
example of such an arrangement is given in Fig. the results obtained by the different methods with By I. PROBERT and ALFRED W. SowARb. 
4, wherein the contact points C are protected which I am familiar eads me to afirm that the I 
from the breath by making one of the electrodes | most accurate procedure by far, for determining the | (n of the theories advanced to account for the 
in the form of a cup aguinst the concave or ifyi ower, involves the direct measurement action of the microphone states that the 
hollow face of which ‘ie contact point on the of the angles subtended by the diaphragm (or any layer of air between the microphonic surfaces acts 
other electrode 18 directed. The im rovements other plane ced in the Comet focal go nero . 5 that the done i 
1 further to the f of th p d s planes of the objective and eyepiece) as geen from the sonorous vibrations is to caus® the carbons to 
orm of the con uctors OF | opject, and eye- en of the 8 approach and to recede from one another, and so 
od |to alter the thickness, and, consequently, the 
i This variation 


‘An examplesh 
over the one most commonly given will 


illustrate what has been claimed above. 
effective diameter of the object-glass 


combined to serve as the current- 
regulator. The current-regulator of Reis, con- 
sisting of one piece of platinum resting lightly 


against another, is imperfect, except when, as in 
some forms of Reis's instrument, one or both the | the actual magnifying power 300. 


pieces of metal are fixed upon springs or some diameter of the image of the object- 
equivalent elastic support ; otherwise the current by the oH 


is li: 5 i ‘ons. ig. 3 focus wi 0°03in. 
is liable to very Sulo gulator, whe In Fig. 3 careful series of measurements of the 
7 


wherein the two | this i j 

contact pieces are held upon springs one this o bree bose ir st z 

of these springs is fixed to an adjusting 

and the other is fixed toan insulating 

for it is found tha points | ing 
f such | diap 


is less liability to such abruptness. | the objective, 


electrodes 


lass, 
in 


porer If we suppose 
ragm in 


we have 


points. there 18 
Multiple contacts, therefore, are advan- Mensured Dia. Resulting Resuliing 
tugeous. One of the improved forms of of Bright Spot. Power Angle A. 
5 regulator consists of a grating or frame- oa a e “eae 3 
ork repared carbon or metal tongues 80 9080 5 20 205 
O C031 20 28 24˙2 


Now, granting that the mean of a series of 


measures of the angle A 


tongues- In the instrument shown in Fig. 1, the 

current -regulator C consists of an inclin 

grating of carbon strips; against which the voice- 
the roverberator R, and 


upon which rest light balls of carbon or of metal 
n some 


supended from hooks by silken strings. angle A w 


cases, wherea highly powerful action 1s desired, | i 

the air- waves aro caused to act first on a ing, the slit 

vibrating tongue which then transfers the vibra-| ° Communicated to the Aon: “ Notices. 
tions indirectly to the current-regulator or H.W. M. Cuni-rts. 


tellar gurfuce-conde 


the mean of a mos 
diameter of 
easily 


the eyepiece gubtends an angle of 6 


is in error one whole minute 
ulting power will be in error only 0˙1 
neral, if 7 represents the num- 


ter. Inge 
minutes of arc subtended at the objective by 
parts of a diameter that without 
would be to slightly reduce 


on the eyepiece is not directly over the | CoP 
R. A. S., by 


of this interposed layer. 
resistance produces the variation of current 
ntinl for the reproduetion of sound. 
There is in physics a 

heterogeneous adhesion, one 
nsation of gases. 
every surface exposed to u 


d with a condensed layer of that gas. 


exposed surface is actually coa 
liquid. 

Our atmosphere, as is well 
mainly of nitrogen, oxygen, 
water vapour. Careful experim 


(a substance which, owing to its porous 
race relatively to its mass) 


surface condensation of 


hat of hydrogen being taken as unity) are 
These figures multi- 

the proportions iu 
vin — 9, 21, 03. 
athe proportions in which the sub- 
layer. They are: 
joxide, 12 


direct | P 
which the gases 
8 | and, say, 1:5, giv 
stances exist in t 
a nitrogen, 276˙5: oxygen, 84 
dz aud water vapour, 120. Of 
tirst two, oxygen and nitrogen, 


liquefaction. and the effect of this condensa- 


the electrical con- 
ductivity of the layer, f is known that the 
ductivity of a gas is reduced by condensation 
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the carbon dioxide would probably be liquefied, and 
the effect of its liquefaction would be (slightly, on 
account of the small qnautity acting) to increase the 
conductivity ; the water vapour would certainly be 
liquefied, and the effect of its liquefaction would be 
to very considerably increase the electrical conduc- 
tivity of the layer. The effect, then, of the pheno- 
menon of surface condensation is to coat the micro- 
phonic surfaces with a layer of far better electrical 
conductivity than ordinary air. 

In order to test the influence of this layer of con- 
densed air upon the action of the microphone, we 
have lately made some experiments with the instru- 
ment in different 8. The gases used were hydro- 
gen, carbon dioxide, wet air, and air; and our 
method of experimentation was as follows :— 

A microphone of a well-known pattern consist- 
ing of a glass tube containing cylindrical carbon 
blocks, and having many contact surfaces, was 
attached to the inside of a clock-case, and placed in 
circuit with a Hughes audiometer, a Morse ey, and 
three lanché cells. The carbon blocks of the 
microphone were pressed well together so as to 
avoid, as far as possible, alterations of contact due 
to chance vibrations. A current of air, dried by 


over pumice-stone soaked in strong sul- 
phuric acid, and then over peroxide of phosphorus, 
‘was through the microphone for an 
hour. e resistance of the microphone was then 


measured, and the point of the audiometer scale 
determined, at which the beating of the clock be- 
came inaudible in the telephone. A current of 
similarly dried hydrogen was then d through 
the microphone for half an hour, and the resistance 
again measured, and the point of silence determined 
in the audiometer. The experiment was next re- 
peated with carbon dioxide, the dried gas being 
passed through the microphone for a similar period ; 
and, finally, for 15 minutes, a current of air was 
forced through water contained in a Woulffe's 
bottle (in order to load the air with water vapour) 
and then through the microphone. The resistances 
and points of silence in the audiometer were deter- 
mined as before. Our results are expressed in the 
following table, and it may be noted that the scale 
of the audiometer was graduated from 0° in the 
centre, to 100° :— 


3 
Resistance of ©, oint in scale 


l of audiometer 
Name of gas. 5 i elena 
“lw : 
mmama 

Wet air SAC 51 
oa dioxide 435 56 
y gen 2 2 2 „ 6 6 6 0 900 58 
Do ews in be 63 


It will be seen that the best result was obtained 
with wet air, which calculation shows should give a 
good conducting- surface layer. Next in order is 
carbon dioxide, which, in the liquid state, is a 
moderate conductor. Hydrogen comes next, as 
would be e ted, for neither it nor dry air is 
reducible to the liquid state by ordinary surface 
condensation, and the best result is to be looked for 
from the less condensible of the two—that is 
hydrogen. The resistance of the hydrogen-charged 
microphone is, however, anomalous. 

In order to obtain our layers of condensed gas, 
we considered it sufficient to pass a stream of the 
desired gas over the microphone for some time, 
because it is known that when a piece of carbon 
775 with one gas is placed in an atmosphere of 
another, the two gases diffuse into one another, 
with a result that the car bon remains charged with 
a mixture in the proportions indicated by multi- 
plying their percentage volumes by their respective 
condensation coefficients. In our experiments the 
quantity of gas passed through the microphone in 
any one experiment was vastly greater than the 
residual gas from previous experiments. 

We did not attempt to rigorously exclude water 
in any of our experiments, for it has been shown 
that the last trace of water so obstinately clings to 
a surface, that, to perfectly dry a glass tube, it 
must be raised to the softeuing-point, and so kept 
for some hours, while a stream of dry air is urged 
through it. 

In these experiments with different gases there is 
a possible source of error which must not be over- 
looked. We have elsewhere shown (( hemical News, 
Vol. XLVII., p. 157,) that the resistance of a piece of 
porous carbon is not a constant for a given tempera- 
ture, but varies with the chemical nature and with the 
density of the gas with which the pores of the 
carbon are filled. It follows from this, that if a 
constant electromotive force be used, the current 
flowing aud the sounds obtained will be altered by 
any alteration in the nature of the gas absorbed in 
the body of the microphone, irrespective of the 
contact surfaces. But the carbon used for our 
microphone had very little absorptive power, and 
its resistance was practically constaut at constant 
temperature. 

We think from these experimen{s it iv fair to 
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infer that the layer of condensed gas with which 
every microphone surface is covered, is concerned 
to some extent in the regulation of microphonic 
action. 

As bearing upon the effect of a layer of moisture, 
we may notice the following experiment :— 

A common tin canister, joined through a rheotome 
to one pole of a four-cell Grove’s battery, and held 
in the hands by an insulating handle, was pressed 
against the ear: a wire attached to the second pole 
of the battery was held against the tongue. Sounds 
were heard corresponding to the working of the 
rheotome, and a burning sensation was experienced 
at the ear such as >ne might imagine would be pro- 
duced by innumerable small electric di ges. 
Similar results were obtained with a ten- ce 
Daniel’s battery (chamber pattern.) The surface 
of the canister, which, having been exposed to 
the air, was coated, as all similarly exposed 
surfaces are, with an invisible layer of moisture, 
was then well wetted. The burning sensation 
became more marked, but the sounds of the make 
and break were no longer audible. We may add 
that a solid brass ball, whether wet or dry, gave 
no sounds in this experiment. 


LANTERNS AND SLIDES." 
(Concluded from p. 104.) 


Bra such slides as can-be purchased, or 
that the operator can copy for himself by any 
ordinary photographic method, the want is often 
felt of di and other similar illustrations 
which cannot be done by photography unless a 
ial drawing be first made. Thee an several 
simple methods by which such diagrams can be drawn 
direct upon the glass:—1. By smoking a glass all 
over and then making the design by scratching 
away the black with a fine point. This, of course, 
gives white lines on a black ground.—2. If glass be 
coated with a thin varnish of gum-dammar in 
benzole, to which a few drops of a solution of 
indiarubber in benzole are added and thoroughly 
well dried, the varnish will be found to take the 
finest lines in Indian ink from an ordinary or a 
mathematical pen. It is, however, nece that 
the benzole should be quite pure or the varnish will 
be apt to rag and clog the pen.—3 A particularly 
effectively way of copying woodcuts is to take a 
thin film of clear gelatine and trace the design with 
a sharp point. A little dry lampblack rubbed in 
adheres well to the scratches, leaving the field per- 
fectly transparent. The gelatine film should be 
mounted between two glasses. 
As these gelatine films are uot always obtainable, 
I give the method of making them. The gelatine 
should be diluted to the ordi consistenc 
coating 9 and thoroughly well filtered, or 
clarified by boiling with white of egg. The glasses 
should be patent plate, well cleaned and rubbed 
with ox- before coating: this will allow the 
gelatine to strip easily from the glass when dry. 
Another method is to coat the glass with ordinary plain 
collodion before gelatinising, and this is probably the 
more reliable method of the two. Itis, however, 
essential that the glass should be perfectly clean. 
The method which I have found the most effective 
isto take common whiting and mix it with water 
to a thin cream, allow it to stand for a few minutes 
so as to enable all the coarser paticles and grit 
which is nearly always present to subside, and 
then pour the upper and perfectly-fine portion into 
a jar to settle. e water is then poured off and 
the finely-levigated whiting well rubbed on to the 
glasses. When they are thoroughly i the adher- 
ing powder is easily rubbed off with a clean old rag, 
and the glass will be very nearly cla, not quite; 
for if now a large camel’s-hair brush be taken, and 
the glass brushed over with French chalk, it will be 
seen that athin coating of the French chalk will 
adhere. By continued gentle rubbing with the 
camel’s-hair brush it will gradually disappear, and 
the rubbing should, therefore, be prolonged until 
the glass is perfectly clean all over. This ma 
appear a somewhat troublesome preparation, but it 
only requires to be done once, and will insure the 
compound gelatine and collodion film leaving the 
glass with the most absolute certainty : and if then 
they are at once, or within a few hours, rubbed 
over with the camel’s-hair brush and recoated with 
collodion—an operation taking only a few secouds— 
they can always be relied upon, and can be used 
over and over again with certainty. I have given 
these full particulars because this is the process for 
**enamelling.’’—4. Another, and most elegant, 
method is to draw the design required with a hard, 
blacklead pencil upon a ground glass. When 
finished, if a drop of Canada balsam be poured on 
the ground side and another glass laid carefully 
upon it, and the two glasses warmed before the fire, 
the Canada balsam will spread itself quite evenly 
between the glaxses, and eutirely obliterate the 
ground surface, the result being the blacklead 
JJ v ee ee 
* Extracted from a paper by Mu. Growre Bary in the 
rinish Journa! oJ U RHνν%iEEĩ¼Hĩ . 
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drawing hermetically sealed between two pieces of 
clear glass. 

I am indebted to Dr. Williamson, of Newcastle- 
upon-Tyne, for a further improvement of this 
method. In copying (say a woodcut) by super- 
position, the ground surface of the glass is sufticien- 
tly transparent for the general outlines to be seen, 
but the fuer details are obscured. To overcome this 
difficulty, Dr. Williamson, before commencing his 
drawing, moistens the ground surface with a mix- 
ture of glycerine and water, which renders it almost 
as ent as clear glass and allows every detail 
to be clearly seen. The glycerine causes it to re- 
tain its moisture and, therefore, its transparence, 
but does not prevent the pga from marking. 
When the drawing is finished it is put into a dish 
of cold water (it may even be washed under a tap) 
the glycerine is washed away, but the blackl 
remains adherent to the glass. On drying, there- 
fore, the picture is on a dead ground glass; but on 
being mounted with Canada balsam the ground 
surface is quite obliterated, and the result is the 
blacklead picture between two clear glasses. It is 
hardly necessary for me toadd that the glasses 
should both be 5 plate and as thin as possible, 
the ground gluss being the variety known as 
‘smooth plate, such as is used for focussing 
screens. ordinary glass be used, the inequality 
of the surfaces will probably prevent the Canada 
balsam from spreading. 


FOOD NOTES. 


The Action of Ooffee.—M. Guimares, in a 
recent communication to the Paris Académie des 
Sciences, states that various investigations which he 
has made on dogs show that whether the animals. 
are starving or well fed, coffee always causes an 
increased excretion and an augmented disassimila- 
tion. But when moderate quantities are taken, the 

rocess of assimilation rises in the course of a few 

ys, and the increase in the processes of nutrition 
coincides with a marked increase in the amount of 
blood-pressure, with acceleration of the cardiac and 
8 movements, with a slight increase in the 
rectal temperature, and the excitability of the 
nervous centres. Doses too large to be well borne 
are necessary to produce the e phenomena 
of retardation of the heart, and diminution in the 
blood-pressure and temperature. Thus the value 
of coffee, long known empirically, can be under- 
stood. Useful by reason of its nutritive principles, 
it is also useful by the larger quantity of ni n- 
Aa material which can be assimilated under its in- 

uence. ® 


Use of the Onion. —The onion may be used in a 
great variety of ways. Young green onions are 
much used in salad. The matured bulbs may be 
eaten raw—with bread, or boiled, or roasted, Boil- 
ing has the effect of lessening the unpleasant effects 
to others of being near an onion-eater. But the 
bulb is most savoury roast or baked. Pig’s fry 
chopped small, mixed with raisins, and minced 
potatoes and onions, the whole baked in a pie dish 


makes a delicious dinner. Pig’s fry sliced and fried 
with plenty of onions is also a good dish to sit down 
to when hun Onion pie also is very good in ita 


way. Put the onions in whole, put a crust over, 
and bake your pie; then eat it if youcan. Boiled 
either in milk or in water, and eaten as vegetables, 
a also be found palatable, wholesome, aud 
good. 


USEFUL AND SCIENTIFIC NOTES. 


——_+-+9———. 


Railway Waggon Coupling. — Messrs. 
Younghusband and Hudson, of Darlington, have 
invented and patented a waggon-coupling, which 
is thus described: — The coupling is tor goods or 
mineral waggons. It is not automatic. It utilises 
the existing link and hook. It is worked by a 
side lever, which projects no further than the line 
of the grease-box on the wheel. The lever is hung 


J | on a swivel and fastened to a carrier, one end of 


which plays back and forward on slides fixed 
longitudinally under the bottom of the waggon. 
To the loose end of this carrier is fixed the end of 
the last link of the coupling-chain. The combina- 
tion of the swivel and the slide enables every 
pave kind of movement to be given to the links. 
e outside lever works back or forward, up or 
down. This device will not only couple with the 
end link, but, if necessary, with the second, and 
moreover will, when waggons are uncoupled, hang 
upthe links to the crook to save them from 
dangling. The coupling is attached to a full- 
sized N E. truck at Darlington, and can be seen 
at work any day. It weighs complete for two 
ends of a waggon, only about acwt. and u half. 


An oil for belting is recommended. which cone 
sists of nine parts of linseed-oil and four parta lith- 
arge ground in water; these boiled to a plastic 
consistency, and then liquefied by an addition of 
turpentine, furnishes an oil which possesses, it is 
said, many admiruble qualities. 
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SCIENTIFIC SOCIETIES. 


— — 
ROYAL ASTRONOMICAL SOCIETY. 


Ta April meeting of the Society was held on 
the 13th inst. at Burlington House. Mr. E. 
J. Stone, president, occupied the chair. 

Captain William Noble read a note on an eclipse 
of Jupiter’s 4th satellite observed by him on April 
4th, 1883. He said: The satellite did not begin to 
fade out till some minutes after the time predicted 
in the Nautical Almanac. Its light then commenced 
to decrease, slowly flashing up at intervals in a way 
which, I thought, could not ba due to undulations 
in our own atmosphere. I did not finally lose sight 
of the satellite till 9h. 58m. «18s. local time. 
observatory is 17-8" east of Greenwich, and the time 
of the disappearance, as given in the Nautica 
Almanac, is 9h. 33m. 648., so that the disappear- 
ance, as observed by me with a 4°2in. Ross 
Equatorial and a power of 154, was 24m. 6s. after 
the predicted time. I venture to think that the 
Naytical Almanac predictions should be supple- 
mented by a caution to observers, to the effect that 
they cannot be depended upon to take place within 
20 minutes of the predicted time. 

Mr. Hind said: I have heard of other observa- 
tions of this eclipse which show that there was a 
discrepancy between the observed time and the 
time as predicted. I have not yet had an opportuity 
of examining the calculations, but I should think it 
very likely that there must be some slip in the 
work. The tables for the 4th satellite are notori- 
ously in error, but the differences between the ob- 
served and predicted times do not amount to 25 
minutes. It would be impossible to give any notice to 
observers as to what the probable error of the 
tables is likely to be in any particular case. We must 
hope that in time the tables will be improved. 
Numerous observations of the satellites are being 
made which will afford data for a rediscussion of 
the theory of the satellites, and I hope that the 
prize which has been offered by the French Academy 
of Science will bring about some real improvement 
in the tables of the satellites. 

The Rev. F. Howlett said: I was watching that 
eclipse, and it seemed to me that it was six minutes 
at least after the predicted time before any diminu- 
tion of light was visible, and then it remained asa 
faint object for a long time, and was only visible 
with some difficulty. I should like to know what 
the reason of its remaining visible for so many 
minutes as a very faint object could be ? 

Captain Noble said: After I had lost sight of it 
altogether, it flashed out again several times into 
comparative brightness. do not think that 
ordinary scintillation can have been the cause. 

The President: I am afraid that this com- 
plaint about uncertainty of the predictions with 
regard to the satellites of Jupiter is nothing new ; 
it does not rest with Mr. Hind, but with the people 
who will not make new tables. The predictions 
with regard to the third satellite are also very 
uncertain, and none of them are any use for the 
determination of longitude. 

Mr. Marth explained that there had not been 
any eclipses of the fourth satellite of Jupiter for 
about 24 years. The Eclipse of. April 4th was the 
second of a new series. In the previous eclipse on 
March 18th, the fourth satellite just ed 
through the northern edge of the shadow 
cone, and on April 4th it had only just 
dipped into the cone of shadow very obliquely. 
According to the tables, it ought to have occupied 
58 minutes in describing its chord of transit through 
the northern edge of the shadow. It would be 
evident that under such circumstances a very small 
error in latitude would make a t difference in 
the length of the chord. The satellite would pass 
very obliquely into the shadow, so that the diminu- 
tion of light would be very gradual. On Sept. 4th 
of next year the satellite would pass diametrically 
through the centre of the shadow-cone, and it 
would be eclipsed for 4h. and 47m. Its light will 
then diminish much more rapidly, and an error of 
& minute or so would bea reproach to the tables. 
But just at the beginning or end of a series, large 
errors are to be expected. The whole theory of 
Jupiter’s satellites needs to be rediscussed, and for 
this purpose it will be necessary to watch the transits 
of the satellites across the disc of the planet when 
they are north and south of the centre of the disc, 
so as to determine with accuracy the nodes of their 
orbits. The present theory, as deduced by La Place, 
pe on very insufticient observations. 

- Knobel read a communication from Mr. Gill 
on the a I of the nucleus of the Great Comet 
6 1882. At tlie December meeting of the society, 
it was asked whether any duplicity had been ob- 
served before the Comet came up to perihelion. 
Mr. Gill’s note was in answer to this question. On 
September the 7th and 8th, when the Comet was 
first observed, no duplicity was noticed ; and, again, 
on September tho 17th, when the head of the 
Comet resembled astar of the first magnitude, no 
duplicity wus noticed ; but after perihelion on Sep- 
tember the 30th, Mr. Finlay noticed that the 
nucleus was divided into two balls of ight. On 


Oct. the Ist, the balls were further a , but con- 
nected by a line of light. On Oct. the 10th, there 
were several bright points within the head of the 
Comet, like bright beads strung upon worsted. 

Mr. Lecky gave a verbal description of a small 
transit instrument, devised by Mr. Latimer Clarke. 
It was not intended to give the time with extreme 
accuracy, but it was very simple in construction, 
and the time could be obtained within a second. 
Mr. Latimer Clarke had prepared a little volume, 
giving the time of transit of all the Tope stars, 
and no doubt the instrument would be used by 
country gentlemen. There were many ingenious 
little contrivances about it which made it much 
easier to use than the ordinary transit instrument. 
There are one horizontal and three vertical wires 


y | which are illuminated by a lamp at the side, and 


ane is thrown into the instrument by means of a 
white movable reflector. 

Mr. Rand Capron said the lantern must be very 
much in the way with so small an instrument. It 
might be got rid of by using a small incandescent 
lamp. He said: I make use of one of 2} candle 
power; you have more light and no heat. It is 
maintained by a granular carbon battery, which is 
more uniform than the bichromate battery, and 
there is less danger of burning the carbons with it. 
The battery is composed of a zinc rod and a porous 
cell, and it is excited by a small quantity of dilute 
ee acid. On the outside is gran carbon, 
with a solution of bichromate and muriatic acid ; 
it is very permanent, and will last for six months 
at a stretch. 

The President said: Greenwich time is now 80 
easily obtained all over the kingdom, that I am 
afraid the instrument will not be much used in this 
country ; but it may be very useful in the Colonies. 
It is evident that time can only be obtained with it 
very roughly. 

r. Glaisher read a note by Dr. Konkoly on 
‘t Spectroscopic Observations of Swift’s Comet of 
1883.“ and a paper by Prof. Asaph Hall on Ob- 
servations of Saturn made at the Naval Observatory, 
Washington.“ 

The President gave an account of a paper which 
he had recently brought before the Royal Society 
on“ The Lunar Acceleration.“ He said: I sup 
it is known to all Fellows of the Society that of 
late years there have been indications of something 
having gone fundamentally wrong in the lunar 
theory. There has been a growing discordance 
between the observations and the places given by 
Hansen’s tables. After unsuccessfully lookin for 
an explanation in the lunar theory, I have been 
led to the conclusion that it must be 
in our estimate of the mean motion of the sun in 
longitude. Any such error would be multiplied 
about 13 times in its effects on the lunar theory. 
The estimate usually adopted of the sun’s mean 
motion in longitude is taken from Le Verrier’s 
tables of 1859: but after an examination of the 
solar observations from 1750 to 1853, I think I have 
conclusively shown that there is an error in Le 
Verrier’s figures, and that this error is the probable 
ae of the unexplained secular term in the lunar 
theory. 

The following papers were also taken as read :— 
Mr.J.Tatlock on The Position of X Ursa Minoris“; 
Mr. E. E. Markwick, ‘‘ Notes on the Great Comet 
b, 1882”; Mr. David Gill, Notes on Some Criti- 
cisms made by Mr. Stone on the Methods available 
for Determining the Solar Parallax’’; Mr. David 
Gill on Mr. Finlay's Pre-perihelion Observations 
of the Great Comet , 1382”; Mr. J. Morrison on 
„The Computation of the Eccentric Anomaly 
Equation of the Centre and Radius Vector of a 
Planet in Terms of the Mean Anomaly and Eccen- 
tricity ’?:; The Astronomer Royal, Observations 
of Comet , 1885. made at the Royal Observatory, 
Greenwich.“ 


LIVERPOOL ASTRONOMICAL 
SOCIETY 


HE fifth meeting of the present session was 

held on Monday, April 9th, the president, R. 

C. Johnson, F.R.A.S., in the chair, when the fol- 

lowing gentlemen were elected members of the 
society :— 

Dr. B. A. Gould, director of the Observatory at 
Cordoba, as corresponding member; and Messrs. 
Redd, Richards, Mellor, and Matthews, as ordinary 
members. The President then called upon the 
meeting to elect an observer for the society. His 
ou to be to receive observations from members, 
and to confirm them as far as may be with his own 
instruments, to assist members of the society to the 
best of his ability in observational work, and also 
to engage in any independent work he might please 
on be of the society. To this post the Rev. T. 
E. Espin. B. A., F. R. A. S., was unanimously called. 
In accepting it he remarked that already seven 
gentlemen had promised to undertake work among 
the variable stars, while he himself proposed to give 
his spare time to photometric measurements of 
some of the stars suspected of variation. The 
Rev. J. H. Honeyburne, M. A., then read a most 
interesting paper on work with a 3łin. telescope in 


due to an error p 


town. He said theré seemed to be an im 
that a telescope was useless in towns, except for mere 
stargazing. But without going so far as to claim 
an equality with more favourably-situated obser- 
vatories, much work of a useful description might be 
accomplished, even though oue had to poke the tele- 
scope up between the chimney- pots, and with the view 
intercepted by houses on every side. Instancing 
the clearness of the atmosphere, he said he could see 
the comes to Aldebaran sometimes as easily almost 
as that to Polaris. He mentioned a fourth comes 
to 14 Canis Minoris picked up with his telescope. 
It is faint, and scarcely more distant than the other 
two. He described ey some of the double 
and triple stars as observed in his telescope, and 
commenting on 12 Lyncis, mentioned the similarity 
in fru ing in many of the triple stars. 

f Roberts, F.R.A.S., said it was evident, 
from the experience of Mr. Honeyburne, that the 
effect of smoky air had been overestimated, as some 
of the objects seen by him were anything but easy. 
He could only account for if by supposing that 
smoke, although it cut off a certain amount of 
light, had a tendency to steady the air. An ani- 
mated discussion then took place over the 6 and 6 
stars of Trapezium in Orion, the observations seem- 
ing to show the variability of the stars beyond 
question. 

A letter was read from Mr. Joseph Baxendell. 
calling the attention of the society to the faint 
companion preceding o Orionis, which had been 
observed of unusual brightness by himself and his 
son during March. An extract from a letter of 
Professor Burnham’s was then read. He had 
measured two of the new double stars discovered by 
Mr. Espin, and published in the Proceedings of the 
Liverpool Astronomical Society. The places, &c. 
(1880), are :— 


ion 


Espin 6 .... 5h. 23m. 
= O71". Mags. 8˙7, 9°5. 
as determined by him. 


The secretary, Mr. W. H. Davies, then read a 
paper on a feather mist on the moon, seen by him. 
t was observed with a 3in. refractor on the Mare 
Foecunditatis. On the motion of the president, it 
was unanimously agreed that the paper should he 
pee entire in the abstract of proceedings pub- 
ished after each meeting. 

Mr. Redd also mentioned a somewhat similar 
observation, and some of the members then agreed 
to watch the region during the next lunation. The 
roceedings, which were throughout of the most 
interesting kind, then terminated. The i 
now numbers between aixty and seventy members. 


ROYAL MICROSCOPICAL SOCIETY. 


HE seventh meeting of the session of this 

Society was held on the 11th inst., at King’s 

College, Strand, Charles Stewart, Esq., M. R. C. S., 
F. L. S., Vice-President, in the chair. 

Dr. Maddox exhibited and described a double 
aéroscope, with small aspirator, for the collection 
of germ-cells from the atmosphere. A dia of 
the apparatus was also shown in illustration of the 
construction and connections of the various parts. 

The Chairman thought the instrument would 
undoubtedly be very serviceable if extensively used 
for the examination of atmospheric germs in hos- 
pitals, or places where infection was suspected. 

Mr. Crisp called attention to the views of MM. 
Prinz and Van Ermengem as to the markings of 
diatoms, and to the paper by Dr. Hogg on the 
movements of diatoms. The diatoms in the former 
case were found in Jutland stone. 

Mr. Michael said it would be interesting to know 
how these sections were obtained, whether by 
grinding or by any other means. 

Mr. Crisp understood that the sections of the rock 
were ground down in the usual way, and this being 
done, the calcite was dissolved out so as to leave 
the section of the diatom free. 

Messrs. Malcclm Morris, and G. C. Henderson’s 

aper On the Life-History of the Ringworm 
Fungus, was read by Prof. Jeffrey Bell, photo- 
micrographs in illustration being ded round 
for examination. 

The Chairman was sure that all would agree that 
this paper was one of considerable interest; as, 
indeed, was always the case whenever a disease 
could be traced to its source. It had, however, yet 
to be seen whether this wasa variety of someknown 
species of Penicillium, or whether it was some 
specitic form: but whichever it might prove to be, 
it was very satisfactory to tind that it had been so 
clearly traced as the producer of the ringworm dis- 


ease. 
Dr. Maddox said it had given him much pleasure 
to follow up all these experiments independently, 
and he could sey that he had confirmed them all. 
It was very curious and interesting to watch the 
growth of these forms, which he could be sure that 
he had never seen figured anywhere before. He 
had not ventured to try the incubating process ; 
but found that the growth took place at the ordi- 
nary temperature of a room, only under these 
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conditions it went on more slowly. He thought 
they might take it as being really proved that 
fungus was the cause of the disease; but whether 
or not it was a distinct form he was unable to say. 
The bearing of a subject of this kind upon the ap- 
paratus which he had exhibited was obvious; it 
might readily be used in a large schoolroom where 
ringworm was prevalent, and, by catching the 
germs, might prove that they were carried about in 
the air from child to child. 

Mr. Morris, in reply to an invitation from the 
chairman, said he merely wished to point out that 
all previous observers who had used fluid had met 
with the difficulty that other gommé and fungi got 
mingled with it. What was claimed for their pro- 
cedure was that in using gelatine-peptone the 
growth went on in the su ce of the jelly, so 
that it was quite possible to mark down a A 
ticular spore, and watch it from day to day. ey 
had noted that the fructification did not take place 
until the jelly had dried down to a certain A 
The fun might possibly be a variety of Feni- 
cillium, but they had tried to produce the Pung 
backwards with Penicillium, but had failed, as a 

revjous observers had done. It had been be- 
ieved that this fungus belonged to a separate 
group, and that it was Afucor. 

Mr. C. G. Matthews’ paper „On the Red Mould 
of Barley, was read by Mr. Cowan, the subject 
being illustrated by numerous diagrams. 

Mr. Bennett thought the paper was au extremely 
interesting one. He remembered that there was a 
notice about two years ago in the Bulletin of the 
French Botanical Society on red grains of corn; he 
believed wheat was referred to. The cause of the 
red colour was in that case attributed to micro- 
cocci. It was interesting to find that in the case 
of the barleys detailed in the paper that evening, 
the colour was due to afungus of a higher character 
than the micro-coccus. 

The Rev. E. J. Holloway’s letter was read, 
accompanying some dried mud from the rainwater 

uting of the church, which, when moistened, 

owed a large number of ovange-coloured rotifers. 
The colour, Mr. Hollowa N might be due 
to lichen-spores which fall into the gutter from the 
roof, and which can be seen in tbe dried deposit. 

The Chairman said it would be interesting to 
examine whether the orange colour was really in 
the tissues of the animals, or was accidental from 
their having taken in some colouring-matter, as 
Mr. Holloway suggested. 

Mr. B. W. Thomas's letter was read in reference 
to 24 slides of Diatomacee, and spicules and 
statoblasts of fresh-water sponges which he sent. 
Amongst the former were S. Magara from the 
Niagara river, and P. delicatalum, not marine, but 
from fresh water. The sponge slides included 
some statoblasts of a new and intcresting species, 
Carter wes. 

The conversazione was announced for 2nd of May. 

The following instruments, objects, &c., were 
exhibited :— 

Mr. Crisp, (1) Bertrand’s, (2) Fuess's, and (3) 
Nachet’s Petrological Microscope ; (4) Rollet’s 
Spectro-polari Microscope. Rev. E. J. Holloway, 
Rotifers in dry mud. Dr. Maddox, Double 
acroscope. Mr. C. G. Matthews, Specimen in 
illustration of his paper on the Red Mould of 
Barley. Messrs. M. Morris and G. C. Henderson, 
Photo- micrograph of Ringworm Fungus. Mr. B. 
W. Thomas, Diotomacer and Spicules and Stato- 
blasts of Fresh-water Sponges. Mr. J. W. Reed, 
Non-calcareous cystoliths in the medullary paren- 
chyma of Goldfussia isophylla and calcareous 
cystoliths in co of same. 
The President, for the time being, of the 
American Society of Microscopists, was elected an 
ex-officio Fellow of the Society. 


LIVERPOOL ENGINEERING 
SOCIETY. 


HE seventh meeting of the Session was held on 


Wednesday, the llth of April, at the Royal 
Institution, Colquitt-street, . H. Bramall, 
resident, in the chair, when a paper entitled: The 


itchometer °’ was read by Mr. W. Chambers. 
The author, in opening the subject, dealt with the 
defects and inaccuracies that are frequently met 
with in propellers, and which have the effect of im- 
pairing the efficiency of steamships and their 
machinery, and then described how these defects 
may occur, and illustrated the method of mouldin 
propellers in the foundry, and exhibited a mode 
showing how the existing foundry plant may be sup- 
plemented, and simple means adopted by which the 
accuracy of the moulds could be easily and expedi- 
tiously ascertained, and any errors corrected before 
casting. The application of the pitchometer for 
measuring the angle of the blades by which the 
pitch of a propeller is ascertained was next de- 
scribed, and its various applications for adjusting 
movable blades, giving a propeller the advantage 
of a variable pitch, were fully dealt with ; and he 
then described and exhibited an admirable pitcho- 
meter designe 1 by Mr. Hutton, and kindly lent for 
the occasion by Messrs. D. McGregor and Co., of 
South Castle- street. 
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HE Dun Echt Circular No. 77 contains an 
orbit of the comet Brook s-Swift (a, 1883), 
calculated by Messrs. Chandler and Wendell, of 
Harvard, and an ephemeris for Greenwich mid- 
night computed by Mr. J. Ritchie, junr. 
T = 1883, Feb. 18·93572, G. M. T.; m 29° 0° 1:4"; 
Q 278° 7 40:7”; +78 4 40“; log. g 9°8807542. 
The ephemeris gives :— 


R.A. N. Dec. 

h. m. s, . 
April 21 4 46 262 12 28 51 
25 4 56 458 11 6 58 

29 5 6 24˙2 9 49 53 


A correction indicated by observations made 
at Harvard College Observatory is in R. A. 
+ 48.; in Dec. — 4“. 

The same circular contains a telegraphic 
announcement from Prof. Krueger, that the 
object observed by Dr. Hartwig was not 
D' Arrest’s comet (see p. 122), but a new nebula. 
According to M. Leveau’s predicted elements, 
the perihelion passage of D' Arrest's comet will 
be 1884, Jan. 13:5765, G. M. T. 


Dr. Doberck, of the Dunsink Observatory, has 
been appointed astronomer and director of the 
new Hong Kong observatory, and leaves for his 
post some time in June. 


The Monthly Notices of the R.A.S. for March 
contains a photographic reproduction of a sketch 
by Mr. J. Brett of the great comet, 1882, taken 
at 17h. Oct. 22. 


The report of the so-called Solar Physics Com- 
mittee has been issued, and occupies 70 pages. 
The recommendations are that the existin 
information regarding sunspots be collected sad 
published ; that sun-pictures be obtained at 
existing observatories, to be reduced on a uniform 
system with the co-operation of the Astronomer 
Royal; and that the system of spectroscopic 
observations of the sun and their reduction at 
present employed at South Kensington be con- 
tinued. There are other recommendations, such 
as entering into communication with foreign 
observatories where spectroscopic work is prose- 
cuted under good climatic conditions, with the 
Meteorological Council, and the Kew Com- 
mittee. 


The paper ‘‘On the Energy Expended in Pro- 
peling a Bicycle,” by Dr. G. Johnstone Stoney, 

R. S., and G. Gerald Stoney, has been reprinted 
from the Transactions of the Royal Dublin 
Society, and is published by Alex. Thom and 
Co., Dublin. The paper is of interest to others 
besides bicycle mders. 


Besides electrical railways proper, to which 
we have referred at length in an article in this 
number, there is a probability that Professor 
Fleeming Jenkin’s system of telpherage will, 
before long, be practically tested on a working 
scale. It differs from a railway in being con- 
structed of metallic cables stretched on insulat- 
ing posts in sections; these will serve as the 
conductor of the current, and as support for the 
load, which will consist of an electro-motor as 
the engine, and of suitably-shaped cars as the 
passenger or goods carriages, the being 
coupled up so as not to be longer than a section. 
The current is supplied by a dynamo driven b 
a stationary engine. In a modification, Prof. 
Jenkin uses trough-like conductors instead of 
wire ropes. 


Notwithstanding his criticism of secondary bat- 
teries, Mr. Edison has taken out a patent in 
this country for a method of producing lead 
electrodes without the use of chemically pre- 
cipitated lead. Molten lead is poured from a 
height into water or into powder, such as chalk 
or lime, or air is blown though it, so as to 
obtain it in the arborescent form, when it pre- 
sents a large surface, and is inte throughout 
its mass. The metal so prepared is attached to 
lead plates. 


An extraordinary run is reported to have been 
made by one of the engines used for driving the 
dynamos at the Edison Central Station, New 
York. According to the report, it run for 
seventeen days and nights without stopping, at 
a speed of 350 revolutions per minute, and when 
stopped the bearings were not unduly heated. 

Miss Howard, M. D., an American physician, 
has been called in to see the mother and the wife 
of the Chinese Viceroy, Li Hung Chang, and 
this pat ronuge ie making it fashionable to consult 


the lady physician by the female portion of the 
Chinese aristocracy. The Emperor of China has 
taken a step further, and has obtained permission 
from the Indian Government to send a number 
of youths to study European medicine and sur- 
gery in the medical colleges of Hindostan. 


A series of experiments with a new fire-damp 
and escaped indicator, the invention of M. 
F. Libin, of Gand, were made recently at Chester- 
field gasworks. The indicator consists of a 
circular porous vessel, the opening of which is 
closed by an elastic membrane ; a flexible spring, 
reposing upon the membrane; and a erai 
screw fixed in a little copper plate over the en 
of the flexible spring. ‘The advantages claimed’ 
for the instrument are that it will indicate the 
presence of fire-damp in any part of the mine, 
and thus show when the ventilation needs to be 
ae ea or quickened in order to carry away the 
fire-damp. It is well known that fire-damp is 
lighter than air, and as soon as it has revealed 
itself the porous vessel absorbs the carburetted 
hydrogen, of which fire-damp is essentially com- 
posed. The volume of air inclosed in the vessel 
augments, swells the membrane, and so produces 
contact between the flexible spring and the 
regulating screw. An electric circuit is thus 
established and a bell rings, ora red signal appears, 
indicating the number of the gallery where the 
fire-damp is accumulating. 

Baron Nordenskjöld is to take with him on his 
Greenland exploring expedition, a flying or air- 
sailing machine, which is being constructed in 
Gothenburg by M. Montén, at the expense of Dr.. 
Oscar Dickson. 


Petroleum deposits of considerable extent have 
been discovered in the upper provinces of the 
Argentine Republic. One of the deposits in 
Jujuy consists of a lake of about 88 acres in area, 
ad of unknown depth, which is covered with 
asphalte, and is full of a thick black liquid, said 
to be free from disagreeable odour. 


The Liverpool Astronomical Society has un- 
animously elected the Rev. T. E. Espin, B.A., 
F. R. A. S., as Observer to the Society. The 
duties of this position will be (1) To verify, as 
far as possible, with his own instruments, the 
observation of any member of the Society or that 
of any Astronomical amateur. (2) To assist 
members requiring help in observational as- 
tronomy. (3) To undertake some systematic 
work for the Society. In accepting this post 
Mr, Espin said that he hoped to be able to com- 
municate at the end of the year, results of 
photometric measurements of some of the known 
and suspected variable stars. Communications 
from our readers are invited. Address Rev. T. E. 
Espin, B. A., Church-road, West Kirby, Birken- 
head; or the Secretary, W. H. Davies, (ireat 
Newton- street, Liverpool. 


Mr. John Heywood, of Manchester, is about 
to publish a monthly journal of the Textile in- 
dustries, at sixpence, to be called the Tertile 
Recorder. We believe the serial will be well 
conducted and worth support. 


Cheap Black Ink.—The Industrie Blatter re- 
commends the following formula as furnishing u 
od a aan Wang ink 5 . of 
ampeachy wood 100 parte, ime water 800 parts, 
phenol (earbolie acid) 3 parts, hydrochloric acid 25 
, gum-arabic 30 parts, red chromate of potash 
parts. The extract is first dissolved in the lime- 
water on a steam-bath with frequent stirring or 
shaking, after which the carbolic and hydrochloric 
acids are added, and change the red colour to 
a brownish yellow. It is then heated half an hour 
on steam bath and set aside to cool. It is next 
filtered, and the gum and bichromate, dissolved in 
water, areadded. Enough water is then added to 
make up the solution to 1,800 parts. This ink isa 
fine red when used, but soon gets black. 


New Invisible Ink.—C. Widemann commu- 
nicates a new method of making an invisible ink to 
Die Natur. Tomake the writing or the drawing 
appear which has been made upon paper with the 
ink, it is sufficient to dip it into water. On drying, 
the traces disappear again, and reappexr by ea 
succeeding immersion. The ink is mude by inti- 
mately mixing 


Linseed oſliullů ll. l part 
Water of ammonia............ 20 parts 
Water F 100 „ 


The mixture must be agitated cach time before the 
pen is dipped into it, as a little of the ojl may 
separate and float on top, which would, of youree, 
leave an oily stain upon the paper. 
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LETTERS TO THE EDITOR. 


— — 

[ We do not hold ourselves responsible for the opinions o/ 

our ts, The Editor respectfully requests that all 
communications should be drawn up as briefly as possible.) 

AU communications should be addressed to the EDITOR of 

the Eau Mzcuaxio, 81, Tavistock-street, Covent-garden, 


Oheques and Post- ace Orders to be made payable to 
J. Passmore RDpwanns. 
In order to facilitate reference, Correspondents, when 


speaking of any letter previously inserted, will oblige by 
mentioning the number qf the Letter, as well as the page on 
which it appears. 


ma 
bave some particular knowledge and experience of tho 


other , knows no more than what everybody 
and to keep a clutter with this little pittance of his, 
will f One Se ve Doa of phyxicks; a vice 
whence veniences d 
— i He A ve their original. 
— — 
THE DOUBLE STARS FOLLOWING 
PROCYON. 


21307.]—I THINK your correspondent ‘‘J. P., 
letter 21280, in your last number, rightly con- 
jectures that Mr. ven and Mr. Holmes, letters 
21233, 21255, are confounding two distinct stars. 
The one P VII I7o, “often called 31 Can. Min. 
Bode,” lies at an angle 98°5° and distance 650 
from on. This isan star. The other, 
at an angle 81°2° and distance 342-3", from on, 
a very much more difficult star, was discov b 
my friend the late F. Bird, in February, 1864, wit 
a 12}in. silvered glass mirror of his own silvering 
and 5 know that with even his fine 
reflector, he was a long time before he was suf- 
ficiently certain of its nature, to communicate the 
discovery to the Astronomical Register, Vol. II., p. 
55. In an early letter (5601) in this journal, Mr. 
Burnham comparing his No. 89. of new double- 
stars with Bird’s double, considers his star quite as 
difficult as Bird’s. I have most certainly scen 
Bird's star with my 8in. objective by Cooke and Sons 
but it is to me of the last degree of difficulty. 1 
believeit was discovered independently by Burnham 
and Dembowski. The above positions and distances 
are by Dembowski as quoted in Flammarion’s 
Catalogue des Etoiles doubles et multiples.“ 
Flammarion gives the measures of several stars 
E, F, G, H, from on. H, is the star P VII 
170, above. He remarks G est double,“ and adds 
the position and distance of Bird’s star as estimated 
i wes, Astronomical Register; Vol. II. p. 88. 
Bird's oe N ar hi Seer, dated N 

8 own : e : 
1864, now before me, has the small distant com- 
panion, n. p. attributed by Mr. Webb in his 4th 
edition to Lamont, but in his 3rd edition rightly 
to Bird (see Astronomical Register, Vol. II., 
P: 56.) To my eye and 8in. aperture, it is 

e minimum visible, and was just steadily 
visible to Dawes with his 8jin. Al 
9 N ig Bacar sent me gave tek of 
is minute speck from the primary, made pre- 
sumably with the Dearborn N thus :— 


Pos. 335°2° — Dis. 37°53" — 1880:18. 


This measure I communicated to Mr. Webb, but 
it differs from the measure attributed to Mr. 
Burnham in the 4th edition. Burnham’s 89, men- 
tioned above, is a very delicate pair on the line 
between Epsilon and Zeta Orionis, about jrd the 
distance between them from Epsilon. 

George Hunt. 

Alleyn-park, West Dulwich, April Is. 


x DRACONIS. 


[21308.]—In reply to the 5 addressed to 
me iy rg Gemmi (lotter 21278), I examined this 
star ening ia 15), and from comparisons 
with p, 7, and v onis, I estimated the magni- 
tude of v Draconis at 4-9. I think this estimate is not 
far from the truth. 

On the evening of April 9, I estimated the mag- 
nitude of ? Draconis at 4'1. J. E. Gore. 

Ballisodare, Co. Sligo, April 16. 


THE NATURE OF CARBON. 


[21309.]—Iw your issue of the 13th inst., p. 123, 
it is stated that M. Berthelot has been led to sus- 
that carbon, such as we know it, is not an 
element. I have long believed this, and have been 


* 


5 on carbon for the last two years, in 
er to prove my theories. I am not quite pre- 
pared to make public my discoveries, but think I 
shall have no difficulty before long in proving that 
carbon is a gas— rhaps the heaviest of all known 
gases, and the su ces hitherto known as car- 

, such as graphite, &c., carbides of certain 
metals. I shall be glad if a discussion is opened 


in your valuable columns on the subject. To me 
it is of interest just now, and may perhaps 
prepare the way for what is to come. 

Gelia Naien. 


PERPETUAL ALMANAC. 


[21310.JI—I Nos. 933 (21061) and 935 (21093) 
are two communications ing a perpetual 
almanac, the object of which is said to show a 
simple means by which the usual contents of an 
almanac may be found for any day, in any month, 
of any year, ay present, or to come . . . by Mr. 
Jas. Bearson, A., F. R. A. S., Fleetwood Vicarage. 
The means there qualified simple, seems to me very 
complicated. It requires much knowledge, ag 
memory, a great correctness in calculation, and 
much time. I am in possession of a principle, the 
simplicity of which is far greater, as will show the 

example given. It requires no calculation, 
but simply to look at ready-made tables. 

The Queen’s birthday was on May 24th, 1819— 
es Cacti the day of the week. 

peration by the simple process :— 
1819 
454 not correct 


Year „ % %% „% „%%% „„ „„ „5% „ 6 


4 not correct 


3 


Day of the year4 
(May 


2421 
18 not correet 


2403 


Subtract the century 
7) 


342 2 not correct. 


Hence it fell on Monday, the second day of the 
week, 12 operations. With the means I possess, I 
simply look at the year’s table, where I find that 
the year 1819 began on a Friday, and that con- 


sequently the 24th of May was on Monday. This will 


takes less than a minutes time, and requires no 
calculation. Which is the simplest? It will be 
the same thing for all the other examples given. 

Will the riple means permit to answer the fol - 
lowing questions, which are readily answered by 
my means? 

e Queen was born on Monday, the 24th of 
aie . 1819. The month is wanting. 

Or the Queen was born on Monday, May the 
24th, 181. The last figure is unknown. 

Or Monday, May 24th, 1 19, the second figure 
wanting. 

The whole system consists in ready-made tables, 
which, with full explanations of the system, occupy 
40 pages, and can be sold under 6d.—viz. : 

Timetable 
Week-year 
Four calendars = Roman. 
Julian 


5 Gregorian. 
j Republican. 

Lunar cycle, and perpetual table of new moons 
with the year, the golden number, epacts, and 
new moons are directly found, and, therefore, the 
age of the moon, Easter days, &c., are instantly 
known for any given time. 

I believe an English translation would meet with 
a large sale. 


[Queries.] 

(1) In May, 1864, there was a total eclipse of the 
Sun, invisible in land. What day was it? 
(2) A total eclipse of the Moon occurred in March, 
1848. What day? XII A perscn was born on the 
10th of Pluviose An „of the French Republic. 
What date is it in Gregorian calendar? (4) A will 


is dated Friday, 24th, 1807. Is the date correct? | 5 


Can it be contested’ (5) A witness swears that 
he saw a man commit a murder by moonlight at 
10 o’clock, the 26th October, 1861. Was it 3 

oly 


sible? (6) The Pope Pius IX. ascended the 
Siége on the 3rd, Tuesday of June, 1846. What 
was the date of the month? 


Morchain, Somme, France. Oh. Rabache. 


TRICYCLE. 


(21311.]—To “Faser” (21288).—I have not seen 
the Dutton.“ Last year I visited its advertised 
habitat, but could not find there, either the 
muchine or anyone who could explain its exact con- 
struction. But from the description which led me 
to do this, I do not think that machine would at 
all carry out the private idea I have since formed 
of the best means of supplying the capable tricyclist 
withanauxiliary hand-lever. My present idea would 
be applicable to any tricycle of either of the ordinary 
types, with no more structural alteration than that 
of leaving a space of 2in. at most between the 
frame of the machine and the gear-pulley on the 
hub of the driving wheel; so as to allow a second 
and ratchet-clutch pulley to be mounted on the 
axle, with just sufficient play to be thrown in or 
out of gear with the driver. I refrain from follow- 
ing Faber's reasoning as to the value of such a 
lever to the vertical rider, because when he speaksof 
the rider's weight alone” supplying a fulcrum,” 
I am afraid we should not quite agree on the 
mechanical premises necessary for anything 


like useful argument. The object of the 
straps on the Otto pedals is, I presume, 
to enable the rising foot to lift the rising pedal. 
is is a wonderful aid in rotary motion; 
but I confess I have never screwed up my 
co ” to the habitual use of any such Mazeppa- 
like attachment to the steed. Where riders wish 
to have any such aid, deep grooves in the soles of 
the shoes, made to fit the , will supply it very 
efficiently, and much more safely ; and I have often 
wond why some enterprising purveyor of the 
wheelman’s requisites has not brought out some- 
thing in the shape of a sandal (to strap on to the 
ordinary shoe after the plan of a skate), with deep 
vulcanite bars across the sole to fit the pedal. Some 
such contrivance is an undoubted aid in the back- 
ward and lifting part of the tread. In this form it 
would not imperil the rider’s safety in caso of 
accident, as he would fall free; and if supplied in 
the form of a light sandal which could be strapped 
on to the ordinary shoe or boot in a minute, it 
would, I fancy, soon secure extensive patronage. 
I have purposely avoided entering on the ‘‘ Otto” 
question because, without in any way derogating 
from the excellence of that machine for those who 
may like it, it isclearly a speciality. I observed at 
the Albert Hall that it offered some concession 
to the timid or unskilful rider in the shape 
of a sort of castor front wheel, or the plan 
of the three-wheeled lug trollies, so familiar 
on railway platforms. Se he letter of “A 
Cyclist of Eleven Years’ Riding (21290) is 
an interesting proof of how much such a period 
may do to T away some of the popular super- 
stitions which have prevailed since the time of 
Newton. From this evidence it would seem that 
even our steady old friend, Centre of Gravity,” 
cannot claim immunity from the suspicion of 
occasional eccentricity ; but that The more xcight 
you put on the pedal to send it forward, the more 
i the weight on the rear wheel” ; and that 
in the case of the front-steerer, ‘‘the more you press 
on the pedals, the less is the weight on the steerer.” 
I do not say this is not so. There are more 
things in heaven and earth than are dreamt of,“ 
even in Newton’s Philosophy.“ Still, liko 
„Peter Simple.“ when told that the crocodile 
measured 18ft. from the tip of his nose to tho end 
of his tail, and 19ft. from tail to nose, I think 
there must be some little mistake here’?! But for 
the sympathetic tone in which * A Cyclist” alludes 
to "so many going over the handles, I should 
have almost supposed that his Eleven Years’ 
Riding had been too free from such catastrophes 
to suggest that the momentum of the rider’s body 
cannot always be checked with that of the machine, 
and that the immediate cause of their being ‘' lifted 
over ” arises from the displacement of the rider's 
weight making it impossible for him to keep enouyh 
of it on the pedal to counteract the lif ting action 
of the machine.“ However desirable it may be to 
be able to see in what direction your steerer is 
going ” should it become loose and fly off, it seems to 
memore important, for general practice, to see where 
the whole machine is going ’’; and this cannot be 
done by watching its steerer any better than a bout 
could be guided by looking at its rudder. Looking 
at the steerer isa trick to be carefully avoided by 
everyone who wishes to become a really good cox- 
swain. No one will ever attain the best and safest 
style of steering till the hand is trained to obey 
the eye instinctively, as the latter looks, not at the 
rudder, but at the course to be steered for. 1 
am very glad that ‘Corrigenda’”’ (21290) hus 
raised the question of hand-worked tricycles. 
I particularly want to find something really 
ood and convenient in this way myself. The 
best contrived I have yet seen is that of Bayliss 
Thomas, which was exhibited at the Stanley Show. 
The “ Excelsior pattern is particularly conve- 
nient for this purpose, on account of the facilities 
which the small side- wheel gives for lifting in and 
out, or otherwise assisting those who are unfortu- 
nate enough to need a muchine of this class. But 
though I think hand levers are far preferable to 
rotary handles, crank levers are very objectionable, 
both on account of the unavoidable dead-centres 
and the necessity of always makiug full strokes. 
It seems to me that this is just the case for 
clutch gearing, so that any length of stroke might 
be taken, or the arms worked together as in sculling 
a boat. The steering handle on one of the levers, 
as arranged by payu Thomas, is admirably con- 
venient. But with clutch gearing some efficient 
brake power would of course be necessary. As 
many who could enjoy the use of such machines are 
completely deprived of all leg power, itseems to me 
that it would be well to urrange a brake on the 
other lever handle on the same principle as the 
steering gear; and absence of leg power would 
suggest that the levers should push from, rather 
than pull to, the rider, so as to supply a fulcrum 
in the back of the seat rather than in a footboard. 
I feel confident that such a machine as I have 
sketched out would command a wide sale; and 
though no very great pace could be gut up with it, 
it would prove a means of healthy enjoyment to 
hundreds who have hitherto been deprived of all 
power cf independent locomotion. D. H. G. 
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TRICYOLES. 


21312.]J Aru tricycle riders and makers who 
have been so fortunate as to see the E.M.” era 
must have benefited very considerably by D. H. 
Q.'s ” five clear, practical, and impartial letters on 
this subject. On some minor points, however, 
chiefly involving personal idiosyncrasies, many of 
us differ from him. 

The question of front 7. rear-steering was pretty 
well thrashed out in Vol. XXXIV., and on page 114 
of that vol. is a very neat summary of the advan- 
tages and disadvantages of each kind. 

he kind of tricycle I always advocate is about 
the same as that argued for in above vol. by 
“ Paugul,” Sunlight,“ and others, viz.:—a rear- 
ateerer, extra long in fork, two 40in. wheels, and 
steering wheel 18in. or 20in., single-driver, free 
pedals, and two sets of gearing—one speeding the 
driver up to 50in. and the other speeding it down 
to 30in. Ihave seen no two-speed gearing with 
which I am satisfied. One is figured on p. 65, 
vol. XXXIV., but the cog-wheels are too heavy 
and cumbersome. Another, never illustrated in 
„E. M.,“ has lighter cog-wheels, engaging edge to 
edge: this is slightly better. 

An cztremely important point rarely considered 
is the longitudinal adjustment of the saddle. A 
ri: ler should be able to obtain vertical or slant 
action at any tinie, and without dismounting. ; 
Westropp illustrated an excellent seat on p. 161, 
sıme volume, but it does not allow of longitudinal 
a'tjustment. Mr. Westropp afterwards, however, 
suggested to me a method of obtaining it with this 
svat, and I believe he intended employing it. Per- 
haps he will say whether he did. I should like to 
ask Ottoman (letter 21207, p. 54) whether the 
„Otto“ bicycle has any defects. I imagine it must 
have many. for we see hardly anything of it, and 
hear as little. I have never had an opportunity of 
trying one. 

at amount of luggage can Ottoman ” ca 
on his bicycle’ A tricycle can, as he doubtless is 
aware, be made to carry 80lbs. or more if properly 


placed. 
Cardiff, April 13. W. A. Lee. 


(21915.J—*D. H. G.“ has written, very clearly, 
what many of us must have been thinking about in 
a vague sort of way. Having had some rule-of- 
thumb Capen ane on some of the points regarding 
which D. H. G.” speaks theoretically, may 
make a few comments upon his series of letters, 
going through them seriatim ? 

Safety of Front Steerers.—Riders of the open- 
fronted tricycle are apt to lay too much stress on 
the absence of rods and gear in front of them, so 
that,“ in the event of an accident, they are thrown 
cicer off the machine.“ I grant that a rear- 
steerer in casier to step out of, but a front-steerer 
is infinitely more easily and gracefully mounted by 
ressun of its foot-rest being nearer the saddle than 
its lower treadle is; when mounting by the lower 
treadle, the leg must be strained to its utmost to 
lift the body high enough to reach the saddle, and, 
when a wide-built spring, such as the Arab- 
cradle, is used, it requires an effort of agility to 
gut into the saddle—an effort which is unnecessary 
with a front-steering tricycle having a foot-rest to 
srvens a step. And in the event of an accident 
is such a remote contingency to be worthless 
when deciding between the merits of a frout and a 
renr steerer for riding purposes. A man who is 
sufliciently active to be able to spring clear of his 
rear steering machine will find it as easy, or easier, 
to learn to spring out backwards from a front- 
steerer, by raising the feet on to the frame and so 
dismounting to the rear, As, moreover, a brake 
can be applied with safety more suddenly and 
powerfully on a front than on a rear steerer, the 
Sront has the balance of safety on its side. 

Will climbing. —“ It is always easier to drag than 
to push a small wheel ” is a phrase which has been so 
often admitted in fact, but combated in applica- 
tion, that its revival by such a writer as D. H. G. 
confirms the suspicion that his experience of front- 
stcerers must be very limited. The idea of the 
front ateering-wheel d'gging into the road when 
climbing a hill was long ago exploded, experience 
showing that a front-steerer can always mount a 
hill on which its steering-wheel can be kept down: 
but the tendency of the rider’s weight to tip up the 
front wheel, as every stroke of the treadles draws 
the machine forward, prevents the full power of 
the arms being used; the sole cause of the rear- 
steerer’s superiority at hill-climbing is that the 
tendency of the gradient to throw the rider's weight 
bee keeps the steering-wheel down, and the rider 
can sit upright and utilise to the utmost the muscles 
of his arms and shoulders, without any fear of 
tipping the wheel up. And if the front steering- 
whecl fork is J-shaped, the wheel is rather 
„drawn“ than “ pushed ” forward. 

Irdepcudent versus Diferential Donhle-driring.— 
“D. H. Q.” says, „But where the pedal-crank 
ho: a free backward motion (as in the Devon, 
COneylesmore, Rucker, &c.), there is such a total 
abne of any practical objection in the matter of 
turuiug, that this point alone becomes one of posi- 
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tive indifference.” To which I must decidedly 
demur, trials of all such machines showing that the 
steering of independent drivers is exceedingly bad, 
unless the steering wheel is behind. This is be- 
cause, on a rear-steerer, the weight is thrown back 
so much that the steering-wheel always has plenty 
of grip to counteract the tendency of the inside 
wheel to drive against the direction in which it is 
desired to go ; but on a front-steerer—as the Devon 
—there is so very little weight on the steering- 
wheel that it is impossible to turn at all sharply 
without easing the pressure on the treadles and 
leaning the weight forward. The chief fault I had 
to find with the . Devon was this ten- 
dency in the independent driving to travel always 
straight, and here it undoubtedly is that balance- 
geared double-drivers have the . inas- 
much as they steer so quickly and accurately. 


Free Pedal - Cranks. — I heartily endorse 
e D. H. G. s praise of clutch-action cranks as an 
educational medium. The ectentricities of some 
skilled riders of tri- (and bi-) cycles who have 
taken a turn on a Cheylesmore of mine were 
amusing and instructing. I believe I had the 
honour of being the first to point out (Zricycling 
Journal, 1882) the utility of the clutch-action in 
educating a rider up to making ‘complete strokes 
and carrying 
without a hitch. But I maintain that a skilled rider 
who has practised on a clutch-action machine, 
and become proficient in pedalling, need not keep 
to the free pedal- crank ag infinitum, in- 
asmuch as he will have learnt to treadle his 
fixed crank scientifically; and when the true 
scientific pedalling is mastered, there is no wisdom 
in depriving one’s self of the power of backing and 
tacking in streets, which is undeniably a very useful 

wer when amongst traftic. Wecan acknowledge 

he educational value of the clutch, but when our 
schooling is passed, there is no need to deprive our- 
selves of the complete control of the machine which 
can only be obtained by fixed cranks, notwith- 
standing the comparative perfection of our brakes, 
and the ease (sic) with which the spokes can be 
“handed ” backwards. 

Hand- Lerers and Sliding-Saddles.—Once, when 
climbing a very steep hill ou a ‘‘Sociable,” the 
thought occurred to me that a hand-lever to assist 
the cranks over the dead-centres would be a good 
thing: but to admit this would be tantamount to 
admitting that there are no means of utilising the 

wer of the hands except by auxiliary levers. 

is I cannot do, but au contraire, I contend that 
it is the seat of the rider which requires altering in 
55 for hill- climbing on a front -steerer so as to 
ring manual power into play. On a rear-steerer, 
the hands can pull at the spade-handles as hard as 
they have power to, and the rider’s legs thus obtain 
a firm purchase: but on a front-steerer, as above- 
mentioned, the front wheel tips up unless the 
weight is shifted forward. The problem of shiftin 
forward the weight is solved iu the ‘‘Specia 
Devon,“ the swing-frame of which keeps enough 
wari on the steering-wheel to enable the rider to 
work hard without any fear of tipping up his 
front wheel. But in the Special Devon” the 
saddle tilts forward so much that the rider 
merely ans against it, and is compelled to 
n on to ee ae of his weight 
ing supported by his saddle. an arrangement 
of a ing saddle could be adapted to Á ftoni: 
steerer so as to keep down the steering-wheel, we 
should hear no more of the superior hill-climbing 
powers of the rear-steerer. Indeed, I recently put 
this to the proof by an accidental circumstance. 
Having sent the 20in. whcel of my new front- 
steerer to have rubber vulcanised into the rim, I 
placed a lin. wheel into the fork, with the result 
of lowering the front of the machine un inch and a 
half. Even this effected a great change, the saddle 
now being so much more forward that I was able 
to climb hills with astonishing freedom from tilting. 
I propose, now that the proper wheel is on the 
machine, to produce the sume effect by adapting the 
Centaur movable bicycle saddle“ to a flat spring, 
whereby the saddle can be shifted forward 3in. for 
hill-olimbing, and am very confident that very 
satisfactory results will accrue. It will require 
the addition of some kind of catch to hold it for- 
ward, as the motion of the thighs in tricycle-riding 
will tend to slide it back ; but that will be an easily- 
contrived detail. When forward, the distance of 
the saddle from the treadles will be so intinitesimally 
different from the distance when backward as not 
to be worth consideration. 


Vertical Thrust.—On page 12.“ D. H. G.“ de- 
precates vertical action, because the vertical rider 
cannot thrust forward so well as the rider who 
‘sits more back.“ But, surely, the relative posi- 
tion is pee the same in any case. for if the 
vertical rider cannot commence a stroke so soon 
as the non-vertical rider, yet he can carry it further 
down and back than the latter, ro that what he 
loses in forward thrusting he gains in back-draught. 
And a skilled rider will use his ankles to a degree 
which will never leave the crank without a full 
head of steam’’: commencing to push the upper 
treadle forward, with heel down, before leaving off 


his cranks over the dead-centres | the 
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drawing the lower treadle backward with hed up 
And this back-draught is more valuable in hill- 
climbing than the forward thrust, inasmuch asit is, 
when the foot commences to push the crank for- 
ward, at the commencement of the stroke, that the 
thigh pushes the saddle backward, and s0 tilts the 
front wheel up; whereas the back-draught has the 
contrary effect. f 

„Sterling Pedalling.—What slight experience 
I have had of the Sterling leads me to regard 
„D. H. G.’s” theoretical praise of it with favour; 
but before giving my adhesion to even the theoreti- 
cal superiority of this style of ing, I should 
like to know what relation it has to the natural 
muscular action in walking. The great beauty of 
the ordinary rotary action is that it so closely ap- 
proximates to the action of the foot and ankle in 
walking, and it ap to me that the Sterling? 
style of pedalling is contrary to the mechanics of 
nature in this respect, and consequently #o/ superior 
to the ordinary rotary action, except for mortals ' 
who have been educated in it from infancy, and 
who are accustomed to walk backwards! I do not 
assert this, mind, but ask for information. : 

A. J. Wilson. 


(21314.]—THeEnx is a point in the mechanism of 
isycle which has occurred to me as worthy 
of elucidation, and I should be obliged if D. H. 
G.“ would favour me with his opinion respecting 
it, as I have not yet seen it touched on. , 
He has estimated the force exerted by the Omni- 
cycle leve as though the piston-thrust pressure 
were applied on a free stirrup, and in the line of 
its direction. But is not the 99 affected by 
the fact that the force of the foot - pressure is 
applied at the middle of what may be called a 
jointed lever, one end of which is fixed, and that it 
1s applied in a direction more or less out of the line 
in which this Joina lies, and ao more or less 
approaching a perpendicidar to it: 
15 hee words: is nothing gai by the use of 
an arrangement which resembles in some degree 
what in many m ical appliances (as in some 
printing-presses) is known as a knee-lever, or may 
this be altogether left out of consideration in the 
comparison, on the ground that any increase of 
wer obtained in this way is compensated by 
iminished extent of motion? L. C. 


21315.]J—Ir I am not absolutely mistaken, I 
believe that Iam in a position to doubt the facts 
which your correspondent has so ably advocated in 
your last issue. ; 

As to the Omnicycle, he states that there is a toss 
of one-third power as compared with the rofary. 
Now with all due deference to this theoretical acces - 
sion to our stock of exact knowledge, I beg to assert 
that, on thecontrary, the evidence of most tricyclists 
differs altogether from such a result. 

He goes on to say, Is it better to use a lower 
leverage, kept at a uniform power by uniform 
direction of tread, than to use a leverage of one- 
third higher maximum power, but which (owing to 
the changes in the direction of the force brought to 
bear = it) is more or less variable in its effective 
power 

Ino ition to his adverse opinion, we have that 
of practical tricyclists, who have demonstrated from 
their actual contact with the problem, that most of 
his conclusions are in direct opposition to their 
knowledge of both systems. , 

And, in any case, before we agree to tie ourselves 
to one opinion, and es cially so, as in a case Lik» 
this, where we are called upon to accept a theory 
which would virtually brush away most of our pre- 
conceived ideas on the subject, I would venture b> 
say that it is of the highest importance to test that 
theory in every possible way with experiments, 
before adopting it as an established truth. 

J. T. Robinson. 


BICYCLES AND TRICYCLES. 


[21316.]—As my letter has at last elicited swine 
response, I shall do well to answer the questiona 
asked before saying more about the management of 
the Otto.“ Thad feared that either this two- 
wheeled tricycle” was so little known to o 
readers that my letter was unheeded, or possibly so 
well understood that it was unneccssary for me to 
give more information. As one of your ccrre- 
spondents wishes to know more of this beautifu! 
machine, perhaps another letter may be acceptable. 

“Faber” is evidently in the position of every 
beginner: he is conscious that at every instaut he 
is on the balance, and is always more or less ex- 
pecting to come out; hence his dread of the foot- 
straps, which he naturally imagines will hold up 
his feet and let him down on his face. Let me teil 
him that he must at onee put his feet in the straps. 
Till this is done the machine and the rider are not 
one; any jolt over a stone may cause one foot to 
leave the treadle for a moment. which will be suff - 
cient to destroy the balance of a beginner at any 
rate. So long as the straps are not used the rider 
must be in a state of anxiety about his halanos, be 
therefore cannot screw up his courage t use 
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them, even though by using them all difficulty 
ta pidly vanishes. He imagines that it is impossible 
to leave the machine and alight on his feet with the 
font-straps holding him in. Everyone who knows 
nothing of the machine, but forms his opinion out 
of his head, thinks the same thing. I remember 
when I was first shown an Otto, thinking it a 
horriliy dangerous thing, but the foot-straps a vile 
abomiuation which none but a raving lunatic would 
dream of using. I formed that opinion because I 
enew nothing about it. Riders only can know, and, 
therefore, their opinions only are of value. 
* Faber” must at once put his feet in the straps, 
and he had better at once practise getting out when 
in motion. To do this he should rest his weight on 
his hands and spring, drawing his feet in the act of 
springing. His first attempt will probably be a re- 
markable jump—every point, the drawing and the 
lifting being, as is natural, overdone. He will, 
after a few dismounts, discover how little action is 
ne , and how easy and certain the process is, 
even when travelling quickly. 

As to supposed faults in the seat and spring, I 
can only euy tat I am perfectly satisfied. I can 
imagine nothing more comfortable than the present 
arrangement. However, the Otto Company 
strongly urge the saddle as being superior to the 
seat. I can’t help thinking that they are mistaken ; 
but I shall before long give the saddle a more 
thorough test than I have yet done. I have not 
found any inconvenience from the stiffness of the 
spring. The two large wheels and the swinging- 
frame give so easy a motion that an excessively 
flexible, spring is unnecessary. 

I have with interest the very complete series 
of letters of “D. H. G.,“ who evidently well 
n subject n which he 5 

could not help notici ow uently he might 
have been telerik to the . Otte when explaining 
points in the abstract which should be aimed at by 
makers of tricycles. In long discussions on the re- 
lative merits of the front and rear steerer, the 


advocates of each system somehow manage to find | o 


great defects in the machines of the other class, in 
order that they may show the superiority of their 
own. Since neither front nor hind wheel is wanted, 
why not do away with this wretched little steerin 
wheel and all its inherent defects? Why run wi 
these wheels on the ground when two are sufficient 


for every purpose? Any objection about the diffi- 
culty of balancing is ridiculous. Anyone can learn 
the balance in a few hours; besides, what would be 


said to a philosophical baby who would not learn 
to walk because it had seen a beast with four legs 
aud therefore wanted four also, so that it might 
stand steadily on three while it walked one step 
with each fourth in succession. The child learns to 
walk and soon forgets all about the balance. Why 
doesn’t the cyclist do the same? D. H. G.“ 
i a of the experience of the many, showing that 

e title! Safety was a misnomer. My experience 
does not agree with his; however, I can ine 
that the feeble brake on the old form of ine 
may have proved a stumbling-block to some. This 
year's brake, which I have had fitted to my machine, 
is 80 perfect that the t difficulty of runnin 
down- hill has, in my opinion, been completely over- 
come. 

I have not at present said a word about the 
steering of the Otto“; this, if the Editor will 
allow me, I shall do in another number. 

I tried a curious experiment the other day which 
may be of interest to PD. H. G.“ e a pai 
of crossed bands for my Otto, which made it 
nece to pedal backwards in order to go for- 
wards. The result was that the system of balanciiig 
and steering, as well as the driving, had to be 
reversed. I could not keep on for an instant, nor 
could another mder of the machine, but some 
friends who had never mounted an Otto“ before 
maintained their balance with about the same suc- 
cess that beginners do with the usual 5 
After some pe J was able to go along pretty 
well. I feel sure, however, that the back- ing 
can in this case have no advan . I tried one 
cpen and one crossed band. I did not expect the 
balance then to be possible; however, I had no 
difficulty in staying on, though how I don't quite 
know. The effect of driving was most ludicrous, 
for the machine began to spin like a without 
moving from the ground on which it stood. 

I have often wished that there were some means 
of telling which way an “Otto” had run by an 
inspection of its track corresponding to that given 
by Mr. Macdougal in his interesting letter. Should 
he ever discover a method, I hope he will send the 
result to the ENGLISH MECHANIC. 

An Ottoman. 


THE SLIDING-RULE. 


_[-1517.]—TuHE following manner of using the 
sliding-rule for a particular purpose, though in- 
volving no new principle, is so little known, and is 
so convenient, that it may be of interest to some 
of your contributors :— 

uring the leakage of condensers eharged with 
clectricity, the rate of loss is proportional to the 
quantity of electricity present in any particular 


S | added. 


condenser. The charge, therefore, falls logarith- 
mically with the time, and during any interval the 
same proportionate loss will occur whether the 
charge is high or low. If, therefore, the leakage 
at the end of any time is observed, and the per- 
centage loss per minute is required, a logarithmic 
formula must be employed. Though this is simple 
= the sliding-rule furnishes a readier method. 
Equal distances on any part of the rule separate 
numbers having the same ratio. If, therefore, a 
pate of dividers are so placed as to rest on those 
ivisions of the rule (on the D line, if possible), 
which correspond to the charge at the beginni 
and end of one minute, and then stepped down the 
scale, the series of numbers indicated will give the 
quantities of electricity present at the end of the 
second, third, fourth, &c., minute; or if the point 
of the dividers are placed on numbers representing 
the charge at the beginning and end of w minutes, 
and the distance between ikem divided by n, by the 
use of proportional compasses or otherwise, a dis- 
tance Fill be found which, if let down the rule 
from 10, will include as many divisions as represcnt 
the percentage loss per minute; and the number 
of steps nece to go from 10 to 6 will give the 
number of minutes in which the churge will fall to 
half-tension. To take a particular case, let us 
suppose that a charge of 272 falls to 201 in seven 
minutes: What is the pacana loss per minute, 
and how long will it take to fall to 136? Set the 
proportional! compasses to the ratio 7, and put the 
istant points on the numbers 272 and 201; put 
one of the nearer points on 10, the other will be 
found on 96°6, showing a loss per minute of about 
4'4 per cent. It will take 10 steps to pass from 10 
to 5, showing that half the charge will be lost in 
16 minutes. In the same way, the varying densi 
of the air at different altitudes may be found, 
except in so far as the variation of g affects it, or 
the temperature of a cooling body at different times, 
or the growth of money by compound interest. In 
fact, the same method answers for finding the value 
f any quantity, which varies with a speed propor- 
Konal to its own amount during the change of any 
other quantity. C. V. Boys 


LEQAL REPLIES. 

(21318.]—Tresrass—Damaces (49966).—This is 
a very roundabout story, and it does not seem much 
use considering what may ha in certain events. 
But presuming all has been done bond fide in this 
case, and without any desire to defeat or defraud 
the 5 of“ beg aa 5 there would 
ro a ri action for trespass against 
fhe plantis and the High Bailiff, though the 
damages recovered might only be one farthing and 

without costs. | 
Wrr—New Trostee (49968).—It is quite im- 
possible for me to answer this question without 
reading the will, as I cannot make out how the 
trust has ‘‘ somehow fallen into the hands of the 
present trustee. If the will appointed two er more 
trustees, then n querist could, by peti- 
tion to the Chancery Division, get a new trustee 


Ert dINE— HII wAVY (49084).—It is provided by 
section 70 of the Statute 5 and 6 Will. iv. c. 50, that 
it shall not be lawful to erect any engine within 
twenty- five yards of any highway, unless within 
some building, or behind some fence sufficient to 
conceal the same from the carriageway so that it 
may not be dangerous to passengers, horses, or 
cattle, under penalty of 45 per day. The question, 
therefore, will ba whether the covering the querist 
means to use is sufficient for its purpose of pre- 
venting damage on the highway. 


Desr—Cram (49992).—It is perfect nonsense to 


suppose that a creditor can have any claim upon | P 


the property of a living person, because he thinks 
his debtor’s family muy, some day or another, be 
“ likely to share in that property. D.’s mother 
can make a will, although she is ill, and the querist 
had better wait until D. is worth sueing. 


LANDLORD AND TENANT—NOTICE TO QUIT 
(50010).—In the case of a monthy tenancy, where 
no agreement hus been arrived at as to a notice to 

uit, the general rule is that a month’s notice 

ould be given. But the pou of law is not very 
clear, and it has been held that in some cases a 
reasonable notice is sufficient, and what notice 
would be reasonable must depend upon the cir- 
cumstances. ` 

Leoacy Duty—Girts (50011).—No legacy duty 
is payable by a wife. But the querist probably 
means probate duty, and if so the point in 

uestion is provided for by the Customs and Inland 
venue Act, 1881, section 38 (2) (6), which in- 
cludes in the property chargeable with duty any 
such sum of money as is here mentioned, and whic 
has been so invested as to pass the beneficial interest 
tothe survivor upon the death of the person in- 
venting. The wife, therefore, must pay probate 
duty on the £1,000 sho takes by survivorehip, as the 
law cannot thus now be evaded. 


STAEEHOLDER’S LIABIIrT (5(017).—As to the 


first part of this question, if B.'s"? manr were 
struck ont with his consent, he could not after- 
wards legally act as referee. Asto tha second 
point, the case alluded to is probably that of 
** Diggle v. Higgs“ (L. R. 2, Ex. I). 422), where it 
was held that money deposited with u stakeholder 
upon a walking-match isa wager, and so null and 
void, and therefore that one of the parties had a 
right to recover his share of the stakes if ho de- 
manded it back again before it had been paidfover 
to the winner, aud this case would be followed by a 
County Court judge if the facts were the samo.“ 


Bil SocieTY (50032).—These five questions 
are so very elaborate and complicated, that I really 
must defer answering for another week, when 
hope to find time for their consideration. 

Fred. Wetherfield, Solicitor, 

2, Gresham-buildings, Guildhall, London, . C. 


CRAY FISH: HOW TO CATCH AND 
COOK THEM. 


[21319.]—Ir may not be generally known that 
many of our rivera abound with this fsh—a small 
freshwater lobster, excellent in eating and easily 
caught, causing great amusement and profitable 
pastime in the autumn. August and September 
months are the usual time for catching them. 
Procure six or more iron rings about ten inches in 
diameter, and having made nets of them about six 
inches deep, put three strings about twelve inches 
long tc keep them level, then at the end attach a 
long string four or five yards long, and at the on 
a peg with a piece of White rag, so that you can see 
them—it being-done in the dusk of the evening. 
Procure some liver or fresh herring, cut in two, tie 
at the bottom of your nets, and with a common 
clothes - prop or long forked stick cast them out in the 
stream, about twenty yards apart. Sticking your peg 
in the ground, leave them for about a qua of an 
hour, and then with your pron under the string 
draw them out sharply to the side, and you may 
take them out of your net and place them in 1 
canvas bag or vessel you may have with you, and 
commence again from dusk till eleven or twelve it 
night. I have caught bushels of them of an oven- 
i You must handle them quickly, or they will. 
nip you with their claws, and will pain you for a 
time ; but it is not dangerous. Having caught your 
fish, you will have employment the following day to 
cook them. Having well washed them in two or three 
waters, put two or three quarts of them in 4 sauce- 

an and a handful of salt, no water, place them on 
the fire for about a quarter of an hour. They will 
turn the colour of lobsters, aud are most delicious and 
will well repay the trouble, und you will be well 
amused and profitably employed. They vary in 
size from a shrimp to 10 or 12 inches. 
Tit Sanders. 


SCREW-THREADS. 


[21320.]—Mosr of the mechanical readers of this 

per, I imagine, peruse with much interest the 
letters of such able contributors as J. K. P.” and 
Dr. Edmunds. When the subject under discussion 
is screw-threads, one hopes that some permanent 
advance may result from the publication of ideus 
which are the outcome of long practical experience. 
I do not see that the question, whether an amateur 
can with ease or with difficulty cut an incommen- 
surable thread, has any bearing on the matter: the 
point is, why should he be humbugged with wuch 
screw-pitches at all? Granting that the shape cf 
one of these threads is admirable, and that the 
screw—as a screw—is ull that can be desired, it 
surely cannot be contended that it is as % as one 
of an aliquot pitch. Why stick on the decimal when 
the whole number is sufficient? Suppose I want a 
air of cogwheels to double the speed of a shaft. 
why should I select two awkward numbers instead 
of two readily obtainable wheels—such as, tor 
instance, 19 and 38, instead of 20 and 40? If the 
simple whole number shows the number of threiuls 
per inch, there can be no necessity for the imost 
absurd system of alphabeticul nomenclature, or 
speaking of a screw as J-thread or N-thread. ‘Co 
very many persons this couveys about os much 
information as telling him to raise a binomial to the 


nth power. 

T do not see how uniformity of shape can be 
established, for the shape of thread must to a great 
extent depend on the purpose for which it ts 
required: but that an aliquot thread is preferable 
to anv other seems as obvious as thata machine 
made to a definite scale is to be preferred to one 
which has no measurable dimensions. 

l Orderle Vital. 


21321.J 1 nave by the recent discussion learnt 
at 5 two things. First, that nothiug thut Jam 
able to say has tlie least effect in shaking Dr. 
Edmunds’s deeply rooted opinions; and sccondly, 
that his dexterous application of the scalpel is 
productive of exceeding pain to the patient. 

My own opinions, which were not formed yerlet- 
day, but stand ona pile of experience extending 
over more than forty years’ workshop practice, ate 
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very much as they were before the buffeting they 
have undergone. 

I am extremely sorry that I ever entered on a 
discussion in which I have not the slightest per- | 
sonal interest, and beg to withdraw with the best 
grace'that my lacerations will allow me to assume. | 

J. K. P. | 


| 
Fi —I HA vx lately made a little affair, which 
I think is novel, for using pens in cutting frames. 

Of this I send you a photograph. It explains itself 


USING PENS IN CUTTING FRAMES. 
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I think. Some of the work is quite curious and in- 
teresting. F. N. Massa. 
Brooklyn, U.S. A., March 20. 


TO “FABER” AND OTHERS. 


[21323.]—I skE my initials about nine times re- 
peated on page 125. The gentlemen who write 
will see that f am unable to continue discussing 
screw matters; but I shall be most happy to reply 
to anyone who writes to me at Pitcairn’s Library, 
King’s College-road, N.W. J. K. P. 


| 


STANDARDS FOR MACHINE TOOLS. 
(21324. —REFERRING to an article in the ME- 


OHANIC of the 13th inst., on the above subject, we 


may say as regards lathes—in the construction of | 
which we are especially concerned—that we have | 
long recognised the immense advantage and con- | 
venience, tosay nothing of economy, both to the users | 
and makers, that would result from the universal 
adoption by the latter, of definite standards for the 
eae Se of the headstock details, determined by 
the height of the centres. But such a happy con- 
summation will not, we fear, be realised just at 
t 


So far as we ourselves are concerned, we have 
for some time past adopted a system of standards 
in our own works for the construction of lathes, by 
which we guarantee interchangeability. The vari- 
ous proportions, angles, and tapers adopted being 
those calculated to give the best results in actual 
work. Astbury aud Dawson. 


FRONT SLIDE-REST. 


(21325.]—THroven the courtesy of a gentleman 
at Messrs. Hawthorne’s, I have now a full-size 
(sectional) drawing of a Gin. lathe-bed and front 
slide-rest, which I have reduced to } scale to suit 
the columns of the Enauish MAN IC. This will 
ufficiently explain the arrangement. The centre 

f the mandrel is not in the same plane as that of 
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the bed, so that the top saddle does not interfere 
with the passage of the loose head. These lathes 
are put to very hard and constant work, and are 

roved to be first-rate in accuracy and durability. 

essrs. Smith and Coventry also use them. I need 
not dilate on the advantage of a saddle which does 
not cumber the top of the lathe-bed, as the latter 
feature is the great drawback of the ordinary plan. 


A front saddle does not detract from the use of the 
lathe for wood-turning and other purposes. 
O. J. L. 


— 


THE CORNELL LATHE. 


{21526.]—Some year or two ago there was an 
article, or more, on some part of the Cornell 
Lathe.” The sketch sent is that lathe. It had 


—~ Q 


ye 


“Wie Sa 
149 7- m 45 
EF o 


more conveniences for rapid cha 
ing than any lathe I ever had. 
throw tool out and in for screw cutting, a snap to 
prevent the una of poppet-head being jammed, 
a friction feed for fine traverse, a concealed power 
in the cone pulley. The bed was solid on the leg at 
head, and ae on that at foot, so that there could 
be no twist if floor was uneven. The screw was 
concealed, the nut Qin. long, the saddle 19in. lon 
on bed; the treadle on scale points needed no oil. 
The slide-rest set at all angles, and arranged for 
turning balls. &c., and many other nice points. 
Brooklyn, U.S.A. F. N. Massa. 


TRAVERSING MANDREL. 


(21327.J—“O. J. L.” (letter 21261) does not 
state his ee upon the idea of the screws being 
cut upon the end of mandrel. I wish he had done 
so. The boss in front of lathe-pulley is not, as he 
suggests, to form a shoulder 


or pulley to bear| words about the leak-hole. 


Apri, 20, 1883. 
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WILL PASS UP 
TO THIS POINT 
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drawn or adjusted, the collars of my lathe not being 
split. With such collars a boss might be or 
on. 8 


THE LEVER WATCH AND ITS 
THEOBY.--ERRATA. 

[21328.] — THERE are two inaccuracies in my 
letter on the Lever Watch and its Theory in 
last week’s number, which I would wish to have 
corrected. In the second paragraph of the column 
of page 132, line 9, in the on, ‘‘ If its teeth 
were not made so pointed,“ for pointed read 
‘ sharp.” Again in the second last line of the 
same column, for decrease of friction” read ‘‘de- 
crease of pressure,’’ as it evidently should have 
been. Alpha. 


THE BRAKE QUESTION. 


(21329.]—Has not the ‘‘ Two-minute brake.“ 
which is supposed to be automatic, caused more 
accidents through its failure than the acknow- 
ledged non-automatic ‘‘Smith’s vacuum”? Could 
Mr. Stretton, ‘‘ Meteor,“ or other correspondent 
say whether, as a matter of fact, the number of 
accidents through failures has not been ter in 
the former case? I suppose that, as the Two- 
minute brake’’ is supposed to be automatic, and 
to apply itself in case anything goes wrong, the 
drivers are not on the look-out for its failure: 
whereas with the non-automatic brake they must, 
to a certain extent, be on the look-out for a 
failure. 

The statement that a non-automatic brake is 
more dangerous than no brake at all, seems to me 
to need some qualification; for although such 
brakes have doubtless caused accidents, they have 
also entirely or partially prevented them. For 
example, in an accident on G. N. R. at Hatfield, 


s aud easy work- | a year or two ago, the down got blocked, and but 
here was a cam to | for the vacuum brake the 8.30 p.m. East Coast 


express from King’s-cross would have run into the 
wreck at full speed with most disastrous results, 
whereas it ran into it at greatly reduced speed, and 
I believe no one was killed. 

I do not mean by this to sippar vacuum brakes, 
as I am firmly convinced that by far the best brake 
at the present time is the Westinghouse. 

I should also like to ask some of your corre- 
spondents whether they can furnish auy particulars 
of the failure of the Westinghouse brake some- 
where on the North British Railways ubout the 
middle of last year, I believe? Cyclops. 


21330. —A FEW letters reach me cancerning the 
Clayton brake. From them I see that there are 
delusions abroad respecting the lenk-hole, which it 
will be necessary to correct. I therefore say a few 
Firstly, its necessity. 


ainst, but for the clip“ to bear against, instead | The automatic vacuum brake, as formerly used on 
of a fixed collar, so as to allow mandrel to be with- | the Midland Railway, had no leak-hole. It was 
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then found that the brake impeded the traffic 
during shunting o ions. Whenever the coup- 
lings were disconnected the brakes were applied, 
and could not be easily released. Cocks cannot be 
fitted to the brake-pipe at the ends of each vehicle, 
because the pipe is too large, and cannot be made 
smaller. A valve on each carriage, to be opened 
by hand, involves a great loss of time in releasing 
the brakes. There was, therefore, no alternative 
but to drill a hole through the piston for the pur- 
pose of making the brake leak off. One and a 

to two minutes was the time chosen for the brakes 
to leak com pistly off. The question is then asked 
— Is not this time sufficient for stopping a train.“ 
If the train is a short one, and the brake a tus 
is in good order, this may be sufficient. But for 
trains of over ten carriages running down an incline 
it is not sufficient; and in this case it is absolutely 
dangerous to rely on the brake. The next question 
is — Why not allow the brake three or four 
minutes to leak off.“ This would again impede 
the traffic. The above-mentioned valve, to be 
opened by hand, would do quite as well; but, as I 
mentioned, this was found im icable. 

Secondly as to the effect of the leak-hole. Some 
persons have an idea that while the brake is in 
action, the power remains constant. This is a t 
mistake. As soon as the brakes are applied, the 
power begins rapidly to leak off, and it is this fact 
that constitutes the chief danger of the brake. 

The following is a table showing how rapidly the 
brake-block force leaks away. ts were 
obtamed by experiments made upon a train of 20 
carriages. 


BraxE-Biockx Force IN Las. 


Initial vacuum 


in inches. At instant of 1 ull] ldsecs. | 30secs. 

application. after. | after. 

24 19396 18111 12853 

20 13554 11685 7291 

16 8763 6548 3739 

j 4 20448 18228 | 13554 
20 14606 12269 8719 
lis 8763 7011 | 4206 


The first three results were taken from the 10th, 
and the last three from the 8th carriage. If your 
readers will note that 30,000Ib. (constant) are re- 
quired, they will see how defective the Clayton 
brake is in power. 

Since writing the above, I see two queries 
addressed to me as to the cause of the Northampton 
accident. It will be remembered that on the 3rd 
inst. 2 train from London dashed past the station 
knocked over the buffer-stops, ran through a shed 
into the adjoining wall of a hotel. This was caused, 
as usual, by a failure of the brake. If your readers 
will turn to p. 455 of last volume, they will see, at 
the end of my letter on brake failures an incident 
showing the way in which the driver is deceived. 
This was scoffed at by Automatic Vacuum ” as 
„ remarkable” ; but in 5 se of all he says, it has 
turned out true, the Northampton case being due to 
the same cause. It seems that the driver, on ap- 
prouching Northampton, was slackened two or 
three times, with the result that the brake leaked 
off, and no power remained. The large ejector was 
opened, and 15in. showed on the gauge, but the 
vacuum was on the under side of piston only, and 
when the driver wished to apply the brake, the blocks 
tvoudd not even W the wheels, and yet, says 
Auto. Vac.” this brake is a good train stopper.” 


The following are a few cases of failures, show- 
ing the state of affairs on the M.R. 


1. Sunday, March 18th. The 4 p.m. Liverpool 
to St. Pancras, was delayed 6 minutes at Sharn- 
brook, and 3min. at Bedford. A pin in top of the 
brake hanger was broken. Engine 62. 

2. Thursday, March 22. 1 66, with second 
portion of the up night Scotch Express, was delayed 
$min.ut Braybrook, 6min. at Kibworth. The brakes 
could not be released. This train also lost 11min. 


ines 1473 and 825, 
e brake, when 


5. Tuesday, March 27th. Engine 239, 11.15a.m. 
from London delayed at Kentish Town. 
broke a coupling. 

©. Friday, March 30th. Engine 1566. The 4.20 
p.m. train from London, overran St. Albans two 
train lengths, and had to set back. 

Your readers will therefore agree with me in 
saying that the Clayton Brake is a source of great 
danger, and that decisive measures should be taken 
to compel the com 
trains with a brake complying with the Board of 
Tra. ie conditions. 

Ernest L. Ahrons, (“ Meteor.’’) 


y to remove it, and fit their | h 


THE CONTINUOUS BRAKES RETURNS. 


21331.]—Tue tenth continuous brakes return 

o. C, 3543) for the half-year ending December 

lst, 1882, has been published, and the following 

table gives the amount of stock fitted with those 

veg which appear to fulfil the necessary condi- 
ons. 

On the 3lst December, 1882, there were 5,532 
engines used for nger traffic, of which only 
2,112 were fitted with brakes which even appear to 
be efficient. 

The total carriage stock consisted of 46,101 
vehicles, of which the table shows only 12,375 were 


fitted with efficient brakes. 
During 2e p half-year several brakes have 
been removed: — Barker's automatic; Eames’ 


vacuum; Fay, Newall, and Eames’ combined ; 
Fay, Newall, and Sanders’ combined; also, 
Barker’s non-automatic (system No. 2, used on the 
Midland), have all been taken off the rolling-stock 
and become extinct. 

W. Parker-Smith’s screw-brake, used upon the 
Liskeard and Caradon Railway, does not fulfil the 
conditions, and is, therefore, omitted from the 


although a rough trial, may be worth a passing 
notice. I am inelined now to adopt the use of the 
bichromate battery; but I would observe for the 
benefit of some readers, that the zincs wear away 
very rapidly, and that their renewal is a matter for 
consideration, as an item of trouble and expense. 
I should like to know what D’Or’s No. 1 battery, 
recently advertised, will really do. Say, with a 
power of 6 candles, how often would the solution 
require to be renewed to maintain this effect for 
not merely ‘‘ occasional use,“ but for the daily use 
of 5 hours? May I suggest to correspondents the 
advisab lity, when stating the power of batteries, 
of giving the size of the zinc plates ? 
Albert Jenkin. 
Harbridge Parsonage, Ringwood, April 9. 


MICRO. OBJECTIVES. 

(21333.]—I REGRET my inability to give Micro. 
O. G.“ (letter 21301) the information he asks for 
respecting microscope objectives. Your corre- 
spondent appa to be under a slight por aN 
hension. e footnote on page 75 to which he 
refers is Gundlach’s—not mine; it is copied ver- 
batim from his pamphlet. Pe ig 


NN LL r 8S. — 45.5080 2.» Qa 
Statement showing the amount of Rolling-stock fitted with Continuous Brakes which appear to comply 
with the conditions of the Board of Trade, December 31st, 1882. 


Amount of Stock 


Fitted. 
Name of Continuous Brake. Name of Railway Company. 8 
Sanders and Bolitho Vacuum Great Western 421¢ 1,902 71 
0. 490 bee Midlaangsg‚ 417° 2,066 684 
Smith’s Automatic Vacuum Great Northern 2 33 — 
Do. do. e Lancashire and Yorkshire.... 42 220 — 
Do. dos. oiea ' London and South Western .. 65 304 14 
Do. dö —— « Taff ale 4 15 — 
Do. % — Belfast and Northern Counties 2 10 1 
Do. 6 Great Southern and Western 1 5 — 
Steel M’Innes ....... . Culedo nian 3 33 10 
Westinghouse Automatic Eastern and Midlands .. 4 24 — 
Do. dos ~eletiekesn sts Great Eastern 168 1,373 412 
Do. 8 Great Northern ............ 2 14 6 
Do. dos . face dinceas Lancashire and Yorkshire... . 18 t 7 
Do. Mon e iaris London and South Western .. 2 i | = 
Do. beet London, Brighton, and S. C. 277 1,97 354 
Do. dO apatis keie London, Chatham, and Dover 14 75 10 
Do. FE Midland .........0.cccceuees 48 94 153 
Do. S Midland, Scotch Joint Stock.. — 40 — 
Do. E North Eastern 4 366 2,398 144 
Do. . Rh NF e 8 19 34 
Do. N West Lancashire ............ 3 20 — 
Do. G Caledo nian 59 699 323 
Do. do: pormeren ia G w and South Western 64 230 153 
Do. S North British .............. 122 824 327 
ie pat oa Joint Stock, and _ p 124 
Do. connecting pipes ouly ..... Somerset 1 Joint 
Committe j — — 2 
Total | 2,112 12,375 2,822 


* Non-autamatic Steam Brakes. 


Westinghouse Brake, but does not give the number. 


t The L. and Y. Compan 


has F 


In addition to the above, the North Eastern 


Company has 18 engines and 43 vehicles fitted with both Westinghouse Automatic and Smith's (Non - 


Automatic) Brakes. 


‘ 


The most unsatisfactory part of the Return“ 


is that relating to Failures.“ It is very much to 
be regretted t year after year certain railway 
companies persist in rendering returns useless for 


urposes of comparison, in consequence of the ve 
mene information N by them. For 
instance, there have been several cases of trains 
rupning past stations in consequence of the Midland 
Company’s Clayton two-minute brake leaking-off 
and otherwise failing to act when required ; yet in 
the Return under the heads 1 and 2, the word Nil 
will again be found. Unless the Act of Parliament 
is to become a dead letter, some steps will have to 

be taken to prevent this continued contravention. 

Clement E. Stretton. 

Saxe Coburg-street, Leicester, April 14. 


BICHROMATE BATTERY. 

[21332.]—M. Trovve’s supersaturated solution 
for the bichromate battery is certainly an improve- 
ment. This afternoon I prepared the liquid in the 
proportions stated in the MECHANIC, and the result 
was very satisfactory; but I found it necessary to 
dilute the solution, and the proportion was about 1 
to 3. With this strength, after four hours of con- 
tinuous work, I was able, with one zinc plate 2tin. 
wide, and two carbons immersed to a depth of 3in., 
to keep 3 of an inch of iron wire No. 26 up to a red 


eat. 

With the ordinary solution, the utmost limit for 
less power than this was half an hour. In either 
case I found it necessary to rock the plates. This, 


If Micro. O. G.“ be really about to try his 


hand at 


Wenham’s very complete instructions. He will 
there find a large amount of information as to how 
objectives are made, and also why they are so 
made. Perhaps a query addressed to Mr. Wenham 
might obtain for him the diagrams he now asks 
for; but I do not think such dia would be of 
much service. rderic Vital. 


ECCENTRICS IN REVERSING GEAR. 


21334.)—E. Tuomas (letter 21052, page 524, last 
vol.) does not say it will work, and I, for my part, 
do not see how it can work; for if the valve were 
reversed with his motion, the valve would close the 
forward steam port at the beginning of the stroke. 
I should like to hear more about it, if some of ours 
will oblige. R. Corlett. 


HOUSES WITHOUT COAL-CELLARS 
AND TOWNS WITHOUT SMOKE. 


(21335.]—Your timely leading article on the 
economical utilisation of coal, once more reminds 
us that the Gas Companies have it in their power 
to do three important things, viz.:—abolish coal 
cellars in houses; abolish smoke in towns; and, by 
so doing, increase their own business and profits. 

It opan quite clear that if the Companies gave 
away the gas for cooking they would effect the 
first and second of the above points, and also, to a 


154 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 943. 


APRIL 20, 1888. 


considerable extent, the third also. But if they so 
reduced the price of gas 15 they could well afford 
to do) that every householder found it cheaper than 
buying coals and keeping a dirty coal cellar, we 
should soon ceuse to hear complaints about smoke 
in towns. 

In Leeds the charge for gas is only Is. 10d. per 
1000 cubic feet, and in London it is 38. 4d., just 
double the price. In consequence of the low price 
of gas in Leeds, gas fuel is rapidly taking the place 
of the raw material; but in London the progress 
is very slow in that direction. It is, therefore, 
time for every one who has any influence with the 
companies and their inert directors, to wake them 
up to the situation, and if they are deaf to the 
evils of coal-cellars and smoke, yet surely a se/jish 
motive will prevail with them. 

13th April. Thomas Moy. 


GRUNOW’S NEW CAMERA-LUCIDA. 


[21336.]—Grunow, of New York, the well- 
known maker of microscopes and objectives, has 
lately brought out a camera-lucida which gives me 
more satisfactory results than any I ever used ; and 
Isend you a diagram, so that any who like may 


j 


arrange one for themselves, Referring to the 


A and B are the eye and field-lens of any eye- 
piece; DCE, DFE, and GHJ are three glass, 
right-angled prisms, the first two having their 
hypothenuses cemented together to make a glass 
cube, CDF E. 

Prior to cementing with balsam, the upper prism 
DCE, has its hypothenuse silvered by the us 
process; but a small spot, not more than in. in 
diameter, is afterwards denuded of silver as nearly 
as may be in the geometrical centre ef the silvered 
face at M. The prism, GH J, is movable on an 
axis at right angles with the face, GHJ, to pro- 
vide for use when the instrument is upright or in- 
clined, Rays from Z, the table, are totally reflected 
from the face G H (say at K), and passing through 
the face HJ they enter the upper prism, and are 
reflected to the eye at X by the silvered surface 
DE, while the object is seen at the same time 
through the unsilvered spot in the middle of the 
face ED, which spot should not be larger than 
one-third to one-half of the usual size of the pupil 
of the eye. 

It is not a sine qua non to silver the surface, but 
the effect is wonderfully improved by doing so, the 
blue tint that otherwise appears to cover the object 
being almost entirely eliminated by the white retlex 
from the silver. 

This form of apparatus can be used with less 
straining and eye-fatigue than any I ever tried, 
and I am familiar with all forms now in use. 

Roi ne Puis, Souza je Suis. 


ELECTROSTATICS—POTENTIAL. 


[21337.J— LET me assure ‘‘ Sigma” that I have 
no more reverence for that blessed word,“ 
potential.“ than he has. I simply used it as a 
convenient term to denote the state of a mass of 
matter considered as capable of doing work in con- 
sequence of the electrical energy in it: precisely as 
temperature is used to denote the state of a 
wad with reference to the heat-energy in it. 

there is any one principle which will outlast 
all other existing ones, it is that of the measure- 
ment of forces in terms of mechanical work; and, 
with our present imperfect knowledge as to the 
nature of molecules and their strains, it seems most 
convenient to use, as far as possible, only terms 
Nae involve principles not likely to become obso- 
ete. 

Sigma is perfectly right, of course, in saying 
(p. 128) that no electrical charge can exist without 
producing two equal and opporite fields. If this 
were not so, the third law of motion would not be 


* 


universally true. lt is well to insist on this point, 
for in most textbooks our atteution is directed 
solely to one field, as if the other wr re non-existent. 
A charged ball attracts the walls just as much as 
they attract it; only it happens to be more easily 
movable, and therefore it moves. 

I quite understand Sigma's” explanation of 
the phenomena of condensation as analogous to a 
galvanic circuit; but I question whether we can 
strictly leave the earth entirely out of considera- 
tion. When an electrified body is placed in a room, 
the region of stress produced by it is surely not 
bounded by the walls, although (so far as observable 
effects go) it may seem to be so. 

When a stone falls, we must look à little farther 
than the floor for the cause of its falling. 

April 14. E. R. Phillipson. 


REPLIES TO QUERIES. 


— —— 


„In their answers, Correspondents are respect - 
fully requested to mention, in each instance, the title 
and number of the query asked. 


[48752.]—_Tea.—Your readers must have been 
much interested in S. E. Peal’s reply, on p. 88. He 
says good tea is to be had at 6d. to 10d. per lb. on 
the spot. Now, I have to pay 4s. in the City as the 
lowest pice for unblended or pure Indian tea. 
How is this to be explained? I am, unfortunately, 
one of a small class te whom pure tea is a matter 
of much consequence, and such persons suffer 
much inconvenience from adulterations. I know 
something om three years’ personal residence) of 
China, and I have long given up all hopes of purity 
rape that quarter. I look now to India.— E. R. 

LBY. 


149324.]— Sundial. — If John Hampden will 
explain clearly what he requires, I will strive to 
earn the prospective £10. Does he want an instru- 
ment to feel or show the world goes round? I 
have often used a glass apparatus, and certain 
chemical combinations which, to my inner 
consciousness, fully illustrate this matter.— BATTLE. 


49324.]J—Sundial.— May I venture to hope the 
tor allow this most important question to 
be fought out in these columns, instead of being 
burk by the employment of private communica- 
tions? ‘* Sundial,” of Edinburgh, says he will 
“construct a model of an ordinary suudial to 
placed on a common globe, which being adjusted 
and placed’’ (and fixed!) in the sunshine, the 
dial will indicate the number of hours the globe 
(is assumed!) ‘‘to have rotated from the brass 
meridian.’ Indeed! I beg to inform this very 
5 but over-sanguine demonstrator, 
that he would, by such an artifice, be claiming 
my premium on false pretences. The sun, 
or the sunshine, happens, most fortunately, to be 
my witpess—not his. I argue and insist, and would 
stake my life on the fact, that a revolving and 
rotating dial-plate will not show the time before a 
fixed sun, as the scientists affirm; but that, on the 
contrary, the dial-plate must be immovably fixed, 
and the sun must revolve round it. I hope that 
the Editor will agree that I am entitled to ask that 
the claimants or competitors for this premium 
should give me their true names and township. 
The principle of the sundial is as easily tested. and 
ought to be as familiarly understood, as that of any 
other philosophical instrument with which man is 
acquainted ; and to ignore or pretend to dispute its 
demonstrable evidence, reflects as prejudicially on 
the scientific intelligence and common-sense of the 
ublic as on its reverence for the inspired text. 
at the candidates have to show is, that a dial- 
plate and gnomon can be fixed on a revolving globe 
and rotated before a stationary lamp, and then ex- 
hibit the radial shadows which mark the progress 
of the consecutive hours.—JOHN HAMTDEN. 


[Mr. Hampden is, we think, quite entitled to the 
real names and addresses of any claimants for his 
premium. We foresee—or we think we do—that 
a dispute is not unlikely to arise between him and 
them at some stage of the competition as to its 
conditions. We are quite willing to insert a sketch 
of the model when it is made and approved of: but 
we fear we cannot promise more than that.— Ep.] 


49324.] — Joshua and the Sun and Moon. 
—To ‘‘Tresriian.”’—I promised in my letter in 
„E. M.“ of 30th March, page 88, that if no one 
else answered the query of Tresilian,“ I would 
send him a few lines on the subject, and I now do 
so. I shall not enter, however, into the compli- 
cated question which his query opens out; but 
content myself with a few remarks as to the con- 
sistency of the views, as he states them, advanced 
by others; so very widespread have been the 
opinions, and are still, upon this subject, that it is 
no easy task to clear up the question which a con- 
sideration of the narrative involves: my few re- 
marks will, therefore, not be controversial. I need 
not repeat what I have already stated at some 


length in the E. M.“ of 9th March, page 17, but 
take up the statement—that the sun was in the 
east when Joshua spoke the words attributed to 
him. Although I stated that there was a little 
inaccuracy ” in supposing this, I merely intended 
to convey the idea that this was so, if the miracle 
followed immediately on Joshua speuking the 
words; but any proof of this does not exist. 
However, the sun was not in the east when 
he stood still (apparently) on Gibeon. The 
force of the original text precludes the thought 
altogether. The words, in the midst of,“ does 
not mean that which is implied in ordinary English: 
it is another word entirely, and means a divi- 
sion’’—the half of that space that divides the 
apparent path of the sun in his diurnal course, and 
consequently means his position on the meridian at 
12 o’clock at noon. This period was neither morn- 


ing nor evening, but an advanced penos of the day. 
From this consideration, it is not very to see 
how this can advance or favour the theory that the 


request by Joshua was for darkness and not light. 
The whole theory of the miracle (for such it 
undoubtedly was) is by such a notion set aside alto- 
ther. Tue sun stood still (or was silent) in the 
ivision of the heavens, and hasted not to go down 
about a whole day (or for a perfect day, as the 
original expresses). There might possibly have 
been a lengthening out of anether ordinary day 
from this point, an impression which receives some 
support from a different reading of the LXX., which 
is:“ And the sun stood still in the midst of heaven; 
and it did not proceed to set till the end of one 
day” (i. e., additional day without a night between), 
we can only conjecture this from the textual — 
ing, and from that of the Hebrew, ‘v’lo atzs labo 
k’yom thamim,’ and hasted not to go down for a 
perfect day.“ This is very significant, as darkness 
would not be in request here; besides, what does 
the idea of darkness imply? Its signification is 
that it impedes or restrains, and in that case would 
have been equally disadvantageous to Joshua as to 
his enemies. The thought as toa prayer for dark- 
ness is, to say the least of it, novel: it could not 
enter into the mind of anyone who gave the subject 
mature consideration. The moon presents no 
very serious difficulty in the course of the narrative, 
for it is quite possible that it was, with the sun, 
still visible to Joshua when he said, And thou 
moon in the Valley of Ajalon.” Very little need 
be said as to the closing remarks by Tresilian.“ 
The narrative is in no way aff by any con- 
sideration of the question of the Hebrew points, 
which is entirely a matter of opinion amongst 


be | Hebrew scholars, and the text is in no way affected | 


either by their use or disuse. I prefer the pointed 
text, but I do not thereby assert that it possesses 
any advantage in its claim for authority. GBO. H. 
LANCASTER. 


[49422.]—Pleuro-Pneumonia (U. G.) — The 
best course you could adopt would be to consult a 
veterinary surgeon.— G. FRYER. 

[49523.]—Borer for Lead.—I once had sucha 
job to do. The lead was nearly 3in. thick, and some 
lin. holes were „ through it; I tried to drill 
it, but soon clogged up; the drill would not cast the 
turnings, so I reversed each, put tho drill beneath the 
lead, the lead uppermost; this I found a decided 
advantage ; however, it was slow and unsatisfactory, 
so J just drilled to about an inch in depth or as far 
as the drill would go without clogging, and then 
got the hole punched through on the anvil in the 
amith's shop.—E. B. FENNEsSY. 


[49591.]—Polishing on Brass.--You do rot 
seem to understand the difference between polishing 
and burnishing. The latter is done with ste! 
burnishers of various shapes, which may be pro- 
cured at most tool-shops. For plain work you 
would require a long, straight, burnisher, and a 
flat hook, alsoa round ditto. e work must be 
perfectly smooth and clean before attempting any- 
thing with it. When ready see your tools are quite 
bright and clean, cover the surface of work with 
oil—olive will do; be sure. it is free from grit or dirt. 
Now, if convenient, use the long burnisher: held 
the handle with the right hand and the point with 
the left ; work it smartly up and down the article, 

utting as much weight on it as is consistent with 
its stiffness and strength. Go over it sevoral times, 
or it will show each separate stroke when polished. 
The hooked burnishers need only be used when ycu 
cannot get at it with the other. The methou of 
using these depends so very much upon the work to 
be done, that I must leave ittolyour own judgment. 
When you think that you have done sufficient bur- 
nishing, wipe off the oil and polish with whiting, or 
simply a clean, soft cloth. If the work to be dene 
can be put in the lathe, you must have a stiuight, 
flat end, and a a lathe burnisher. Keep the 
burnishers always very clean, and wipe off aud use 
fresh oil now and then, when burnishing. Crowds 
which are to be lacquered, and which are yicked 
out in relief, are done by quite à diferent q ro- 
cess.— GAS ENGINEER. 

49624.] —Lot's Wife. I remember reading an 
account of tho exploration of some portions cf 
Syria in the district of the Dead Sea, by ofticers who 
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were sent there for the interests of geology or 
geography by the United States Government. Thi 
was in or just previous to James Buchanan's presi- 
i Those officers stated they saw or discovered 
a pi of white or saline substance in the desert, 
which the Arabs called Lot’s Wife. Perhaps some 
of our readers may give us information on this, 
and on the marvellous district of the Dead Sea, 
which, I believe, is 1,000ft. below the level of the 
Mediterranean.—E. B. F. 


5 ~Lot’s Wife.— TO G. H. LANCASTER. 
—In my letter I stated that the presence of the 
verb Zayah. with / has nothing at all to do with the 
insertion of the word as or like. I should also 
have added that it has nothing to do with its non- 
insertion. I gave three instances in my last to 
prove this, viz. :—Isaiah li. 12, Afraid of a man 
that shall die, and of the Son of Man who shall be 
made as . Isaiah liv. 9, For this is as the 
waters of Noah unto me.“ Job xxiv. 5, “ Behold, 
as wild asses in the dessert go they forth.“ The 
verb bayah with l does not occur in any of these 
passages, consequently, it has nothing to do with 
the insertion of the word as, though the as is in- 
serted by our translators in them all. The passage 
1 Samuel xxv. 37 is in Hebrew kayah laben. The / 
joined to aden is really part of the verb and changes 
it into became, so that its presence is accounted for. 
The ¢ then has no connection whatever with the as 
in italics, which was inserted by our translators to 
show that the sense required its insertion. You 
virtually grant that the translators did rightly in 
iuserting the as, for you translate it: And his 
heart became a stone; and then add (“ figura- 
tively, of course, for no stone can feel”). The 
word as in italics answers the same se as your 
sentence. You state that Deut. xxix. 23 is the 
ouly proof (if any exists) that can be adduced for 
a sal-sulphurous shower having fallen upon Sodom. 
This is not a proof. Neither is the saltness of the 
Dead Sea any proof, as the saltness is owing, no 
doubt, to the beds of salt over which some of the 
brooks run that make their way into the southern 
side of that sea.—A. C. 
[49546.J]—Air-Pump.—Some time back some 
one asked for information as to the valves of an 
air-pump. I began to answer briefly, but trouble 
and death intervened, and the inclosed has been 
unfinished till now. I should say that I took the 
sketch from a small pump which I use constantly 
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49755. —Lubricating Oils.—I have recently 
tested some oils, and have found that Cranes 
mineral oil is a first-class lubricant and the most 
economic of any. The density of the Crane oils 
varied from 909 to 904, but a lighter one may be 
more suitable to Inquirer.“ Few mineral“ oils 
contain vegetable or animal oils; but the presence 
of the latter can be readily detected in the labora- 
tory.— LABOR. 


49758.]— Barrel Organ.—For the benefit of 
J. C.“ and other interested readers, I desire to 
correct the misconceptions and criticism by 
“ Organon,” on page 134, in reference to a draw- 
ing or sketch which appeared on page 111 in a 
reply which I made to this query. In the first 
place, I must inform my critic that the drawing in 
question represents only a portion of the mechanism 
of a barrel-organ constructed on the suction prin- 
ciple, which I once had the pleasure to examine. 
„ Organon ” says page 134) that the bellows will 
never do. (Mind, he speaks only in reference to 
my sketch.) Certainly not, if there is no more of 
it than what is represented in my drawing ; but, 
bear in mind, the portion represented in drawing is 
merely the reservoir. The feeders are not repre- 
sented at all, as also many other portions of the 
mechanism ; but what is represented is sufficient to 
convey a little idea of the principle of construction. 
I must admit that ! Organon ” is right about the 

sition of the reed: it should be placed with the 

ree end towards that part of pallet which opens 
the widest, and as this is in reality an oversight of 
mine in the drawing of sketch, I trust our readers 
will pardon the blunder. 
‘‘absurdity ’’ of the valve in reservoir, represented 
in the sketch, I must say that Organon is in- 
competent to judge, as he evidently does not under- 
stand the action of the valve. The valve in ques- 
tion should be furnished with a small spring, and 
the application of a spring to a valve merely of 
leather would indeed be an *‘ absurdity.” Orga- 
non again misunderstands me when he supposes 
that I think that a kmowledge of the theory of 
music and harmony are necessary to enable anyone 
to pin u barrel: but it is a necessary uirement 
when any person desires to write out a melody 
which is required to be harmonised. I still main- 
tain that if a person has a copy of a tune written 
out, he will see then how many bars and also how 
many notes are contained in the tune or tunes he 


iu demonstrating simple experiments, and that it is | wishes to arrauze for on the barrel. I do uot know 


the common article of the shops, quite satisfactory 
for ita purpose but by no means the best form. 
have drawn the section full size, but not knowing 
how the engraver may reduce it, I have added 
dimensions. A is the e board, on which stands 
the hollow block of brass B, connected by a tube C 
to the bell and plato; D is a screw-plug for read- 
mitting air: E the pump-barrel, screwing on to F, 
which contains the lower valve; P, the piston, has 
a solid head Q, and a movable portion R, which is 
bored through at 8, aud holds the piston valve, and 
when screwed home also makes fast the cup- leather 
T. which is represented as shaded (and too long) in 
the sketch. Q is bored also with a small hole at W. 
A cover K acts as a guide to the piston-rod, but is 
loose enough in 1 to let air escape; L repre- 
sents the face of a valve, the shaded portion being a 
piece of oiled silk laid across and tied with silk, 
which lies in the groove as shown at Z in F. Lastly, 
the hole down C is represented toe small, and the 
block B should not be represented as chambered out 
in the casting, but could be cast solid and bored 
and be all the better for it, and the screw-threads 
are 24 or 30 to the inch. 1 forgot to say that there 
is a leathern washer between B and D and B and E, 
and that D and the end of the nose of the barrel 
have a circular groove turned in the face to help to 
keep the joints airtight. Of course, when the piston 
is at the bottom, there should be as little air space 
as possible between the valves; therefore, the face 
of S should ‘bed’? well on the bottom of the barrel; 
also in whipping on the valves, I should fill the 
groove Z level with the thread of the screw; have 
no part of F project inside the barrel, and make 
the air-passage S as small as ae so that it fill 
not up readily, though possibly for ordinary pur- 
poses refinements are unnecessary.—Bow. 
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if “J. C.“ wishes his organ to play the harmony 
as wellas the melody. If so, the theory of har- 
mony will be of great assistance to him, if he 
intends to write a copy of the tune or tunes he 
wishes to arrange for before pinning the barrel. In 
conclusion, if any correspondent, wishing to con- 
struct a barrel-orgau on the suction principle, will 
communicate with me, I will forward him a 
drawing of the complete construction of the 
mechanism, providing he will return it to me 
unsoiled after he has finished with it. I may 
here add that my knowledge of the method of 
pinning barrels is limited: but what information I 
can furnish I shall be most happy to supply.—G. 
FRYER. 

[19759.]—Hard Limes for Limelight.—On 
p. 322, No. 455, there is a recipe of Dr. Nicol’s for 
making ‘‘ limes ” of precipitated chalk 4 and 
1 part heavy carbonate of magnesia mixed to a 

utty with mucilage. The limes are usually made 
rom hard stone lime, being cut out with a saw and 
rounded up—see p. 650, No. 338.—Essak. 


[49760.] -Boot-Soleing.—As no one has noticed 
the libel on the leather-selling trade perpetrated by 
„W. K.“ on p. 40. allow me to say that, so far as 
London is concerned, his remarks are untrue. In 
all the leather-selling shops into which I have been, 
the pieces are plainly marked with the price, and 
whether the customer is a shoemaker or an outsider 
he is left to his own judgment. Further, there are 
some shops which advertise their prices per pound, 
for the different parts of the hide; but in all that I 
have tried, I have generally found rather more 
courtesy than amongst some other trades. If the 
querist wants to get hold of really good leather he 
must use his nose as well as his eyes, for he must 
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cultivate an olfactory test which will enable him 
10 distinguish oak- bark tanned lish leather, 
from the salted and chemically tanned hides. The 
one has a pleasant (certainly not an objectionable) 
odour ; the other is perceptibly a stinky, musty sort 
of smell. NCN. Dor. 

(49761.] Manufacture of Acetate of Soda.— 
This is prepared, I believe, by adding acetic acid to 
common soda; but possibly, now there is a demand 
for it, it is produced direct from the chloride without 
turning that into the carbonate first of all. Per- 
haps Mr. Allen will kindly say? — F. C. S. 


49769.] — Wheel -gearing.— There is a lot of 
information on the subject in back volumes, but it 
would require looking up, and I have not yet had 
time. In the very next number to that in which this 
query appeared was, however, commenced a series of 
articles on Pattern-making which will probably con- 
tain the information required by“ Young Pattern 
Maker.“ — T. P. 


49791. — Weight and Water. —Perhaps the 
following will make clearer to you why your ma- 


chine would not work. Suppose you by some 
means created the vacuum as shown (p: 41), and 
fastened W in ition at B by a pin; then at C B 


we have a resultant downward force of W — 2 Vw 
(where V = volume of 1 cylinder, and w = weight 
of unit volume of water). At DE we have a 
downward force, transmitted to C B as an upward 
one, = W — Vw. The difference gives an a nt 
effective upward force at CB = Vw. But notice 
where this is applied. It is due to different water- 
ressures, so is vertically upward upon the bottom 
of the weight B. Now withdraw your pin to free 
the weight, and since that is now free to rise in the 
cylinder, and there is no pressure on the top of it 
(we have already taken account of its own weight), 
the weight will be pushed by this force up to 

C, and as long as it is free to move in this direction, 
the force applied to it cannot move anything but it 
—certainly not the wheel. And as fast as the 
vacuum is diminished, the force also disap : 
both vanishing together when W reaches C. Thus, 
unless you can keep W fixed away from C, you 
have no force to move the wheel. I have, for the 
sake of illustration, granted you the vacuum; the 
fact is that it would never come into existence, as 
the pressure would keep W steady against C all 
round. This is independent of the actual weight 
of W, which makes no difference whatever.— 
F. A. 


[498 16. N. E. Locos.—In answer to the above 
uery ‘t Meteor '’ says he does not know No. 19. 
11 is a main-line express engine (1882) fitted with 
Westinghouse automatic and Smith’s vacuum 
brakes. He also mentions a class 902-911; it is, 
however, 901-912. A few more numbers are 362, 
365, 366. 367, 368. 370, 1461, 1462; they run the 
Flying Scotchman and other fast trains between 
York and Edinburgh.—NEWCASTLE. 


49854.]—Camera Stand.—I think I can give 
“ Bicyclist”’ exactly what he wants. I have a 
camera stand of beech, which folds in three, to a 
size of lft. Tin. exactly, aud is perfectly firm and 
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rigid. Of course, it won't bear an eighty-one ton 
guu without shaking ; but it is just the thing for a 
ight pocket-camera. I use a mahogany one, Tin. 
by 7in., with it with perfect ease. Any handy mau 
ought to be able to do the construction, which is as 
follows for one leg :—Plane up four strips of beech, 
zin. by ĝin. full, two of these four pieces to be 19in., 
the other two 171in.,: also plane up one other 
piece, Jin. by }in. full, which must be tapered down 
to lower end, and having a ferrule and pin placed 
on the end; these make up one leg, and are put 
together as in sketch. The sketch ost explains 
away itself: but I might just remark that you will 
easily see that the“ arms that are riveted cannot 
go too far back, but as soon as they come in a 
straight line they are there stopped by the brass 
plates—shown biack—which are let in” to the 
wood, and there are small buttons which keep the 
plates and the arms in their positions. If the riveta 
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are rather tightly punched in, and your buttons 
very firmly fixed, there is no fear of shaking, under 
o circumstances. The head of stand is made 
of zin. As in sketch, the black lines show 
little brass plates screwed on to prevent the wood 
splitting. i I can be of 5 help to 


i a he pares $ pach. I shall 
help him i can. suppose it is only proper to 
ay that this stand accompanies a set of old 


fashioned apparatus bearing Dubroni's name. — 
SEMPER FIDELIS. 


miya home-made one, for no professional who 
understood 


laced, although I expressly asked for that infor- 
N and that being the case, I can Sp boas iia 
there is room to get the extra board and keys in; 
but how that is to be done I must leave him to 
decide for himself, as it is impossible for me to 
waste space and time in guessing. I would recom- 
mend him to study Joiner's two-manual on p. 
219, No. 894, and to consider whether, as his case 
is only 4ft. high, he can best put the extra board 
vertical or horizontal—and so far as the latter, 
whether inverted over the keys or placed beneath 
them. Had he said how the half-rows in the 
instrument were ited, I could have given him 
definite information on that point at once.— 
ORGANON. 

[49871.] — Brazing Steel.—In Molesworth’s 
formulæ, he gives, under the heading of Work- 
shop Recipes,” the following: ‘‘ The ate filed, 
and scraped clean and bright, covered with spelter 
and ered borax, and e in a clear fire toa 
heat sufficient to melt the solder.“ — SEMPER 
FIDELIS. 

(49873.]— Potato Spirit. Potato apiri may be 
recognised by an experienced taster in the distillates 
from a mixture submitted to fractional distillation. 
This is the only way to detect it. It is popularly 
considered injurious to the human system, and this 
belief may have arisen rather from its peculiar 
hel taste than from direct evidence or fact.— 

ABOR. 


[49873.]—Potato Spirit is often used to blend 
with Cognac brandies, as also to fortify wines. 
When used for these purposes, it is always highly 
rectified, and as such is not more injurious to the 
human system than a rectified spirit made from 
other materials. It would requiro an expert to 
detect rectified potato-spirit from rectified grain- 
spirit, as the only means of judging is by taste and 
smell, and the real difference is then almost imper- 
ceptible to the uninitated.—Cyaner. 


[49904.|—Eczema Psoriasis. — Would Per 
mare per Terram” kindly state the strength and 
mode of applying the chrysophanic acid in a case 
of this sort? For nine years I have suffered from 
this, and like him have dosed to no purpose, and I 
would like to try this new mode. referable, I 
shall be pleased to communicate with him. He will 
find my address in the sixpenny column.—Soorvs. 


1 would wish to point out 
to Mr. Wetherfield that a gold and silver license 
includes watches. The Act 30 and 31 Vic., c. 90. 
says, An article composed wholly or in part of 
gold or silver,” which clearly includes watches with 
gold or silver cases. Although Scotus, as a re- 
irer of watches, may not be prosecuted by the 
d Revenue authorities, if in a solitary in- 
stance he sells without a license a gold or silver 
watch repaired by him, he would most assuredly 
eee to license duty if he made a business of it. 
— LABOR. 


[49937.]—Resistance of Iron Wire.—The ac- 
companying table, taken from L. Clark’s ‘‘ Elec- 
tri easurements,’’ will, perhaps, be useful to 
‘t Lineman.” The resistances given are per statute 
mile, and do not go beyond B. W. G. 16. It will 
be seen that the figures differ materially from those 
given by Mr. Story, ante, p: 114 :— 

B. W. R. in . W. 


R. in 
Gauge. ohms. Gauge ohms. 
G 3°00 8 we 16-2 

Gee -OTE 9.ꝝ⁊¶ſ 1979 

E . 481 100 . 214 

2 „ 30°10 

J avessi Te 646 11 wees 3649 

E EO pese, OD. “IS veeatecess 48:01 

„ 8:96 14. 62°93 

N I aS > Gaerne 83°60 

B 13°38 IO ca ĩͤ 102°60 
—Fi. 


[49958-9.|—Pendulum and Escapement.— 
Many thanks to R. E. B.” I am sorry to say 
that I have been unable to see the work mentioned 
by him, so, with Editor's permission, F shall be glad 
to avail myself of his kind offer, which may 
perhaps be useful to others. Please give lengths 


and strengths of the different metals. With regard 
to the escapement, if you think the recoil is the 
best, I will not interfere with it; but I know how 
to set out the pallets for the dead-beat, and could 
pot over the difficulty of weight by adopting a 

or four line arrangement, if the latter escape 
would be any advantage as regards timekeeping.— 
ANTON 


[49967.]— Watertight Packing for Hypo- 
dermic Syringes.—If, in addition to using a 
well-made syringe with either a solid leather or 
rubber piston, your correspondents will use the 
oe of morphia, instead of either the acetate or 
hydrochlorate, they will be much gratified with 
results, and not have the after-trouble complained 
of i tion of tissue. M. D. 


[49967.])—Watertight Packing for Small 
Hypodermic Syringes.—I had too great a con- 
tion of the value of your time and your invalu- 
able ENGLISH MECHANIO'S to have more fully 
explained my difficulties on the above subject in my 
first note inquiry. The two replies you have 
rinted are, alas long ago proved to be of little use, 
r I 5 e a aig 1 To my 
ued and greatly-gifted frien at ing- 
ton) Fletcher’s 7 as to the hydraul 
cup packers : 
The true ‘‘ crux lies in the leather, or other sub- 
stances employed for the packing. It is easy to 
pack any piston from the littleness of your thumb 
up to the greatness of your body. But my syringes 
are no er than a quill, a ‘swan ” quill, and the 
cylinder’s diameter is about the èth of an inch. 
y, good Mr. Fletcher, what would those splendid 
Birmingham engineers say if I asked them for a 
hydraulic cup leather of that colossal size? And 
pray, F. R. C. S., why did you not look at your 
Medical Directory before you raised the ludicrous 
question whether I really was a doctor? Having 
been the University (of London) gold medallist in 


surgery, and the first medallist in chemistry in 
1844, I begin to think * I really am now a real 
doctor.“ And I may say that C. Hunter and I 


were the very first surgeons in England to adopt 
this new art of under-skin injection after its dis- 


covery by Dr. A. Wood, of Edinburgh. When, 
there ore, I ask the many talented readers of the 
“E. M.“ a mechanical remedy for a 


to suggest 
defect in a surgical tool, I know what I am about. 
What I want is matter for fresh experiment, not 
erroneous criticism.—ROBERT ELLIS. 


[49971.]—Rubbings of Brasses.—I think that 
it is an accepted fact with all rubbers that lining- 
paper and heel-ball are the best materials for this 
purpose Lining-paper is made in three widths— 
22, 30, and 54 inches ; that 22in. wide is the most 
useful for rubbing, the other widths are useful for 
mounting. Heel-ball varies considerably ; there 
are several makers. Get some of each, and melt to- 
gether for an average. Melt in an iron ladle 
slowly, and stir with a stick — do not let „it 
boil; heat your mould till quite hot, and let the 
molten mass cool very slowly; by this means you 
will get a tough homogeneous cake, whereas, if 
you pour into a cold mould you obtain a brittle 
cake, spongy in the middle, and very likely to split 
to pieces. I do not remember to have been troubled 
by the heel-ball becoming waxy, and have cer- 
tainly never experienced smudging, although I 
always polish rubbings with a silk handkerchief. 
As to mounting, my own practice is to mount all 
large fine brasses on calico. Horrocks’s longcloth, 
one yard wide, is useful. Smaller ones I mount on 
rolls of the wider lining-paper. The must 
be neatly cut out, and either paste or starch may be 
used for sticking. A few leaden weights of about 
llb. each, und cast into a flat shape, are a very 

at help in preventing the paper shifting.— 

WARD J. WELLS. 


[49972.]—Bronzing Cast Iron.—In replying 
to this query, Mr. Poulson, p. 137, says that the 
bronze- powder must be mixed in a certain way, but 
instead of saying what way, requests the querist to 
advertise address. There is no secret whatever 
about it. Bronze-powders of all shades can be 
purchased of the makers of Bessemer’s gold paint, 
and they are mixed up in the usual way with the 
specially prepared varnish, which I believe is geod 
copal dosed with quicklime, and thinned with 
turpentine. It is to be bought in small quantities 
cheaper than it can be prepared, andthe bronze- 

owders can be had at the usual shops.—Nun. 


OR. 

[49979.]—Grist-Mill.—If the stones are French 
burr they are probably unhurt; but try with a mill- 
pick—if they chip readily reject them; if of any 
other stone than the above, it will be unsafe to try 
them. As to fixing, the querist gives no sufficient 
information to guide one in auswenng. If he will 
give all particulars next week, or, better still, adver- 
tise his address, I will try to help him ; it will need 
a lot of detail in either cise. —ANOTHER MILLER. 


[49979.] —Grist-Mill.—** Miller's” is a common 
complaint with steel mills. You do not say what 
power you have. What kind of grain do you want 
to grind: what kind of stones have you had offered 
you—French, Welsh, or Derbyshire: They should be 


I have never used any other form. } i 


suitable to the kind of grain you wanttogrind. As 
a reply to the above and other questions is really 
necessary before any one can advise, and as a reply 
at length would not be of any service to any one 
else, if ‘‘Miller’’ will write me, or if it the 
Editor's rule, advertise his address, I will endeavour 
to give him all the information he requires i 
he is within easy distance of Leicester I will give 
him a hand.— Y Pnrrenanb, Hinckley. 
[49980.]—Defective Diagrams.—The particu- 
lars of my engine are as follows :— Diameter of 
cylinder, 28in.; stroke, 4ft. 6in.; revolutions 
minute, a: 5 . Ae a — 
grams, : single condensing g- ve ; 
travel of Walde din ONE WILLING To LEARN. 


[49990.]—Spectrum.— Either I have or the 
compositor has omitted, in the fifth line of my reply 
to this query, after the word rays,” the words 
the electric are. -A Youna ASTRONOMER. 

49990.]—Speotrum.—Strictl speaking „nothing 
ae render visible either the aleas et or the 
infra-red vibrations, because they are too small or 
too large res ctively to give us the sensation of 

ight. But the existence of the vibrations of the 


fluorescent substance, in 
vibrations, which are larger an 


whereby the wave-lengths become smaller and 
visible. We are indebted to Stokes for the former 
and to Tyndall for the latter experiment.—P1. 


[49992.]—Compound Locos.—The diameter 
of the cylinders of Experiment is 1llin.; 
the diameter of the engine named Com- 
pound’’ is 13in.; the diameter of the large 
cylinder remains the same as ent, 
namely, 26in. At the trial trip of Compound, 
I am informed that it ran m Manchester to 
Crewe, 31 miles, in 25 minutes, without any load 
attached to it. The A wo are 
expecting that Mr. Webb will read a paper at some 
of the meetings of the Engineers’ Association on 
the ormance of these engines, when, no doubt, 
he will give all particulars.—A CREWEITE. 


of which there have been many failures, judging by 
en 
are rather costly in the first instance, if ot ar new; 
ve 
advise the 


yielding no effect, and adding resistance. It is best 
if the arrangement permits of the coils being mag- 
netised at both ends. Magnetic light producers, 
whether the Alliance, Holmes’s, or De Meritens, do 
not require so high a specd as the dynamo, which is 
an important matter with amateurs not having 
steam power; another important part in the con- 
struction of magnetic generators must be studied in 
the cores of the coils— they should not be solid, nor 
may they be tubular unless slit lengthways. 


would advise a De Meritens machine if any one can 
state where it would be possible to get the core 
plates for the coils punched out.— ELROrRA. 


| d coor me Milk. — The best 
„Charley can do with his rice and milk is to 

the former soft in water, which strain away ; then 
add the milk and boil again, stirring and flavouring 
with a little sugar. Judging from ‘‘Charley’s’ 
letter, I would recommend him to follow his father’s 
advice, which seems the dictation of good sense 
and lean less towards his mother’s love expressed 
in baked pudding.—PuppmnG- Heap. 


[50004.]—Platinum Wire.— V. V.“ will tind 
that the most e itious way to clean his wire is 
to burn off the adhering substance at the blowpipe 
or over a Bunsen. A little microcoamic salt helps 
to remove the copper.— LABOR. 


150004. —To Olean Platinum Wire.—It is of 
much more importance to know how to keep the 
wire clean than be able to clean it when it is dirty. 
I beg leave to give V. V.“ a few hints which he 
may find useful:—First, as to ringing: take the 
wire between the thumb and forefinger of your left 
hand, and place its end on the point of a pencil 
held in your right. Now press the end of the wire 
with your thumb, causing the pencil to rotate; 
whilst thus held, a very nice ring may be formed ; 
but note, the ring should be an open one, as show 
in the sketch. As this will greatly tend to prevent 
part of the bead from running up the wire, but 
should a spherule be formed as at a, direct the 
flame as shown at ca, and chase it back on the 
bead. Second, the wire should be so placed with 
respect to the line of fire that volatilematter may not 
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be deposited on it; this should be also attended to 
when you ty to clean your wires with Bunsen 
flame. ird, the same ring may be used over and 
over again for the same kind of matter; but if you 
want to change the assay, cut off the ring and that 
partot the wire which has become contaminated. 

is particularly necessary when you have been 


fm a 
8 


dealing with a substance that can alloy with the 
wire—copper, for instance. But if you set more 
value on a little platinum than on a good deal of 
time procen thus :—Straighten out your wire, and 
direct the line of fire along its axis; 5 
soon assume a ragged appearance, owing to the 
alloy collecting on its surface. Now, without 
. the wire from the flame, give its end a 
smart fillip with your finger: you can thus get rid 
of a great part of the alloy. Next, put a few 
drops of HCl in a watch-glass, bring your wire to a 
white heat, and repeatedly quench in the acid, but 
Le jeu ne vaut pas la chandelle.—Ex-BTAck - 
SMITH, Gorton Brook. 


[50012.]—Mechanioal.—If J. J.“ has a 32 
wheel, he will man to cut the thread he re- 
quires with the following train: 30—65 and 32—70. 
—R. Corer. 


[50013.]—Wood Palisades.—I may say that 
this is of more importance than many people imagine. 
J took down a wooden paling which had been up 
for 20 years, and although the sunken 4in. square 
uprights appeared, above ground, to be as sound as 
ever, there was only a crust of jin. thick, hard 
around, from constant painting, inside of which the 
wood was que rotten and dry ; and it broke into 

wder when compressed even with the ers. 

s wood had been put down fresh (white deal 
and painted immediately, and once a year since. 
also got some Gin. square uprights of pitch-pine 
which had been put up42 years ago, and only tarred 
after a year’s exposure and about three times since, 
with common coal-tar, but the parts which were in 
the ground had been charred and soaked in coal tar 
before putting down. I used these again last year 
for another shed. I would advise Anxious” to 
char and tar his uprights to Cin. above ground and 
leave the rest of the woodwork bure until next 
summer (’84), or at all events, until next September 
except at jomts, &c., which cannot be got at here- 
after. These places should be well painted with 
plenty of red-lead and raw oil, without any tur- 
pentine. When finally pene: it is better to 
put on a coat with plenty of red-lead and 
raw oil all over, and then cover with any de- 
sired colour; but common red is without doubt 
the best paint. It is a great improvement to mix 
some best copal varnish with finishing coat, and it 
well pays for the extra expense. Never paint unless 
the work is perfectly dry underneath, and never put 
on a second coat uutil the former one is us hard and 
dry as possible. Use half ntine and half raw 
oil to mix first coat of paint, when it is intended to 
put some copal varnish in next coat: but if no 
varnish is intended, one-sixth of turpentine is plenty. 
Do not be persuaded that tar or black varia is as 
good for either wood or iron as good paint. Pea- 
cocke and Buchan’s is dear paint (in cans), but it 
is really good ; but, of course, I suppose others are 
equally good ; but bad paint is worse than useless. 
Elm is very bad for outside work, so are beech, ash, 
sycamore, chestnut, &c.; but if you want the best 
possible wood for outside posts, &c., get yew, a 
te-post of which will last as long, or nearly as 
ong, as iron; more especially if you reverse it from 
the way in which it grew—i.e., upside down. Next 
to yew, I think, after having tried every wood 
obtainable here, pitch-pine is the most durable 
outside. I made planes out of beech which had 
been underneath a gasometer for 46 years, and it 
was hard and sound as when put down ; but, mind, 
it had been under water for 46 years. I put down 
in a field, a wire paling on beech posts, and in 19 
months they were completely rotten at the surface 
of the field. They had never been painted. I 
have repeatedly asked the advice of professional 
carpenters about outside woodwork, but have 
generally found that they knew very little about it, 
and I here take the liberty of remarking that it 
would be of very great benefit in your valuable 
paper if some real old authority would be kind 
enough to write a kind of lecture or essay on the 
preservation of woodwork outside. BLACK Snow. 


{50020.| — Fishing.—Ground-bait is not a 
mystic art or charm to allure fish for miles round, 
but à careful manipulation of the bait used on the 
ground at the bottom. Having carefully adjusted 
your worm on the hook, so that it does not catch 
the weeds, cast it forth across the stream, and kee 
it in motion about the pace a worm would crawl, 
until you bring it to the edge of stream ; then draw 
it out, and cast it forth aguin, and so forth, usin 
No float, but leaded sufficiently to sink it with, wi 


your lead about 12in. from your worm. By care- 
fully following these instructions you will catch 
them. Two or three worms thrown in occasionally 
well up the stream may add to gonr success. 
Other ways there are with an artificial minnow, 
with a small flight of hooks keeping it in con- 
tinual motion, called spinning. Practice and per- 
severance are all that is required.— Tit SANDERS. 
[50021.] — Slide-Rule.— Had the remarks of 
Mr. Sheppard, on page 137, been applied to 
answering that part of the query on page 117, of 
„No Sig., —viz, How near truth can the 
result of squaring 99ft. llin. by 49ft. I lin. be read 


off, on his duodecimally-divided or any other | For example: Let us sa 


slide-rulef—they would have been more to the 


purpose than incorrectly stating that his rule is | } 


so arranged that it oubes as well as squares, which 
no other rule does, unless it be manipulated a second 


time. In reply to “ No Sig.,“ each of the ten would be the Bd angle to set the expansi 


divisions between 9 and | on each radius of the line 
A, or slide Ë of an ordinary Soho or Routledge 


instrument, occupying only about th of an inch, 
the number which any fraction of one of those 
small divisions represents, having to be estimated 
according to the judgment of the operator; 
generally the Soho or Routledge slide-rule is 
credited Boles being well wanne 5 5 onult 
varying from accuracy not ex per cent., 
and as the product of 99ft. llin. x 49ft. llin. is 
nearly 5,000, so the error in this instance would be 
supposed not to exceed 25. Or, using a circular 
rule, 12in. diameter, as on this instrument the 
distance from 9 to 1 is nearly seven times as much 
as on the ordinary Routledge, and on the spira 
and other arrangements of lines upwards of fifty 
times, so on the circ instrument a greater 
degree of accuracy can be obtained than on the 
Routledge; and on the spiral or other instrument 
the answer read 4,987 sq. ft., which accurately, by 
arithmetic = 4,987:5068. Or, logarithmically— 
99:916 = log. 1:9996 on ruie 
49:916 = do. 1:6982 do. 


the sum, log. 3-6978 on rule, representin 
4,987 on rule; so 4,987 gives the answer very 
nearly, logarithmically.—THomas Drxon. 


50024.]— Engine Query.—I feel obliged to 
„Labor Omnia Vincit” for his answer. have 
not the means of giving scale, as it is under key, 
and, being a fresh shop, I don’t like to ask. 
duty isto take figure off, and send it to first engi- 
neer’s office. Ihave been accustomed to Richard’s 
indicator. The figure which I sent is taken 
off by Hopkins, and the spring which I used was a 
100ib. Be enough to say if it is too strong 
for 701b. boiler- ? I made a mistake as to 
valve cut off watrake. You are right. Throttle- 
valve nearly closed; half load on engine; vacuum 
11}, unsteady ; throttle-valve to each engine, and 
the load is very irregular.—A Youne Hann. 

pa —Engine.—To “ LABOR OMNIA Vincrt.”’ 
—Thanks for your answer in the last issue. But I 
should like to know what effect reducing the 30in. 
cylinder to 26in. would have on the engine, the air- 


pump and condenser being the same—diameter of if bef 


air-pump, 2lin.; stroke, 2ft. 6in.; diameter of 
condenser, 22}in., and 3ft. 9in. long? I have 
thought of putting a casing inside the 30in. cylin- 
der, so as to make it 26in. in diameter. Do you 
think it would act? — C. W. 


N — L. and 8. W. Railway. — The 
engines of which I send sketch rank amongst the 


7ft. in diameter, 4-wheel coupled: the cylinders 
(outside) are 18in. by 24in. ey are fitted with 
leading bogie and 6-wheel tender, and promise to 
do well: I am unable to send aketch of the 
express as desired. Perhaps some other corre- 
spondent may favour us with it, as no doubt it 
would be welcome to many. I may mention that 
some new eng ines have arrived similar to 
the 400 class, but fitted with the vacuum-brake 
for working passenger and excursion-trains. — 
CLYDE. 

Nappa —Slide-Valves. — If the V in main 
slide is not too deep, then }in. lead will be sufficient. 
the steam-ports are 12in. 
wide, then the depth of V should not be more than 

in.; measuring then from bottom of V for the 
amount of lead to give jin. will be enough. You 
do not give sufficient data for me to say what 
on 
eccentric at. I should require to know the travel 
of the valve, range of cut-off, and if the valves are 
driven direct without rocking shaft. But, speaking 
approximately, 120° would be nearer the mark. In 
a case I know well, 155° is the angle, but the cut- 
off is early.—Lasor Omnia Vinorr. 


(50041.]—Vis Viva.— The energy of a body is 
dependent on its mass and the square of its velocity. 
Now since, in allowing a body to fall for twice the 
time, the velocity gained under the action of gravity 
is also doubled, the energy will be increased by the 
square of two, i. e., quadrupled. Or, if you like it 
better, when the stone falls, the energy of position 
which it had at first, not being conv into heat or 
other altogether different form, must be existent in 
the form of en of motion. If so, it must be suffi - 
cient to enable the body just to recover its previous 
paon. But in two seconds it falls thro four 

imes the Spare it does in one; therefore, it must 
have gained energy to overcome gravity through 
four times as much space; that is, its energy is 
quadrupled.—F.A. 

[50044.|—Disinfectants.—Try carbolic acid or 
powder. Sanitas is more ble, but not so 
effectual ; 1 believe, prepared by the action of steam 
on some of the conifera oils.— > 


[5004 1.) — Disinfectants.— S8. will find that 
crude carbolic acid is a very powerful and economic 
disinfectant, and much preferable to many of the 
disinfectants (of which it is usually one of the in- 
gredients), by fancy names, and sold at fancy 
prices. — B. 

FHnnUF; EC Noting beats car - 

ic acid for this purpose, and if the urinals are 
paaa, the mel is not objectionable. Sanitas n 
also a very good disinfectant. is prepared, 
believe, from turpentine. The smell of any place, 
disinfected with sanitas, is very similar to the smell 
that pervades a timber- yard.—GraPuHo. 

[50046.]—Dynamo.—In the first place, cast iron 
made hot and allowed to cool will not do for 
armatures—it is too hard: you should have used 


malleable iron, and that of the finest quality to be 
had. If you can obtain a piece of irder iron 
(wrought) you will find it will suit you better still, 


ore up you put it into a piece of gas 
barrel, and stop one end with a screw-plug, and 
then fill up the interspace between the iron and 
pipe with powdered manganese, finally closing the 
end with clay. Put the whole into a clear coke 
fire, keep red hot for about twelve hours, or in fact 
the longer the better, allow the fire to goout. I 
think you will find a piece of iron treated in this 


largest in England. They were designed by Mr. way soft enough for anything. Are your F. M's. 


W. Adams, and built by Beyer, Peacock, and Co., 
Manchester, in the latter part of last year. Their 
numbers are 415—424 inclusive. he driving- 
wheels are öft. 7in. diameter; the cylinders, 17}in. 
by 24in.: the bogie and trailing-wheels (Webb’s 
radius-box to latter) are 3ft. in diameter. The 
whecl-base is:—Bogie-centres, 7ft.; bogie-pin to 
driver, 10ft.; coupled base, 8ft. Gin. ; trailing 
coupled wheel to centre of radius-box, 7ft. 6in. ; 
the frames are 35ft. 8in. long and 8ft. wide; the 
weight is d4tons l3cwt.; capacity for water, 1,000 
gallons ; coal, three tons. Eighteen more of the 
same class are ordered from Messrs. Stephenson, of 
Newcastle, some of which have 
The express engines mentioned are also from the 
same firm. One or two of these have arrived, and 
are handsome engines. The driving-wheels are 


connected upright? I am afraid not: they should 
be both wound one way, and then the two inside 
ends soldered together. Just examine them again 
before you make any alteration ; should increase the 
wire on armature to about two pounds. The 
brushes should be set so that they will cut the 
currents just as the pole pieces of the armature 
come opposite the divisions in the field magnets ; 
they ought to be made so as to move round the 
commutator until you get the best result. I have 
made a dynamo myself, so that the above is not 
mere theory. Let me know how you get on. I 
will answer a letter if you advertise address.— 


y arrived. | T. W 


1500 46.J Dynamo. Thie position of brushes is 
the right one. A moment's examination would 
enable me to say what is wrong. As it is, A. A. 
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Donald ” must make the following experiments to 
localise his fault. I may premise that such a 
dynamo driven at 2,000 revs. should light up well 


4 or 5 five-candle lamps. Ist. In connecting the 
wires of the magnet coils, had proper care been 
taken to insure that one limb is N. and the other 


S.? Try with compass. 2nd. Is there any leakage 
between the wire coils and the iron of the field mag- 
nets’ Test for this by connecting up the limb of 
the magnet (the core) with galvanometer, while 
one pole of battery is connected with galvanometer 
and other pole with field magnet coils. 3rd. Try 
the same experiment with iron of armature and its 
coil, as of course if any leakage exists, the dynamo 
will short-circuit. 4th. Notice how you have 
coupled up your armature brushes to circuit of field 
magnet. I need not say that if you have done this 
wrong the current set up will completely demag- 
netise the field ets. To test this, supposing 
all else to be right, detach field-magnet wires from 
all connection with armatore brushes. Now 
connect armature brushes with a galvanometer 
and field sn a with a battery of 1 or 2 
bichromate cells. Rotate the armature. Notice 
the direction of deflection of needle, so as to get at 
the direction of current. Now notice to which wire 
of the field magnet you haveattached the carbon pole 
of the battery. To this same wire you must attach 
that brush of the armature which gives the positive 
current. You may know the positive, because if it 
be connected with a wire ing over the needle of 
the galvanometer, from N. to S., it will cause the N. 
ole to deflect to the left. 5th. How much space 
ve you left between the armature and the pole 
pieces of the magnets? This ought not to exceed in 
such a small machine i of an inch. To wind up: 
However badly the dynamo be made, provided there 
is no leakage, and you have not two north poles, 
instead of one N. and one S., you will surely get 
some current when the dynamo is excited by having 
been coupled up fora few seconds with a battery.— 
S. BOTTONE. 


[50047.]I— Chemical Calculations.— The ex- 
pansion of a gas in 29 part of its vol. at 0°C. for 
every increase in temperature of 1°C. Now, if the 
law holds good for temperatures below 0° C., we 
have a proportion as follows: Vol. at 0° C.: alte- 
ration in vol. :: 273 : no. of degrees above or 
below 0° C.; or, in the present case :—1500 : 1000 
:: 273: temperat. required—273 x (1000 / 1500) = 
91 *. req. temperat. - 91°C.—J. P. BIDLAKE. 


150047. — Chemical Galoulations.— The law 
with regard to the expansion or coutraction of 
gases is that they expand or contract , of their 
volume measured at 0° C., so that the following sum 
will work out the necessary reduction of tempera- 
ture required to contract 1,500cc. of hydrogen at 
0° to 1,000cc. As 1,500: 1,500 — 1,000 :: 273: the 
reduction required = 500 x 273 + 1.500 = 91°, 
therefore the required reduction is 91°C.—JumBo 
JUNIOR. 


[50047.] — Chemical Calculations.—The co- 
efficient of the expansion of gases is .}., of their 
volume at 0° C., in other words, 273 volumes of gas 
at 0° C., increeses or diminishes 1 volume by an 
increase or diminution of 1° C. “ Atomic” will 
have observed that in the question, the volume of 
gas diminishes from 1,500cc. to 1,000cc. = 500cc., 
or ; its volume at 0° C. Now 273ce. at 0° C., 
diminishing by its vol. (= 254 = 9lec.) must for 
every cc. diminished, have had an equal reduction 
of temperature in degrees Centigrade, which is 91°, 
and since the experiment commences at 0° C., the 
answer is — 91° O.—Lazor. 


(50047.] — Chemical Calculations. — The 
hydrogen will decrease 21% of its vol. for every 1° 
Cent. decrease in temperature. Now, you begi 
with 1,500cc., and end with 1,000cc.; therefore, 
you have decreased the vol. 500cc., or 3 of its 
normal bulk; hence, by proportion: — 1% vol.: 3 
vol.::1°C.: 910. But when you consider that 
you have reduced the temperature below zero, you 
will see the necessity of prefixing the negative sign; 
therefore, the answer is — 91° Cent. Here is 
another way of looking at the question :—273 
vols.: 1,500 vols.:: 1: 5°49 = decrease that takes 
place in reducing the temperature to — 1°C. ; but, 
since the whole decrease is 500 vols., . 5°49 vols.: 
500 vols. :: — 1°C.: — 91°C. If “ Atomic” will 
master algebra as far as simple equations, it will 
well repay the study.—Ex-BLacksMITH. 


[50049.]|—-Concrete Floor.—I think that sheet- 
lead or 7 asphalte would make a more satis- 
factory job than concrete for this p .I know 
that in many sloppy places on upper floors in Cit 
warehouses and factories, lead has been used wi 
satisfaction for years, and if a waterproof covering 
is the. sole object, your correspondent can have 
nothing better.—Ntuwn. Dor. 


PONE — Merz Polarising Eyepiece. — 
“J.C. L.“ will require an achromatic combina- 
tion, or Barlow lens, if he cannot shorten his tube. 
There is no advantage in the use of dark glass 
reficcting planes, as after reflection from the first 
plane surface there is little heat left.—Jas. Cook. 


(50052.] —Barometer.—I would suggest the use 


payne © the unlearned and apparen 
cal. 


of methylated spirit of wine for removing the dust 
from the mercury. It might be applied with a 
camel-hair pencil, and any spirit left would soon 
evaporate. Pure spirit of wine should be used if 
thought necessary, as a very small quantity would, 
of course, be sufficient.—Os. 


[50052,]—Barometer.—A somewhat analogous 
case occurs to me, which may help F. R. A. S.“ 
In using a nitrate of silver bath for photography, 
the dust and scum which accumulates on the sur- 
face is easily removed by drawing the edge of a 
pee of clean blotting-paper along it. In this case, 

should try the e irst wetted, if it 
could be applied, 5 05 the hole. At any rate 
the dust could be, I think, swept up into a small 
space, and then perhaps scooped out.— F. R. C. 8. 


„ Engine. — Length of 
ve on face, 4in.; length of exhaust cavity, I hin. 
If you mean what power you may expect to get 
from the engine with 60lb. pres., cut off at two- 
thirds stroke; then supposing you get full boiler 
9 on the piston, the engine should give 12-h. p. 

ou do not give the effective weight of the safety - 
valve and lever, which can easily be obtained by a 
spring-balance. Tie the valve to the lever wi = 
piece of string; put the lever in its place and hoo 
the balance on the lever where you intend the 
weight to go; now read off the weight of the 
valve and lever; multiply the area of valve by the 
given pres. (60lb.) ; deduct the effective weight of 
the valve and lever; . remainder by the 
distance from the fulcrum to the valve, and divide 
product by the distance from the fulcrum to the 
weight.— R OMNIA VINCIT. 


[50056.]—Income-tax.—If the total income is 
under £150 no tax is payable on that, but the In- 
habited House duty on every house of the annual 
value of £20 is payable whether the gecupier's in- 


come is much or nothing.—T. P. 


{50056.] — Income-tax. — ‘‘ 5 Tom ” 
must pay his Inhabited House duty on houses not 
under £20 in value, as that impost has nothing to do 
with the Income-tax. He is exempt from Income- 
tax if his whole income is under £150 per annum. 
Apply to collector for a claim-form if wrongly 
charged.—B. H 

[50056.]—Income-tax.—If ‘“ Working Tom” 
inhabits a house, the yearly rental of which is £20 
or upwards, he will have to pay Inhabited House 
Duty at the rate of 9d. in the £, whatever his 
income. 5 a ae a 7 from his os e 
pro e will have to pay Pro retax at the 
rate of d in the £ on ike ently ae no matter 
whatever hisincome. And if his income from his 
ordinary employment amount to £150 a year or 
upwards, he would be charged, after making the 
deduction of £120 on incomes below £400, at the 
rate of 5d. a £. Instead of 5d. the charges would 
last year have been 6d.—LAnon. 


[50056.] — Income-tax.—If your house is 
assessed at an annual value of more than £20, you 
are liable to Inhabited House duty: if it is below 
£20 a year, you are exempt from the duty. As 
regards Income-tax, if you can prove that the total 
amount of your income, after deducting ground- 
rent, 5 interest, or any other annual 
charge to which the property may be subject, does 
not exceed 4150 a year. you can claim total 
exemption. To do this, write to the surveyor of 
taxes for your district, whose name and address you 
can obtain from the collector, and ask for a form 
for claim of exemption. This you will have to fill 
up and return to hi I doubt very much if vou 
will get any sums which you may have wrongfully 
paid, refunded, as it is your own business to see that 


gin | all claims made on you are just.—COoMMISSIONER. 


[56060.)—Ohm’s Law.—B. Harcourt has got 
confused by neglecting friction in his illustration. 
His 500 horses represent theelectromotive or driving 
force, and his idea of putting 100 on behind the 
waggon corresponds to turning 100 cells in a battery 
of 500 cells round the wrong way: for in that case 
there is a current due to 400 cells going one way, and 
a reverse current due to 100 cells going the other 
way round the circuit; that is, the total current is 
caused by 400 — 100 = 300 cells electromotive force. 
But the resistance in the circuit corresponds to the 
friction that the team has to overcome pulling the 
waggon along the road. If the road be made twice 
as rough or twice as steep, the team will only be able 
to pull half the load. Therefore, load = team’ 
friction is the equation for the waggon corresponding 
to C = E/R for the current. If B. H.“ wants to 
get finally and utterly confused let him apply to 
some high scientific authority, who will tell him that 
resistance is of the nature of a 5 dark 

tly paradoxi - 
—OTHERE. 

[50062.]—Lubricating Oils.—I have found 
Crane’s Mineral Oil the most economic kind of 
lubricant for machinery. Probably it is prepared 
both for heavy and light machinery.—Lasor. 


50063.] — Wood Seasoning. — I think 


“ Brewer's '? complaint should be made to his 
cooper. I was not aware that brewers made their 


own vats. If the English patent laws had not 
been so shamefully prohibitive, I should, many 
years ago, have introduced what I was disposed to 
think would be an improvement in the construction 
of brewers’ vats. f course, the cooper asserts 
there is nothing like wood, just as the shoemaker 
swears there is nothing like leather. But my speci- 
fication would have insisted on the advantages of 
corrugated glass. I mean that thick and opaque 
material, which is about a quarter of an inch thick, 
and often seen over the windows of basements. 
They would be always sweet and clean, and as 
saat constructed as a window aquarium. I think 
if Brewer is disposed to avail himself of my 
suggestion, he ought to send me a very handsome 
cheque for what ought to be worth many thousands 
a year to him, or to anyone who would carry it out. 
—JOHN HAMPDEN. 


555 gpa and Mounting Diatoms. 
—Diatoms may be seen on a summer’s day floating 
on the surface of ponds and ditches, &c., generally 
by the reddish colour they impart to the water, and 
in auch case are collected by means of spoon, 
bottle, or net fixed to a collecting-stick. The col- 
lectors must stand facing the sun, as the slightest 
shade will send them to the bottom. If the diatoms 
are on the bottom they may be collected by means 
of the bottle being carried to the bottom, mouth 
downwards, and then suddenly turned over just 
above them, the rush of water will carry them in. 
Allow them to settle, pour off the surplus water, 
and take the rest home. Boil with nitric acid, sul- 
phuric acid, or hydrochloric acid, or all three, and 
examine from time to time, until all extraneous 
matter be dissolved. If you possess a platinum- 
dish, bake the residue init. You can either store 
in distilled water or dry; in either case, wash a 
camel-hair pencil in distilled water, and with same 
spread out the material on a clean cover, bake the 
same over the spirit-lamp, either on a mounting- 
table or with tweezers, allow to cool somewhat, 
and mount the same as in my directions for balsam 
mounts. I shall be pleased to give fuller instruc- 
tions a ALEX. OLLARD, F. R. M. S., 
Enfield. 


(50073.]—The Bichromate Battery.— Ap- 
prentice’’ asks for the English equivalents of the 
5 e’’ and the “litre.” Perhaps the follow - 
ing will be useful to him and other readers of 
„ours“: —Gramme = about 151gr., or 15°432d4gr. ; 
litre = about 14 pint, or 176077 pints ; metre = about 
3flift., or 39°37079in.; centimètre = about f in., or 
-39370in. A gramme is the weight of a cubic centi- 
mitre of distilled water at 0° C. A litre is a cubic 
decimètre, or 61°0271 cubic inches. J. P. Bro- 


LAKE. 

50073.] — The Bichromate Battery.—The 

mme is equal to 15°43, &c., grains: and a litre 
is 1°76 pint. Whitaker's Almanac gives the equiva- 
lents to a nicety. I often think it is a pity 
our own language is apparently not good enoug 
for scientific measurements—our own countrymen 
constantly using the French measures in their 
descriptions, necessitating sometimes tedious con- 
versions. I don’t suppose the solution referred to 
would be very much the worse if, instead of gramme, 
1 and for litre 14 pint, were written and 
used. B. H. . 


[50075.] — Rendering Wool-Flocks Fire- 
proof.—I rather doubt whether it is possible to 
render such a material absolutely fireproof. If 
soaked in a solution of tungstate of soda, and dried, 
they would be rendered non-inflammable.—Os. 


ere] —Cement for Glass Tubes.— Plaster 
of Paris would probably be the most efficient cement 
for this purpose.— LABOR. 


[50077.]—Cement for Glass Tubes.—I woul 
suggest a mixture of red and white lead with 
linseed oil. This will set very hard: or a mixture 
of glycerine and litharge.—Os. 


[50078.] — Vessels for Mercury.—If you 
really must use brass, coat them with black Japan, 
two or three coats, and have them well baked 
between each coat.—Os. 


[50078.]—Vessels for Mercury. — Although 
your brass vessel contaminates the mercury, it can 
be easily puritied by treatment with dilute nitric 
acid, or nitrate of mercury.—Lasor. 


fabs — Brick Frontage. — The white 

efflorescence is most probably sulphate of sodium, 

and it can be removed by water and a scrubbing - 

brush. Probably some reader can suggest a solu- 

55 which will prevent the effloresceuce.—NUw. 
OR. 


[50080.]—Brick Frontage.—The green sub- 
stance is doubtless a fungus. I have removed it from 
the brick paving of a yard with dilute sulphuric 
acid, but this would come expensive on a large 
front. Why not have tho front rubbed down by 
a bricklayer, or coloured? The white substance 1s 
salt, from the clay the bricks are made of. I have 
noticed that it generally turns out after a shower of 
rain. Bricks made near the sea show this very 
much—sometimes for years. I know of uo remedy 
for it whatever.—GRapHo. 
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[50081.] — Greenhouses. — Most certainly, published in three volumes. The first treats of all 


creosote or gas-tar would be most prejudicial to all 
the tender species of plants, even after the lapse of 
three or six inonths. The heat of the sun would 
druw out the vapour after any length of time, even 
though not perceptible to our scuses. If Builder“ 
would notice what I suid to Anxious ” about his 
Palisades, he would have the most S and 
harmless application he could possibly employ. 
But he would say the colour would never do. 
am afraid not. t him, at all events, use the soot 
and size as the first coat, and then either paint it 
white, if paint must be used; but unless for a 
nobleman's grounds, I should infinitely prefer 
ordinary limewash, with about one-fo of my 
favourite material, soot. There is a kind of grease 
in soot which is wonderfully preservative of wood. 
it would give the whitewash a slightly grey tint, 
but this would be no eyesore; and of course the 
plants could be put in three hours after the frames 
were glazed. I think Builder ” will find this to 
be good advice, and it will put £50 or £100 in 
his pocket. If he is disposed to be grateful, he may 
say 80.—JOHN DEN. 


[50084.] — Celluloid Collars. — ‘‘ JUMBO, 
JUNIOR.” —I have worn celluloid collars—not ever- 
cleans, but the original cclluloid—for a couple of 
years, and after trying u number of articles for 
cleaning the same, I have come to the conclusion 
that nothing beats Sapolio sey My collars 
never get yellow now, though before I found out 
this soap they went yellow in a week or two.— 
ALICE THE SECOND. 


[50088.]—Electric Bell Wire.—It is not 
economy to use uncovered wire for inside work. 
If you wish to save battery expense, use all covered 
wire, and sufficiently large.—Os. 


[50088.]— Blectric Bell Wire.—If the trans- 
mitting wires are well insulated, there is no actual 
need for the return wire to be so; indeed, a gas or 
water-pipe, or the earth itself, may be made use of 
as a return wire; but the risk of faulty insulation 
nrising is, of course, doubled by using one uninsu- 
lnted wire, and if the work in question is of any 
importance it will probably, in the ultimate result, 
be found penny wise and pound foolish ’’ to do 
so.—R. T. Lewis. 


[50091.]—Form of Least Resistanoe in 

ater.—This often-discussed question is referred 
to in several works to be read at the Patents Free 
Library in Southampton-buildings. It is generally 
allowed that a long, narrow, triangular shape of 
bow has the least resistance, or the slightly hollowed 
form known as the wave-line. But it is 
probable that the form of lenst resistance is also 
that of least burden or stowage.—H. Y. POWELL. 


50091.] Figure of Least Fluid Resistance. 
—These and kindred subjects have always had a 
great fascination for my mind; but I y know 
whether my suggestion will be of any practical 
use to Mr. Ellis. I am not a shipxbuilder, but I 
think the fine lines of some of the American 
vessels can hardly be improved upon. Of course 
there are other considerations besides speed ; and 
the bow of a craft may be modelled like a flash of 
lightning, and yet be very unserviceable in point 
of room. If Mr. Ellis had asked, How shall I 
build a barge that shall fifty or a hundred 
tons against the tide in the shortest possible time, 
and with the least amount of towage or motive 
power, I would have answered his question with 
considerable confidence. The figure which offers 
the least resistance to its passage through water 
it most unquestionably the basin or circular shape, 
with a rotary motion. Of course, barges con- 
structed on this principle would answer for dead 
freight only; but they would possess the very 
preat advantages of being used as well against 
the tide as with it, and requiring less towage 
than any other mode of construction. The tow- 
line would, of course, be attached to a centre 
pivot, and the rotary motion produced by three, 
or at the most four, blades or flanges attached 
to the outside, just below the water-line. This 
method reduces the resistance to the smallest 

ossible quantity, and will astonish those who 
ave never seen it tried. If the idea is of any 
service to Mr. Ellis, I would give him a very 
sketchy drawing of my plan.—_JOHN HAMPDEN. 


50092.]— Low- Pressure Pumping-Engine. 
—In reply to E. M. M.,“ exhaust valve will not 
Le any good when condenser is working, although 
combination of valves is sometimes arranged to 
disconnect condenser in case of repair, &., and to 
open into the air to run the engine high-pressure. 
Does E. M. M.” mean under 30lb. per square 
inch low-pressure? If so, she will possibly work at 
that, which will partly depend on weight of rods in 
pit, &c., but she will probably work more economi- 
cally with rather more steum. The advantage of 
creating a Vacuum under piston will be increase of 
speed in descent of piston, raised by 151b. per square 
„ pressure on top side of piston.— 
I. ‘ 


{5009€.] — Science Examinations. — Get 
Iiävington's Notes on Building Construction,” 


subjects necessary to know, to sit for the elementary 
exumination : the second volume, all subjects 
necessary for advanced examinations; and the third 
volume for the honours examination. They are the 


best books on the subject that I know of, and |} 


though rather expensive (Vol. I., 10s. 6d., Vol. II., 
108. ëd., Vol. III., £1 1s.), they are well worth the 
money charged for them.—GRarno. 


e sok! Rolling.—I certainly never 
rolled any nickel; but I think I should roll it solid 
—same as gold or silver.—Qs. 


50098.] Acid Stains.—Sponge the cloth with 
solution of ammonia.—RHYMER. ` 


[50098.] — To take Sulphuric Acid Stains 
out of Cloth. — Liquid ammonia will neutralise 
the acid and cause the disappearance of the stains. 
—R. T. Lewis. 


[90098.]—Sulphuric Acid Stains in Cloth.— 
Provided the acid has not been too strong, the 
stains can be removed by moistening them with a 
little solution of ammonia. Tell the chemist what 
it 0 for, and he will give you the right strength. 
— Qs. 


[5009S.]|—Salphuric Acid Stains.—If strong 
ammonia be rubbed into the cloth while the acid is 
fresh upon it, no stains will appear. If the stains 
are of long standing, you will y succeed in re- 
moving them, but they may be improved by the 
above treatment.— LALOR. 


[50099.] — Rudimentary Astronomy. — I 
should advise F. E. G.” to get Sir G. Airy’s 
Popular Astronomy“ and“ Elementary Lessons 
in Astronomy, by J. N. Lockyer, each about 
4s. 6d., and both published by acmillan. Then 

roceed to Sir John Herschel’s ‘* Outlines” and 

omis’ ‘‘ Practical Astronomy.“ He will find 
Prof. Neweomb's . Popular Astronomy” an ad- 
mirable addition to his hbrary.—T. R. C. 


B in Furniture. —Get some 
% Insect-powder”’ at a chemist’s shop, and dust it 
in and about the furniture. You should, however 
have given a little more information as to the kind 
of insect.— Os. 


UNANSWERED QUERIES. 


——_oo—— 


The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks aflerwards. We trust 
our readers will look over the list and send what information 
they can Jor the benefit of their rellow contributors, 


Since our last G. Fryer has replied to 49422, 


49448, Beech Chuck, p. 532. 

49451. Bar Lathes, 532. 

49454. Siemens’ Latest Armature, 352. 

49474. Insulation, 533. 

49477. American Clock, 533. 

49482. Oxygen, 533. 

49485. Blueish Colour of Shadows, 533. 

49505. Flax, 534. 

49507. Parrot, 584. 

49508. Electric Engine. To “ Rankin Kennedy,“ 534. 
49511. Glycerine and Permanganate of Potash, 534. 


Bugar-Coating Pills, 584. 
Catching Moles, 534. 
Coal Analysis, 534. 


Model Work, Lathe for, p. 20. 
Mitchell’s Steam Washer, 20. 
Electrical Fuses, 20. 

. Opium, 20. 

. Welsh Locomotives, 20. 

G. W. R. Gradients, 20. 

Fog Signals, 20. 

Bombay, 21. 

Casting Bruss Pushes, 21. 

Cotton Warps. 21. 

Annealing Wire, 21. 


Ethylene in Befrigerating.— Cailletet's ex- 
riments show that ethylene is liquefied under the 
ollowing pressures and temperutures: 


60 atmospheres ........ 17 C. 50 F. 
50 „„ abate „8e C. 464 F. 
50 i heme . PC. 302° FE. 
45 a PC 338 F. 


Its critical point is about 13° (55˙4 F.), while that 
of carbonic acid is about 31“ (87˙8˙ F.). These 
properties induced him to see whether liquefied 
ethylene would not give a more intense cold than 
that which correspouds to the ebullition of prot- 
oxide of nitrogen. By slightly modifying the 
apparatus which he used for liquefying oxygen, he 
succeeded in producing a morc intense cold than had 
previously realised. Ethylene, moreover, possesses 
the property of remaining liquid and transparent 
under temperatures at which nitrogen protoxide 
and carbonic acid become solid and opaque. He 
hopes to obtain still greater degrees of cold by con- 
densing gases which are more difficult to lyuefy 
than ethyleue.— Comptes Ie ls. 


QUERIES, 


— — 


[60107 eee — Bim time ago. Ordcrie Vital 
and F. R. A. S.“ answered a query of mine on this sub- 
ject, for which I have to thank them. I have been delayed 
y Various matters from asking for further particulars as 
to its construction and uscfulness, and I would thank 
„O. V. or Mr. Ingall to explain the following ditficultics 
as regards its use. The thing which I have at present, I 
shall flatter by calling a telescope. It has a Sin. o.g., 
which is plano-convex, and not achromatic, and it has a 

sden eyepiece, or something very like it. It has a 
focus of over seven feet, and makes a splendid kaleido- 
scope when a star is in the fleld. It is mounted in a heavy 
oak tube, which, along with the tripod stand, is very 
well finished and steady, making it just too good to throw 
emy, It is, in fact, a kond example of ambition over- 
reaching itself. Now, if I make this thing into a dialyte, 
would it be worth as much asa good three-inch achro- 
matic for double-star observation! That, I think, would 
be the only test of ita worth. Would not the placing of the 
additional lenses, which are recommended, involve a serious 
loss of light, making it, the other way of course, almost 
as bad asever! The light being thus seriously reduced, 
and the power of the instrument proportionately reduced 
would it be worth the trouble and expense of constraction f 
On what principle are the lenses to be placed, so that 
their foci will coincide va one 1 15 hal 
getting a good three inch o.g., an iling it by taking i 
out of the cell and cement, Wach È un e 0 is the 
modus operandi, and finding the result unsuccessful, 
would such o.g. not be useless, or nearly so, even if put 
together in by an optician ; that optician not being 
the maker! I notice there are several correspondents ask- 
ing for information on this subject, and I would like te 
see the matter a little more scientifically explained in 
the pages of this poper if the matter is worth the while, 
and the Editor would allow space. J am sure the subject 
would l prove interesting to a goody numon of readers, 
who, like myself, have not the m ical ability to go 
into the difficult subjects of grinding and polishing o.g.’s 
and specula, which are presently running their course in 
„ours —ELERYU. 


[50108.]—Gas-Engine.—I have a ih. p. Tangye gas- 
engine, and I find that it burns 50ft. of gas per hour. 
Will some kind reader tell me if there is any way to 
lessen the consumption of gas! The engine is quite new. 
—W. T; W. 

got a 


150109. Dynamo Machine.—I have 
dynamo nearly finished. I want it for electrotyping. 
Will Mr. Lancaster, or some kind reader, tell me if I 
made the armature out of wood, spun over with fine iron 
wire, and then fastened copper bars round the edge, aną 
connected up so as to form a continuous , if that 
would give me a e quantity current ? want to 
deposit on metal aces—not on panas Field- 
magnets are wound with 40lb. of 10 B. W. G.; leigt of 


armature, Sin. ; diameter of armature, 6in.—W. T. W. 


[50110.J-Eesrth’s Axis.—Will F. R. A. G., or any 
other of contributors, inform me if the following 
statement, made by the Rev. Dr. Farrar, in a sermon 

reached, at a Harvest Thanksgiving service, in Crewe 

reen church, last aut is a correct view of the laws 
which govern our globe! is words were, Move the 
earth but a little nearer to, or a little farther from, the 
sun, and the whole vegetable kingdom would be involved 
in immediate decay, and rapid extinction. Alter but 
ever sò little, the inclination of the earth’s axis, as it 
rolls through space, and not a blade of corn would grow.“ 
I have deen under the impression that the axis of the 
earth is becoming less oblique than formerly, from the 
fact that the winters of this century have not been 60 
severe as some of its predecessors.—Cur10U8. 


[50111.])—Smith’s Tools.—Would some of our 
man ers be kind eno to send a few sketches of 
blacksmith’s tools, suchas for bending different shapes of 
work, tools for punching! I have a lot of heavy waggon 
coupling hooks, rings, links, &c., and want to make sume 
tools, to make them with. A few hints and skctches would 
oblige—A Six Years’ ScBSCRIBER. 


[60112.)—Birdcage Making.—I am about trying 
my hand at making some good size birdcages, w n 
shaped, the bottom only being of wood. Assuming that 
I have the woodwork made and the wire in coils, will 
some practical reader kindly advise an amateur of the 
various stages of the work seriatim, and the necessary 
tools to be „ of which, at present, I have no 
knowledge, especially advising as to straightening the 
wire, and making the loops at the ends of the wire joining 
them to the larger wires.—J. Pass. 


'60113.)—To ‘“ Prismatique.”—On looking at 
Jupiter ugh a Sin. refractor of mine by Solomane,’’ 
the object is surrounded by a halo so dense as to almost 
hide a satellite. A friend, one of the professors of 
King's College, tells me it is due to want of pro r 
annealing. I shall feel greatly obliged if you will kindly 
tell me if it is possible for me to reanneal it—if so, Low f 

J.E 


(50114.}-Blood.—Can anyone tel] me the products 
derived from blood, and the process employed -N. D. 


150115. — Analysis of Manures.—Wha: is the 
most accurate and simplest method for the estunation or 
phosphoric acid !--J. D. 


(50116.)—Darkening Mahogany.—How can I 
give that dark red colour, seen on the woodwork of must 

hilosophical instruments. previous to Fieuch polishing. 
Pean find no recipe that will give the desired eflec- ! 
—BYSTANDEB. i 


(50117. —To Mr. Wetherfield.—I am owner and 
occupier of a farm, to reach which, with horse and cart, 
I have to pass through the land of an adjoining farmer. I 
have travelled the ruad for 40 years without making any 
payment ; but lately the farm has changed hands, and 
the new landlord threatens to wall up the gateways and 
stop the road, unless I make him a payment, which I re- 
fuse tudo. Can he legally stop the road! If not, and he 
walls up the gutes, what course ought I to pursue ONE 
IN A Fix. 

50118.]J— Earth Plates.— Will some correspondent 


iniorm me the proper way to make a pair of exrth plates 
or other apparatus fur disposing oi the use oi a setup 
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wire I have tried a pair of iron plates in connection 
withthe ground for the return path of the current; but 
although the connections were good, and the plates well 
sunk in clay ish soil, and the current of a 4 cell Leclanché 
battery strongly perceptible to the tongue, when the 
wires were joined up the current would not exert any in- 
fluence whatever upon an elcctro-magnet.—J. BuTroyp. 


(50119.]}—Clutch Action for Tricycles.—What 
is the best clutch action, not patented, for tricycles? I 
would like to convert my single- driver with fixed pedal, 
into a double-driver with free pedal. Clutch must be 
noiseless, like the Cheylesmore one, which, I suppose is 
patented, and therefore inadmissible.—Dixp. 


[50120.]—Paint for Bottom of Boat.—Will some 
of the readers of the E M.“ kindly inform me the best 
kind of paint to apply to bottom of stcum-lauoch to pre- 
serve ‘it: from the action of lake water! Also direc- 
tions for making same Ex EI. . 


[50121.]J—Intermittent Springs (an any of your 
readers give me instructions how to make a working 
modelof the ebbing and flowing well, near Settle? This 
well is (I am informed) one of the kind nown as the ad- 
junct to an intermittent spring, and fills suddenly at 
riodical times, depending upon the state of the weather. 
n wet times it ebbs and flows every few minutes, in 
dry Taar it sometimes does not flow over above once & 
ay.— F. T. 


150122.]J—-Varnishing Gilt Frames. — Will some 
reader say how these are to be done ! I varnished one 
with copul and it turned black. I sized another tirst, then 
varnished— same result.— W. K. 


150123. Retouchie c Negatives. Would some 
photo. friend give me a few words upon this subject. 
I take a negative, onc that prints well, light and shade 
good. I am lost to know where to begin to retouch, 
whether to stipple all over the faces, or only part.—M. R. 


(50124.]—-Weak Knees.— Would be glad to know if 
there is anything that can be used to strengthen kne- 
joints! When riding long journeys I feel a weakness 
just above the knee cap. Tunic vlg. 


150125. — Photos raphy.— Ila ving bought a photo- 
graphic instrument from a firm who advertise in the 
E. M.,“ I went to take a view. This was of n tower. 
In my pretty little camera there is neither reclining back 
nor adjustable front; so. being close to the tower, Thad to 
tilt che camera up in order to get the picture. The tall 
rectangular building appeared in the negative truncated 
or rather with barfel-shapel outline. I want to know if 
there is any elastic medium like transparent sheet-india- 
rubber on to which I could transfer the negative, and 
then, by pulling out the upper portion of the , correct 
the distortion ; or if I copy the negative as a transpar- 
ency, allowing it to lean forward, won't I, in some 
measure, reverse or repair this distortion! I use a single 
landscape lens, and it is annoying to hear the criticism of 
friends. One tall fellow (who asks me to take him, but, 
indeed, I won't) says my pictures have all adopted the 
“ Grecian bend.“ Another idiot says, I lent my pictures 
my improver.“— PRIMROSE, 


(50128.]—Lenses of Short Focus.—I have 
several lenses, convex and plano-convex, of short focus, 
and I will thank any friend who will tell me how to 
utilise one or more to make a strong magnifier for 
focussing in my camera.—SuNsHiNE. 


{[50127.]—Improving Silber Lamp.—A gentle- 
man infoims me that a small stream of oxygen allowed 
to flow through the inner tube of an ordinary Silber 
burner wonderfully increases the light. I would like 
some information on this subject. ill not the great 
increase of heat cause breakage of the glass chimney of 
the lamp, or should the weight on the gas-bag accident- 
ally fall off, would the flame be sucked back into the tube 
and cause explosion of the oxygen !—E. B. Fennessy. 


_ (50128.|—Doublet Lens.—Is there any advantage 
in a doublet lens for general landscape work! Ihavesome 
single lenses by noted makers. They seem to define well, 
but give distorted lines ef buildings, &c. Am I correct 
in thinking that the doublet lens gives still better 
detinition with equal depth and straight marginal out- 
lines! For the general purposes of an amateur using 
quarter plates, what kind of doublet is the best to have, 
and what is the most generally useful focus and kind of 
single lens to employ !—Viu Er. 

Damp - Spoiled 


ee —_ Restorin 

Sketching Paper.—Will any of your readers kind 
inform me whether they know of any means of restorin 
sketching paper (Wincor and Newton’s sketching blocka) 
that has been spoiled by the dump of an Indian monsoon? 
Directly the paper is wetted, previous to sketching on, it 
presents a uumbcer of large and small transparent spots. 
—B. H. W., Broach, Guzcrat, India. 


150130.]— Weight of Pendulum Bob. — Will 
some of our horological readers kindly inform me how to 
determine the weights of pendulum bobs by calculation 
or otherwise 1—Crurcn. : 


50131. —Eeclanche Cells.—Could any reader tell 
me the EM F and internal resistance of the Leclanché 
ae omete battery, one cell, Nos. 1, 2, and 3 ?— 

OLANTHE, 


[50132.;-—Medical.—To Dr. Eouuxos.—I am a 
painter and decorator, and have been employed for some 
months from 7 a.m. to 9p.m. on a scatfold up to the 
ceiling of a large office, underneath which from 6.0 to 
700 persons are daily from 9 a. m. to&p.m. The ventila- 
tion is next to nil. Is this not very injurious, and can 
sauni be taken to counteract the effects of gus and 
ex tions of the breath ! I usually retire at 11 o'clock 
and rise at six; but I am awakened four or five times 
with a severe pain and tightness on the chest, and at tirst 
can scarcely move or breathe, increasing in severity 
nightly. Is this attributable to the foul atmosphere I 
breathe so many hours, and is there any remedy but 
leaving that which is my living !—Hangy Trenenne. 


(50133.]—Bleaching Straw Hats.—Will any 
reader kindly infurm me the way to bleach straw hats 
that are dixcoloured with wear? I have washed with 
i and water—that simply removes dirt, but does not 
make them white as when new.— E. LIZ Z A. 


151A .] Varntshes.— Would any of your chemical 


readers be good enough to supply a practical method for 
ascertaining the nature and proportion of the con- 
stituents employed in the manufacture of vamuch, more 
especially a test for the recognition of copal ?— LABOR. 


150135. Ambrosjial Soap.—Can any of your 
readers give me a method of preparing this soap, or say 
where it can be purchased unscented °’ !—La toeg. 


[501386.}—-Atoms and Molecules. — Would some 
reader familiar with the atomic theory kindly throw some 
light upon certain difficultics which I do not find clearly 
explained in any textbooks that I bave access to, such as 
Wilson's ‘* Chemistry,’ Cooke's New Chemistry.“ or 
Tilden’s ‘‘ Chemi Philosophy ”? The following 
statement meets my eye in all these: — The molecule of 
mercury contains one atom, that of hydrogen, oxygen, 
&c., two atoms, that of phosphorus four atoms, and 
that of sulphur six atoms. Now (1) is it a correct state- 
ment of facts to say : Six cub. in. of H combined with 
one cub. in. of vapour of P (or of 8), yield 4 cub. in. of 
PHs (or 6 cub. in. of H.); therefore, to satisfy the law 
of Avogadro, we must suppose the P molecule (or the 8 
molecule) to contain twice (or thrice) as many atoms as 
the H molecule. (2) By what process of reasoning can 
it be shown that the H molecule contains only two atoms 
and not four, six, eight, or generally 21 atoms? (3) How 
are we enabled to assert from the density of volatile 
mercuric compounds“ that the Hg molecule contains 
only half as many atoms as the H or O molecule! Is it 
not the case that 2 cub. in. of Hg vapour combine with 
1 cub. in. of O to form mercuric oxide? Why, then, 
should not the latter be termed HgO, and the molecules 
ofeach component be supposed to contain the sume 
number of atoms? Can a compound be named here 
(analogous to those I have given for Pand S: where such 
a supposition conflicts with the law of Avogadro? There 
seems to be no necessary conflict in the case of mercuric 
oxide.—A. J. Swivit. 


(50137.)—Tartaric Acid.— Would any of our readers 
assist me by answering the following questions ?— 
Turtaric acid is readily decomposed, I believe, in solution; 
but in making acrated waters, by adding the proper 
quantity of bicarbonate of soda to water contained in a 
bottle, and then dropping in crystals of tartaric acid, 
quickly corking and shaking, would it matter to have an 
excess of tartaric acid should it be required, and to keep 
it for sorne time ? There are, I believe, modifications of 
tartaric acid, into all or some of which ordinary tartaric 
acid may be converted. Is there any likelihood of common 
tartaric acid turning into these modifications in solution 
or 855 t Are these modifleations perfectly harmless ? 
—BTUDRNT. 


(50138. —L. & N. W. R. Brakes.—Will any one 
supply me with the ticulura of the vacuum brake 
which is being fitted to the North-Western main line 
expresses, if it is the same as the G.W.R. or M.R.. and 
whether the vacuum is maintained by a pump or ejector, 
ane what classes of engines ure being fitted with it !— 

IRRMAX, 


50139.]— Ale and Porter Bottling.—I am about 
commencing the above business (wholesale), and should 
be very grateful to any of ours ” for best receipts for 
same. As I intend to go into the business extensively, I 
should be thankful for any information that may be 
ae to the best method of getting it ripe yuickly, 

cc.—J. 8. 


{50140.}—Isochronism.—I should be placed if 
Alfojoe, March 23 (497791, would explain more 
explicitly the uncqual arcs of vibration that is to say, if 
the balance moves 14 turn, watch lying down, going to 
time, and only 14 hanging, and then losing, what is 
the remedy ! Also, how the four N are got equal, 
supposing the depths, end, and side shakes, and escape- 
ment perfect, and balance compensated, and well puised ? 
—CHHONOMETER, 


50141.]—Sheet Steel Tinning and Polishing. 
—Simple and effectual method of thoroughly tinning 
several pieces of sheet steel, about the thickness of a 3d. 
bit, at a time. Best method for quickly polishing the 
black steel of the irunmongers ready for tinning ?—Tyro. 


150142. — Solicitor's Charges.—To Mr. Wernuer- 
FIELD.—Some time ago I applied to a solicitor and 
instructed him to recover the sum of £80 from one of my 
customers for goods sappan Judgment was given in 
my favour, with costs; but the solicitor says 1 cannot 
recover from the defendant, and sends me a bill for £160, 
which sum, he says, are the taxed costs in the case. He 
objects to give ine any particulars or separate items of 
his charge, and threatens me with proceedings unless I 
pay him the above-mentioned sum. I have paid many 
solicitors’ bills, but they were always made out clearly—a 
certain charge for every letter, &c., and it was always 
left for me to have them taxed, if I chose. I should be 
glad to know whether I am compelled to pay this exorbit- 
ant charge, without actually knowing what for. — 
Victimisep TRADER. 


(50143.)—Propell«rs for a Canoce.—My canoe (a 
double one} is 21ft. long by 2\ft. broad in the wast. I 
wish to provide it with a pair of paddles, engine, and 
boiler, the latter to be heated by a lamp. The whole to 
be lifted out and in easily, so as to let the canoe seat two 
as heretofore without the machinery. A speed of six 
miles an hour required. Is this feunible with a spacc 
measuring 2Aft. long, 2ft. wide, and 1ft. din. deep ? If so, 
will someone kindly say probable cost of outfit! Whether 
clockwork could be applied instead of steam which would 
run for about an hour at, aay, tive miles in the time with- 
out rewinding up, and probable cost. Ax IIE. 


(50144.|—Broken Verge Pivot.—How to put a 
new top pivot to verge. What are the runners with 
lantern-like ends (two of them, one small one and one 
large one with brass attachment] sold with serew-head 
tools, for; and how are they used? What are faing- 
tools“ mentioned in watchmaker's price lists, and what 
are they used for! I have a tool, about 2in. long, some. 
thing like n drill-stock : it has jaws connected with screws, 
having a squaro hole in the ju wa. one end; and the other 
end has a brass runner like a drill-stock, but it is move- 
able, being titted on with three screws. What is this 
tool for? Is it for turning something specially in the 
turns ?—B. R. H. 


* (50145 J—Jupiter.—In the useful monthly table of 
Jupiter's Sat. given in your journal, which L regularly get 


through my bookseller, the following note was given. 


IV IL TE | Sh. sm. pm 


April 12 

I looked in vain for this last night (Thurrday’. Will 
anyone kindly tell me whether there is a printer’s error 
in the day or hour; or whether some other circumstance, 
connected with the phenomenon, prevented its visibility ? 
I watched Jupiter up to 9 p.m., but saw nothing of the 
Egress of Sat. IV- H. Dowsetrt. 


(50146.)—To Mr. Wetherfield.—Being in eat 
of a portable engine for thrashing purposes, I should 
estcem it a favour if you would kindly inform me, (1 

What is the least distance I can legally sct my engine 
from the centre of the highway ? (2) Am I oblized to have 
the engine to consume its own smoke, with the chimney 
left. high? I am threatened with proceedings for having my 
engine too near the road, at the same time it was 67ft. 
from the centre of the road.—PorranLe-Exuine Drives. 


(50147.]—-Army Schoolmaster.—I am thinking of 
competing for the above, and seek information on the 
following points, and would feel deeply obliged if any 
fellow-reader would answer them. (1) Are the questions 
given at the last and previous examinations for the ad- 
mission of candidates into the Royal Military Asylum. 
Chelsea, published ? (2) Where? (3) What date are 
the ex ainina tiene held! (4) Is there much competition 


{50148.] — Varnishing Water Colcur Draw- 
ings.—Will anyone please tell ine how I can varnish some 
water colour drawings, of Chinese fans, without the colours 
running or smearing I- Dox AL p CROTTACH. 


(50149. — American Organ Octave Couplers. 
—Will * Orvanon ” or Mr. Fryer oblige by saying how 
these are attached frum one note to the other - and thus 
help —Excensior. 


150150.) —Bull'e Process for Smelting Iron.— 
Can any of your subscribers oblige me with particulars of 
Bull's process for smelting iron! Is it a success J. 
W. H. 


50161.]— German Pressed Yeast and Bread. 
—Some time ayo, several letters appeared asking why 
English bread was so inferior to the qualities one finds on 
the Continent, and which (especially at Vienna), I have 
often noticed. The answers that came duly to this 
question, did not appear to me to satistactorily account 
for the fact, which, as stated by Disgusted Foreigner,“ 
nearly every Englishman who has travelled will agree 
with. I venture to write this while offering as one 
possible reason of our failure, the information that all 
foreign bakers use white German pressed yeast, and 
never the bitter, discoloured, peue of breweries, as is 
generally the casein England (though not so much in 
London], and also to ask why this kind of yeast is not 
made in England! As 1 heur that nothiog approaching 
its quality for purity, and vigour, and keeping 1 
comes to the market except from France, Holland, and 
Genunny. and the consumption is enormous and increas- 
ing. Can anyone inform me bow it is made Cx ET. 


50152. Compound Enginmes.—Will any kind 
reader give me the rule to find the size of the low-pressure 
eylinder from the high-pressure one for marine screw 
engines. say, for instance, the high one be 12in. bore, and 
lzin. stroke, at golb pressure in boiler! What size will 
be the low one aud h. p. I— will oblige—Turvst Disc. 


betten Yacht.—I shall be glad if any 
reader will inform me what speed Iam likely to obtain 
from my screw atam-yacht. The buat is 2ft. Sin. by Sin. 
by din., with two double action oscillating cylinders of 
ain. bore, with stroke of ljin. The boiler is a semi- 
circular one of 6in. long by Sin. by 3jin., with flues all of 
brass 1-16in., except ends, which are jin. thick, all well 
riveted. Kindly say what pressure is it likely to stand ? 
The propeller is u 3-bladed one of 8}in. dia., and a pitch 
of 5iu. My real object is to know what pressure it will 
require to drive the boat. Say. 2 miles und 4milvs per hour, 
and numer of revolutions per minute! Do you recom- 
mend the two-bladed or three-bladed screws the best! — 
Tiincst Disc. 


(50154.}—Donkey-Pump Model —Being desir: 
of feeding my steam-boiler by n pump to work from a 
cylinder oseillating, I shall be glad if any reader could 
give me the best and sitaplest idea to feed a boiler of bin. 
by 34in. by 3jin. against a high pressure ?—Taru sr Disc. 


50155. —Pointed or Unpointed Hebrew 
The Bo k of Joel—To “A. C. — Some three years 
back I occn; icd myself with making un Interlinenr 
Hebrew and English translation of portions of Old Testa- 
ment seripture, and among them was inchided the whole 
of the Book of Joel. When I came to the last verse of 
the last chapter I stumbled, and found I could not trans- 
late it properly, and I am still at this time uncertain 
abuut it, although 1 could follow the tense of the verb 
On reference to the original, can you see my dithculty $ It 
80, please explain.—Geo. H. LANCASTER. 


(50:56.] — Ventilation of Buildings dy 
Vertical Tubes.—I have a room Init. by 15ft. by 
lift. high, which I wish to ventilate on this principle. 
What should be the height and urea of tube: If anyone 
can furnish general rules applicable to this mode of enpe 
plying air to buildings, I think it will be use ful te many. 
{ presume that there is a limit to the arca of tubes, 
which, together with their height, must bear some rela- 
tion to the height of the apartinent. I also suppose that 
a large room would require severul tubes. — DAN UR Drx- 
MONT. 


(50157.]--Astronomical Observation.—Woull 
F. R. A S., or some other astronomical yentlenma, 
kindly tell ine how I can best observe with the teles vpe. 
under the following circumstances : —I um exuvmely 
short-sizhted and slighty astigmatic. my right eve teinz 
more myopic than the left. I possess two pairs of 
spectacles made by a good optician, perfectly suiting my 
sight, and correcting the astigmatism, one pair of which 
L uve for reading, and the other pair for general 
purposes. Now, us I am slightly astigmatic, vught l to 
use my =pectacles when at the telescope, or not? If I 
ought to do so, which pair? Would the use of spectacles 
cause any inconvenience or disadvantage when vbserving. 
either as to loss of light or detinitiun, or in any other way 
whatever .- ENUrrrx. 
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50158.] -Induction Coil.—Will some correspond- 
ent please give me particulars fur making a 4 spark 
induct on coil? What sized wire is best for primary and 
secondary; also size and quantity of wire for cure ; how 
many sheets of tin-foil, and what size, for condenser ° 
TR give a few directions as to insulating the coils.—B. 


R Ejector, &c.—On referring to back 
vols. I find a lot of information on steam ejectors, but 
none on air, and I shall be very glad of information n 
the following points: — un I obtain a partial vacuum in. 
way, an inch pipe by using compressed air through an 
ejector, as is the case with a steam ejector, and is there 
any means of calculating the amount of vacuum obtain- 
able by this means! Given a partial vacuum, ray 15in., 
is there any means df using this power to obtain a pros- 
sure of air in an inch pipe of, say, 11b. to the sq. in., or 
more !—B. H. 


50160. —Storing Beozoline.—Is it lawful for the 
magistrates to grant a license for storing benzoline and 
paraffin within a few feet of a dwelling-house !—Pagar- 
PIN. 

50:61.)—Legal—Darkened Window.—I have 
had a window looking out intg a neighbour's garden fur 
over twenty years. Now he built up a wooden shed 
within 6ft. of it, which has quito spoilt the light of my 
room, though not quite darkened it. Can I do anything 
in the matter, and how must I proceed I— Luuixkx. 


[50162..—Watch Queries.—(1) I have a Geneva 
which, in some positions, makes three beats instead of 
two—thus : tick-le-tick. What is probable en use and 
cure 1— 2) Would Alfojoe describe more particu- 
larly bow he takes a Geneva to pieccs, keepiug the hair- 
spring fast in the stud! Does he lift away the cock with 
hair-spring and balance dangling !—Ametuysr. 


150163. —Gishurst Compound.—Can any reader 
inform me of what this compound consists, and what 
there is in it which renders t vo particularly destructive 
to mealy bugs and insects generally, without injuring the 

ants ikier areon? I am desirous to know if it would 

urt any one to eat grapes which had been washed over 
with a solution of the compound IA. Lorn. 


(5016. — Dynamo Armature.— Will some of our 
electrical friends kindly explain how the Siemens . Iternat- 
ing current dynamo armature is connected up to the 
collecting rings (of which there are eight), and why only 
two pairs of brushes are sometimes used, instead of the 
maximum number—eight pairs 1 W. J. 


150165.) — Babylon.—Are any of ours sufficiently 
acquainted with the present state of Babylon to give a 
Short description of it! I have read accounts written 30 
‘years since, but am wishing to get something more 
recent.— Bas. 


[50166.] — Bicyclists’ Blistered Hands. — I 
suffer very much from blis bands caused by bicycle 
riding. hat must I do to prevent it !—Surrerer. 


150167. — ens Griudinyw.—I have been practising 
various curves to grt my band in, and I now wish to 
make a half- plate rectilinear lens fur instantaneous work. 
What I want to know is, how to get the curves, diameter. 
and thickness? I understand the rest of the work.—A 
New SuBScRI ER. 


50168. Aquarium. — Will some one inform me 
the best way to glaze an aquarium of zino, the materials 
and quantities to mix for the cement ; also the thickness 
uf glass to be used, the sizé of which will be about 20in. 
by 12in. for sides, the ends 12in. by 12in:—A Puor 
CRIPPLED MECHANIC. 


150169.) — Legal. — Will Mr. Wetherfield kindly 
answer the following :—A company formed under the 
Liability Act in 1675 for the of buildi 
property, &c., goes into liquidation in 1879. The whole o 
the share capital being ed up (except a few defaulting 
shareholders, who refuse to pay the amonnt of the last 
eall). The whole of the creditors being paid in full satis- 
faction of their claims (except a few who neglected to call 
on the day appointed for t of last and final 
dividend). No funds being in hand with which to take 
any further steps in the matter. Will Mr. W. kindly say 
if at is absolutely necessary that application be made by 
the liquidators to have the company struck off the 
register (and if so, about the cost of doing so), or if that 
will follow through lapse of time, and if so, can any 
ebareholder or creditor make a claim on the liquidators 
after that has been done 1 Dor iau. 


50170. — Paper Articles.—Many useful and in- 
genious things, such as workmen’s caps, boxes, boats, 
&c., are to be made out of sheets of paper differently 
folded, and would doubtless interest many of ours.“ 
Is there any book describing them, or would i 
contribute same of the best worth knowing !—J. M. B. 


(60171.]—Tests for White-Lead.— Will someone 
kindly give a test for the presence of white-lead in any 
liquid! A friend of mine uses a hair-wash which the 
maker warrants to contain oe injurious. As I feel 
doubtful about it, I have of to ay and find out 
whether it contains white-lead. I should like, a simple 
test, as I am not much of a chemist.— 1 should also like 
to know whether white-lead has the some injurious effect 
when applied to the skin as it has when its vapours are 
inhaled in the case of painters and others who use it in 
their work !—v. P. Q. 


jolie] ek autern Slides.—Will any reader who 
** knows all about it please oblige with a few details of 
the production of lantern-slides by photography, such as 
weiting them to turn out the beautiful black colour one 
anes in bought ones, how to obtain a perfectly clear sky, 
the best method of colouring them, &c. ! In slides with 
a straight horizon i e., with no houses, &c., standing 
out against sky—1 have been able to stop out the sky in 
the negative, and so get it in clear glass ; but if there 
were full-rigged ships standing out against the sky, this 
would, of course, be imposaible.—Grarito, 


(50173. — Japan ing. — Can any reader instruct me 
Bow to restore black jupanned lamps that have lost their 
gloss by exposure to the sun !—E. J. I. 


50174. — Watch Sizes.—I saw in an advertisement 
that watches are kept from six to eig teen size. What 
are the measurements of these sizes! 1. it the movements 
ex the cases that are measured J. 8. 


50175.]— Jewel Hole. I have had a jewel set in aon iron rollers—stating how they are got true, and 


cock of u lever balance, but find it is too small for the 
pivot. How can I open it! There is no endstone.— 


8. 


50176. —Anthracite and Semi-Anthracite.— 
I should be much obliged if some one would kindly inform 
me if vemi-anthracite, would be a suitable fuel fur a vinery 
stove !—and also, if the stove is like an ordinary boiler 
furnace, anthracite might be used! An answer would be 
useful to many, as on the lighting up with ordinary slack 
a coke, volumes of smoke gu right across a garden. 
—VINERY. 


[59177.)—Lega).—To Ma. Wertnenrieip.—The firm 
I work for are in the habit of running over to make time 
up that is lost. If the engine has to stop for anything, 
is the engine man liable, or the master, when he is told to 
doso—the tirm is a worsted factory—or can they make up 
time by giving notice to the inspector !—Over Time. 


(50178 -Church Font.—Can any correspondent 
help me ? The font, which is stone, was painted twenty 
years ago. I want to remove the paint and restore the 
font to its former condition. I am told it will have to be 
chipped afresh, as the paint will have soaked into the 
stone. I am also told rubbing off the paint with stone 
would not do, as it would spoil its shape (octagonal). I 
should like to know if it could be done well with chemicals, 
or any suggestion will oblige - CnunchwWwARD Ex. 


50179.]—Sparrows.— Can any of ours explain how 
it is that in p which swarm with sparrows, as is the 
case with the farms and mills of Elland, scarcely ever a dead 
sparrow is seen, although hundreds must somehow come 
to their end annually. Are they devoured by vermin 
such as weasels and rats !—or do they die in the chinks of 
the walls !—R. W. 


{50180.;-Phosphorus in Brass and Tin.— Will 
some of the readers of the E. M.“ kindly oblige by 
iving a few hints on the following! (1) How to intro- 
uce a certain quantity of phosphorus (in sticks) into a 
molten bath of bronze or tin before it can burn away ! 
2) How to keep it in the bath and 1 ae mix it up ? 
8) A ad percentage of waste ought to be expected I— 


{50181.'— Photography. — Would some of 
practical photographic readers advise me the 
manual to get fur a beginner in the art, especially relat- 
ing to dry-plate process T. R. C. 

(50182.] —-Medical.— Will Dr. Edmunds or Dr. Allison 
give opinion and advice on the following! Some 
short time ago, a little boy, son of a friend of mine, was 
taken ill, and after being attended to by the family 
doctor, who did him no good, a physiman was called in, 
who gave, as his opinion, that the child was suffering 
from blood-poisoning through eating tinned meat, which 
he considered was injurious, and moreover, stated that 
all tinned goods were harmful—more especially tinned 
tomatoes, which latter fruit (or vegetable) I have always 
thought most wholesome. owever, before I indulge in 
any more I should like further medical advice as to the 
merits or demerits of the foregoing. Also will Dr. 
Edmunds or Allison tell me whether, in preparing 
scallops for food, the black should be cut away be- 
fore cooking, as I have h that it is poisonous : others 
ssy it is the best part of the fish ’—ALrrep SrowRR. 


[50188.!—Legal, Notice to Quit.—We have a 
tenant, whose rent day is on the ist May and ist Nov., 
but the rent is usually paid on the first onday in May 
and November. Now if we give him six months’ notice on 
the day he pays his rent, that is the first Monday, would 
tnan Do a Ia notice! We have given him such notice, 
and he thought it would not stand, and we are uncertain 
as to whether he will quit on the first day of May when 
the notice expires, or whether he wil] demand a proper 
notice before the rent-day and defy us.—J. Suita. 


,50184.)—_ American Organ Sub-Bass.—I have a 
Munroe l oct. sub- bass, which exhibits a very objectionable 
peculiarity ; that is, while about three notes at either 
extreme will blow all right, the middle ones seem as if 
tied and unable to vibrate. They speak slow, and give no 
tone when they do start. These reeds are in as good 
condition as the others, and are equally well supplied with 
wind—so, why they should’ not speak as well, is to me a 
problem. Having experimented with it now for some 
weeks, and tried it in both the vertical and horizontal 
pe with no improvement in this respect, I should 

glad if any of ours can indicate the probable cause. 
Is it due to any want of sympathy on of the 
soundboard ! Bending the reed higher or lower, with 
regard to the block, is of no avail !—J. E. FLory. 


E Sponges.—Can any one 
inform a hairdresser who has a lot of discoloured 
sponges how to renovate them! I have tried a weak 
solution of sulphuric acid and water, and oxalic acid and 
water, both of which whitens, but makes them look too 
white to be saleable.—E. G. Camp. 


ne Copper Bronze.— Will any reader kindly 
inform me as to making the powder which is used to 
finish this bronze on gasfittings, &c.? The powder 
which I mean is of a dark reddish brown colour. What 
are the ingredients and also the quant ies required! I 
should be glad to know whether there is any better stain 
for brasswork than the one which is made from blue- 
stone, tin, £c. I GAS ENGINEER. 


150187. Air Pump and Condenser for small 
Compound Engine.—I wish to ask if any can 
give me size of air-pump and condenser for small com- 
pound engine. Diam. cyls. (low-pressure), Sin., (high- 
pressure), ljin. ; stroke 3jin. I should like air-pump to 
stand in centre of condenser, if icable. Aiso give 
sketch and size of slide-valve, and cut-off pme for cyl. 
Size of ports, steam, I by lin.; exhaust, 4 by lin. ; bars 
between ports {in.—Youna ENGINEMAN. 


150188.]— Engine Query.— Would some reader tell 
me what would be size of boiler for horizontal engine for 
cylinder Sin. long, Ain. bore, bin. stroke ? the 
OORDE ores : 4 ire and she oe S 55 
of grate, diam. of chimney, diam. of piston-rod, length o 
stroke for eccentric, size of sheave, dam of shaft, weight 
of whee).— AMATSUR. 


[60199.]—Fastening Emery on Iron Rollers.— 
Would some reuter give instructions for fastening emery 


our. 


what kind of cement is used Ax x ious. 


I am 


od 
t of our little friends by R. P.,“ written 
specially for amateurs like myself, and which would meet 
a want R. P.” mentions as having ingly been quite 
neglected in ours for some years back.—Hivire. 
(501911 Mechanics = Wond any correspondent 
oblige with a solution to the following theorem :—H a 
parna be in equilibrium under the action of four equal 
orces tending to the angular pointa of a 
prove that the three straight lines passing through the 
point and through each pair of opposite edges of the 
tetrahedron are at right angles to each other.—J. C. 


(50192.._American-Organ Bellows.— Will any 
reader of the E. M.“ oblige me with complete instruc- 
tions how to make an American-o: bellows of ample 
of five octaves each, 


also state what kind of leatber should be „ and also 
how the valves are fixed, &c. I wish to make one similar 
to those employed in the Estey American organs. Any 
information will be acceptable to—Tox Tir. 


{50193.]—Legal.—To Mr. WZTRIITIII ILD. A person 
signs an agreement to have a piano on the hire and 
poroase system. He pays one quarterly instalment ; 

ut as he afterwards considers that the instrument is not 
worth the amount which is charged for it, he gives notice 
to the dealer that he must remove it, as he does not 
intend to continue any further payments. The dealer 
takes no notice whatever of the request of the hirer until 
the end of the second quarter, when the dealer sends 
in a bill for the amount of one quarter’s hire of piano- 
forte. Can the dealer claim the amount for hire, after 
the hirer has given notice to the dealer that he does not 
intend to k the instrument, or yet to continue the pay- 
ment of i ts? Can the dealer compel the hirer to 
keep to the agreement which he has signed, if he is in a 
position to k up the payment of instalments! I 
presume that Mr. Wetherfleld is acquainted with the 
character of the agreement.—Tom Tit. 


CHESS. 


— . — 


ALL Communications for this department must be 
addressed to the Chess Editor, at the office of the 
8 Mxonaxic, 31, Tavistock-atreet, Coven en, 


— —j—1— 


PROBLEM DCCCXXXI.—By A. Cynit Peanson. 


(Specimen from the new edition of his 100 Chess 
Problems.“) 


7 
PA 
, 
GLE 
Yili 


“A 


White. (1148 
White to play and mate in two moves. 


SoLuTiION To 829. 


White, Black. 
1. Aa to a2 1. Anything 
2. Mates 
Ax interesting gume between Mr. W. T. Pierce ( White) 


and Mr. G. (Block), played at the Divan :— 
(King’s Bishop’s Gambit.) 
4, P-K 4/2. P-K B 4, P takes P/3. B-B 4, 


K 

374. Kt-Q B 3, K-Kt 5.5. Kt-B 3, Kt-K 2/6. Kt- 

Q 4/7. P takes P. P takes P/8. B-Kt 6 (ch), B- 
es 


1. P- 


E 
* 


-Q 
3/14. Q-Kt K 6 (best) (a). Q-B 
takes Kt / 16. Kt-R7 (best) (ò), K takes Kt / 17. Q- 
aq / 18. Q takes (ch), K-R oq / 19. B 
B 3/20. RB 3, Kt-Kt sq / 21. R-R 3 (ch). 
takes Kt (ch), P takes R / 23. B-B 6 mate. 


Norza sy W. J. P. 


If BPta - K:. WI ite wins the Q, 
The sas: 5 c. use. ; 
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NOTICES TO CORRESPONDENTS. 
CozrzcT Solutions to 825 1 Dicky Sam, to 829 by R. A. B., 
ams. 


ery Workman Connected with the uil 
Trades puting 4 Situation Should ad vertisse in “THR BUILD. 
ING NE VS,” published every FRIDAY, ree Pourpence 
at 31, Ta Vistock -strect, Covent-garden, Joudon, W s 


“THE BUILDING NEWS" is tho Principal Journal, repre. 
senting Architects and Builders, and has the largest ulation 
of any Professional Journal in the kingdom, g 


Every Workman Should insist on Seeing “ THR BU V 
NEWS" every week at his Club or Coffee ouse, ke pa NO 
more Lists of Tenders '' for new work in it e 


Dicky Sam and E. W. A 


R.A.B.—We are sorry for the delay, but it is unavoid- 
able. 


Tourney Problems reco; ved with Mottoes: eorist,?’ 
„What will Mrs, Grundy Say 297 os British Workman,” 
and ** Candour.” 


Mr. J. P. Tarzor, the Well-known problem com 


Aus; er there is you will no 
doubt find in Churchill's catalogue see the advertise. 
ments, )—]), Ckorr, (You will find a recipe on p. 338, 
No. 899, )—A SURSCRIBER FROM No, 1, (It is strange 


Ser 


: eve k thay fn 
any similar pa T, and can thus udge where 
ser, you should 1e question. Lou appear to have tried had. e isa 80 specially invited to ko worthy to 
has just published a Capital fairy story, called = Dor's/ some of the best known remedies, bus have omitted the | munication’ phe Wants to know ausge about Bis trade t, 
Diary.” The work is illustrated by Faed, and very Preparation of the seed of male-fern, to be ine ady thad E rieki hea be wants wor me to make, and t 
neatly got up. The Price is 28. 6d, Publishers, Griffith most herbalists. You s A r put yourself 
arran. 0 


The ¢ arge for Advertisements for Situations is One Shilline 


for — Words, and Sixpence for every Eight Words After 
NOTICE TO SUBSCRIBERS. 


Subscribers receiving their Copies direct from 


—_—_[—[[—_—_= 
ANSWERS To CORRESPONDEN TS. 
ee 


° AQ communications should be addressed to tha Evitor 


vanic current is of use when applied in a 

for a Suitable object ; magnets are use . 
e current from whateyer Source is useful whe 

b skilled Practitioners who understand What is the 


the office 
nested to observe that the last number of the term for 8 
= eir a aa is paia will = for wanted to them In a Ping 
— : R rapper, as 4n intimation that a fresh re ce is essary, i 
2 the Exouign Mecuanic, 31, Tavistock=street, Covent BER. ( Surely you | itis desired to continue the Subscription, Ei is 
arden, . C. . pra 1 a 
we have d Most of the really useful de- 
aa Babes, and Mr. Stretton has illustrated the best is 2p 7a thoro oe Grat steful | we wert ae. — 
se : E * z ~ ro 5 ve 
HINTS T0 CORRESPONDENTS, pamphlet on “ Railway i 3 the operations of digest 4g nutritious, and bya earch os era 
y ita n ide f and t draw- | y Pipe ac p : Cation of the fine roperties of weil- selected Cocoa, Mr. Epps has 
1 Mie on o Br as Ranh aani ep fond ae ; onot be removed, We are afraid Provided our break faust ta bles with a delicately faye Pp 
ing * to pate vi and Wiens 3 A queries you will scarcely succeed in finding one 


y >ne made from the 
numbers as well as the titles of the su ces Damed,)—Dp. Francis, (1. You can prac- 


replies refer, g. No charge is made for inserting letters, | tically do nothing, 2. Sue the debtor in the County- 
ueries, or replies, 4. Ta or queries asking for ad. court of the district in which you live.)—A J 
—— f uf: 


red beverage 
which May save us many heavy doctor's bills It is r à 


cious use of such articles of dict that a constitution 
ally bui up until strong enough to resist every tendency to 
disease, Hundreds of su btle maladies are floating around 


bolling watert or milk. Sold only in Packets, labela 
i tion, ot be i ted except as adye no one yet can answer, 


us 

. W SON to attack wherever there is a weak point. C MAF esca many 
i 7 a futal shaft by keeping ourselves well fortified with 7 bi A 
of man or correspondents, or Where | (Shall be glad to recelve the sketch. )—J, 8. (Cast iron, sad A properly nourished frame.""—Cird Service Gazette Mad, 
tools or other articles can be purchased, or replies givi In cooling, on aks din. per foot.) J As. Remap, (That simply with 

such c an Sd 


is the question whi 
in] 


AMES Erps and Co., Homeopathic Chemists, London. "—Also 
ments. 5. No question asking for educational or scientific Newton never tried to.)—B, (We har makers of Epps's Chocolate Essence. ca es 
information is red through the post. 6. Le ad vou; if the i 
correspondents, under coyer to the Editor, are not for- TERMS OF SUBSCRIP TION y 
warded, an of correspondents are not given 

inquirers, 


P any part of the United Kingdom or the United Sta Ia., 
Attention is especially drawn to hint No. 4 The ols. 25¢ ; to France or Belgium, 133., or Jor ag i din 
ted to letters, queries, and Teplies is meant for (Via Brindisi), S. 2d. ; to New Zealand, the Pape, the West 
e general j rae it is not fair to occupy it with ques- Cornet Canada, Nova Scotia, Natal, or any of Australian 


The remittance should be made by Post-office order., 
numbers cuimot be sent out of the United Kingdom b 


e 
ordinary newspaper post, but must be remitted for at the ats of 
fd. each to cover extra postuge. 


Messrs. Jawes W. Quren and Co., of PA, Chestnat-stroet Phila. 
delphia, are authorised to receive subscriptions for the U 
States for the ENGLISH MECHANIC, at 


rate of 3 dols, 
gold, or Thirteen Shillings per annum, post The topies 
Accepted Payable Ra 1 direct b walt from the publishing ĉin 
h $ — Pa) n Alls riptions wi mence with t 

À. Bunorss.— B. Bi op.—E. P. Alexander J. Hope.— [at „ at his name across the face of the asued a et the receipt of the subscriptis, If back — 
Pe =A -Carbo ight C —G. H. Car bill, and you will haye What you want.) —AsTROx. required to complete volumes, ther mast be paid for at the rate ur 
5 m Chemint N Y H * i Inq r ied (Yes; write Longmans and „th y td. each Copy, to cover extra postage, 

W. J. Hovey.—Gas Fitter Reader.—A Candidate ich i 


Vols. XXIV., XXVI., XXVII., x XVIII., 3 XX., XXXI., XEXIT., 
t XXXIII., XXXIV., and XXXV., bound in cloth, 75, each. 
. H. G. W. 6. G.—T- R. All pal } B Vol. XXXVI. Now Ready, Price 73. 
Electra. one Plumber.—Pernano,— J Shirley Sledge 


Ant the 12 8 volumes are out of prins. a * 

ä Lester. — Cypher. — Lover of Music. 2 Au do we 7 5 ond Me gosh — * arch wuble after the * 

—Pneumatics — H. P.—H. D. J.—William Farrar.— Ex. te ngravi q only a limita piali Yearly bound up. and “these dec ben e as 

=v; O, L. 1.9. Sutton. that Print. Most of our back numbers can be had singiy, price 2d. 

‘ 4 ; cach, through any bookseller or newsagent, or 22d. each, POst-freo 

Bap Gas. (An accumulator of one E. H. P. consists of 22 ; 0 i j tEGIA., (You register | from the office (except index numbers, which are dd. each, or 
cells, and costs £79 4s., and you would need one ofthat] a design—of a coalscuttle, Say, but you patent an in- Post-free, 344.) 

size to light three rooms small dynamo would 


vention, which may be applied in many designs. C 
tificate of registration ot design Costs E5. — Uxron- 
TUNATE, (¢ Pot-plants ” js much too wide - 
do you mean )- R. W. C. (Diagram of Colin Brown’s 
keyboard in Nos. 581. 597, the latter iving two illus- 
trations.) —PUOTo. (i PP. 120, 142, last volume, and 
the index of Vol. XXXV. Indeed, look through the 
back volumes i OT, if you have Vol. XII., you will tind 
& series of articles Which were Subsequently issued 
by Mr. ughes, 82. Mortimer-road, De Beauvoir- 
Square, London, N. Ax Orp Bure. (Both answered 
i : P. 70, for fixing tires, and p. 344 
for blowpipe solder.) —E. X. P. (No such book. Look 
through recent back volumes, and the articles on 
dynamo-machines in the last volume.)—Myppieroy, 
(Several in back vols. See P. 192, No. 736, f 

} D. one. )—Jumpo THE GREAT. Two recipes on p. 221 No. 
minster-chambers, S. W., for any official information he 737, and many others in b ag, ; 
can give you ?)—Ax OLp SUBSCRIBER, (Dr. Edmunds ( i N y Mr. Wether. 
advised calcined magnesia. See his reply on p. 384, No. fleld ; j 156, t j 

848, and his subsequent advice to nursing mothers, )— i 

A $ : : 


Indexes for Vols. I., VX, VII.,; III. and IX., 2d. cach. 
free 24d. each. Indexes to Vol XI. and to subsequent vals., 34. 
ch t free, 34d. § for binding, Is. Gd. each, 
„ Subscribers are requested to order Cases and Vols. thro 
their booksellers, and not to send direct. The re nations of 
Post Office prevent their transmission through th han 


** 


CHARGES FoR ADVERTISING. 


8. d. 
Thirty Words 1 .. --26 
Every additional eight words. ` Y ae — 0 6 

nt Page Advertisements Five Shillings for the first 40 words, 


afterw s 3d. per line, Paragraph Advertisements One Skilling 
par line, No front age or paragraph advertisement 


i y optician will explain it to you ina 

ew minutes if you tell him where you p 
it. A prism would be better for your purpose than a 
lens and mirror.) — Warn WHEEL, (You can do that 
only by destroying the stuff itself. You might scent it, 


ertions may ascertained on application to the Publisher. 
ADVERTISEMENTS in EXCHANGE COLUMN—for 


the responsibility of advising an One to emigrate. 
Why not apply to the agent, Sir F. D 


or every Succecding Eight ‘words . ve 25 c> 
ADVERTISEMENTS in the SIXPENNY SALE COLUMN. 


; J Eixteen Words ii ži ‘ i * . 
te answer by asking the surveyor of taxes, | „ For every succeed F — 
or the collector of inland revenue in your district )— Sinama dhe gx mind that piaig “Ud advertisements 
Dox AL WARREN, (1, What is ¢ 


enn) Colunn." advertisemen 
must be prepaid ; no reduction is made on repeated insertions 


Publisher would be grateful if a F. O. O. could de sent, 


stumps. Stamps, how ever (preferably half enny stamps), may 
esent where it is inconvenient to obtain P 0.0's 


z The address is included as Part of the advertisement, and charged 
or. 


0 
i Advertisements must reach the office by! p. m. on We 
rubbish, stones clinkers, & )—~AMATEUR. (It is very to insure insertion in the following Friday's number — 
simple, but requires accurate workmanship, You will Holloway’s Ointment should be wel l rubbeð 
nd a necessary details on P. 504, No 906, and much upon the pit ofthe stomach and igion ot the heart in that pas 
information on the subject in Vo XXV.) — J. ALLA- ticular form of indigestion which giy 
DYCE. (You need not ask such a question. If that is 


es rise ta Palpitation, Short 
ness of breath, and a Suffocatiny “ensution. Every i 
symptom soon Yields, digestion beco 


the effect of the Turkish bath, it would be advisable to good health returns.— Aber. es S87, ens wien * and 


et examined by a medical man before running any 
2 1er risk.)— ENTHUSIAST. (For that Purpose Guth- 
rie's Magnetism and Electricity,” published by Col- 
lins, Sons, and Co. — as. WIILI Aus. (In No. 628. 
P. 96, you will find illustrations of two methods, If 
you use the large tongs for melting the Spelter, you 
ish with a pair of cold ones as soon as the joint is 
made.)—Asareur, Constantinople, (The instrument 
to which you refer is known as the metronome Piano- 
graph, and is the invention of Mr. Hodgson, of Paris. 
t isa pianoforte proper, to which the Special mecha- 
nism is added, It you refer to p. 52 of Vol. LIV. of 
the Engineer, you will find an illustrated description.) — 
ANGLE Jurru. (Mr. Hoare, in his Pocket-book on iron 


suspect 


ISTRY. (You must procure the Proper forms from a 
tw stationer, and with a declaration Sworn before a 
Police Inagistrate, send them to the Great Seal Ottice 
with the money for the stamp. Practically you must 
Bet some one to take them there; and if you have had 
no experience in drawing a Specification you will pro- 
bably claim too much or nothing at all. Thompson's 
little book (see his advertisement) will give you full in- 


structions, and he has an ottice in your city. 2. They 


An Angry Tree. A singular species of acacia 
is growing at Virginia, Nevada, which shows all 
the characteristics of a sensitive plant. It is about 
Sft. high, and growing rapidly. When the sun sets 
its leaves fold together and the ends of the twigs 

coil up like a Pig-tail, and if the latter ars es 
A A a r | there is evident uneasiness thoughout the mt. 
2 1 N See bee WI Caished a Its highest state of agitation was reached when the 


tree was removed from the pot in Which it was 
matured into a larger one. 15 use the gardener's 
expression, it went very mad. It ha scarcal 
been placed in its new quarters before the 
leaves began to stand up in all directions, like 
the hair on the tail of au angry cat, and 500m the 
Whole plant was in a quiver. At the same time it 
gave out a most sickening and pungent odour, 
resembling that of rattlesnakes when teased. The 
smell so filled the house that it Was necessary to 
open the doors and windows, and i: was a full hour 
before the Plant calmej down and folded its leaves 
in peace,— 7, mes. 


aiey Google 


lead, of course, is less liable to injury from heat and 
other enuses.) — A. G. (A varnish to Prevent leakage 
of gas through indiarubber tubes may be made thus: 
14 parts of acle; 2. Sum-arabic ; 7, white wine; 3} 
Strong alcohol. First dissolye the treacle and gum 
arabic in the white wine, and afterwards add the alcohol 


added inches of both flanges, Thus, Suppose an angle. 
iron of 44 by 44 and 7-16 thick (that is, 14 thirty- 


i + 44) = 126lb. for 


nesses must be reduced to 32nds. The rule is good for 
angle or J iron.) -M. Wardlaw, (Much longer than 
ten years ago. It was in 1823 that the Brunels com- 
menced their experiments on ‘‘carbonic-acid engines,” 
with all the assistance that Farnday could give them, 
You will find a tolerably long note about their experi- 


collars are useless. Why not consult 

another medical man!) —Ex. (Please send.) —A L. any 

SrASOUN-TI. KET Horgrz. (See a query in this 
No.) -R B., Bos well (In type. 


APRIL 20, 1883. 


ENGLISH MECHANIC AND WORLD OF SCIENCE. 


V. 


. —ñ— — — . — — — ———— 


OUR EXCHANGE COLUMN. 


— . — 


The charge for Exchange Notices is Sd. for the first 24 words, 
and 3d. for every succeeding 8 words. 


— . — 


La the. Valuable Engine Turning and Ornamental 
Lathe, very elaborate, Unt compact. Cont 2150; any reasonable 
offers, Can be teen any time. „King's- road, Peckham. 


Magnificent American Organ, carved walnut case, 


q, atopa, octave coupler, sub- bass, vox-humana,swell (makers, Bell, 
uf Canada) cost £40.—40, King's-road, Peckham. 


Wanted (Wholesale), Model and Optical 
Fiitixus. Any kind of sccond-band goed, useful, scientific ap- 


parutus.—CarLIATZI. 


Two 4ft. Glass Clock Dials. What offers !—Swix- 


pen and Sons, Birmingham. 


Shooting Gallery. Rifles, &c., in excha for 


anything suitable for scientific museum. Clockwork models pre- 
icrrod.— W. EAI, Science and Art Museum, Manchester- ruad, 


Rochdale. 
52in, nickel-plated Special Club Bioycle, lamp. 
tag, tools, cost Lis, worth £10. In good order. What offers ;— 


Csivenu, Deanmont, Kilmarnock. 


„Engineer's and Surveyor’s Draughtsman,” 
containing every variety of ornament used in plan drawing, quite 
ae Wiron l5s. What offers:—Witiams, 178, Underclinc-street, 

sradford. 


Cassell's History of War between France and 


Grun ANY. complete, unbound. Wanted, a good work on 
Astronomy.—dJ. L., lo, Station- road, Carshalton, Surrey. 


Newtsa, Warty, Common, and Smooth. Very fine 
specimens. Exchange livestock, or anything useful. All offers 
uttended to.—Epmunp Tyr, Stony Stratford, Bucks. 


Professionally made Building Frame, Bellows, 
and Reservoir, for a four-stopped organ. What offers? No 
reasonable offer refused. —Tasner, Rushaw-road, Horsham. 


21 Stopped, 12 Open Wood, 68 Metal Miniature 


Ou. N Pires. Longest wood pipe, l3in.; longest metal do., same 
length. What offer :—As above. 


Ain. centre slide-rest Bench Lathe, face- plate. with 
dogs, chucks, und tools. Accept good useful exchange w 47 78. 
vul uc. -A. RED CRO TS, Dover. 


£7 7s. Harmonium, by « Alexandre,” good as new, 
for tricycle direct-aetion preferred).—-D. Haags, Jr., White's 
Hill, St. George, Gloucester. 


Will exchange Copper Boller, 12in. by ŝin. dia- 
meter, suitable tor models, for powerful microscope {on stand 
preferred), or offlern. —H. M., 36, Ramsden- street, Hudderstield. 


Sewing Machine (Thomas’s No. 2), suit boot- 
makers or lenther work. Exchange Street Coil or parts, or any- 
thing usefal.—Sxir#, 9, Solly-place, Peckham Rye. 


Sewing Machine (Thomas’s No. 3), suitable for 


harnecea maker or any heavy work. Exchange anything useful.— 
swith, 9, Solly-place, Peckham Rye, 8. E. 


47in. Tricycle, I-plate Portrait Lens, Sewing 
Machine, Harmonium, and many other things. Wunted, bin. 
Ungineer's Lathe in exchange.—Heaues, Engineer, Ross. 


Adulteratione Detected in Food and 
Mervroiss ” (Hassall), Stark's" Mosses, &.,"' offered for “ Bell's 
Crustucea,’ © Bute's Crustacea,” or other natural history or 
wucroscopic works.—C. Gaines, Dover. 


first-class Gold English Lever Watch, extra 
jeweled, full capped, sprung above, gold balance. white enamel 
dial, genta size , Offered iu cxchange for any guud tricycle. — E. J. 
Lay, Swindon. 


Silver Watch, good timekeeper; valued by watch- 


rankerat ae. Exchange for Cabinet Rolling Press or Jsurnisher, 
nul value. - Hoco, chemist Burlston, N. B. 


Chemist’s Dispensing Soales, with sliding pillar, 
glas pann, cost 29s. two years ago, equal tu new. What otters? 
— Hocu, chemist, Earlston, N. B. 


English Mechanic,” Vols. XV. to XXXVI., 
inclusive, 22 volumes unbound, clean und perfect. What offers? 
W. H. Smita, Nursery-lane, Wilmslow, Cheshire, 


Lathe.—3ft. iron bed, 4in. centre, face plates, drills, 
chucks, rests.and tools complete. Exchange to value sts.—C. L. 
G un DEN, Hightross-strveet, Leicester. 


What offers Admiral Smyth’s “Speculum 
HEAR TWELLIANGUM, INTELLECTUAL UOsnxaver, 4 volumes: 
“| Webbs’ Celestial Objects,“ lat, 3rd editions.—W., 9, Ball's Pund- 
road, London, N. 


What offers Penrose's Graphical Prediction of 


Ov cus.Tarions asp EcCLirezs-, four bound volumes of “ Illustrated 
London News," 1852-3.—W., 9, Ball's Pond-road, London, N. 


Engine (Horizontal 4 H.-P.), £4. Exchange for 
gnod readie Fret-saw Muchine, and cash.—G., II. Minster- 
str. t, heading. ' 


Dynamo.—Wil give Tolman’s six-light Dynamo 
and £2 cash for our ot Banks’ (Bolton), same aize.—J., 66, 
Harrowbdy-street, Liverpool. 


Induction Coil, giving nearly Ain. spark, Astro- 
nomacal Telvascupe, Jy objective, sft. focus, without eye - tube. 
: large Electro-moaguet for werful dynamo; also a lot of 35 
ailk -covered wire; also a quantity of photo. apparatus; also un- 
fioiahbed stcam-engine, 34 bore, Zin. stroke, horizontal. What offere 
in exchanger Silver-on-Glass reticcting Telescope wanted, er 
Finger Organ. —M. Day, 56, Drifticld-ruad, Old Ford, London. 


Magneto Double Gong Sounder, 15s., or exchange. 
—‘** ALPU. Dover. 

Photograph Quarter-Plate Camera and Lens; will 
exchange for smal) Printing Press or Luthe, or anything useſul.— 
WI TEA Haurison, 462, Upper Buckingham-strect, Dublin. 


Will Exchange a Pike in Handsome Oak Frame, 
plate glass frunt und ends. Weight of tish when caught, ib. ; 
tor Jin. centre foot Lathe; or what offers'—Wittram BAR Ek R, 12, 
Spring-gardens, Newark-on- Trent., ; 


Very Handsome Induction Coil, Universal Dis- 
chargers, commutator, &c. Metal parts, silver-plated, 2 dichro- 
mate celis also pair of compound Telephones. Wanted, Lathe. 

Muy be teen at lb, Warrcnder-rvad, Tufnell Park, N. 


Last 10 Vols. Scribner’s (Century) Magazine,” 
5 vols. Harper," unbound ; 5 vols. “ The Theatre,“ with photos.; 
and odd numbers of Knowledge,“ Vol. I. Vol. II. complete. 
Exchange good Astronomical Telescope or O.G. , &c.—A. R. S., 7, 
Hope-astreet, Edinburgh. 


Vertical Engine, 1; Cylinder. Also Boiler for same, 
£t. Exchange for 5 in. Bicycle or Lawn Mower and Itoller.— Wx. 
Cos, Levenshuline, Manchester. 


Organ Concertina, Good Tone, cost 9s. What 
@@Wers’ Quite new.—G., ö, kirk wuud-road, Crogsland-ruud, N. W. 


FAalf-Plate Camera and Lens. What offers! Small 
Lame wanted.—Q.,5, Kirk wood - ruad, Crogsland-road, N. W. 


Chest. fitted with Six Drawers, lot of Various Tools ; 
exchange Watch, oy offers.—W. buitu, Bilston-road, Wolver- 
hampur. 


for a lockstitch hand- machine 
treadle in consequence of gout.—172, Kennington-road. 


Strand ; quite new 
low.— H., 33, Berwiek-street, W. 


Batrgay WI XI SOS, 
Bronx p, 16, Endell- 


e Machine, Wheeler and Wilson System, 


value about £4. Cannot use 


„% Englieh Mechanic.” last 2 Vols., complete, 


with indexes, clean, ſor Britten's Watch and Clockmaker's 
Handbook, or offers.—Taytoa, 32, Gaythorne- road, Bradford, 
Yorks. 


15in. Y Level, in case, tripod stand, Dring and Fage, 
cost tlt; for Gin. Gear Lathe, or sell very 


Lot of Siemens permanent steel horseshoe Magnets. 


elght Coils of 16 wire lot Leclanche Zincs. Offers in new Files or 
otherwise.—A.rarp Caurts, Dover. 


THE SIXPENNY SALE COLUMN. 
— Oe 
Advertisements are inserted in this column at the rate of 


6a. for the frat 16 words, and 6d. for every succeeding 
8 words. 


— 


For Sale. 


“ Hints on Electrical Bell Hanging and 
N Philosophical Catalogue, 3d.— 
sty 


Blackwell’s New Bunsen Battery, square cells and 


flat plates, great power at small cost, quart size, ds. each. Gz. 


G. BuacEWwsELL, 


Senarmontite, beautiful octahedron crystals of 
Sb Oy, very Cheap, 6d. each. Also other minerals and crystals.— 
Gro. G. BLACEWELL. 


Collectors and Dealers can be supplied with Minerals 
in large or small qual tities.—G ro. G. HLacxwgLL, 26, Chapel- 
street, Liverpool. 


Dyes, all colours, one shilling per ounce 


Aniline 
2d. postage.—J. Poutsex, M, Mansell-street. E. 


Lantern Slides (Job Lot). Lay of Bt. Dunstan,” 
Ingoldsby, 12, 88. 6d. Lord Bateman,” 12, los. 6d. Babes in 
the Wood,” 10, 88. 6d.—Sraniey, 13, Railway Approach, London 
Bridge, S. E. 


Rose-Engine Lathe, with oval, eccentric, dome, and 
rectilinear chucks, &c., £40.—H. Mirnes, Brownroyd. Bradford. 


Watch Tools and Materials. Send for List.— 
Swinpex and Sons, Birmingham. 


Mitchell’s Patent Steam Washer. A fortnight’s 
washing in an hour.—126, Westgate-road, Newcastle-on-Tyne. 


Organ Pipes and other surplus materials, new and 
second-hand.—H. Fons rER, 164, Kennington-road, London. 


Fretwork Patterns of every description. New 
designs (full size), free for selection.—* Macuani,' 2, North- 
brouk-street, Birmingham. 


Gas Engines, 1 to 4 man-power, good, cheap, and 


warranted.—ETLI iutrerwoata, Engineer, Rochdale. 


Mesmerism.—Complete written instructions. Suc- 
cess guaranteed. Fieve, 48. 6d.—W. Cravis, 8, Towson-etrect, 
Everton, Livcrpool. 

Oxygen Gas, compressed into iron bottles, 8d. cubic 
Wale rade only supplied. Liberal discount givep.—Addrers 

ow. 


Oxygen Gas. compressed, 10ft. bottle, £2 2s. ; 20ft. 
ttle, £3 36.—Craaxson, 28, Bartlett's- buildings, Holborn. 


Stylographic Pens Superseded. Ordinary 
pens may de used. Complete, incase, with twelve pens, 3s. 6d. 
and 48. .—F. ROE NOR, 13, Greek-strect, soho, London, W. 


Gilding Made Easy._Transfer Gold Leaf 
Registered). The best leaf Fold, specially preparcd. Can be used 
by any person. Sample book, post free, ls. 6d, with full instruc- 
tions for gilding, writing, illuminating, &c.—Hix, Gold beater, 
Stoke Newingtun-roac, London. 


Violin Strings, real Italian, unequalled for dura- 
bility and tone, 3 firsts. 13 stamps.—ALrHons: Cany, Newbury. 


Collin-Merin Violin. The finest new violin made. 
Descriptive list post free.—ALruonss Cany, Importer, Newbury. 


American Organs, by Cornish and Coy. Pipe- 
like moe and reasonuble price. —Bule Agent, ALrMuNss Cary, 
Newbury. 


Brass Band Instruments, Drums. Flutes, 
Violins, &e.—AlrunON HI Ca Y, Musical Instrument Manufacturer, 
Newbury, Berks. List sixpence. 


New Lathe, 4 lin. centres, iron bed and standards, 
eae cup chuch, £5.—JoHn Mipptyrex, 16, Hope-strert, 
lasgow. 


Wheatstone Bridge, new, 1-100 to 200,000 obfhs, 
x ence Nr, 15, Princess- terrace, Regent's Park, London, 

Second-hand athes.—Send exact particulars of what 
1 require and one stemp for list of second-hand Lathes, Parte, 

ests, Chucks, &e.— BRITAN NIA Co., Colchester, Tool Makers to 
the British Goverumert. 


Special Lathe for sliding two shafts at once, auto- 
matic action; stop ut any length.— HBRITAN NIA Co. 


Metallic Violin Strings. Acknowledged success. 
Six A ar“ E,” poet free, la.—voun Eranco, , Kelvin-grove, 
Liverpool. 


Fretsaws, 28. 2d. ; 18. 1d. 
tree. -Le kacng, Covey, O half-groes, post 


For sale, Steam Governors.—Apply to A. H. 
Kunimann, 21, Great st. Helen's, E. C. 


Polariscope Objects. — Ammonium Malate, 
Yttrium platinucyanide, chrysamic acid, la. cach, 3 for 2s. 6d.— 
Poatxs, Analyst, Worcester. 

shead 


For sale, five store Vats or Casks, six h 
each, 1 do., ld hogsheud. Also 12, 36, and le gallon casks, in geod 
order. No reasonable offer will be refused.—Address V. A., 
Cherry Tree, Rayne, Fralntree, Essex. 


Micro. Photos.—List of 350 one penny stamp.—E. 
and A. Dancga, 436, Stock port-road, Manchester. 


Any Signature Engraved on Wood ; a fac-simile 


Ruaranteed; two shillings each.—Tuomas Lury, 34, Henzell- 
street, Stockton-on Tees. 


American Organs and Organettes from the im- 
porter. Illustrated price lists free.—"' Vanntonz," Devonis 
House, Black Torrington, Devon. 


Bicycles, Trioyoles. Cheapest offered. List one 
„ ‘Tricycle, 8 gaincus.—Tatsot, Aston, New - 
port, op. 


Stammering effectually Cured by Correspondence, 
and Manual of Instructions, or personally. Guaranteed.—Vox M., 
Aubert Park Library, Highbury, N. 


Cheap Rubber Stamps.— Your name, 10d., address, 
ls. dd. Warranted best work.—H. Waiout, 34, Parkatone-road, 
Peckham, London. 


Liverpool Astronomical Society.—A few 
copies of the Abstract of Proceedings muy be had price 6d. each.— 
Apply to the Sscneranr, 55, Great Newton-street, Liverpool. 


bin. centres back-geared screw-cutting Lathe, gap- 
bed, change Wheels, complete, £18.—Joun Mippizton, Hope- 
strect, Glasgow. 


Square Piaooforte, 3 guineas, remarkably sweet 
tone; pedal; carriage paid anywherc.—TEZARIILL, 2, Tottenham. 
street. London, W. 


Planing Machine, 18in. by 18in., 2ft. stroke, by 
hand or power.—J. E. Caatga, Crossicy-street, Halifax. 


Engine Castings, 4in. cylinder, horizontal, Sin. 
stroke ; tirst-class design ; approximate weight, 44 cwt—J. E 
Cagtznr, Crosaley- street, Halifax. 


wp ynamos from £8 10s., at the Manufactory 
Own Patent Incandescent Lamps. 23, 5, 10, 20 
candie- power, from Ye. 6d. each, ut the Munufactory as under. 


Fairy Carbon Lam from 3s. 6d. each 
with two ats at the Sianutactory, as aol ji pero 


Are Lamps, guaranteed steady, from £5 58., at the 
London Electric Lamp and Dynamo Company, Il, Bowling 
Green -lane Buildings, Parringdon - road, E. C. i 


Seven hard-wood or Ivory Turning Tools, cos? 14s.; 
never used, 5s.—20, South Parade, Doncaster. 


The Lathe (71 inches centres) belonging to he late 
Joseph Peel, Esq., with Medallion Machine of his invention ; 
eccentric chucks, slide-rests, &c.—For particulars, apply W. 
Sc Horrecp, 3, Carlton-grove, 5 


20 Vols. English Mechanic” (Indices), 3 vols. 
Brief, 1 bound; 2 vols. Builder,“ 20 numbers *‘ Caassell's 
Dom ne,” quite clean. The lot, £lL—W. D., 9, Teal-street, 

ndon, E. 

Locomotive and Tender, 2ft. in length, tubular 
boller, finished, except link motien, £4.—A. J. BARTLETT, 4l, 
Portman-mews South, W. 


Concertinas (English and Anglo) at wholesale prices. 
F Socruky, Musical Depot, Wellington, Somer- 
wet. Est. . 


Pyrotechnic and Trade Chemicals. Lowest 


price at Gavgexur and KeLLT's (late Page), 47, Black friars-road. 


Organ. eight stops, pedals, &e. Very handsome 
carved front, gilt pipes, «ac. The expenditure of £5 would fit it 
admirably for a small church or chapel. Price 412 on the epot.— 
Carrain NosLE, Forest Lodge, Maresfleld, Uckfield. 


Two Telescopes, @2in. and Ijin. O. G.“s; brass, 4 
draws, 24s. and 166.—Rosienaw, lob, Huason road, Plumstead 


A small direct-acting Launch Engine. Cylinder 
Zzin. by din., all gunmetal, lagged with mahogany, link motion o 
steel, feed- pump, &c. rice moderate.— HIN RT NTAN LET, 3, 
Pleasant - place, Old Brompton, Chatham, Kent. 


Entrance Doors. Pair of very handsome Doors, 
Tudor style, folding, suitable for chapel, village hall, &.— W. II., 
13, Standen-street, Tunbridge Wells. 


Glass etching White Acid.—Samplo bottle, 1a. 
Three Cameras, Bath, one Gas Bag, &c. What odem:—h. HILSON, 
Forth Hanks, Newcastle on-TIyne. 


Quantity of Chemical Apparatus and Reagents. 


S. IaTLANV, 15, Sutherland-strect, Highticld, Leicester. 


Electric Ball, Bunsen battery, wire and push, com- 
piete: new, price 20s.; Cust Ws.—Guuprran, 25, Lumley-road, 
Skegness. 


Drilling Machine Castings. 28. 11d. per set. 
Best and cheapcat. Particulars tree.—J. ‘Komcin, 12, Cavendish- 
terrace, Barnsicy. 


Very strong bolt-fastened Horizontal Engine and 
Boiler, steel piston, guides, replaceable gunmetal bearings, Sin. 
ny wheel, driving-pulley, fced-pump, Water gauge, lever safety- 
valve, &c. Boiler is heated by Fletcher's solid Mame gax- burner. 
Price £10. On view at Goy’s Medium Room, 2, laudenball- 
street, E.C.,of whom, and W. J. M., I, Ilkeston Villas, Ash- 
bourne- grove, E. Dulwich, further particulars may be obtained. 


Vertical Engine and Boiler combined, 34in. bore, 
Sin. stroke.—Hanrs Kaixroap, Thatto Heath, near Bt. Helen's, 
Lancashire. : ; 

Ferns! Ferns !! — Asplenium, Trichomanes, 
Ceterach, Fragilis, Parsley Fern, Oak, Poly podium Roberuanum, 
Lastrea Rigida, Colina, Montana, Dilltata.— Bunxs. 


Westmoreland Ferns, rare sorts, 12 varieties, large 
roots, ls. 6d., carriage paid. Jon Hex, Cliff Brow, Kendal. 


Lathe . (ein.), 4ft. flat and V-bed, 5-speed flywheel, 
3 T-rests; variety uf chucks, turning and screw tools, filo, stocks 
und dics, taps, cutters, and grindstonc. Cost nearly £5, price 
£14 los. 28, Almorab-road, London, N. 


Old Scientific Instruments, Broken Model 
Engines, Ke. For Repairing, Relacqucring, Bronzing, &c., see 


advertisement of H. F. Lovecnove, Optician, High-strect, Slough. 


Photographs Scottish Scenery, extraordinury value 
7 by 4 ure, id. pieced LAr, 135, Ranfgew -atreet, Glasgow. 4 


“Muspratt’s Chemistry about 60 parts. 
Davies’ Sprinting,” 26. Noad's ‘hemistry,” 2s. 64.—W., 87, 
Clarendon- atreet, Hull. 


Watch Repairs.—New cylinder pivoted, 28. 6d.; 
n pivuts 1s.—Kixg, Practical Watchmaker, Briggate, Leeds. 
st gratis. 


Microscopic Objects.—12 Botanical Preparations, 
Tar for mounting, ls. 1d.— W. Wuirx, 17, York-otreet, Not- 
għam. 


Anatomical Preparations.—12 in tube, with 
instructions fur mounting, la. 7d.— W. Wuire, 17, York-street, 
Nottingham. 


Tricycles, Bicycles.—Juvenile’s Tricycles, best. 
and cheapest in the world. Hichly- finished Bicycle, double ball 
bearings both wheels, £7 108. Send for list.—Hirtaponx and Aam- 


sTROXU, Sandgate. 


Sounders pair, with keys and battery complete 
£2 108.—F. M. 2 11, ada ee EOT SERES 


Sewing Machine, treadle lockstitch, new. War- 
renti. Retail, 130s.; cash, 70s.—Particulars, II. Mingter-etreet, 
ing. 


Forge portable), new condition, warranted. Cash, 
604.—Partic „II, Minster-street, Reading. 


Bell Fittings, new. Sent in error. Cost 60s. ; cash, 
40s.— Particulars, Gitkes, 7, Cross- street, Reading. 


Equatorial Telescope, Gin. mirror, by Calver, re- 
volving ain. circles, 3 eyepicces, all adjustments. ‘The 
mounting will carry a larger y if required —H.G. B, 127, 
Moss-lanc East, Manchester. 


Lathe, first-class tool, nearly new, by well-known 
Manchester firm; Sin. siding, surfacing, screwcutting, Sft. gup- 
bed, foot or power, overhead shaft, chucks, tools, lot of tacele, 
ty set of fitter’s tools. —H. G. B., 147, Moss-lauc Last, Mun ; 
chester. 


VI. 


ENGLISH MECHANIC AND WORLD OF SCIENCE. 


Apriz, 20, 1883, 


Half horse-power Horizontal Eogine Castings. 
2 parts, ports cast in cylinder, lis. 6d. Desiga.—A. Duaninauros, 


Accrington. 
Machine Castings. 


The Amateur’s g 
3s. M. Forgings, 3e Working Drawing, 8 stamps.—. X. Donx- 


RixoTon, Accrington. 


Three-jaw Chuck Castings, 3s. Forgings, 1s. 2d. 
Workigg Drawing, 6 5 5 Accrington. 


Lathe Planing Machine Attachment Castings, 14s. 
Working Drawing, 14 atamps.—A. Donn ix rox, Accrington. 


Injector Oastings (gun-metal), 5s. 6d? per set. 
Working Drawing, 6 stam ps.—A. Dorarinuton, Agcrington. 

Model Horizontal Engine, Ijin. by Lin. cylinder, 
Castings, only 68. Working Drawing, [2 stampe.—A. Dorrixe- 
rox, Accrington. 


Electro-Dynamic Engine, 12in. armature, Cast- 
ings. 15s. Lithograph, 5 stamps.—A. Doarnincros, Accrington. 


Model Beam Engine Castings, iin. by ein 
cylinder, price 7s. 6d. yorking Draw'‘ny, 15 stampe.—A. Don- 
RINGTON, Accrington, 


Small Fan Castings, Bs. 6d. per set. Drawing, four 
r 


stamps.—A. DORRINGTON, ngton. 


Model Locomotive, 3ft. Gin. over buffers, complete. 
Castings, . Lithograph, 4 stamps.—A. Donnincron, Accrington. 


Enclose stamp for Lists, Testimonials, &c., to A. 


Dorrinorox, Enalneer and Draughtsman, Accrington. 


Glazing Bricks, Tiles, &c., white or coloured ; 
full instructions and 20 different recipes, by a practical man. All 
particulars where to obtain ingredients., &c., free by post. 36. 6d. 
W. Waxericco, G, Prince-strect, Welllogton - road, Lecda. 


Blue Pricks with ordinary clay. Full instructions. 
frec by port, I4. 6d.—W. Waxerisip, 33, Prince-street, Welling 
ton - road, Leeds. 


Glazing with Salt; a simple process. Full in- 
st ruc tions, burning, &c., 1s. 6d. —- W. WXEkETIZL p, 33, Prince street, 
Wellington - road, 


Handy Portable Forge, new, suit mechanic or tool- 
maker ; 5 nex and some useful Tools, cheap.— D. M., 879, Old 
ent-road, &. E. 


Fretwork. — Dlustrated Cutalogue of Machines, 
Tools, Wood, and Miniature Designs, two stampe.—Harcuc 
Kros., Sett'e, Yorks. 


To be sold cheap, a new Horizontal Engine, 
about J horse-power, cylinder 2in., J borc. and bin. stroke with 
bright turned fywhcel and gunmetal governors, complete, price 
£3 ; cost £10 —Apply to Mr. Barrer, J, Winslade - road, Upper 


Clapton. 
Gas Engines!! Half-horse, 


Gas Engines! 
4b. Two-man power, £27; each engine guaranteed; no water 


required.—Acaion Gas Exoinzg Woxrxs, Cleckheaton. 
Chromo-Photography.—Matcrials for this pro- 


cess, Containing glasses, varnishes, directions, 56.—Scoran and 
Co., Opticians, Bradford. 


Sensitised Paper.—Bluc Prussiate for copying 
plaas, tracings, ferns, &c., with dircctions, 6d. per sheet. 


Lantern Transparencies.—S§pecial dry-plates for 
e these by gaslight, ls. 6d. dozen. dry-p °? 


Micro. Materials.—Slips, Ground edge, Covers, 
Micrumetern. Selenites, Botanical, and Anatomical sections, Ob- 
jects for mounting. 


Blectric Bells, 4s. Binding Screws, Copper Wire, 


Porous Cells, new Leclancheé Cells, Carbon, Zinc, Plutiuum. 


Oabinets for Microscopic Objects, to hold 6 dozen 
lying dat, 5e.—Scornax and Co., Opticians, Bradford. 


Price List of Cameras, Tripods, Dry Plates, and 
Out@ts, post free. 


Price List of Lenses, Dishes, Plate Boxes, and 
Sundries, post free. 


Micro. Objects enlarged for Lanterns. Lantern 


Slides made from pictures or negatives, 2s. tint copy. 


Priating from Amateur's own Negatives; C. V., 1s., 
Cabiact, m. dozen.—Scuaan and Co., Opticians, Brad ford. 


i Sight! Sight! Preserve Your Sight by wearin 
3 . price 1s. 24. in ee € 


English-make,well-finished Spectacles, in good case, 
pest free, ls. 9d. Bee Francois’ List. 


Gift Slip, entitling holder to one Diamond Ring, No. 
40 va my list, will be issued in the fret doxen of London sinoke 
Npcctacies I sell next weck. Birmingham orders not included. 


Model Screw Steamer, 12in. long, 4s. 6d., carriage 


paid, t wo for se. See Francois’ List. 
A. Francois, Devonshire-place, Ryland- d, Bir- 
mlagnam, respectfully solicitas from the Colonies inquifers for his 


List. 


Eugines, Lathes, Latheheads, Faceplates, Drill and 
„ Finished or Castings, cheap and accmate.— WaTAIA 
an ; 


4in. Centre back-geared Lathe Castings. with 3ft. 
Sin. planed bded and gear wheels, Ge. — Warxrn end Co. 

List of Engines, Boilers, Lathes (finished aad in the 
rough,, 2 stampe.— WAIIIIA and Co., York-strect, Chester. 

Magic Lantern Slides. Notice. Tnonas and 
Co., Artists, 7, Woodstovk-ruad, Shepherd's Bush, W., are now 
able, through alterationsin their s.\uuio, to produce Slides of the 
highest excellence, and ut the same price as hitherto—viz., Is. 


each. 
Magic Lantern Slides, 3jin., best quality, 1s. 


Special ave to order. All work done on the prem — 


Tuomas an 
Hardy Irish Ferns, 10 varieties, good strong plants, 
Co. Cork. 


Is. zd. dozen, free.—M. Corin, Innisbannon, 


‘in. Mirror, in cell, good deinition, £4 158.—8. 
Coseran, Charminster, Dorchester. 


Ten. C Swell Box, with keys and action, quite 
sound, (stops, £4.—Eoweans, Draper, bushey, Herts. 


Anvil, about ewt., 15s.; 10in. Slide-rest, 50s.— 79, 
Dudley -· road. West Bromwich. 


Launch Boiler. about 5-horse, £15, cost <60.—79, 
Dudley road, Wert Brom wich. 


Upright Vertical Boiler. 6ft. 7in. by 2ft. 4in. dia., £9, 
cust £wW.—79, Dudley -road, W st Bromwich. 


Dynamos, light six 20 candle-power lam 
emp of 2 c.-p, price 4. Inspectiva invited. 
Rue, 


Plating Dynamos, £10, 
Langer in stock —Orrenuasy Hass. 
street, KC. , : 

Pushes, fancy harlwood, with platinum contacts, 
5 Hobbins.—-Jdu li. aon, 8. Eglinton road. how. 
„»1d91. 


» or one 
PPEAMAN x 


deposit bez. per hour. 
Works tia st. John- 


post free, us. 


Piston Rings. finished ready for pistons, 
bin. dia., Is. to 22. 6d.—* Arrua,” Dover. 

Lright Hexagon Nuts, jin. to lin., 28 to 3». per 
dozen ; carriage, 3d. por duz.— Arra" Dover. 

Brotherhood S-cylinder Engine, fin. dia.. first--lass 
order, £15.—Vangy, Dover. 

Willen's 3-cylinder Engine, (in. dia., aunit a yacht, 
price £34.—Vxaxy Dover. 


Twelve-hole Screw Plate, with taps, 7s.; S-liole 
ditto, 3s.—"* ALrita,"’ Dover. 


35 Slide-Rest, splendid tool, new. cheap.—H. 
Cna kurze, 17, Charles-strect, Scymour-street, N. W. 

Bicycle.— Splendid 50in. burnished roadster. with 
ball bearings, holluw forks, bent handle bars, und T improve - 
mrut. nearly new, only £6 las Must sell.—Address E. M. Pis- 
unas, 5, Bercthon-terrace, Chureh-atrect, Deptford, kent. 


Half-horse horizontal Engine, 1lin. bore, pump, 
goteraors, also builer, £i l. — II. PesriLL, Je., Lindficld, Sussex. 


Halt-horee Horizontal Engine, in good working 
order. Price 278., a bargain —17, Wakeficld-strect, Warrington. 


48in. Bicycle new), splendid machine, hollow forks, 
suspension saddir, and latest improvements, EI l5s.—As above. 

Horizontal Steam Pump, 4jin. cylimler, Gin. stroke, 
V. H. so. 


10 Jin. centre, 14ft. bed, self-neting Slide I athe, £15. 
— Wu II ox. Oaden- street. Manchoster. 


J. Taylor’s “ Infallible Guide to Amateur 
Moor Kerwikine,” fra, 5 stamp. — Ii. Moaler-street, Liverpool 
Copyright ; 

Se sitised Paper (GOgT.`, 12 quarter sh-ets, 18. 9d., 


Bil tto, Is, post Iree Ronix, Jun., , smithduwno-road, 
Liverpool. 


Pellicle to make 50z. emulsion, 1s. 6d. post free.— 
W. Rosinoun, jun., 40, Smituduwn-road, Liverpool. 


Telegraph Instruments (two', Siemens’ alpha- 
beticu] mals, with indicator and bells complete, extra size, large 
urpiatures, very powerful magnets, £1 15s. each.—43, Belmout 
street, Chalk Farm, N.W. 


t ynamo (second-hand), lights four 10 candle-power 


Swan tull-power, price £>—urorer Tu: vas, Wolverhampton. 


Electro-Magnet, supports icwt. with Leclanché 
Cell., vent, lbs : great buiyuin ; £3.~—Abdove. 


Electro-Motor, well finished, with driving pulley, 


Larger sizes tu vruer.—J. SC rCLIFgs. 


Electric Boat, screw propeller, with battery com- 
plete, le. vu.—d. Surcrires, 63, Colar-street, Hulme, Manchester. 


Propellers for high specds, from Irin. to 3ft.,in 
stock.—s. Suits, II, West street, Soho. 


Boilers, suitable fur launches, 
horizontal, I, 2. 3, and 4 H.-l)—Ss. 81 u. 


Launch Fngines, 1, 2, 3, and 4 H.-P., new and 
decoud- hau, cheup.— . SxiTu. 


Warehouse Urane, to fix to timbers (one ton], £2 10s- 
—W. A. bn wuu, New Peter-aircet, Westminster. 


Shafting, Fulleys, gut-wheels, couplings, plummcr 
ees Kobe nos, Water meur Barton and West). &c.—Address 
a vr. 


Traveller J. nny. with C. I. connection. to fit to 
W. I. ists. & „ ur eXchange for din. wrew-cutting lathe Above 


Wanted. 


Agents Wanted. — Mo *s celebrated Improved, 
Scale Preventing Compound. otkhing better or cheaper.—W. 
H. Morcan Eukinet r. vluucester. 


Birmingham Goods. — Jewellery, Watches, Clocks, 
Hardware, Harmoniums, Furniture. Agents wanted. Wholesale 
cataloguus, 0 Illustratlous, 34.—Henay MAI (237), Birmingham. 


Wanted a number of Negative Views for doing lantern 
slides.— Address," Pubto, It z, Trongate, Glasgew. 


Telegraph Instruments. — Wanted, a good modern 
Single wecuie Telegripa Iusttument.—T. Evens, 4, Pembroke 
terrace, Cardiff. 


Spectroscope (direct-vision) wanted.—A. Duscas, The 
Orcharus, Murton- rund, Withington, near Manchester. 


Wan'ecd, a pair of ningle-geared, Zin. centre Lathe 
Headstocks, also Fiywheel, Sft. diameter, suitable for a wood - 
turuer. Full particulars, statlug price R. P. Covcu, Penzance. 


Wau'e 1. to place a Lad, who has just left a public 
schoul, in a shop in the neigubyurboud of Croydon or Kiugston, 
wacre he cuuld learn practical work as Blacksmith or Eugiueer 
before proceeding to the Colonies —a. Z., care of Mr. Peasy, 
Church - street, Mitcham. 


Wanted, I aunch Engine and Boiler, to work at good 
preseure, cylinder á Oy 5, cheap.—Cuarnces Bont, Whitstable. 


Ph phy.—4-plate Folding Camera, second-hand, 


Full pai ticulare, maici. price.— Box J. Post Office, Mather well. 
Wanted. all kinds of Metal Turning to do, cheap.— H. 


12. Cut. rae- terrace, Lavender Hill, Wandsworth. 


Wan'e l, good Fitter. Used to making small lathes. 
Also u guud turuer.—G. N. lannza, 86, Camden-etreet, N. W. 


Agents to Sell ‘‘ The Organina — pla ys any tune. 
Term» cush.—J. Wood and Co., e quale: aden. 


Addresses. 


Yachtsmen wanting to Buy or Sell a Yacht, Launch, or 

Marine Engines and Boilers; lu fact, anything connected with 

achting. write or call, stating requirements, to Enson, 2, Beran 
Uas, Pucacy, N. W. 


Tripp ng of Gravity Escapement.—Will 8. Beeching 
(letter %, write t. Jas. BRircuisand Bos, Turret Clock Makeis, 
25, Lin- ret, Edinburgh ? 


Would“ Per Mare,” &c., kindly communicate with J. 
D. aasan. Noth Hill, Ipswich (“ Scotus“). 


W. I:“ Science Student (50096) write to J. Gg M., 95, 
Racr-strect, Hockley, Birmingham? 


To ‘‘ Walter” r-e Artificial Foot.—A letter addressed 
Jun x WII Ine, Traſalgur-ruad Post Office, Horsham, will und 
„ Timbertocs,"”’ 


Tinned Provision .— Wanted, addresses of makers of 
Tins.—App'y, K. L. M , Office of this Paper. 


Perambulater Manufacturers.—Send trade lists and 
beet terima fur prompt cnah to A. Hucuss, Bicycle Deptt, Hoss. 


Orphan Working School.—The Editor of the Exouisir 
Mernaxir would be k ſul it any readers whoare subscribers tu 
tac above Institution would entrust him with their proxies for 
the duly Lheilon on bebair of an orphan of an English Me 
cuunk, "hose widow end faully well deserve help. 


— 


&c., vertical aud 


| 


?2lin. to To J. Ponleon.—Will yon please commnnicate with 


7, Carbrook strect, near Sheffield ? 
“R. P.” (Letter 2: 296).— Please send address to J. 
Rouras, Sunny geld, Abbey Foregate, Shrewsbury. 


Wil Mr. J. Poulson please send full particulare for 
bronzing cast iroa?—P. Harrison, 23, Harewood-street, Leed». 
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AMUSEMENT FOR 
WINTER. 


AKE YOUR OWN 
BICYCLES & TRICYCLES. 
All the Parts and Materials, with 
full instructions, are furnished in the 
Amatuurn BYE anp Taicycis 
CABINETS. 


Prices, 4 guineas and § guincas. 


NATIONAL BICYCLE COMPANY, 
National Works, Coventry. 
The Original Makers (Infringers 
Prosecuted', 


DAs 7 


Iilstrated Lists Free on application. 


FOR SALZ. 
£20 —TOBACCONISTS 
. 


COM - 

MEN CIN OA PAMPHLET, post- ee, . How tw 

Open Respectably from £30 to £500."—H. MYERS aad CO.. 
Established 1955. 


and Tobacco Manufacturers, 1007, Euston-road, London. 
A SPECIALITY. — £416. —STANDARD 


Wholesale only. Manager: H Mis, Jun. 
Gin. SCREW-CUTTING FOOT LATHE, a high-clam TOO 
in every detail, for Amateurs, Electricians, scientific Instrument 
Makers, &c. Bed drt. long (with or without gap), guide and 
slide -rest screws, accurately cut ina Whitworth Lathe, and the 
various parts, finished ton specisi system of Standard kauges 
e. 


n application. Photos, 
six stamps.—ASTBURY and DAWSON, Atlas Works, Grantham. 
Makers to H.M. Government. 


insurin poss and ee in quality. The Sin. 
with St. bed, £34. Full particulars u 


WANTED. 
GENTS WANTED for the SALE of 


our celebrated BLACK TEAS in Packets.—For term>, 
apply to T. FOSTER and CO., 45, Cheapside, London 


y TANTED, MEN accustomed to Small 
Brasswork. Scientific Instrument makers preferred.— 


Apply to PWAN UNITED ELECTRIC LIGHT CO. (Limited . 
Cents wood - TDud, South Kenwell, Newesstle-on Tyne. 
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good WORKMAN, in a Model Engineering Workshop 
One accustomed to «cicntitic instrument making and optician s 
work preferred. Only a first-class man need apply. References 
as to character and ability will be required. Also a special 
Man to make a large pale of Model Marine Engines, the ft and 
finish of which must of the highest order.—Address, statin 
wages, to J. HOPE, 3, Top Floor, 14, Water-street, Liverpool. 


G. PLANT & SON. 
MECHANICAL ENGINEERS, 
8, Neveson-ornzstr Boura, Biantmmonan. 


Nae eo CBee of Lathes, Tools, 


Chucks, Instruments and A tus for Plain end Urna. 
mental Turning. Mechanism and Models to order. Geome 
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Chucks on an improved principle. Dividing and Wheel cutting w 
achines. 


order. Glass Etching 
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JOSEPH GILLOTT’S 
STEEL PENS. 


Sold bv all dealers throughout the Werd. 
EETH, 2s. 6d. each, on Vulcanite ; 


upper or lower set, £1. Mest quality, om vuicanite, K a 
tooth; upper or lower set, £3. No extras. Completed in four 
Don w a ured vet teeth Mo lanan; Jas — Saeb Rigs 

-carat . 134. ninless ex on y gas, 6o.. 
without a. ; etopping, ws. 6d.--Mr. STANTON, R.D., 123. 
Rorand. Landon. nur nine ta eigh 


ALCUTTA INTERNATIONAL EXHI- 


HITION, 1883—4. 

aving been appotnteu one of the agenta vy the Indisa 
Government, on behalf of intending exhibitora at the Calcutta 
Exhibition, i beg to ofer inv services as such, and will be hart: 
to furnish any infonnation to thoee who uire it JA. 
MURRAY, Chmnometer, Watch, Clock, Blect and Scieatia. 
Instrument Maker, and Optician, 11, Dalhousie square East. 


Calcutta. 
HEELER SYSTEM OF RE- 


FLECTORS —Patents fur England, France, and Beigium 
for Sale, with working patterns for upwards of forty styles made 
by the American Co., with formule. Curcespondence solicited 

—WHRELER REFLECTOR O Non. Maes., U. . A 
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HANDSOMELY BOUND IN CLOTH, 
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Order at once of any bookseller, as only a limited number 
are bound up. 
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EASY LESSONS IN BLOWPIPE 
ANALYSIS AND PYROLOGICAL 
MINERALOGT.—II.“ 


By Lieut.-Col. W. A. Ross, F. G. S. (late R.A.) 


Lesson I. - How to make a Mouth, Foot, or 
Hand - Blower. 
BP ANALYSIS having been 

shown in the Introduction” to have 
been born an English science, and, indeed, 
a ‘‘ Cockney ” within hearing of Bow bells, 
I may be excused for describing its general 
objects to Englishmen in the very words of 
its founder, Von Engeström (printed in 
italics in the original) :—‘‘ This art consists 
in a method of making mineralogical experi- 
ments upon a piece of charcoal with the 
concentrated flame of a candle blown through 
a blowpipe.“ 

In order to blow this flame,“ you must 
have a blast, and this blast may be created 
by three simple means, as follows :— 

1. A Mouth-blower, or common blowpipe, 
in employing which the lungs are used as 
bellows, and the cheeks as an air-reservoir. 

2. A Foot-blower, from which the blast is 
created by air-pressure, caused by repeated 
strokes of a pair of bellows filling an elastic 
air-reservoir. 

3. The same as (2), only smaller, placed 
upon the table instead of umder it, and 
worked by hand instead of foot. 

Before proceeding to a description of the 
manufacture of these apparatus, let me here 
dispose of a remark of the great Swedish 
chemist, Berzelius, which is still maintained 
and put in practice by too many teachers 
and students of blowpipe analysis. After 

iving an account of various mechanical 
inventions to create a constant blast, Ber- 
relius concludes :—‘‘I pass them by, since 
all these attempts prove that the inventors 
had no correct idea of the use of the blow- 
pipe [Plattner and Harkort were amon 
them!] and it may with propriety be sai 
that they might as well have proposed to 

lay upon a wind instrument with a pair of 

Uows.“ 

Berzelius was not the first great man and 
really clever writer who has committed him- 
self to a foolish statement, and the meta- 
phorioal illustration of his views, although 
not wanting in a certain smartness, is 
especially unfortunate nowadays, since the 
most beautiful wind instrument Europe 
possesses—the English or Wheatstone’s con- 
certina—is ‘‘played upon with a pair of 
bellows.” 

The fact is, that with greater air-pressure 
(or what is popularly called ‘‘ a more power- 
ful blast) the operator obtains, if the bulk 
of his lamp or gas- flame is duly proportioned, 

ter and more localised heat, and, there- 
ore, better and more rapid results. 


How to Make a Mouth-Blower or Common 
Blowpipe. 

Procure half a foot of thin, but stout, 
ordinary brass tubing, about seven-tenths of 
an inch in diameter; and another 6in. piece, 
a little smaller, so as to draw in and out of 
the furmer, and yet fit air-tight, like the 
tubes of a telescope. Now solder a round 
flat piece, or disc of brass, a little thicker 
than that of which the tubes are composed, 
into one end of the wider tube, so as to 
close it air-tight. These are called the 


In contributing this series of elementary lessons in 
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‘““body-tubes” of the blowpipe, and are 
thus made to draw out and in, partly for 
convenience in packing, and partly to suit 
exactly what is called the ‘‘ focal distance” 
of the eyes of the worker, which differs 
slightly in every individual, and is liable to 
to be modified by age, sickness, &c. Every- 
one’s eyes see minute objects (small print 
for instance) best at a certain point in 
front of them, called their focus,“ the 
space between this point and the pupil of 
the eye is called its focal distance,“ and 
it therefore follows that, if a short-sighted 
person use a blowpipe with long body- 
tube, or a far-sighted man a short body- 
tubed blowpipe, in neither case will the 
operator see properly the minute re 
actions going on in the assay or object 
upon which he is working. 

We must now make the jet“ of our 
blowpipe—not quite so easy as making the 
body-tube; but here is a picture of it 
(A, Fig. 1), the shape and about two- 
thirds the size it is required in reality 


to be, 


so that 
less difficulty. He will observe that it is his 


the student will have 


also a tube of thin brass, but which tapers 
from a broader to a much narrower end, 
though not quite to a point. The dotted 
lines show where it is covered by the large 
body-tube of the blowpipe, across which it 
passes at right angles, about half an inch 
from the closed or soldered end above de- 
scribed ; and the student will note that 
these dotted lines represent on this scale 
seven-tenths of an inch, or a space equal to 
the diameter of the larger body-tube, into 
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&c., for half-price of an equal weight of 
new articles. 

We must now revert to the body- tubes 
again in order to finish our blowpipe. 
Having bored, with great correctness, two 
holes in the wider body-tube, of diameters 
corresponding respectively with the size of 
the jet at the dotted line 1 and 2, Fig. 1, 
and passed the jet through these holes so that 
it fills them air-tight, and stands out from 
the body-tube at right angles to it, Fig. 3; 
the workman now covers the narrow end of 
the jet with the nozzle (B) and fastens with 
waxed silk-thread over the broad end, one 
of those indiarubber bladders sold in the 
parks to children and nursery-maids for, I 
think, a halfpenny, but reduced very much 
in size—C, Fig. 3. This is in order to make 
what I have called an air-reservoir Llow- 
pipe”; but he should also make a little copper 
or brass stopper (or a bit of cork with sealing- 
wax might even do on an emergency), 80 a8 
to fit uir-tight into this broad end of the 
jet, thus enabling the whole, if preferred, 
or when necessary, to be used, as an ordinary 
blowpipe. All my artisan-student has now 
left to do is to make the “trumpet mouth- 
piece (an invention of the celebrated 
German n Plattner) of wood, of the 
shape and size shown in Fig. 2, bored 
through as figured by the dotted lines, and 
having a little pasteboard valve (made by 
nearly cutting out a circular disc) glued on 
the bottom, as shown (open) at v. This 
mouthpiece must of course fit air-tight, and 
yet the student ought to be able to remove it 
when required. The valve may also be 
made by simply fastening a piece of oiled 
silk loosely over that end, so as to close the 
hole upon any pressure of air from the inside, 
but open it on receiving a blast from the 
mouth. Thus the air or breath cannot return 
into the operator’s cheeks, but the more he 
blows after the elastic bladder is filled, the 
greater will be the air-pressure of the blast 
on the flame; and he muy even increase 
this pressure by squeezing the bladder with 
is hand. Itis obvious that no practice is 
required to use this blowpipe. 

The ‘‘ Air-reservoir Blowpipe” is now 
finished, and should present something of the 
appearance of Fig. 3, which is about half the 
natural size. The telescopic joint at a may 
be covered by a small piece of elastic tubing, 
which assists in keeping it perfectly air- 
tight, and also facilitates a good grasp of it 
by the right hand. The dotted lines show 
the distance which tube A generally projects 
into tube B. The instrument is packed by 


which it must, of course, fit airtight. The 
dark-shaded circle between the dotted lines is 
the air-hole for passage of the breath. B is 
the nozzle, which fits air-tightly, but without 
screwing, upon the narrow end (b) of the 
jet. Its narrow end (b’) is solid as far as 
the dotted line, but bored very correctly by 
a hole through its centre, which a coarse 
needle should close, for the passage of the 
minute stream of air required. These little 
nozzles, made of brass, are, I believe, sold 
for 2d. or 3d. each; but they are best made 
of platinum, because in that case, when 
clogged with soot (as they unavoidably 
become after a time) they may be instantly 
cleaned before the blowpipe on charcoal ; 
and all platinum articles which are sold by 
weight only stand the purchaser in half the 
original cost, because Messrs. Johnson and 
Matthey purchase old platinum wire-ends, 


two 
joints completely sepa- 
rate, taking out of its 


drawing out the 


place the jet with its 
nozzle an wind-bag, 1 
folding the latter to- || 

gether in the shape of a 

small roll, and slipping 

them gently into the smaller body-tube A; 
A is then, with its contents, pushed again 
into tube B, but this time right up to the 
soldered end, so that the whole size and 
appearance is that of tube B. 

The above blowpipe can, as above men- 
tioned, be used without the ‘‘air-reservoir ” 
if required, or if the supply of elastic bags 
is exhausted, by simply stopping the broad 
end of the jet so that it is air-tight, and 
removing the throat-valve v; bu: the 
student can, if he prefers it, purchase one of 
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the conical tinned and lacquered iron blow- 
pipes called Black's’ (said to be the 
invention of the celebrated Edinburgh 
chemist Dr. Black), for, I believe, a shilling, 
and, of course, an air-bladder and mouth- 
piece with valve may easily be fitted 
on one of them. There are numerous 
other kinds of ordinary mouth-blowpipes 
which need not be described here, as every 
shop keeping these articles has a stock of 
them. Of these by far the best is the one 
known as Gahn's blowpipe with Plattner's 
trumpet mouthpiece.” 


How to Make a Foot-Blower. 


Get a small pair of ordinary housemaid’s 
hand-bellows (price 1s. 6d.) ; if thought too 
large, saw off both the handles, file or cut 
off about three inches of the iron nozzle. and 
apply one end of a piece of elastic tubing 
(price 7d. per yard) to the stump by means of 
a small angular glass or brass tube to lead it 
upwards; fix an ordinary goldsmith’s curved 
blowpipe (price 6d.) in the other end of the 
tube, which should be sufficiently long to 
reach comfortably to your lamp on the table, 
and no longer. At any convenient position 
between these points you must fasten in the 
elastic tube a small elliptic indiarubber bag 
(Fig. 4), open at both ends (kept by all 


druggists), by means of two small pieces 
of glass tubing the requisite width, and a 
little fine wire strapping or waxed silk, to 
act as an air-reservoir. Now open the 
leather part of your bellows carefully 
on the side opposite the valve, and fix 
neatly down by means of small iron- 
wire pins on that inner side—a not too 
strong circular chair-cushion spring, so that 
when the bellows are pressed together the 
valve shall not be interfered with. The 
bellows being carefully and air-tightly 
closed again, with the spnng inside, will 
now remain distended, and are to be placed 
on the floor neur the worker's right foot, 
valve downwards. He will find such a foot 
or hand-blower almost indispensable in 
operations with boric acid, unless he is a 
tirst-rate user of the mouth- blower. 

No, 3 is the same as the above, in minia- 
ture, and therefore proportionately difticult 
to make. Fletcher, of Warrington, used to 
make most beautiful little hand-blowers, of 
which I have given a figure in my Alpha- 
betical Manual of Blowpipe Analysis,“ 
page 30, but I very much regret to hear 
thut he hus given up the manufacture as 
having too little demand”; instead, 
therefore, of attempting to make one (on 
paper), which I could not do, I shall con- 
clude this lesson by quoting an account by 
the manufacturer, Mr. Newman (1816), of 
Brooke's Piston Hand-blower, 

The instrument consists of a strong 
plate-copper box, perfectly air-tight, din. 
in width and height, and din. in length; a 
condensing syringe to force air into the box, 
and a stop-cock with jet at one end of it, to 
regulate the blast. The piston-rod of the 
condenser works through leather collars in 
the cap, which has an aperture in the side, 
and a screw connected with a stop-cock, 
which may again communicate with a jar, 
bladder, or gasometer, containing oxygen, 
hydrogen, or other gases, The use of the 
instrument is very simple. By a few strokes 
of the piston, air is thrown into the chamber, 
and forms a compressed atmosphere within. 
When the stop-cock is opened, theair expand- 
ing, issues out with great force in a small 
but rapid stream, which, when directed on 
the flame of a lamp, acts as the jet from a 
common blowpipe, but with more precision 
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and regularity. . . . These blowpipes 
are very portable, not liable to injury, and 
answer, I believe, the expectations of all 
who have tried them, and I have made 
many for different persons. The whole in- 
strument, with lamp adapted to it, packs in 
a small box 6in. long and 4in. in width and 
height, and there is space enough left for 
other small articles.” If the above descrip- 
tion is correct, I can only wish Mr. New- 
man’s London workshop existed at the 
resent day. We seem to have gone steadily 
Dack wards in these things for 67 years! 

I have only to add that some later German 
and American writers on Blowpipe Analysis 
speak (in a rather sneering manner) of foot 
and hand-blowers as being automatic“ 
(Greek, automatos, a self-moving machine), 
but I would. with all due deference,” ob- 
serve that they are no more automatic than 
a mouth-blower is, the only difference being 
that the former are worked by the muscles 
of the leg or arm, and the latter by those 
of the sides compressing the lungs, and of 
the checks. 


DISCUSSIONS ON THE PATENT 
BILL. 


HE Patent Bill has been read a second 
time amid general expressions of 
favour, and it will, probably, when amended, 
become an Act at the close of the session. 
Except amongst a few out-and-out oppo- 
nents of patents altogether, the Bull has 
been recognised as a step in the nght direc- 
tion, and the gencral lines on which it pro- 
ceeds have been accepted as desirable re- 
forms. Some of its provisions will, however, 
be strenuously opposed in grand committee, 
and attempts will be made to introduce 
others; but, although there are some points 
in which the Bill can be improved, they are 
matters of detail, rather than features of 
importance. Opposition is offered to the 
appointment of a comptroller, on the 
ground that no one man can discharge 
the duties of the office satisfactorily, 
especially if he is subordinate to the 
Board of Trade and the law officers ; 
but that is a point on which there may be a 
difference of opinion, and the change is ad- 
vocated on the ground that it will facilitate 
the business,-and reduce the cost of the 
proceedings. The more important questions 
are examination, the provisional specifica- 
tion, and the compulsory granting of 
licenses. The Bill as it stands provides, it 
will be remembered, for examination as to 
whether the invention is subject-matter for 
a patent, whether it has been properly de- 
scribed, and whether the specitication and 
drawings have been prepared in the pre- 
scribed manner. It is understood that a 
determined effort is to be made to introduce 
the principle of examination for novelty, 
and Mr. Chamberlain, in moving the second 
reading of the Bill, clearly indicated that he 
felt a dithculty in accepting that recom- 
mendation, for it is obvious to any student 
of the history of invention that, even if 
all the experts in the kingdom were 
called in, there would even then be 
some risk that an important invention 
would be refused a patent on the ground 
of want of novelty. As Mr. Chainberlain 
said, an examination for novelty, to be ade- 
quate, would involve litigation in every case, 
and the very object of this Bill is to make 
the obtaining of a patent casier for the poor 
inventor. The expense of such an examina- 
tion, too, would be enorinous, because if the 
novelty is to be inquired into, a number of 
experts must be consulted, and in the case 
of many of the most valuable patents there 
is more than a probability that grave in- 
justice would be done. The examination 
for novelty must be thorough, or be 
abandoned altogether, for a mere per- 
functory examination, with an endorsement 
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on the letters to the effect that the in- 
vention is not considered novel by the official 
examiners, would be worse than uscless, for 
while the absence of the endorsement would 
give no guarantee as to the novelty, its 
presence would effectually prevent the 
patentee selling his invention to a capitalist, 
or obtaining any pecuniary assistance 
towards its introduction. Looked at from 
another point of view, it is against all policy 
for a Government to judge whether an in- 
vention is novel or not, for the inventor 
should be the best judge, and a Government 
is not called upon to assist him in his 
business. As Sir J. Stephen put it, for a 
Government to inform an inventor whether 
or not his invention is novel, is much like a 
court of justice advising a suitor whether or 
not he has a good cause of action. On the 
other hand, it is contended that an official 
examination as to novelty would, to say the 
least, be a great convenience, and it would 
“relieve the Government of the reproach of 
taking money under false pretences by 
accepting fees for the grant of a patent 
which a court of law might afterwards 
decide ought never to have been granted at 
all.“ The last argument is sufficiently 
answered by the practice of the United 
States, where every patent is supposed to be 
guaranteed as novel; but where there are 
considerably more patent suits than in this 
country. An examination of the grante 
made in the United States discloses, too, a 
fact which is almost well known—that in- 
ventions which are old or forgotten in this 
country, frequently pass the examiners and 
become full patents, which, having once 
been granted, under the assumption that 
they are really novel, are upset only at 
great expense and trouble. As matters 
stand here, a patent is really only liberty to 
the owner to sue anyone who infringes it, 
with the advantage that it is prima-facie 
evidence of the novelty of the invention; 
but with this disadvantage, that a full 
description of the method of carrying it out 
must be published, and that the protection 
extends over fourteen years only. The 
whole object of the Bill is to foster and 
encourage invention by putting it within 
the power ‘of the working man to obtain 
protection, at a small cost, during the first 
four years of the life of un invention, during 
which time it is assumed a patent would 

become of sufficient commercial value 
to pay the £50 demanded for an extension 
of three years, by which time it would eitber 
have been superseded or be of sufficient 
value to pay the final tax of £100. As we 
have before pointed out, there is no good 
reason why these two payments should not 
be extended over the Naat ten years of a 
patent’s life; but the great boon is that for 
£4 a patent can be obtained for four years. 
We do not suppose that an examination for 
novelty will form part of the Act, because 
it is so difficult, so almost impossible, to. 
form a judgment with absolute justice; but 
it is probable that even the moderate pro- 
posals of the Bill will be modified, or per- 
haps struck out altogether. As Mr. Lloyd 
Wise said at the recent mecting of the Society 
of Arts, it is not easy to see how the question 
of subject-matter can be considered apart 
from the attribute of novelty, and even now 
patents are refused which, in his opinion, 
ought to be granted. Probably before the 
Bill becomes law something definite will 
be laid down as to what is and what 
is not subject- matter — otherwise we 
suspect that the clause which empowers 
an examiner to decide whcther the invention 
is subject-matter will be struck out, and the 
examination be confined within the well 
understood limits of whether the invention 
is properly described and in the regulation 
manner. With the extension of the time of 
provisional protection to 12 months, a diffi- 
culty which confronts would-be patentees 
is considerably increased; for until the 
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specifications are published, the inventor 
has no means of knowing whether he has 
been anticipated or not during pfactically 
the preceding 15 months. Admiral Selwyn 
ailaded to this point, and suggested that 
the examiners might, by wise advice, prevent 
an inventor from doing that which they 
knew existed in the office already. We 
think the ‘‘advice” might take the form of 
anintimation that a patent had been applied 
for embodying the ideas of the subsequent 
applicant; but even if this is to be done 
properly, it will involve a good deal of 
expert knowledge, and certainly cannot 
be done at all if it is absurd to 
require that the provisional specification 
should be substantially the same as the 
complete specification. This matter of the 
provisional specification has given rise to a 
great deal of discussion, and it is certain 
that the clauses referring to it must be 
amended, or their meaning clearly defined. 
As they stand, Clause 3, Section 5, reads: 
„A provisional specification must describe 
the nature of the invention, and be accom- 
panied by drawings, if required.” There is 
nothing especially objectionable in that, 
except that drawings will be difficult to 
make of a machine, say, the exact form of 
which has not been determined; but Clause 
5 reads that a specification, whether pro- 
visional or complete, must commence with 
the title, and end with a distinct statement 
of the invention claimed.” If that clause is 
to be interpreted in the broad sense, so that 
the provisional specification shall be suf- 
ficiently explicit to show that it is the same 
invention as is afterwards described in the 
complete specification, there can be no ob- 
jection to it; but if the inventor is to state 
definitely what he claims to be protected by 
the letters patent, he might as well file his 
complete description at once, for the claim 
is the most important part of the specifica- 
tion. Mr. Webster considers there is no 
necessity for having a claim at all in the 
provisional; there ought to be a full and 
proper description, and the examiners ought 
not to allow anything to be claimed ulti- 
mately which is not covered by the descrip- 
tion. It is quite true, as is argued, that 
many inventions are provisionally protected 
before they have arrived at such a stage as 
will enable the inventor to describe them 
fully, and to determine on what points he 
elects to make his claim ; but it may be that 
the intention of the framers of the Bill 
is to prevent the hurried rush to the 
Patent Office to protect some crude 
notion until the inventor has had time to 
develop his ideas. The provisional protec- 
tion, it must be remembered, was intended 
to give a patentee time to experiment with 
his invention before finally describing what 
he required to be protected, and under the 
Bill it will be of considerable advantage to 
the poor inventor in giving him time to 
Seek the aid of a capitalist to whom he can 
freely show or explain his invention when 
once protected. For the sake of other 
would-be patentees, the provisional protec- 
tion should give a fairly complete idea of 
the invention, and some idea of what the 
inventor claims; but there can be nonecessity 
for insisting that the claim in the complete 
Specification must agree with that in the 
provisional, for on that the patent must 
stand or fall. Therefore, the patentee 
should be at liberty to claim anything 
legitimately covered by his provisional, 
whether he had specifically claimed it or 
not. But the patentee should not be 
allowed to claim anything not covered 
by his provisional description, because it is 
possible that an earlier applicant might hear 
of an improvement made subsequently by 
a later applicant, and embody it in his own 
invention, which would forestall the real 
inventor, because the patents date from the 
day of application. There are two ways of 
looking at any clause in a Patent Bill, and 


ENGLISH MECHANIC AND WORLD OF. SCIENCE: No. 944. 


it is not by any means absurd to demand 
that the provisional shall be, at all events, 
an epitome of the complete specification. 
This matter is intimately bound up with 
another section, which provides that ‘‘ Every 
patent shall be granted for one invention 
only, —a clause which requires definition. 
If, as Mr. Trueman Wood says, these words 
are not construed in too close and exacting 
a spirit, there can be no objection to such 
a provision. It is, however, held by many 
competent to judge, that the rules will 
be held to mean that oniy a single claim 
will be permitted; and if that becomes 
law, many inventions will need several 
patents. If it should be held permissible to 
make a claim for an invention suhstantially 
as described, there will be no difficulty; but 
it will be iinpossible to put all the features 
of some inventions into a single claim. We 
do not think the framers of the Bill really 
mean that the patent shall be given only on 
a single claim, but that a patentee is not to 
claim the use of this, that, and the other, 
except in connection with his invention. 
Some patentees certainly go to the full extent 
nowadays with claims, and probably the 
draughtsman of the Bill may have had them 
in view; but as with the clause which proposes 
to publish the final specification before com- 
pelling opponents to lodge their objections, 
the wording of the Bill will have to be 
altered. There is a general consensus of 
opinion that the Bill is a step in the right 
direction; that whatever faults it has are 
faults of detail, which can, and doubtless 
will, be amended in committee. Some ot 
the points which require great attention are 
the rules for proceeding when cases have to 
be submitted to the Courts, or when appli- 
cations to disclaim or amend are necessary ; 
but as the purpose of the Bill is to benefit 
the community and encourage the poor 
inventor, it will be a pity if its passage is 
delayed by differences of opinion on matters 
which are of little moment compared to the 
essential clauses. 


ASTRONOMICAL NOTES FOR 
MAY, 1883. 


The Sun. 


£ . a 

= At Greenwich Mean Noon. 

© 

2 

‘o| Souths . Decli- 

— 1 nation. | Sidereal 
A sion. Forth. Time. 

h. m. s. a. m. h. m. 8. 8 „ „h. m. s. 

111 56 59°71 „2 33 17015 3 24) 2 36 17°48 
6011 56 28°94 „| 2 52 29/16 31 3) 2 66 0°25 
11/11 56 12-34 „| 3 11 poled 51 50; 3 16 43°02 
16/11 56 971, 3 31 3619 ő 9 3 35 20°80] 
21111 66 20°79 „ 3 51 29 20 10 23 3 55 858 
26,11 56 45°24 „ 4 11 3721 7 1| 4 14 51°36 
31011 57 22°19 „| 4 31 56021 54 35| 4 34 34˙14 


The method of finding the Sidereal Time at 
Mean Noon at any other Station will be found on 
p. 273 of Vol. XXXVI. The student will 
continue to make a daily telescopic examina- 
tion of the Sun’s disc for spots, faculio, &c., 
which are still prevalent, a fresh period 
of disturbance having seemingly arrived. 
There will be no real night in England after 
May 22nd, as the Sun never descends 18° below 
the horizon, even when he isis due north at mid- 
night. Hence twilight persists from sunset to 
sunrise. It will suflice to mention here the great 
Total Eclipse of the Sun, which will happen on 
May 6th, as it will only be visible in the Pacific 
Ocean. 

The Moon 


Is New at 9h. 58°3m. p.m. on May the 6th, 
and enters her First Quarter at 10h. 54°2m. on 
the night of the 13th. She will be Full at 3h. 
11·6m. a.m. on the 22nd, and enter her Last 
Quarter at Zh, 22-7m. in the afternoon on the 
29th. 
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The Moon. 
Day of | Moon’s Age 
Month. at Noon. Souths. 
Days h. m. 
1 23˙9 7 Olam. 
6 28-9 0 00 ,, 
11 4°6 4 22˙4 p.m. 
16 9-6 8 86 „ 
21 14°6 11 514 „ 
26 19°6 3˙ 14°7 a.m. 
31 24˙6 7 28-4 „ 


The Moon will be in conjunction with Venus 
at Noon on the 4th, and with Mars at 4 p.m. on 
the same afternoon; with Saturn at 5 p.m. on 
the 7th; with Mercury at 8 a.m. on the Sth; 
and with Jupiter at midnight on the 9th. 


Mercury 


Isan Evening Star during the whole of May, 
and is as favourably placed as he possibly can bo 
for the observer. He attains his greatest elonga- 
tion East (21° 48’) at 2 p. m. on the 14th. As at 
this date he does not set until about 9h öm. 
p-m., he may be well observed with the naked 
eye after sunset in the W.N.W. His angular 
diameter increases from 6” on May 1st to 11˙6 by 
the last day of the month. 


‘S| Right | Declination- 
E Ao North. Souths. 
Aa 

h. m. P ; h. m. 
1 3 36°6 21 19⁄3 1 0l p.m. 
6 | 4 11:3 | 23 307 | 1151 „ 
11 | 4 403 24 41-9 | 1244 „ 
16 5 24 25 LO | 126-7 ,„ 
215 165 24 370 | 1211 „ 
26 5 220 23 387 1 70 „ 
31 [5 194 22 153 | 0447 „ 


The path indicated by the above Ephemeris 
lies wholly in Taurus. Commencing at a point 
beneath the Pleiades, it extends to the region 
below g Tauri, on reaching which the planet 
begins to retrace his path. He will be in con- 
junction with Saturn (of course, below our 

orizon), at 4 a.m. on the 2nd. 


Venus 


Is a Morning Star during the entire month. She 
is coming into a rather better position for the 
observer ; but, on the other hand, she is becom- 
ing more gibbous, and her diameter continues 
steadily to diminish from 13.6“ on the Ist to 11-8” 
on the 31st, so that she is but an uninteresting 
object in the telescope. 


‘S4 | Right | Declination 
3 5 1 North. Souths. 
Qa 
h. m. é 4 h. m. 

1 0 177 0 9°7 9 41°8a.m. 
6 | 0 39.72 243 9 441 „ 
111 17 4 389 9 46˙4 „ 
16 1 240 6 52˙1 9 48˙9 „ 
211 464 | 9 25 9 516 „ 
26 29111 87 9 546 „ 
31 2 322 |13 94 9 580 ,, 


— 


Hence it will be seen that Venus will travel 
from Pisces into Aries, through a part of the 
sky quite destitute of any conspicuous stars. She 
will be in conjunction with Mars at 6 a.m. on 
the 10th, and only 48 south of him. 


Mars 


Ts invisible. 
Jupiter 


Has left us for the season, and 


Saturn 


Comes into conjunction with the Sun at 11 pm. 
on May 20th. 


Uranus 


Is now the solitary planet visible in our night 
sky, and he should be looked for as soon after 
dark as possible to be advantageously observed. 
His angular diameter remains constant at 3'0 
throughout May. 


— oa aa B 
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Occultations 
' ae | ; | . 1 | | EE 
— 


Before detaching I from F, screw up H, and the 
clip on I, and then open the tap of B gradually, 
50 as to prevent a sudden rush of air into the 


~ Pa 
1 ' 4 828.8 DS Assuming now that all is ready for the com. 
3 5 E i = (Piep TE mee 4 85 3 e Ta 8 me S EER bustion, detach F, put a — each end, and 
Aas Rar. | A | ance. 2 * wy „ ™ | suspend it (if your balance a hook for the 
| | | | | Z purpose), over the balance-pan, or let it lie on 
—: — —— — ̃ — the pan for about ten minutes. Then weigh it 
| | h.m h. m. ie 15 hoes accurately, Meanwhile, Place about 30¢¢. of 

10 48p.m. Bright | 238 23 


17 X Virginis 


a pure strong H,SO, in G. Remove the flask A, 
17 B. A. C. 4259 16 9 34 * Dark 


9 27 p. m. be 73 


68 10 56 „ Bright 242 263 | see that it ig erfectly clean and free from dust 
23 B. A. C. 5663 6} | 315 ay Bright | 160 3 43 a. m. Dark | 204 230 and put into it three grammes of chromic acid 


| 
z Right | Declination 
© 


f scension. North. Souths. ed with fresh soda-lime, and having another of carbon whic remain in the tube may be rinsed 
AS | small tube attached to it containing pumice | into the flask with a little water. or wiped out 
a PE Y. saturated with H:SO,. This combination of two with a bit of clean asbestos. The flask containi 
. a h. “vn. U-tubes has to be accurately weighed before and | the carbon from the iron or steel, together wi 
1 1129-6 | 4 53:4 | 8 44˙9 p.m. | after the experiment, and must therefore be made three grammes of CrOs and a little water (not 
6 294) E aoe d 8 249 „ |as light as possible. The weight must not exceed much more or less than 10cc.), is again attached 
1 11 22:0 | 4 57.2 8 49 „ 70 grammes, When detached from the rest of to the apparatus, and F, accurately weighed, is 
16 11 21:8 | 4 583 7 45:1 „ | the apparatus, the open ends are closed by means replaced also. The tap of Bis closed, the stopper 
2111 21˙6 | 4 590 7 25:3 „ 
2611 21˙6 [4 59 1 7 56 „ : 
31 11 21-6 4 587 6 45-9 m N 


So that Uranus will continue sensibly stationary 
to the north of that very wide ouble star 


r Leonis. 
Neptune 

Is in conjunction with the Sun at ] p.m. on the 

9th, and will not return until the late autumn. 


Shooting Stars 


Greenwich Mean Time of Southing of 
Nine of the Principal Fixed Stars on 
the Night of May lst, 1883. 


Souths. 
Star. h. m. 8. 
a Ursæ Majoris oa ‘+ 8 18 53-15 p.m. 

Leonis ‘ ‘ 9 5 20-89 35 
B Corvi licorum 5 50 22·91 „ 
a Canum Venaticorum 10 12 37-64 13 
Spica Virginis. 10 41 192 „ 
a Draconis 85 F 11 23 666 a 
Arcturus TA T -» Il 32 11-02 70 
a Libra å ‘i . 12 6 10-86 ~ 
a Coronie à 12 51 22-55 A 


The Method of ascertaining the Greenwich 
lean Time of Southing of either of the Stars in 
the above List for any other night in Ma „ as 
also that of finding the Local Instant of 
Transit at any other Station. will be found on 
P. 375 of Vol. XXXVI, 


— . 


ANALYSIS OF IRON AND STEEL.—IITȚ, G is an aspirator, which can be made out of attached, the tap is opened so as to allow the acid 
Determination of Total Carb Continued), àn empty Winchester quart, fitted with a good | to flow into the flask, and then closed again. 
ng bon (Continue ). cork, Through the cork pass two tubes, one | Now heat the contents of A very gently at first, 
carrying a Piece of flexible tubing, I. to be increasing the heat as required, so that the 
attached to the apparatus when required; the passes through the acid in C not faster than three 
other, of siphon form, attached below the screw- bubbles cvery second; and when the evolution of 
clip H, toa Straight piece of glass tube which gus has almost ceased, let the liquid boil about a 
reaches to the floor. minute, open the tap, remove the flame, attach 
The rubber joints O and 0 should be bound | the aspirator, and draw one litre of air through 
with fine Copper wire before an experiment is | the “Pparatus at the rate of three bubbles per 
commenced. second. Then detach F, replace the caps, and 
The first thing to do before starting is to prove | Weigh the whole as before. The increase 2 
that all the corks and connections are tight, and veight is due to CO», and x e represents 
this may be Conveniently done as follows Fit 55 5 85 in the quantity of iron or 
the apparatus together exactly as in the figure, | Stee! ope * J | i 
and 5 that the tap of B is turned off, and the 5 planation T tie Ph in ath | Oro, = 
caoutchonc-stopper placed in D. First test the | heated u ith 1. S0, the following reaction occurs, 
aspirator alone Fill it full of water, screw the | and the liquid changes from red to green :— 
cork firmly in, open the clip H, and fill the} 4CrO, + 6H,SO, = 2Cr,(SO,)s + 6H,O + 30. 
siphon by blowing in through I. Then close H, | —— 5 
put a Screw-clipon I, screw it up tightly, and | Red. Green. 
again open H to the full. The result will! If carbon be present :— 
be that a little water will at first run out of the 30 + 30, 300, 
end of the siphon, but if the cork and tubes fit] Thus the gases evolved from A, by heat, con- 
Properly, the flow will almost immediately Cease, | sist of CO, and free oxygen (from the excess of 
and nota drop more come Out. Having proved | CrO, used), and if the carbon has been thoroughly 
that this is so, shut H, and again open the clip | washed in the first part of the process, there is 
on I. Now attach I to the free end of F, and nothing else but steam and air which passes from 
by degrees open H again, so as to let the water | the flask. By bubbling through the acid in C, 
drip from the end of the siphon. After a short aqueous vapour is retained, any traces which 


B. Combustion of the carbon. 

eagents required: — 

l. Chromic acid in clean crystals. 

2. Pure Concentrated Sulphuric Acid, free from 
any trace of brown colour due to organic im- 
purity, 

3. Soda lime. 


f apparatus represented in the figure must 
be fitted together, 

A isa wide-necked flask of about 100cc. 
capacity, Supported on a piece of wire gauze over 
the rose burner. In the neck of A isa tightly- 
fitting caoutchouc stopper, carrying the funnel 
B and a bent tube. The stoppered-funne] B has 
a bulb of about 40cc. capacity, and is drawn out 


the cork, which can therefore be made thoroughly 
tight with sealing-wax. A caoutchouc stopper 
tits D during the combustion, 

is a U-tube, about Sin. long, filled with 
small pieces of pumice, which have been heated in 
a basin with pure strong H,SO, to decompose 
any chlorides and fluorides, and then immedi- 
ately transferred to the tube and thoroughly tight, and if it does not, the whereabouts of the | pass over the soda-lime in F, which seizes the 
saturated by addition of a little more strong acid’; | leak must be found. In order to avoid trouble. 00. but allows the oxygen and air to pass out 
but not sufficient in quantity to stop the passage afterwards, it is best to test each Part of the [of the apparatus. As the dry gases carry off 
at the bend. At the top of each limb is a loose apparatus Separately, before putting together. traces of moisture from the soda-lime, the small 
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H,SO, tube is attached beyond to recover these; 
and when the combustion is over, the current of 
air which is drawn through the apparatus to 
drive along any CO, still remaining inthe wash- 
bottle and (J -tube, is purified from the CO, which 
it ene by first passing over the soda-lime 
in 


Theoretically, 3 grammes of CrO; yield suffi- 
cient oxygen to burn up 268 gramme of carbon. 
But of course, in practice, the greatest weight 
of carbon which it would be safe to have present 
would be not more than half as much—viz., 13 
gramme, and nearly this amount would be ob- 
tained from 2} grammes cast iron containing 6 
per cent. total carbon. This will be a sufficient 
puide in deciding what quantity to work on. 

ere is seldom any occasion to use more than 5 

mmes. 

Before commencing another combustion, A 
must be detached and washed out, and the acid 
in C withdrawn and replaced by fresh. The 
U-tube E will serve for several experiments 
without being refilled—say, 10 to 15—if it be 
carefully stoppered when not in use. The soda- 
lime in I last probably two or three times, 
and that in K five or ten times; but if much 
carbon be burnt, it would be better to refill F for 
each experiment. The actual combustion will 
take about half an hour, and the litre of air, 
aspirated afterwards, about one hour. Thus the 
whole operation will occupy from one and a half 
to two hours. 

In conclusion, I should like to point out to 
those who wish for great accuracy, that they 
ought to make a blank experiment with the CrO, 
water and H. SO. alone, and they will probably 
find the tube F will increase in weight two or 
three milligrammes owing to carbonaceous 
matter in the reagents used. This correction 
should be made in all accurate experiments. 


(To be continued.) 


PRACTICAL NOTES ON PLUMBING.— 
LXIV.* 
By P. J. DAviks, H. M. S. A. P., &c. 
(Continued from page 102.) 


Plumber’s Force-Pump. Also Pole and 
Plunger Pumps. 
OR this, and for the sake of simplicity, I will 
refer you toa diagram of the well-known 
plumber’s force-pump, which every plumber has 
had to do with, and for which see Fig. 321 A. 


Fi C. 8/7. 


This pump is made to work with the lever A, 
fulcrumed on the standard H, and with the slings 
connected to the plunger-rod as shown at B. 
This piston-rod is kept in an upright position by 
the rod and guide E, F. At K are the blast- 
holes, J the inlet-valve, L the outlet valve; at 
M is, with wire tied on, the leather or rubber 
hose for connecting to the pipe, cocks, &c., to be 
forced. 

The pole and plunger-pumps are generally 
used where avery high pressure is required. 
Their construction differs from any of the former 
pumps, as may be seen by reference to the Fig. 
322. G is the shell of the pump. All the pumps 
before explained have a barrel wherein was 
made to work a cup or bucket- leather; but in this 
pump we substitute J, which is simply a truly 
turned pole or plunger, which saves boring of 
the pump-barrel, and which works through a 
stuffing-box, or as here shown, through the cup- 


° From the Building News. All rights reserved. 


leather Q, fixed between flanges K. It may be 
noticed that the sides of the poles answer to the 
cup-leather precisely the same as the sides of the 
barrel to the pump-bucket. I may mention that 
this kind of cup-leather was used in the old 
pumpsat York-buildings water-works, date about 
1740, and is in principle exactly the same as 
those used by Bramah in the hydraulic press. 
After what I have said upon the principles of 
pump-work, this plunger pump will be readily 
understood. Its action is as follows: On raisin 
the plunger J, it closes the outlet valve E, an 


EJ L. A. 


opens the suction-valve C, at the same time 
draws water through A, and into the shell C. 
On the descent of the plunger, the valve C closes, 
andthe water ascends the pipe D; valve E is 
forced open, and the liquid forced from the shell 
into the rising main, and so on alternately. 
For very high pressure these valves are ground 
in metal feathered or spindle valves, as illustrated 
at E F, Fig. 323. 


Plunger and Feed-Pumps. 


For this kind of pump refer to Fig. 323. It 
is the one generally selected for feeding boilers, 
and may be used for many other purposes, such 
asin soda-water works, machinery, &c. These 
valves are of the feather-guide gun-metal class, 
and of course are ground in. The bottom flange 
K is screwed on to a plank, and the pipes taken 


where required. The suction should never ex- 
ceed 6ft. or 10ft. in length, 3ft. will be quite 
long enough if worked very rapidly. On refer- 
ence to this pump it will be seen that the plunger 
or pole works through a stuffing-box S, having 
leather washers, and hemp or other pocen „which 
is screwed down with the gland D, and which 
answers instead of a cup-leather, as in Fig 322. 
Now let us closely examine the cup-leather, and 
the stuffing- box, with a view to finding out 
which is the better. In the stuffing-box the 


gland D must be kept tight down upon the 
packing. This packing is nothing more nor less 
than a quantity of a hemp, which is put 
into the box as follows. First cut two good 
leather washers, the diameter of the box, and to 
fit the plunger tighter; now get some good 
straight hemp, or spunyarn, sufficient in quantity 
to the box, pull the ends to a taper, and dip 
it into some hot tallow, not boiling, take it out 
and let all the surplus fat run off, then pull the 
gland D and next the plunger, about three parts 
of the way up ; perhaps the old packing will come 
with it, if not, with a suitable bent, , but 
round-pointed tool, pick it out, after which take 
the prepared hemp, which is by this time cold 
and the fat set. ow begin, say, about 6in. from 
the end of the hemp, to wrap it round the 

lunger. Bring or wrap the short end of the 

emp up the plunger, and in such a manner that 
the end cannot work through the leather washer 
and into the shell of the pump. Now, with a zin. 
blunt - pointed, gouge-shaped tool, push the hemp 
down into the box, and wrap the remainder 
round the plunger, put on the leather washer, 
which should fit the plunger quite tight, then put 
on the gland, and screw it down, but not too tight, 
or you will most likely squeeze all the fat out of 
yourhemp. Screw the gland down only suf- 
ficient to make the aching water-tight. If 
screwed too tight, the friction will be in propor- 
tion all the greater. It is this friction which is 
so much against this class of pump. Now, if 
you refer to Fig.322, you will there see that the 
friction on the cup-leather is only in proportion 
to the pressure on the pump. It closes against the 
plunger by the aid of the fluid pressure, and if 
there is no pressure within the shell of the pump, 
there will be no pressing of the cup-leather to the 
sides of the plunger. This cannot be said to be the 
fact with the stufting-box, for once the packing is 
tightly screwed down, it remains so until worn 
away, which in some cases it does quickly. The 
cup-leather will last at least three or four lots of 
packing, and the pump will work much easier. 
You will perhaps ask, Why use the stuffing- box 
at all? The answer is that the leather will not 
always suit your class of work; for instance, it 
will not suit hot water, because by the heat it 
soon gets perished, but in cold water it will last 
for years without attention. 


(To be continued.) 


THE PHYSICAL CONSTITUTION OF 
THE SUN.“ 


(Concluded from page 103.) 


WV have just seen that the photosphere is over - 

run by currents parallel to the equator, and 
whose velocities decrease towards the poles. Now, 
in these conditions, the appearance of gyrato 
movements is unavoidable ; vortices will be form 
just asina river, all parts of which do not flow 
with equal velocity. In order to have a clear idea 
of this, let us stop the general movement of trans- 
lation by applying to each molecule a velocity equal 
to the mean velocity, but directly opposite. Now, on 
that side where the velocity was the least, there 
will be a slight excess of velocity backwards ; 
whereas, on the side where the velocity was greatest 
there will bea pet resultant of velocity forwards. 
You see, there will be tendency to gyration about 
a vertical axis, and the water of the river will be 
whirled round just as a teetotum. If we now leave 
to the river its velocity, which we had abstracted, 
the whirlpool will travel with the current, engulf- 
a he the floating bodies with which it meets. 

hese eddies are well known to engineers, boat- 

men, and swimmers. 

We can easily reproduce one of the funnel- 
shaped vortices by letting water run out of a 
vessel from a hole in the bottom and producing the 
gyratory motion by letting the water flow tan- 
gentially into the vessel. This whirlpool is easily 
made visible by throwing sawdust upon the water ; 
it is seized by the eddy and whirled round faster 
and faster as it reaches the bottom. This gives you 
an image, not a complete reproduction, of the 
phenomenon which we have to study. 

These eddies are not only produced in liquids, 
but also in gases, in our atmosphere, for instance. 
Real aérial rivers, well known to atronauts, take 
rise at different heights of our atmosphere, and in 
these rivers the slightest differences of velocity 
generate whirlwinds. They descend vertically to 
the ground through the stationary layers of air, and 
follow the current which produces them. Such is 
the origin of cyclones and tornadoes. 


A lecture delivered before the Association Scientifiq u 
de France, by M. Fa vx, Member of the Institute. Trau 
lated by C. Detaille, L. Sc. 


1 article has been lacquered before, that 


bo the depth th the file with finer and finer sorts of emery- paper or 

the brilliant clouds forming the photosphere; j ing dissociated, and. w $ They a in cloth, then ing with rotten-stone or o , and 

funnel-s vortex lined with clouds from the combining at the photosphere, giving the article, after this has been cleaned off, a 

sake dah H, 5 hydrogen Which has q As an indirect but unavoidable consequence of z 15 aliet ie ae ae 1 1 

engulfe © spots, and is msing up on its sides 5 ; ‘he article must © caref wiped clean, and care 
orm solar prominenes, Phe lower ese currents, the rotation is affected: currents 


emselveg mark. Care must be taken at every step to in- 
which line the Vortex being seen through a gre Ie i variably lay the Successive strokes of the emery- 
thickness of hydrogen than the photosphere, I 15 hoe e not ko be struck by the great Nn or paper and polishers in the same direction 
less bright And give us the penumbra. monkey, between the sun and the earth from a When the desired degree of polish has been attained 


f di ions, f . ib] im- | Of the earth hag nowadays no effect ; everything 
25 5 N hoc se 4 8 18 ruled by the heat which We receive from the 


winds. The segmentation takes Place thus in the | Waters of the sea supply the vapour, and the 


case of a solar spot. The spot is first elongated, | atmosphere supplies the Ey spaces Condenser is the | Seuerally be held T nolding the wire wig Te ito 


holding the wire with a small 
hand-vice, As many coats of the lacquer may be 
iven as desired by keeping the brass hot; the 

egreeof heat is an Hol rant element in the ae 

of the operation. oltzapffel says it must not 
temperature at the Poles warmer than boiling water but 80 far as my 
le Tropical mat 87 experience goes, I should say the heat of boiling 
uld be 


; water wo 
rth, and condensed itself required in lacquering well, and that skill can only 
be attained after a good deal of experience, The 
great secret of lacquering for beginners, at all 
ttle as possible of the lacquer 


seen, From this ata time on the brush, have the article perfectly 


ll a rain of Ice, which melted 
ed eart 


Ow as to lacquers. There aro a great variety of 
them. Asa e, English brass-work is covered 
With a very pale lacquer containing almost no 


e meteorology of Our earth was then A mes 
is luminous bridge fs | very aimple: a uniformly-clowtey sky, isothermic sa gbject-glass ed br one of which is amely 
composed of the ascending matter which was a nb Currents, and tempesta Parallel to | PO 
thro i quator 


are two centres of gyration, gets between the two} Later on this was modified: the Polar regions f 
a Separation composed became two Condensers, whilst the source of heat 
8 ; 


looks well when new ; but it very soon fades, and 
the colour becomes bad. I show you another box 


t 0 
number of smaller ones, just as a cyclone often | termined by the Polar Condensers. The resultin 
produces ten or more Wwhirlwinds, Of course we Currents, combined with the rotation of the earth, 

urse. 


not clear it may be filtered, and should be kept out 
of the influence of light. It may be coloured for 
yellow tints with turmeric, Cape-aloes, saffron, or 
gamboge ; and for red tints with annatto or dragon’s 
blood. 

What I have described is the process adopted for 
quering the outside of photographic lens 
ounts, or all those portions of the brass- work 


In our rivers 
of the surface 


the rules of perpective may fail to recognise it. the Poles, this deviation soon gets more marked. 
e no i 
- Th 
at the bottom, and has no tendency to rise up; but | poles 


regions. 5 ae 1 a more compressed, | follow : 8 Eur 
comes out tum uously at the bottom of the whirl- | the tempests which have already blo ‘ i insi 
wind. On the sun things take Place otherwise. It These tempests follow such regular paths that the moua Boer e 5 e eee 


vortices engulf, and you notice that the chromo. | hand of their arrival, from observations made in a ease Gen pave: heels pent „ Thee 


the surface glossy—the very thing which it is wished 
to avoid. This method of blackening the brass does 


the sun. There it dilates under the must ca rici- | from left to right. They h 
ous forms, and finally falls back into the duone. same mechanical} 92 


1 3 . path can likewise be foreseen, th des adopted for that is to bronze the 
1g the origin of the red yominences which | Need I , Heo os adopted for tha Purpose is to bronz 

used only to be seen during ‘total eclipses, but Sun , TY that they are descendent us h 

which the spectroscope permits us to see every day. I haye made this com 


limate dissolved in one pint of vinegar, The 
best and most rapid, however, of all the bronzin 


ears, centuries rolled past, yet liquids, is the uitro-muriate of Platinum, , call 


with & wonderful Constancy and ¢ uration, this science made no progress: it has 
< Source is the muss of the aun supplied at the decided step in the right direction, thauks to the 
ongin with an Immense amount of eat. The study of solar Phenomena, 
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** chemical bronze.“ It is known in the shops as 
the ter-chloride of platinum. This produces the 
colour very readily. All these methods, however, 
merely, so far as I am aware, give a bronze tint 
and not the black surface we should like to get. 1 
show you here a few lens-stops of Mr. Grubb’s, 
which have seen some use, and you will see that the 
bronze has nearly all disappeared. If I take a piece 
of clean brass, and touch it with the platmum 
solution, the bronze effect is almost instantly pro- 
duced ; but it does not, in my hands, produce black. 
The bronzing process is invariably used with all 
articles put together with soft solder. The method 
J am about to describe requiring a considerable 
amount of heat, the articles must be without any 
soldered joints. When I first began to work in 
brass, a great many years ago, at the lathe, I 
experienced much difficulty, sometimes not being 
able to give some parts of the articles I produced a 
rant dead-black surface, such as the settings 
of lenses, lens-stops, and such like. 

Merely bronzing in such a case will not do, and 
lacquer and lamp-black is worse. I became 
acquainted with an Edinburgh optician who had 
been taught his knowledge of brass work finishin 
for philosophical instruments in the workshop o 
the late Mr. John Adie ; he knew no method except 
bronzing. At that time he had a e business 
in the sale of the student’s Nachet and Hartnack 
microscopes, the brass stages of whichare, perhaps, 
the most beautiful specimens of blackened brass 
which can be produced. We wrote to Nachet, and 
asked him how it was done, and, I think, he replied 
that it was done by nitrate of silver. We tried that, 
and failed. There was nothing for it but to fall 
back upon the bronze again. Some time after, when 
he Rev. J. B. Reade described his microscope 
kettle-drum condenser in the Proceedings of the 
Royal Microscopical Society, he incidentally men- 
tioned that those portions of the mount which it was 
necessary to blacken were blackened by nitrate of 
copper. My friend and I tried it almost as soon as 
I had read it, and we succeeded at once, to our 
great delight, in producing a black surface which 
was everything we wished. I prepare the solution 
by dissolving copper wire in nitric acid, weakened 
by adding, say, three or four parts of water to one 
of acid. The article to be blackened is heated to 
pretty hot, and then dipped into the solution; it is 
then taken out, and heated over a Bunsen burner 
or spirit-lamp. When the article is heated to the 

roper temperature, the green colour of the copper 

st appears, aud as the heat is increased, the 
article becomes of a fine dead black. It is not 
necessary to lacquer it. It seems better, to my 
thinking, to let it alone, just giving it a good 
brushing to remove the dust, and it may be con- 
sidered finished. If, however, it gets a single coat 
of lacquer, the colour becomes blacker, and if there 
is not sufficient put on to make the surface glisten; 
too much Ab however, invariably produces 
an objectionable polished surface. 


EXPERIMENTS ON THE PHYSICS 
AND CHEMISTRY OF THE SAP OF 
PLANTS, 


A’ a recent meeting of the Natural Histor 
Society held at Watford, Prof. Atttield, 
F. R. S., read a paper on the above subject, in the 
course of which he detailed some experiments he 
had made with regard to the tlow of sap in a living 
birch, and proceeded to discuss the general question 
of the physics and chemistry of the vital flud. He 
said he recently felt his interest in sap strongly 
aroused by the sight of some literally raining on 
him from a wounded treo growing in his own gar- 
den. Onthe evening of the 3rd Apri (continued 
Dr. Attfield) beneath a white birch I noticed a very 
wet place on the gravel path, the water of which 
was obviously being fed by the cut extremity of a 
brauch of the birch about an inch in diameter and 
some ten feet from the ground. I afterwards found 
that exactly fifteen days previously, namely, on 
March 19th, circumstances rendered nece: the 
removal of the portion of the bough which hung 
over the path, four or five feet being still left on 
the tree. The water or sap was pping fast 

from the branch, at the rate of 16 large drops per 
minute, each droptwiceor thrice the size of a minim. 

Neither the catkins nor the leaves of the tree had 
yet expanded. I at once decided that some interest 
would attach to a determination both of the rate of 
‘flow of the fluid and its chemical composition, 
especially at such a stage of the tree’s life. For 
although a good deal is already known respecting 
the ‘‘ bleeding ” of trees and the general character 
of the exuding fluid, very much remains to be 
discovered. After searching two or three large 
libraries of scientific societies I could not find any 
hourly or daily record of the amount of sugar- 
bearing sap which can be drawn from the birch, or 
that of any sap from any tree, before the tree has 
acquired its great digesting, or rather developing 
and transpiring apparatus—its leaf system. Nor 
could Imeet with any extended chemical analysis of 
sap either of the birch or other tree. But to proceed 


with a description of the experiments. A bottle 
was so suspended beneath thé wound às to catch the 
whole of the exuding sap. It caught nearly five 
fluid ounces between eight and nine o'clock pa 
During the succeeding eleven hours of the night 44 
fluid ounces were collected, an average of four 
ounces per hour. From 815 to 9°15 on the mom- 
ing of the 4th, very nearly seven ounces were 
obtained. From 9°15 to 10°15, with bright sun- 
shine, eight ounces. From 10°15 until 8°15 in the 
evening the hourly record kept by my son Harvey 
showed that the amount during that time had 
slowly diminished from eight toa little below seven 
ounces hour. Apparently the flow was faster 
in sunshine than in shade, and by day than by 
night. The flow was observed from time to time 
for nearly a week, the rate mentioned being main- 


tained. The wound was open altogether for 21 days, 
hence probably rather more than 17 ons of sap 
exuded during 20 days of that time. For my 


dener assured me that the tree had been bleed- 
ing’’ at about the same rate for fourteen of the 
fifteen days that elapsed before the matter came 
under my notice, the first day the branch becoming 
only somewhat damp. It would seem, therefore, 
that this slender tree, with a stem which atthe 
ground is only seven inches in diameter, having a 
height of 39ft., and before it has any expanded 
leaves from whose united surfaces large amounts of 
water might evaporate, is able to draw from the 
ground about four litres, or seven-eights of a gallon 
of fluid, every twenty-four hours. That at all events 
was the amount flowing from this open tap in its 
water system. Even the topmost branches of the 
tree did not become dumng the three weeks 
abnormally flaccid, so that presumably no drainage 
from the upper portion of the tree had been taking 
place. Besides, after due {calculation, I find that 
the amount of fluid which would exude in the three 
weeks would be greater than could be contained in 
the whole of trunk and branches above the wound 
even if they were hollow. For three weeks, there- 
fore, the tree had been drawing, pumping, sucking 
—I know not what word to use—nearly a gallon of 
fluid daily from the soil in the neighbourhood of its 
roots. This soil had only an ordinary degree of 
dampness. It was not wet, still less was there an 
actually fluid water to be seen. Indeed, usually 
the adjacent soil is of a dry kind, for we are on the 
plateau of a hill 265ft. above the sea, and the level 
of the local water reservoir into which our wells dip 
is about 80ft. below the surface. During the 
earlier part of that time we had frosts at night, and 
sunshine, but with extremely cold wind, during the 
day. At one time the exuding sap gave, I am told 
by two different observers, icicles a foot long. A 
much: warmer, almost summer, temperature pre- 
vailed afterwards, andno wind. On April 4th the 
temperature of the sap as it escaped was constant 
at 52° F., while that of the surrounding air was 
varying considerably. The collected sap was a clear 
bright water-like fluid. After a piut had stood 
aside for twelve hours there was the merest trace of 
a sediment at the bottom of the vessel. Chemical 
analysis showed that this sap consisted of 99 parts 
of pure water, with one part of dissolved solid 
matter. Eleven-twelfths of the latter was sugar. 
Exposed to the air, the sap soon swarmed with 
bacteria, its sugar being changed to alcohol, and 
this again in a few days to acetic acid. The birch 
sap had changed to birch wine and then to birch 


vinegar. And now with regard to the physics of 
the matter. What causes this outflow? Or, to put 


the larger question at once, what causes the rise and 
general movement of sap in plants—a movement 
which extends from the lowest rootlet to the topmost 
leaf or twig’ The movement of fluid in plants has 
been set down to atmospheric pressure, to capilla 

attraction, to endosmotic action, and to the indirect 
influence of wind and warmth on elastic tissues. 
Atmospheric pressure, however, will only sustain a 
columu of water toa height of about 34ft., as seen 
in the case of a common pump, whereas the height 
of my birch is 39ft., and the top of a tree often 
scores, aud sometimes hundreds, of fect from the 
ground. By capillary action water ascends in wetted 
tubes as narrow as hairs (capillus, a hair) when they 
dip into water; and the height attained above the 
level of the water outside the tube, other things 
being equal, is inversely proportional tothe diameter 
of the tubes. Capillary action is apparenfly 
insufficient to account for the rise of sap in trees. 
Endosmose.— The tips of roots do not necessarily dip 
into such an amount of water as would seem to 
be necessary were endosmose the prime cause of the 
ascent of sap. I could not discover after much 
careful search that the rootlets of my birch were in 
contact with actual fluid water. They seemed 
rather to terminate in minute moisture-laden 
air spaces. Besides, as I understand endosmose, 
its very existence depends on concurrent exosmose. 
Herbert Spencer says, that wind, in bending twigs, 
branches, and trunks gives alternate squeezings to 
one side and the other, and corresponding extensions 
of tissue on the opposite sides, aud that this action 
sets upcurrents of sap within the tissue. I have 
great respect for this eminent and far-seeing 
sociologist, and I doubt not that wind exerts im- 
portant actions upon plants; but my birch was 


yielding nearly 1 on of sap daily, when no wind 
was blowing, and the amount was not perceptibly 
altered when the wind did blow. The suggestion 
has been made that the warmth of spring expands 
the solid parts of a plant, and that nature abhorri 
a vacuum, drives in water to supply the thus enlarge 
ce or spaces. How any such warmth expands 
the solid, without at the same time expanding the 
liquid and, gaseous contents of a plant, is not stated. 
oreover, this driving up of water or sap is only a 
fresh name for the pressure caused by the weight of 
the atmosphere, which pressure has already been 
shown to be insufficient to account for all the facts 
of the case. Transpiration, that is the evaporation 
which goes on from leaves, especially from their 
under surfaces, is said to be a cause of the rise of 
sap. It would be fairer to say, however, that rise of 
sap accompanied transpiration. Formy birch, when 
giving nearly a gallon of ap a day, had neither 
eaves nor catkins upon it, and when I first noticed 
the outflow not a bud had burst. It follows, 
apparan , that there may be flow of sap in the 
absence of transpiration, hence that the one cause 
of the flow of sap is not transpiration. There 
remains only to be considered the enormously 
powerful attractive force termed che chemical force 
as lying at the bottom of the attraction of plant 
tissue for sap. In a plant the molecules or carbonic 
acid, water, nitrogen-bearing bodies and mineral 
substances are bound together by the chemical force 
into compounds, and these latter into more complex 
compounds, and so the substance of the plant or 
tree is formed. But the chemical force acts only 
when bodies are in cortact, that is, at insensible 
distances from each other. How then can a 
root-tip obtain water or mineral matters? Water 
it will obtain from the molecules of water 
vapour in contact with the tip. At the tip the 
molecules will coalesce to drops, and these will 
dissolve contiguous molecules of mineral matter. 
Then may come in capillary attraction, which is a 
variety of non-chemical molecular attraction ; ther 
may come in any influence of atmospheric pressure 
whether set up by transpiration or otherwise ; then 
may come in endosmose, which is indeed probably 
itself caused by the chemical attraction between 
molecules of water and of caline matter. But the 
chemical force is static rather than dynamic -how 
then can it set up a current? By the attraction for 
each other of the components of tissue, on the one 
hand, and on the other, of those true compounds of 
water with even minute amonnts of gases or solids 
which we know to exits. Tissue- compounds and 
water-compounds meeting, ordinary chemical 
changes occur ; force, in the form of eat, is ab- 
sorbed, more complex compounds are built up, and 
the great bulk of the water per se, or, it may be, 
water holding in solution effete matters, is left to 
shift for itself, perhaps even repelled, to escape in 
the direction of least resistance —by transpiration in 
summer and by slower processes in spring. The 
water exuding from my birch branch may be such 
water, a portion of the water that might ordinarily 
escape from the external surfaces of the wood or 
otherwise, with the difference that it is carrying 
away matter (sugar, etc.) not wanted just now 
perhaps, but which unfortunately will be wanted 
presently. Finally, whence comes the large quantity 
of chemical force or chemical uttraction necessa 
for the binding together of such numbers and suc 
amounts of substances as occur in the fully-formed 
wood of a forest tree? From the heat force poured 
on to its leaves by the snn—force which will be 
reconverted into heat when the wood is transferred, 
no matter whether slowly by decay or quickly by 
combustion, into its constituent gases and ashes. 


` . 


USEFUL AND SCIENTIFIC NOTES. 


— e — 


Screws for Metal-Work.—Mr. H. F. Love- 
grove, Slough, sends us some specimens of the 
small screws he makes in brass, steel, and German 
silver, for models and scientitic instruments. Those 
we have leave nothing to be desired, and show 
that Mr. Lovegrove is quite capable of making 
them to any size or pattern. From the facilities 
he possesses for work of the kind, Mr. Lovegrove 
undertakes the par of philosophical instruments 
and models of all kinds. 


Magnetisation of Iron and Steel by Break- 
ing.—At a recent mecting of the Society of Physical 
and Natural Sciences, Karlsruhe, a note was read 
from M. Bissinger on the magnetisation of bars of 
steel and iron when broken on the machine serving 
to test them. The phenomenon is not due to elonga- 
tion of the bar, but to the actual breakage; and both 
parts are converted into two magnets of sensibly 
equal power. The shock and trembling of the metal 
ou breaking is probably the cause of magnetisation. 
In the testing machine the bars are placed vertically, 
and the south pole is formed at their upper part. 
The different iron objects near the ine at the 
moment of rupture and vibration are also magnet- 
ised, but to a less degree. 
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SCIENTIFIC SOCIETIES. 
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THE METEOROLOGICAL SOCIETY. 

1 usual monthly meeting of this Society was 
held on Wednesday eveniug, the 18th instant, 

at the Institution of Civil Engineers. The follow- 

ing papers were read :— 

l. On Cirrus and Cirro-Cumulus.“ by the 
Hon. F. A. Rollo Russell, M. A., F. M. S. The author 
pointa out that next to frequent readings of the 

arometer, and a knowledge of the distribution of 
atmospheric pressure, observation of the character 
of clouds, especially of cirrus, is of the greatest use 
in attempting to forecast coming weather. Ober- 
vations of cirrus can plainly be made use of in 
a telegraphic system of weather forecasts, as easily 
as observation of the barometer, and the employ- 
ment of a number of scattered cirrus-observers 
largely increases the probability of this form of 
cloud ten noted. The paper contains a descrip- 
tion of twelve different varieties of cirrus with the 
weather they signify, or at least precede, as ob- 
served by the author during the last eighteen years. 

2. Some Notes on Waterspouts: their Occur- 
rence and Formation,” by George Attwood, F. G. S. 
This contains an account of several waterspouts 
observed in the Pacifie Ocean, and also one seen in 
the Atlantic Ocean. The author believes that the 
waterspouts in the Pacific Ocean were caused by a 
cloud heavily charged with cooled moisture drifting 
from the high mountains of Costa Rica coming into 
contact with air-currents and clouds travelling in 
a different direction, and of a warmer temperature; 
by which contact the cloud heavily charged with 
moisture was given a rotary motion, causing it to 
discharge part of its moisture and make it assume a 
cylindneal figure and fall down by its own gravity. 

3. Records of Bright Sunshine,“ by W. W. 
Rundell, F. M. S. This is a discussion of the Sun- 
shine Records made in the United Kingdom during 
the years 1881 aud 1882, from which it appears 
that there is more bright sunshine upon the coast 
than there is inland. 

4. Note on Wind, Cloudiness and Halos ; 
also on results from a Redier's Barograph,“ by E. 
T. Dowson, F.M.S. 

5. On the Cold Weather of March, 1883,” b 
W. Marriott, F. M. S. The weather of this mon 
will long be remembered for its very cold, dry, and 
windy character. The winter had been very mild, 
dull, and wet, and continued so to the beginning of 
March. A sudden change took place, however, on 
the 6th. A severe northerly gale set in on that 
day, accompanied with snow-showers and a keen 
biting wind. This gale was most violent in the 
North Sca, and caused sad havoc among the fishin 
fleet on the east coast, no less than 382 men an 
boys being drowned. The temperature fell con- 
siderably, the maximum being below 40° almost all 
over the country, and in the north of England only 
a trifle above the freeziug-point. The same con- 
ditions prevailed for the next two or three days, the 
temperature, however, falling still lower, and on 
the 10th, the minimum occurred in the central and 
northern districts. The most remarkable weather 
of the month took place from the 21st to the 24th. 
Owing to a brisk fall of the barometer over France, 
an easterly gale was experienced over this country ; 
and as the temperature was low, and the air very 
dry, the wind was exceedingly bitter and keen, and 
its effect upon the human frame was most 
distressing. 
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Intermittent Wells in Nebraska.—In the 
neighbourhood of Shelby, Polk county, Nebraska, 
are many wells which exhibit peculiar phenomena 
of intermittence. The wells of the district vary 
from 100 to 140ft.?in depth, and ebb and flow 
irregularly. The flow is accompanied by a roaring 
sound like that of the sea, as though a distant wave 
were coming in, and at the same time a current of 
air issues out of the mouth of the well. The ebb is 
accompanied by a draught of air downward into the 
well. The period of ebb and flow does not appear 
to depend upon heat or cold, upon the dampness 
or dryness of the atmosphere, upon the season of 
the year, or npon the time of day ; but, on 
the other hand, seems to be in some way 
connected with the direction of the winds. 
When the winds blows from the south, south- 
east, or south - west, the heuomena of 
flow occur, while the ebb is synchronous with a 
north, north-east, or north-west wind. The roar- 
ing sound before mentioned is observed to occur 
some time before the wind commences to blow. 
One of these intermittent wells, 113ft. in depth, is 
situated on the farm of George Bull, at Shelby, Polk 
county. Similar wells occur in the adjoining 
county of Butler. The Editors of the American 
-Vaturalist, from which we quote, a pend the 
following note:—‘‘ It is further slated that the 
wells above mentioned only pase through soil’ 
(probably the loess) and reach water at its bottom, 
which rests on a bed of gravel. The farmers of the 
region m question think that this water-bearing 
level is identical with that of the water of the 
Platte river.“ 


SCIENTIFIC NEWS. 


— 2 — 


oe Council of the Royal Society have 

selected from forty-nine candidates the 
following fifteen, who will be elected in the 
ordinary course on June 7:—Surgeon-Major J. 
E. T. Aitchison, Dr. J. Crichton Browne, 
Surgeon-Major G. E. Dobson, Dr. J. Matthews 
Duncan, Professor G. F. Fitzgerald, Mr. W. 
Flight, Rev. P. Frost, Dr. D. Gill, Mr. C. E. 
Groves, Mr. Howard Grubb, Mr. J. N. Langley, 
Professor A. W. Reinold, Mr. R. Trimen, Mr. 
J. Venn, and Mr. J. J. Walker. 


Professor Francis Marcet, F. R. S., whose 
„Manuel de Physique Eléméntaire’’ was, forty 
years ago, the best text-book known, died re- 
cently in London. English by birth, he was 
Swiss by adoption, and spent the greater part of 
his life in Geneva. He wasa fellow-labourer 
with De La Rive, and also with De Candolle. 


Dr. Angus Smith has undertaken to write the 
history of the Manchester Literary and Philo- 
sophical Society since its foundation in 1781, and 
the work will form the ninth volume of the 
Society’s memoirs. 

The senate of the University of London con- 
template the establishment of a chair of Ethnolo 
and Geography, and it is probable that Mr. A. 
H. Keane, the lecturer on Hindustani, will be 
the first professor. 


At the last meeting of the Statistical Society, 
Mr. N. A. Humphreys read a paper on The 
Recent Decline in the English Death-Rate, and 
its Effect upon the Duration of Life. He states 
that—1, the death-rate of males in 1876-80, 
compared with the rates in 1838-54, showed a 
decline at each of the 12 age periods dealt with 
by the Registrar-Gencral, except at those between 
35 and 75, which showed a slight increase. The 
decline of the death-rate of females was still 
larger than that of males, and occurred at all 
ages except those hetween 35 and 55. Tho decline 
of mortality of both males and females was mos: 
marked, and ranged from 24 to 35 per cent., 
at the age periods between 5 and 25 years; 
2, measured by the life-table method, it appears 
that the effect of this decline in the death-rate is 
to raise the mean duration of life among males 
from 40 to 42 years, and among females from 42 
to 45 years. It thus becomes evident that the 
increased mortality in adult life, so far as regards 
its effect upon the mean duration of life, is far 
more than counterbalanced by the effect of the 
marked decline in the mortality during childhood, 
which causes so largely-increased a proportion 
of a generation to survive to adult and middle 
life. By far the largest proportion of the in- 
creased duration of life in England is lived at 
useful ages, and not at the dependent ages of 
either childhood or old age, representing a re- 
markable increase of the productive capability of 
human existence in England. 


At the recent meeting of the Linnean Society 
Sir J. Lubbock read a paper upon the . Sense of 
Colour amongst Some of the Lower Animals.“ 
He said some years ago M. Paul Bert made a 
series of interesting experiments with the common 
Daphnia, or water-flea, and he thought himself 
justified in concluding that its limits of vision 
were the same as our own. In a previous com- 
munication, however, he had shown that at the 
violet end of the spectrum the eyes of the 
Daphnia are aftected by light which we were 
unable to perceive. More recently he had made 
further cxperiments, from which he concluded 
that the Daphnia ure able to distinguish yellow 
and green light, and that they prefer either to 
white light. No such result was given with blue 
or red solutions. In such cases the Daphnia 
always preferred the uncovered half of the trough 
in which the experiments were made. It was, of 
course, impossible absolutely to prove that these 
creatures perceived colours: but these experi- 
ments certainly showed that rays of various 
wave-lengths produced distinct impressions on 
their eyes; that they preferred rays of light of 
such wave-lengths as produce upon our eyes the 
impression of green and yellow. On the whole, 
he concluded that Daphnia can distinguish not 
only different degrees of brightness, but also dif- 
ferences of colour. 


We mentioned in an article on electrical rail- 
ways last week that no attempt had been made to 
utiliee the water - power in the vicinity of the St. 
Gothard Tunnel for working electrical railways. 
We understand that a proposal to build an 


electrical railway between St. Moritz-les-Bains 
and Pontresina, a distance of about 44 miles, is 
taking definite shape, and that ultimately elec- 
trical railways will become a system amongst 
the mountains dividing Switzerland from Italy, 
as it is believed there is ample water- power in 
the district. 

Amongst the exhibits at the Vienna Electric 
Exhibition will be Prof. Fleeming Jenkin’s 
Telpherage system, Ayrton and Perry's electric 
railway, many well-known firms with dynamos, 
lamps, and other appliances, and the Duplex 
Electric Light and Power Storage Company, 
with a new battery said to yicld valuable residual 
products. Herr Bornhardt, of Brunswick, 
amon other exhibits, will show influence 
machines with 20, 30, and even 60 discs. 


Amongst the prizes offered by the French 
Academy of Sciences is the Fourneyron for the 
best theoretical and experimental study of 
different methods of transmitting force, which 
must be sent in before June 1, 1884; a grand 
prize ” (a medal value £120) for a mathematical 
solution of the problem, to perfect in some im- 
portant point the theory of the application of 
electricity to the transmission of power, to be 
sent in before June 1, 1884; and the Bordin 
prize for a research into the origin of electricity 


SY | in the atmosphere, and the causes of the great 


development of electric phenomena in storm- 
clouds. This prize is also a medal valued af 
£120, and the papers must be sent in before June 
1, 1885. 

It is stated that the underground system for 
telephone wires is ‘‘ unsuited ” to the purpose in 
the United States. At Cincinnati, within a 
radius of 75 miles, there are 130 villages con- 
nected to the city by telephone. Providence, 
R. I., claims to be the best telephoned town in 
the world. It has a telephone subscriber in every 
72 of the population. 

At a recent meeting of the Royal Society of 
Edinburgh, Prof. Tait said he had succeeded in 
obtaining a specimen of pure iridium, and that 
the results of some experiments he had made 
seemed to show that by means of iridium and 
pure ruthenium, he would be able to form a 
standard thermo-electric couple. I shall have 
at last found, said Prof. Tait, that which I 
have long jsearched) for—a definite standard for 
comparing temperatures, very high temperatures, 
such as aces, &c., for which at present we 
have no suitable instruments.“ 

The Berlin Mining Academy has purchased 
for the mineralogical museum of that institution 
a fulgurite, or lightning tube, found near Warm- 
brunn, nearly two yards in length; it shows a 
branch formation, about thirty centimétres from 
its end, measuring nineteen inches. 

Some students of the Paris Ecole des Mines 
are organising an expedition to the north coast 
of Europe, and probably as far as Spitzbergen. 
The 55 is to last about two months, start- 
ing from Havre in the early part of June. The 
proposed tour depends on whether a sufficient 
number join to cover the expenses; but, as it 
will be optional for the ‘‘ passengers to stay in 
Norway, and rejoin at Drontheim on the return 
voyage, it is sar that the expedition will be 
a success. Two delegates from the Paris Museum 
of Natural History will accompany the students, 
1795 propose to stay at Spitzbergen about a fort- 
night. 

Dr. T. W. N. Greene, writing to the Lancet 
from Monte Video, says that fresh meat forms 
the staple article of diet in a part of the province 
of Buenos Ayres where he lived for four years. 
Vegetables and fruit were unknown except for 
one month in the autumn; bread could not be 
had ; and biscuits and farina (a meal made from 
mandioca) were too expensive for the poor. The 
population live entirely on meat, and drink 
nothing but the maté de yerba, a bitter kind of 
tea, containing the same active principle as tea 
and coffee. It is not uncommon for a man to 
eat four or five pounds of meat at a meal; but 
Dr. Greene thinks it contains less fibrine and 
albumen, and more salts and water, than English 
meat. He never knew a case of scurvy, or any- 
thing like it, during the four years he practised 
amongst the inhabitants. 

In a paper read before the Manchester Associa- 
tion of Employers, Foremen, and Draughtamen, 
Mr. Veitch- Wilson gave an account of his ex- 
periments with lubricants, and stated that the 
safest, most efficient, and most economical lubri- 
cants for all manner of bearings are to be pro- 
duced by judicious mixtures of animal or vege- 
table with good mineral oils. 
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LETTERS TO THE EDITOR. 


—_——roo——. 

[ We do not hold ourselves responsible for the opinions of 
our correspondents, The Editor respectfully requests thatal 
communications should be drawn up as briefly as possible.) 

AU communications should be addressed to the Eviton of 
r aoe MECHANIC, 31, Tavistock-street, Covent-garden, 


Au Oheques and Post-ofice Orders to be made payable to 
J. Passmong Epwakps. 

„In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears. ; 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects : For such a n may 
bave some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences derive their original.“ 
— Montaigne’s Essays. 


A VERY NEBULOUS OBSERVATION— 
HYGINUS N—WHAT IS A DOYBLE 
STAR P—COMET a 1883—A 2}in. OB- 
JECT-GLASS—WORKS ON RUDIMEN- 
TARY ASTRONOMY — INCLINATION 
OF THE EARTH'S AXIS—ASTRONO- 
MIOAL OBSERVATION AND SHORT 
SIGHT. 


(21338.J— THE Dunecht Circular No. 76 (of 
which a copy appears in your Scientific News,“ 
on e 122) has been supplemented by another 
one which raises a very curious question. In No. 
76 we are told that ‘‘ Dr. Hartwig discovered on 
April 3°610 G. M. T., d’Arrest’s periodical comet in 
Right Ascension 13h. 55m. 24s. Declination + 8° 16’, 
daily motion — 44s. in R.A. and + 9’ in Declina- 
tion.“ Now, Circular No. 77 has been issued from 
Dunecht, whence we learn that the object ob- 
served by Dr. Hartwig was not d’Arrest’s comet, 
but a new nebula.” I venture to think that a 
nebula showing a diurnal motion of — 44s. in R.A. 
and + 9’ in Declination, must be a very novel one 
indeed ; and it would be most interesting to learn 
in what way this daily arc wasdetermined. At 
present, in the absence of any explanation, the 
whole thing is rather suggestive of Churles Keene’s 
sketch in Punch, in which a host who has sat with 
a guest, perhaps just a thought too long after 
dinner, is showing that guest his pictures. Stopping 
opposite to a landscape, the visitor exclaims, 
“‘ Yesh ! like that one (z ic) - boughee o' trees wave 
bout so nash—ral! ” 

‘* Aziola’’ (query 50069, p. 139) ought to see 
Klein’s crater or depression t Hyginus N.“) with 
a good 32 in. refractor without any difficulty, if he 
0 7 selects the proper time in the lunation. The 
best views I have ever had of it myself have been 
when the Moon was between 7 and 8 days old. Its 
8 may be learned and the objeet itself identi- 

ed about the 8th day of the Moon's age; and 
when once the observer is able to recognise it, it 
may be seen when closer to the terminator. The 
confusion of shadows in this region, however, is 80 
great that it is useless to try to tind Hyginus N. for 
2 00 first time until Hyginus itself is fairly in sun- 
ght. 

Unfortunately, no answer is possible to query 
50070 (p. 139), inasmuch as astronomers have come 
to no decision or common agreement as to the 
distance by which a pair of stars should be separated 
before they are treated as two independent objects. 
Speaking for myself, I would call no star a double“ 
whose components were more than 60 apart. But 
Smyth, in his Bedford Catalogue, actually treats 
as doubles objects separated by an interval of 350, 
and so on; in some cases, even giving their diffe- 
rence of R.A. in time. This, however, seems to 
me an abuse of language. 

I am sorry that I am unable to furnish ‘An 
Engineer’s Son“ (query 50072, p. 139), with the data 
that he requires. My sole source of information as 
to the observations of the Brooks-Swift comet is 
the Dunecht Circulars, parts of which are always 
reproduced in your “Scientific News,“ and I 
cannot tind any at the dates specified by your corre- 
spondent. I note, though, from Circular 69, that 
on Feb. 24, IIh. 58m. 168. G. M. T., the R.A. of the 
comet was 23h. 7m. 23˙28., and its declination 
30° 27 44’ North, and from 71 that at 7h. 48m. 4s. 
G. M. T. on Feb. 25th, its R. A. was 23h. 15m. 668., 
and its North Declination 30° 46’ 49“; while on Feb. 
20th at 6h. 55m. 598. G. M. T. its R.A. and Declina- 
tion North were 23h. 24m. 12°3s. and 31° 6 26“ 
respectively. 

Finem Respice” (query 50085, p. 139) had 
better not attempt to cement the lenses of his 
object -glass, if he proposes to employ it for astro- 
nomica] purposes. Moreover, he should be careful 
to preserve the two lenses in the position in which 
they were finally adjusted by their maker. I mean 
not only as di 8 the faces in apposition, but also 
as concerns the portions of their peripheries which 
are coincident. Probably, though, Finem Re- 
spice ” will find a pencil line or lines, or slight notches 


on the edges of the glasses, which must be brought 
into coincidence in order to insure the best per- 
formance. 

“F. E. G.“ (query 50099, p. 140) is, uninten- 
tionally, a little vague. What does he mean by 
“ rudimentary astronomy :? Does he wish to 
familiarise himself with the theory of the planetary 
system, and the physical structure of its com- 
ponents? Does he intend to devote himself to the 
observation of the Stellar Vault, or what? Pending 
information on this point, I would recommend him 
to get that excellent shilling’s-worth the Astro- 
nomy ’’ in the Manuals of Elementary Science, 
published by the Christian Knowledge Society, by 
the present Astronomer Royal. From this he may 

roceed to Ball’s ‘‘ V pub- 
ished by Longmans, an irable book, from 
which really no inconsiderable knowledge of 
astronomy may be gained. As guides to the 
wonders and uties of the Heavens, Webb's 
Celestial Objects for Common Telescopes, and 
Proctor’s ‘‘Star Atlas,“ are unsurpassed. If. 
though, F. E. G.“ will state specifically what 
branch of the subject he proposes to take up, I can 
give him more definite advice. 

The passage quoted from Dr. Farrar’s sermon 
by Curious,“ in query 50110 (p. 159), is a fair 
example of those turgid pieces of pulpit eloquence 
which are all the more misleading from their con- 
taining a small substratum of truth. Any decided 
change in either the major or minor axis of the 
Earth’s elliptic orbit would, undoubtedly be fol- 
lowed by changes in the nature and distribution of 
animal and vegetable life on her surface; but the 
assertion that ‘‘the whole vegetable kingdom 
would be involved in immediate decay and rapid 
extinction ” is, in the slang of the day, rather a 
large order.“ As for the alteration in the inclina- 
tion of the Earth's axis stopping the growth of 
corn, there is this fragment of truth in it—that any 
very considerable alteration in such inclination 
would change the latitudes in which corn would 
grow—but that is all. Curious is right in his 
idea that the obliquity of the Ecliptic is decreasing ; 
but it is doing so so very slowly, and to such a com- 
paratively small extent, as to be sensibly un- 
5 For example: comparing the 
observations of Bradley in 1755, with those of Airy 
in 1868, we find a diminution of 53” in the obliquity. 
Its extreme limits, according to the famous 
American mathematician, Stockwell, are 21° 58 36, 
and 24° 35’ 68". 

Were 1 Enutpen (query 50157, p. 160), I 
would not use any spectacles whatever when ob- 
serving with an astronomical telescope. It is a 
thousand to one against the coincidence of the 
optical axis of his spectacle-glass with that of the 
system of telescopic lenses. igmatism is almost 
inoperative in viewing such relatively minute 
objects as planetary discs and the like, to say 
nothing of fixed stars; and the correction for his 
short sight resolves itself simply into a question of 
focussing with the eye-tube. I speak the more 
dogmatically upon these points, inasmuch as I 
myself suffer both from myopia and astigmatism, 
and have made thousands of observations with the 
telescope alone. 


A Fellow of the Royal Astronomical Society. 


STARS NEAR PROC TON — h! IV 45, 
GEMINORUM. 


(21339.]—THERE seems to be some little con- 
fusion between a faint companion . v. Procyon 
and a still fainter star /.. Bird's little pair near. 
Ou p. 261 of the 4th edition of Celestial Objects,“ 
Mr. Webb says: Lamont, minute companion 
n. p.; D. just sees it steadily with 8jin. achr., and 
gives it 11·˙Smag. (of ©); Bu. 317°3° : 44°6".”’ This 
refers to the minute comes to Procyon discovered by 
Lamont with the Munich refractor in 1836 
(262°3° : 56°6", 1836), and afterwards observed as 
new at Mr. Barclay’s Observatory and by Dawes. 
The great apparent change is due to the proper 
motion of the large star. Mr. Webb alludes to 
Bird's comes to his little pair on p. 427 (Appendix 
I.), of Celestial Objects,“ where for ‘add 
Bu. 's later measure of comes to Bird's pair, 335°2°: 
30°5', 1880,“ we should read. add Bu. s measure 
of a faint comes of Bird's to his pair, 335.2: 30:5, 
1880.” The only two good measures of Bird's 
close pair are De.’s and Bu.’s, and Bu.’s measure 
of Bird's faint star (which is about 13m. 5) is the 
only one hitherto made. Bird's little pair as a 
single star is Arg. (+ 5°) 1741, 8'Smag. The 
similarity in the position angles and distances of 
these two faint points has led to the confusion. H 89, 
alluded to in Mr. Hunt's interesting note (21307, P. 
149), may be moving ;—at least, a comparison of the 
measures of De., the Cincinnati observers, and Bu., 
seems to show an increase in angle and distance too 
large to be attributed to errors of observation. 

Mr. E. S. Beaven (letter 21233, p. 81) should 
have no difficulty in ue up H IV 45. Itis 
Im. 30s. following, and 32“ S. of 63 Geminurum, an 
orange 64m. with a distant 10m. comes at 325° : 45; 
which is marked on Proctor’s small Star Atlas.“ 
It is exactly as described by Webb, and there is an 


Smag. star about 100 tothe N. of th: n»bulous 
star. The colours of the companions to ı and @ 
Onionis alluded to are Smyth's. 

April 23rd. H. 8. 


A CORRECTION. 


[21340.]—I Hore you will allow me a little space 
to say that I am not responsible for the solecism 
minimum visible in my letter 21307, in your lust 
number, as minimum visibile was most plainly 
written by me. In place of his own silvering and 
polishing,” I wrote “figuring and polishing,” to 
indicate that the manufacture of the mirror was 
due solely to Mr. Bird. Silvering is a comparativelv 
simple chemical operation, but the well-known 
term figuring designates the most important operu- 
tion in the production of the mirror—namely, im- 
parting to it a correct figure, a parabola in 
intention,” as it has been happily described. 

George Hunt. 

Hopefield, Alleyn Park, West Dulwich, April 21. 


THE GREAT COMET. 


[21341.] Ir appears to me there is an error in 
the elements of the Great Comet of 1882, with 
reference to the perihelion longitude. From calcu- 
lations I have made I find it to be in longitude 
284°, not 69° 39’, as given. 

On the tth January the Comet was in opposition 
to the sun, in longitude 110° 24’. This was 110 
days after passing its perihelion. Now, in 110 
days its anomaly would be 173° 44’, taking the 
peribelion distance as given, 7 88000; therefore, its 
angular distance from the aphelion will be the com- 

lement to the anomaly, 6° lu’. Now, 110 24’, 
ess 6° 16" = 104° 8’, is the longitude of the aphelion : 
180° added gives the perihelion 234’ 3’. The 
Comet being retrograde in motion, tho perihelion is 
measured from the node in the rection of its 
motion. It could not arrive at its perihelion before 
passing its node, which is given as 346.° 

C. A. B. 


SATURN’S RING—ENCKE#’S DIVISION. 

[21342.]—* J. P.“ (21280) says I have fancied I 
have seen traces of it with a loin. mirror.” Iwrite to 
say that on 22nd December, 188 l. air steady, I saw 
Encke’s division very plainly, with a 7}in. refractor, 
rmy lacedat my service by its owner, the late 
Mr. J. Grege, Lancaster. 

T. R. Clapham. 


DARK LIMB OF THE MOON. 


[21343.]—Your correspondent ‘‘ E. S. Beaver” 
mentions (letter 21233. page 81) having seen the 
moon’s dark limb with unusual clearness on the 
night of the 12th March. I also was observing the 
moon on that date, and wrote in my notebook that 
a band of white light was visible from the 
latitude of Aristarchus to the South Pole, grow- 
ing broader towards the Pole. Aristarchus and 
Herodotus were visible, not very bright, but 
sufficiently so to be recognised, and the dark plains, 
the Mare Nubium and the southern part of the 
Oceanus Procellarum were very well seen.“ My 
telescope is 4in. aperture. M. A. 


JUPITER’S FOURTH SATELLITE. 


[21344.]—I READ with interest in the ENGLISH 
MECHANIC of the 20th inst., the discussion reporte i 
on the eclipse of Jupiter’s fourth satellite, us ob- 
served on the 4th. Though prevented from 
watching the extinction of the satellite, no sign of 
total obscuration was apparent eight minutes after 
the time as predicted in the monthly Astronomical 
Notes, given in the issue of March 30. The reap- 
pearance of No. 4 took place at 10h. 50m., instead 
of at the predicted time, 10h. 59m. 48s. This was 
with a power of 80, on a 3in. Dollond. 

On the 15th inst., No. 4, in moving to W. elonga- 
tion, was in close proximity to a star (?) between 
7h. 30m. and Sh. 30m., and arrived neatly directly 
below the star (inverted sight) about Sh. There 
seemed no appreciable difference, as to appearance 
and light, between the two, and the probability is 
that any ordinary person unaware of No. l being 
eclipsed till 7h. 53m., would have considered the 
four were visible, seeing two points of light close 
together on one side of the planet, and No. 2 and 
No. 3, also near neighbours, on the other side. No 
star is marked for the position on Proctor’s larger 
"Star Atlas.“ Perhaps some of your corre- 
spondents may have identified it, and have a word 
to say on the subject. 

London, W. P. F. D. 


VARIABLE STARS. 


[21345.]—I DESIRE to thank Mr. J. E. Gore for 
the particulars furnished in his letter (21279), and 
also Mr. S. M. B. Gemmill for those furnished in 
his (21278), with reference to mine (21234), on the 
stars (3 and ? Cassiopei. I was led to regard them 
as variable for the reasons stated in my letter, and 
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J was led to re th ‘ledged varia- No. 1 to form the c linder-base of the finished | by being bent as b being brokken. I would have 
bles, as I cou not find them menti i ah .2 i $ in. in | the nose tempered to a a the periphery 


eter, and joined to part No. 1 by a minute | of the face to a pale straw-oolour. 


We are indebted to “ Mochanicus" (page 13) for 
a valuable drawi to scale of various angular 


writing of their relative brightness I expected to be 
undcratood as doing so only approximately, for, as | end Portion, . Sin. in diameter, , represents the 


; dying screws, the princi- 
g | tubulated stem which is to be left intact in cuttin g | com lementary one. In studyin princi 


eature is rar seeped piteh ; but in studying 


cus 
ben he hi ion wi the size of my model 
ull angular thread of 50°, and which re- | his i Naat with re EA e 1 my mode 


— tel e an inch in 
Cassiopeiz is at least a Suspected variable, and as Presents also the full amount to which the point 9 Tain a 995 0 
regards / Cassiopeiæ, Mr (iste, authorities show of the Cutter may be fla ned down. The 40 


cut, in order, after subsequently 
hat th a cating 74 per cent., to ae a saat nose ex- 
“Lived that this serious iscrepancy actly lin. in diameter, he secon rtion— aha liminate ` these fractional and 
respecting the latter star should be cleared up. exactly lin. in liameter—is ‘the oylinder ups accomplish is to o ae 


J 2 t } f . 


tind this star practically constant at 2—5. It is 


BINOCULARS. 


(21246.] — Ong of your Correspondents com- 
plained the other day that he knew no means of 


8. i 7 -pitch— | if we take an 1sosceles le of 50°, the he ht of 
pan I udopt is this: Ia past the binoculars to the | > truncation of (4 per “bien Of the dat ite Pith this triangle is to the lene of its base as 10925 iB 
cng sighted eye, 0 1 fi 1. If we truncate this triangle at its rere the 
88s Corresponding with t e other eye till the ding man tent of r cent. of the length of its bas » We 
Object is seen equally well with it. My eyes differ | then prose np. Oy „ound the „ a E 


ulley, an have remaining a figure whose height is equal to its 
considerably—one r mring for reading a lens of Pulley, , j 
löin., the other one of 1 will ard, free of the stem portion o 


or three turns of the Screw to be enough. In m . been trun ; g 

favourite field-glass, made to suit exactly tho much. By band read the mandrel peice followi advantages: — 1. It can be defined 
distance between my ich the Object-glasses are very slowly, the revolvin cutter is now traversed exactly in very simple terms. 2. It can be cut 
pur Bely Provided with screws of extra length. ili oe? uli accurately by simple mechanical adjustments. 
n 0 connection, I miy mention that by holding 3. Its users can easily recollect and a all 
a weak lens of, Say, 36n. focus at arm s-length | =“, : ies of its form. 4. Depth for de as 
beforo the long-sighted eye, I see distant objects u withdrawn ee being allowed to de blank | the properti i 8 nit orth thread, it 7 be 
magnified as well as through a weak opera- i 


as an additional or alternative thread for scientific 
instruments and all-round fine Purposes. i 


ORNAMENTAL LATHE-SCREWS. 


21347. J—Ar page 596 Mr. Arthur R. Price 115 
„J was much interested in the report of the dis- 
cussion at the eet of 1887 (Vide Journal of the 
Society of Arts, Feb. 9, 1883), and am anxious to change-wheels now removed, a s Ain. | abrasion, its endurance under frequent fixing and 
know how a screw can be cut absolutely up toa D. bit is carefully enten and used to pared the | unfixing, and its resistance to shearing force are 
shoulder, as I do not understand what becomes of re to its final dimensions: the surplus portions. | all greater than in the Whitworth thread. 5. The 
the shaving.” I find that I omitted to explain ; j : height of the thread being exactly equal to its 
with regard to the Screws which I exhibited at that depth, the materia] of the thread is distributed more 
meetiuy of the Society of Arts, that they were cut 


7 
l urn . din an stro as well as a 
with n revolving cutter very accurately prepared, Ade t off vo as to leave the nose exten effectively, and, therefore, a nger 


i l exactly lin. from the face: the bore is coned out by | more endurin bolt can be made with this thread 
centred truly tw tho shide-rest, and traversed by a 1901 at 10° from the lathe-axis, 80 as to leave the than with the Whitworth thread 6 The hei ht 
moans of chango-wheols from the spiral apparatus. mouth of t 9 cone ‘6in. in diame r; and the ing equal to the depth, the pitch alone gives all 
Pho change- wheels puat, of course, he arranged to rminal portion of the thread is turned off at an | the data lured for estimating the relative 
coordinate the rov Olutions ot the slide-rest scrow angle of 45° from the lathe-axis but 80 as to lea ve strength of t e thread and of the central stem. 
With hone of the mandiol aevording to the pitch of the end of the stem intact I have found the T us, on an inch bolt, a thread of ten to the inch 
Lhe nerew e the cutter must revolve with a velo- 


. ` m e . . ] 
ety suited to the moler. character of the materia] | making of these model mandrels one of the most | incises the stem one tenth of an inch all round, and 


K a I interesting and beautiful ; xercises in geometric | leaves intact a stem of eight-tenths. A thrend of 
vr be cut, Then hy hanling ponud tho mandrel- turning. The exactitude of the results depends | twelve to the inch mies the bolt one-twelfth of 
pulley very slowly nn „tre fine teed is given practically on y upon the angular truth of the an inch all round, and leaves intact a stem of ten- 
nae a ane a . 15 Cutter, and the accurate calipering of the cylindrical | tweliths of an inch. A thread of 16 to a inch 
MS Thread beini p 5 4 ` ` : Á 
bean, the nearly must be hold still while the cutter | diameters upon the blank nose. If anyone inter- inaises the bolt all round Teth of an inch, and ea ves 


W withdrawn, Ir any wttompt be made to back the 
rektor, the the wall bo spoiled by reason of the 
arn on mot a ct rar ‘travers at ede | ments, hich aro aber a be ha and beauttal | for ant ong harp angular atic instruments. 
enbter, tho cutter must bo completely with- | results, which are obtainable by the method which I | If 
drown, I. by reversin the mandrel be worked ; 
bik oe i that the slack will be taken The mandrel-nose pits Proposed as the new basis 
"Pp before tho cutter is again put into cut, | for the costly apparatus of our geometric lathes has 

& nose, inner cone, cylinder- base, and face accu- 

1 500 


ested in this subject will favour me with acall, an 


7 

wrfeet thread quite up to n shoulder i chucks for watch-work, delicate pieces : i i 
ieoi full to ats id, But the plaa he pa thie The a araor 5 and aa 1 1 a to 1 height, we get Tower de greater than 1 
a ee ie e “og of an inch, a reduce ,the eccentric ' 
Ss 8 extremely accurate Saugerscrews is ag variations of properly-gauged chucks to within | area of surface to endure wear, an acuter angle 

Forn model mandrel-nose I turn up, fubulate, 1 % Of an inch; the “Be. true face will prac- 
aud tinish Very carefully a blank to the followin 
dimeusions :—Bore Zin., shoulder “in. diameter an 
‘din. thick, face 1˙85in. diameter aud flowing into a ee : 
shoulder by » Muarter-round surface to protect the 9 5 t P io W This i 
deo ING . ° ae . 
tw chuck belaai ioa eine bruised Ee o mandrel is also a model of mechanical strength and | liable to aT: 1 t purposes this Screw 
and 1-05in. in meter, its surface flowing into that | endurance, Whereas the present ornamental mandrel ich an dings iene spout, while for 
of face by a minute quarter-round curve, 80 that | nose is a miserable thing pon which to build UP | angula. DarPoses Sill oe 
no sharp ry, entering angle is left to weaken the | Several hundred pounds Worth of apparatus, 


barr of the nose. _ The material having been T venture also to Suggest that the model mandrel 
brought into approximate shape, I now carefully should not be left Perfectly soft, as, in order to sim. 


p 
to devise for our eometric lathes, the presence of 
this beautiful an simple 10 to the inch thread wili 


, i : endurin surface, and at resistance to : . ; ’ 
Of the tins in order from the fais. face | deformation, 4 Pri event the von toit common inch engineer's chuck 


of the mandrel, ry make the first portion in. 
long, the s’cond Sin, lon n the en 5 40 j ital °° 
fourth, and fitth, each in. ong. Now Ornamental mandrel is spoiled quite as effectually tersely 1 e (page Isp, vaca” 
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point is, why should we be humbugged with such 
screw-pitches at all?” This is exactly the ques- 
tion which I have made such persevering efforts to 
et J. K. P.“ to answer. But, as his letters stand 
defy anyone to discover whether J. K. P.“ 
advises us to perpetuate these fractional pitches 
in the manufacture of new lathe apparatus; or 
to adopt aliquot pitches. Yet he complains that 
I do not follow his advice; and he ascribes my 
unconverted state to mere stiff-neckedness! But 
can I possibly admit that a screw rated to the irre- 
ducible fraction of 7,°,ths of an inch is as convenient, 
or as manageable, as one rated to the 72 ths, i.e., 
the „ith of an inch? The “ lacerations’ 
which have occurred to his arguments he ascribes 
to a phenomenal dexterity on my part in the use of 
the scalpel. But, that I have still much to learn 
from him in mastery of language, is proved by the 
fact that, on three recent occasions he felt com- 
pelled to correct my English. These lacerations ” 
are due simply to the fact that his arguments would 
not hold together when turned over. The fact is, 
that our friend J. K. P.“ has not done himself 
justice. He has tried to serve God and Mam- 
mon. Under a sort of schoolboy’s notion that 
he ought not to peach upon his friends’ screws, 
he attempted to dodge the issues, and got 
into a mess. Scientific Jata cannot be squeezed 
out of shape to serve trade interests, except at the 
55 cost of one’s own reputation. Rut we 
ave learnt much from J. K. P.,“ and we would 
have him define his position clearly before he leaves 
this correspondence to stand upon record. Can he, 
or can Mr. Holtzapffel, answer the question asked 
by Orderic Vital,“ Why should we be hum- 

bugged with such screw-pitches at all? 

James Edmunds. 


(21346.]—I must thank J. K. P.“ for offerin 
to communicate with me privately ; but that woul 
put me under too great a personal obligation, and 
Tora 10 Vital 1 E, D l In the words of 

S eric Vi 0 some permanent 
advance may result krom this important dis- 
cussion. We want a public answer to the question, 
„Why should the amateur be humbugged with 
such screw-pitches at all? Thousands of these 
ornamental lathes are in circulation ; they repre- 
sent a very large investment; and, at present their 
chief use is to be a heavy annual tax upon their 
owners, for the benefit of makers who have con- 
structed them with such screw-threads to 
preserve a monopoly of all repairs, altera- 
tions, and additions that may be ired. It 
cannot be imagined that purchasers of geometric 
Jathe-apparatus have knowingly elected to be 
*‘humbugged ” with such screw-threads as these; 
or that, now this question has been made so clear 
in the ENGLISH CHANIC, amateurs will any 
longer buy such apparatus, unless at a heavy 
iscount. What we want is, public discussion, 
open to the criticism of the scientific connoisseurs 
who read the ENOIISH Mecuanic. That is the 
thing to settle this question; and, despite manu- 
facturers and their Friends, the question will be 
settled just as the microscope-screw question was 
settled. 

In common with other readers of the ENGLISH 
MECHANIC, I am sorry to see our old friend 
J. K. P.” retire from the discussion in this way. 

A Junior Member of the Amateur 
Mechanical Society. 


DIVIDING BY HAND—THE LATHE As 
A DIVIDING ENGINE. 


21349.]— TRR following may be a new notion to 
many :—Last week I called at the shop of a friend, 
und over the mantelpiece was a huge slide-rule of 
boxwood, 4ft. long, the slides also of box, with the 
divisions apparently quite accurate, and even closer 
than those on an o 2ft. rule. On inquiry I 
found it was the work of my friend himself, and 
the divisions had been cut by a knife guided by a 
straightedge in an oray engineer’s power-lathe 
of about 12in. centre and 20ft. bed, a division-plate 
being fastened on the lathe-nose and turned by a 
boy, ay friend calling out the numbers from a 
table of logarithms before each cut. 

Some time back a correspondent used his screw- 
cutting lathe for dividing a circle into degrees, 
making no use, however, of the screw. This is 
the reverse process, and is remarkable as showing 
not only the perfect accuracy of even large screws, 


but the certainty with which they may be used for 
dividing ; for can assure you the result was 
excellent. 


I expect the above will be sufficient hint for the 
intelligent amateur, and supply another use for his 
favourite maid-of-all-work; but if anyone needs 

more, I will write again, or get my friend, though 
I think he hates the pen as meh as J. K. P” 
If a huge lathe, subjected to the everyday wear 
and tear of an engineer’s shop can do so well, the 
more perfectly finished tool of Holtzapffel should 
produce even better results; and this is one more 
argument for getting accurate tools to start with. 
ividing, whether circles or lines, is now done 


by machinery. It was not always so, and, years 
ago, large sums were paid to one, Bird, for 
disclosing his process and teaching learners how to 
divide by hand. I have Bird’s process in an old 
book, and, if anyone cares for it, will send it. It is 
certainly curious; and, when a boy, I divided 
sundry circles and sextants by the method—with, I 
suppose, some error. Bow. 


SCREW-CHASERS. 


[21350.]—**O. J. L.’s” article reminds me that 
some years since I made a set of chasers on ordinary 
master taps, for Whitworth screws up to lin., and 
with a view of obtaining some assistance in 
“leading” the cut, I made them fully g thick. Not 
getting all I wanted from them, I tried them 
bottom upwards, und found I could start a thread 
much easier and more correctly that way, while in 
the largest size (8 threads to the inch, 1 believe), I 
cut a saw tooth obliquely across the comb with a 
small three-square saw file, and found it greatly 
increased its starting power. So far as my memory 
goes, I believe our enthusiastic friend 1s on the 
right track, and I for one shall be glad if it is 
worked out. It is close on to 20 years since I did 
much in that line; but what I did was mostly in 
hard cast-steel, and it is a pretty good test. About 
that time ago, I also e spirally-grooved taps, 
and found them useful. and if mistake not, 
they have been patented since then. 

Finem Respice. 


A PENHOLDER FOR THE EPICY- 
CLOIDAL CUTTING-FRAME. 


{21351.]—You were good enough to review, in 
1872 and 1874, my ‘‘Notes on the Epicycloidal 
Cutting-Frame”’ and Index to the Geometric 
Chuck.“ Their publication brought me many 
interesting communications: among them, one from 
Messrs. Webb, the eminent artiste of decorative 
table-glass, accompanied by specimens of their 
manufacture, showing how the ornamentation of 
glass surfaces of various outline had been in- 
geniously effected by the former instrument, and 

i y how the system of com tion, devised 
in the Notes, had given to Sie a ya 
metry in which they had been hitherto deficien 

An amateur from Brooklyn, New York, Mr. 
F. N. Massa, was good enough to write to me on 
the general subject; and I the pleasure of 
making his acquaintance when he visited England, 
92 her before e I have just received 5 

is gentleman a letter, accompanying a penholder 
Ae contrived for’ use with the EC e 
may be interesting to other amateurs who are still 
fascinated with the epitrochoidal art. For myself, 
I must confess to being cured of the mania, by the 
process of its investigation; and I have not per- 
petrated a pattern since my books were finished. 

The pen is illustrated in your last number as 
used with an ordinary eccentric cutter; but it is 
with the elliptic, or the geometric, cutting-frames 
that the greatest advantage will be derived from 
Mr. Massa’s invention, as shown by the designs 
he has himself produced. 

April 20. Thos. 8. Bazley. 


TRICYLES.—FRONT AND BACK- 
STEERING. 


[21352.]— Ie reply to Cyclist,” (21290) I think 
he has not had much experience in the latest type 
of back steering tricyles. He says, the front-stecr- 
ing is the best for mounting and dismounting—you 
can step on the frame, and from there to the 
ground or saddle ; it is best for hill-climbing, as the 
more you press on your pedals, the less the weight 
on the steerer; you can always see where your 
steerer is going ; and it is the best for hill-shooting, 
as there is no fear of landing a cropper. 

Iwill try to answer him. In the first place, a 
back-steerer is generally lighter and smarter in 
appearance, nothing of the perambulator ” about 
it; and for mounting, you have only to back to the 
machine, place your 
sprin 
quired. steerer is ajbetter hill-climber, as b 
standing on the pedals the weight of your body 
propel it up hill without muscular exertion. You 
certainly can see where your steerer is going, but 

clists do not want to look at the steerer, any more 

an a dancer wants to look at his feet, or a helms- 
man look over the stern to see where the rudder is 
pointing. I suppose ‘* Cyclist” will tell us next the 
stem is the proper place to fix the rudder of aship. 
The front-steerer may be better for careless riders 
to shoot hills, No fear of landing a cropper.” So 
says “Cyclist.” But if careless people rush down 
hills at a mad speed and suddenly apply the brake, 
ou are likely to come to grief with either machine. 
With a back-steerer you may land on your feet, and 
run out of the way; but with a front-steerer, your 


feet might get entangled with stcerer, and throw 
the rider ar his face, aud the machine run over him 
and upset. 


Monkhouse, Exeter. Ex. 


ands on the handles, and 
into 9 saddle at once, no stepping re- [y 
Back- 


TRIOYCLES. 


[21353.]— TO“ FaER (21311).—T have noticed 
that D. H. G,” as he himself says, has studiously 
avoided mentioning the Otto“ in his able and 
most interesting letters on Tricycles,“ and 1 
think rightly, so, for in his reply to Faber” 
respecting the straps on that machine, he does not 
mention the principal thing about them—namely, 
their use in maintaining the balance, but presumes 
that they are solely for increasing the driving power 
by lifting. As he admits that he has not reached 
the stage of “habitual ”? use of the straps in learu · 
ing the Otto,“ he cannot be expected to have 
much sympathy with them. It is almost impossible 
for anyone who is not a good rider of the Otto“ 
to thoroughly understand the straps. In common 
with Ottoman I thought them very dangerous 
until I, to use his phrase, knew them by con- 
stant use. They are quité necessary for retaining 
the balance in descending hills, lest the feet leave 
the pedals, and are a great assistance in asceuding 
them. If “Faber” will commence using them 
with the machine at a standstill (blocked) he will 
soon find how easy it is to alight quickly. The 
pedals turn partly over as they swing under the 
axle, the feet beiug easily withdrawn if the straps 
are not too tight over the shoes, and if the body be 
raised by means of the handles. After a Utile 

ractice it is easy to alight at almost any speci. 
The. new, brake is a great boon, and improves-one’s 
average gpeed considerably, as one can go down hill 
so much faster. 

I have not vet seen a good luggage carrier for 
the Otto.“ It requires to be made rather care- 
fully, and if placed under the axle must be fixed so 
as not to interfere with the heels ot the rider as 
they come up when the pedals rise. and yet not 
weigh the backbone down too much. I shall be 
glad to hear of one. 

There is much discussion always going on among 
cyclists as to the merits and de-merits of the 
t Otto” ; but though, standing alone amongst all 
other velocipedes, it is doubtless an innovation, yet 
I confidently think that those who at present speak 
in derogatory terms of its principles or mechanism 
do so mostly from their being wanting in that 
“ knowledge” of the machine, which can be 
possessed only by a practical and good a of aN 


[21354.]—In reply to W. A. Lee (21312), I beg 
to say that I have never carried out the idea of the 
horizontal seat-adjustment to which he alludes, 
for the simple reason that, in my own case, I had 
no need of it. 

I would direct D. H. G.’a’’ attention to the 
seat referred to by Mr. Lee, as being just the very 
thing to suit the forward-thrusting band-levers 
advocated by the former in his last letter (21311). 
But with regard to seats in connection with leg- 
propulsion, has not the nearly general adoption of 
the vertical (so-called) position made them things 
of the past? The particular seat I used at one 
time to advocate so strongly, was the only really 
efficient foundation in the days of thrusting uction, 
and it may even now be preferred to a saddle— 
especially with lever-action—by some riders. But 
I am convinced that a saddle is a sine qui non where 
the position is vertical and the action rotary. 

I agree with Mr. Lee as to the necessity for a 
horizontal saddle adjustment. I doubt if this could 
be carried out better than A. J. Wilson's most 
valuable suggestion (21313). With such a sliding 
mechanism we should have, ina jlight, simple and 
efficient way, all the advantages of the Special 
Devon swing-frame. 

Mr. Wilson alludes to the tendency in the rndders 
of front-steerers to tip up during . 
This is, as everyone knows, caused by the saddle 
being placed nearly vertically over the driving- 
shaft. I have always regarded this position as 
being fundamentally wrong in principle. It would 
be an immense improvement to front-steerers ot 
the Salvoid'' type to place the saddle sufficiently 
forward to abolish all tendency in the machine to 
overturn backwards, as well as the necessity for 
safety back-stays. ‘‘But,”? Iam often asked, if 
ou do this, will not jolting on a rough level road 
and down-hili be intolerable, from so much of the 
weight of the load being cast upon the rudder?” 
My reply is, If the saddle is moved forward, g 
also should the steerer be placed, at least, twice as 
far ahead as the saddle has been moved; i. e., if the 
saddle is moved šin., the steerer should be moved tin. 
Where. this advice of mine has been carried out, the 
result has been most satisfactory; the machine runs 
smoother over rough roads; the tipping up in trout 
tendency is abolished, and the stecring is vastly 
steadier, Mr. Wilson's sliding-saddle suggestion 
would go far to realising what I advocate. But he 
should estimate the forward distance of his rudder 
by the most forward position of his saddle. With 
this, even when he shifts his saddle back in order to 
be in a natural position over his pedals on a level 
road, the motion of his machine will be all the 
better for having the rudder well ahead. We build 
our tricycles too short nowadays. 

Not being an habitual rider of the Omnicycle, I 
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must leave its defence to those who are; but I 
cannot avoid observing that, in my opinion, the 
reply to D. H. G.’s’’ query, quoted by io. 
Robinson (21515), is Yes.” I doubt if 
„D. H. G. 's“ ingenious theoretical criticism of 
the mechanics of the Omnicycle will receive support 
from anyone whose opinion of this machine is 

based upon an extended road experience. 
Neithor time nor limits permit me to refer to the 
1 of lever versus rotary action in this letter. 
f the . discussion on tricycles does not come 
to an abrupt termination, I may venture to return 
to this subject in a future number of the E. M.” 

W. H. Stackpoole-Westropp. 


121355. —To (21312), (21313), (21314), (21315).— 
Iam very glad to see such an evidently practical 
correspondent as W. A. Lee (21312) advocating an 
‘‘extra-long fork” for the open- front tricycle. I 
should wish it to beclearly understood that any par- 
tiality Imay have exhibited for this type of machine 
is conditional on the length between the axles of the 
drivers and steering-wheel being not less than 45in. 
I am certain it is only by increasing the conven- 
tional length that the open-front can ever regain 
the favour it has been so rapidly losing before the 
front steering. I entered into this question very 
fully in Vol. XXXIV., No. 869. But in the in- 
terest of brother tricyclists, I am loth to lose any 
opportunity of enforcing this cardinal consideration. 
Some open fronts have steadily held their own 
against the tide, such as the Coventry,” and the 
Excelsior“; and both are remarkable for their 
length between their foremost and rear wheels. 
The problem is a very simple one. The open front 
must supply, by counterporse, the safety which is 
mechanically insured by the front wheel in the front- 
steerer. To secure a counterpoise which shall in- 
sure the machine against tilting up behind, it is not 
sufficient to throw so much weight on the rear 
wheel. That alone has nothing whatever to do 
with this point. The only safeguard is to place the 
rider’s weight a certain distance behind the axles of 
the drivers. This should be such that when the 
pedal-crank is in its proper position for *‘ vertical 
action,“ the rider should be able to stand verticall 
on the forward al when the crank is horizontal, 
without the machine evincing the slightest tendency 
to tilt up behind. When this can be done the 
rider may feel pretty sure he will never get into 
trouble from the machine refusing to steer. But as 
machines are usually made (with a short back- 


bone), the position of the rider which is 
ne to insure sufficient counterpoise will 
throw far too much weight on the rear wheel 


and make it a terrible drag in heavy ground. To 
obviate this, the rear-wheel may be carried back 
till (by testing with a balance) it is found to be 
carrying between 35lb. and 401b. of weight when the 
rider is sitting wpright on his seat or saddle. This 
will not in any way detract from the effect of the 
rider’s position in supplying the necessary counter- 
poise; but it will throw on to the driving-wheels 
all the unnecessary weight it has taken off the 
rear-wheel ; and will thus supply a safe machine 
unhampered by any unnecessary drag. There are 
two popular fallacies which it may be well to dis- 
pute here. The one is that there is any absolute 
advantage in placing the rider in any particular 
position with regard to the driving-wheels. The 
other is that the weight of a long machine is 
heavier than that of a shorter one. So far as the 
driving-wheels are concerned, the question is one 
of weight, and not position. The front and rear 
wheels may be looked upon as the picrs of a bridge, 
and with a given load placed on the bridge, the 
proportion in which it will be divided between the 
piers will depend, not only on its position with re- 
gard to oe of the piers, but also on the length of 
the bridge. Thus, with a short machine and a rear- 
wheel tucked under it, this wheel takes weight off 
the drivers; while weight is thrown on to the 
drivers just in proportion as the rear-wheel is 
carried back. Tlic only limit to carrying back the 
hind-wheel is to leave enough weight on it to give 
ee bite; and I think between 35 and 40lb. 
(with the rider upright) is ample, provided his 
weight is some 12in. or lin. behind the axles of the 
drivers, 80 as to counteract the tilting-up tendency. 
The fallacy as to the draught of a loug machine 
being heavy, is generally illustrated by reference to 
long carriages. Every one admits their roll is much 
smoother aud easier; but the draught for the horses 
is supposed to be heavier, and it probably is so. 
For any one who will look at a long-bodied carriage 
may observe that the large wheels are thrown out 


considerably behind, while the front wheels are | 1 


almost under the box seat; so thut assuming a 
cargo of six, with two on the box and two on the 
inside back seat, the /' wheels must get a very 
undue proportion of weight: but in the oben- front 
tricycle the arrangement of wheels aud cargo is 
exactly reversed. 

‘I am also very glad to see W. A. Lee in- 
sisting on the necessity of ‘enabling the rider to 
obtain vertical or slant action’’ at any time. I 
see A. J. Wilson (21313) accuses me of 
‘‘deprecating vertical action.” I should be 
very sorry to so understood. I only 


deprecate condemuing a rider, ad infinitum, to a 
position which deprives him of the rest of sitting 
roper, and makes his guasi seat more difficult to 
keep in case of sudden jerk or accident, for the 
purpose of employing an action which (though it 
should always be at his instant command), is certain! 
not always wanted, nor even desirable. As A. J. 
Wilson's letter is a seriatim commentary on my 
series, the pros and coms on most of the questions 
where we differ are already accessible to those 
readers who may care to weigh them. But I am 


a little surprised that, while my critic objects to 
mounting from the lower pedal,“ as ‘‘ requi 
an effort of ility,“ he should recommen 


“ springing out backwards from a front-steerer. Is 
this ‘‘ rule-of-thumb experience, or is A. J. W. 
speaking ‘‘ theoretically’? My personal experience 
of leaving any running machine backwards, is that 
it requires a Cal of “agility” to avoid 
catching the gravel-rash with more or less severity, 
while I have never found it required more than 
ordinary activity to land comfortably on the legs 
by a forward jump, even from aamachine running 
at eight miles an hour. But the effect of ‘‘ springing 
out backwards from a front-steerer’’ may be easily 
tried any day in London, by adopting that method of 
leaving an omnibus without warning the conductor 
of your intention. As A. J. W. certifies, with a 
(sic) an apparent quotation, king of ‘‘the 
ease with which the spokes can handed back- 
wards,” will he be kind enough to give me 
the page and column where I have used these 
wo in connection with the free pedal? I 
cannot agree with A. J. Wilson that there is 
any close approximation of the action of 
the “ foot and ankle” in walking and in rotary 
motion. There is an analogy in the swing of the 
leg, as opposed to direct lift; but there is a wide 

ifference in the actual muscular motion, whether 
considered with regard to forward or backward 
pedalling. Both methods require an equal amount 
of training; and my impression is, that the latter, 
when thoroughly acquired, would 1 not 
prove more fatiguing than the former. ut I 
speak with diffidence on this point, because, not 
having trained myself to the backward action, nor 
taken any very long journeys on the “ Sterling,” I 
cannot speak otherwise than theoretically of any- 
thing but the very sensible increase of propelling 
power given by that motion. ‘There is certainly 
considerable analogy between the motion of the 
leg in the Burdess’’ thrust and the thrust of the 
oarsman against his stretcher; and perhaps it may be 
because I happen to have been educated ” in using 
my legs backwards,“ in this way, almost from 
infancy,” that I can find nothing ‘cont to 
the mechanics of Nature“ in this style of pedallin ; 
Ou the contrary, I think it is pretty ER 
allowed that few muscular motions yield such large 
return of power for the same amount of physical 
exertion. In answer to “L. C.“ (21314), although 
the link which pues the stirrup of the ‘‘ Omni- 
cycle ” in its fall and rise may be called a lever, 
yet, as the power of the foot and the weight it 
actuates are both exactly the same distance from 
the pivot, or fulcrum, of the link, weight and 
power are in equilibrium, and therefore the lever 

ains no adrantaye, It is simply a guide for the 

irection of the stirrup, and as it causes it to follow 
a slight curve, there is, theoretically, a slight loss 
of direct action. But it would be as absurd to lay 
ony stress on this, as to call the fall of the foot 
l23in. because, with a l6in. radius, the arc of which 
the chord is 12in., would measure about gin. more 
than that; so I did not think it worth while to 
compkcate the diagram with such immaterial 
fractions. I am very sorry that this diagram should 
have so startled J. T. Robinson (21315); but the 
mechanical problem ” which it describes may be 
even more certainly demonstrated“ by the 
actual contact“ of a tailor’s tape than by that 
of the adverse opinions of practical tricyclists.“ 
I have adduced no data which may not be found 
in the most elementary manual of our stock of 
exact knowledge: and until it can be shown that 
the leverage capability of a pulley, or any segment 
of it, is not to be measured by its radius, the 
**Omnicycle ” can only keep pace with the rotary 
by sacrificing one-third of its operator leverage. I 
should be extremely sorry to attempt to tie anyone 
to one opinion as to the practical value of different 
mechanical combinations to different individuals. 
But if opinion on any machine is to be of more 
value than a mere expression of personal fancy, it 
must be able to stand the application of the tests 
supplied by our stock of exact mechanical know- 
edge. If any flaw can be found in the simple 
rudimentary rules I have applied to test the 
‘*Omnicycle’’ system of leverage, I shall be truly 
thankful to any correspondent who will correct me: 
for I am convinced that no opinion can ever be 
sound which is not content to brush away every 
precoucetved idea ” the instant it is foun to be 
inconsistent with exact mechanical science. 

H. G. 


21355. —Ix my letter (21290), April 13th, I 
pointed out the advantages of the front-steerer and 
the opposite leverage of all bicycles and tricycles of 


every make. This point in the machine has always 
been overlooked before, and not many seem to find 
it out. I am glad A. J. Wilson, in his letter (21213), 
has noticed it. He said the idea of the front steer- 
ing wheel digging into the road when climbing a 
hili was long ago exploded ; and he goes on to say, 
experience showing that a front steerer can always 
mount a hill on which its steering wheel can be kept 


down. Now, as very hard and heavy is 
required in hill-climbing, what is the enson the 


front-steerer leaves the ground, and why is the 
steerer not kept down by the heavy that 
is required, instead of rising up? y, there is 
every proof of its being due to the opposite lever- 
age to pedalling, which confirms my statement, 
the more weight there is pressed on the pedal the 
less will be the weight on the front steering wheel. 
“An Ottoman,” in his letter (21316), has also 
noticed the opposite leverage by experiments on his 
„Otto,“ by placing cross bands on instead of his 
straight ones, which made the pedalling backwards 
to go forward ; this brought the leverage in ander 
instead of on top of the pedals, and every attempt 
to start the machine would force it to ground in- 
stead of rising it up to start. It has occurred to me 
that D. H. G” has had but very little experience 
with the front-steerer, and much less with the 


out the leverage referred to; 


other advantages as well. They are to help the 
opposite leverage to pedalling, which is the only 
balanos of the machine. 

Grooves in the shoes, such as he suggests, would 
be comparatively useless, or, in fact, worse than 
useless, to the “Otto.” Will “ D. H. G.“ inform 
us which is the safest plan—to back pedal, or to 
apply a good brake and sit well back in the saddle, 
in hill-shooting, with a rear-steerer that pedals the 
same way as it goes’ I presume with the brake 
and sitting well back. If D. H. G.“ prefers the 
back pedalling, I am led to believe the opposite 
leverage would be very liable to raise the back part 
of the machine, and so land the rider a cropper. 

Now, if D. H. G.“ refers to the brake, what is 
his meaning by the statement that the immediate 
cause of their being lifted over arises from the dis- 
placement of the rider’s weight, making it impos- 
sible for him to keep enough of it on the to 
counteract the lifting action of the machine; and 
again, what is the lifting action of the machine, and 
where does it arise from? The momentum is con- 
sidered by me in case of a sudden stop through 
some obstruction ; but to be lifted over in an incline 
with a oe surface through back ing, must 
be considered to have but very little to do with it. 
What portion of the machine of any make is the 
centre of gravity when in motion? and also what 
causes the displacement of the rider’s weight? 

I have had but very little experience in the art of 
measuring crocodiles, so I cannot account for the 
extra foot; but if there is any truth in the old 
saying that an Irishman never comes back the same 
way as he goes, so correct a measurement might 
have been taken on that system. But the crocodile 
business I must leave for D. H. G.“ 


A Cyclist of Eleven Years’ Riding. 


RATIONAL DRESS. 


5 —Havine read Testycrumbs’ ’’ letter 
(21105) I have been anxious to obtain the pamphlet 
referred to. I am glad to know that men are not 
to be left out in the cold in this movement. I 
believe it is generally admitted that for comfort 
nothing is be than a Jersey.“ With a view 
of testing the case I hastened to purchase one, and 
. all and more than I had hoped. I 
inclose my picture taken with it on, and beg the 
Editor to forward it to Mr. Wm. Simmons, and 
also to add a note to this letter giving his own 
5 on my reform suit. In the picture I have 

opted short trousers and long hose, but at pre- 
sent they would be too conspicuous for street wear. 
Short trousers necessitate a shoe that fits the ankle 
neatly, and comes higher up the leg than those 
usually worn by men. This is easily obtained in 
the ordinary walking-boots made for ladies: in 
other respects they resemble men’s shoes, and may 
be had either button or laced; those with elastic 
sides are uncomfortable and inelegant. 

In our climate the summer sun is so hot that I 
am an advocate of the use of some sort of parasol, 
and have adopted, as Heidelberg students did, 
the Japanese parasol ; nor do see any ob- 
jection to men carrying fans while the weather 
makes them necessary. One word about collars. 
The jersey, of course, does away with that abomi- 
nation called a white shirt.” It would, in fact, 
spoil the fit of the whole suit, and yot it has been 
looked upon as a necessity for attachi 
to. That is overcome by wearing collars with 
small capes that extend beneath the dresa, and such 
as are used by ladies. In this, as in many other 
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things, the ladies are ahead of us, and we ought to 
imitate them. Having worn such collars, with 
and without shirts, for five years, I can strongly 
recommend them. In to the hat, that must 
depend on the season ; it should be light, soft, and 
made to shade the eyes. In the picture it is thrown 
back to avoid shading the face. 
Chemist, of N.Y. 


[We have forwarded the ferrotype to Mr. Sim- 
mons. Our correspondent—who, we may add, is a 
well-known professor of chemistry at New York— 
looks very well in his Jersey suit, though the 
parasol and fan have a somewhat strange appear- 
ance: Our . 75 dent suggests that Mr. Sim- 
mons may induce Mrs. King to add his picture to the 
forthcoming Rational Dress Exhibition, in which 
case some of our readers may have a chance of 
seeing it.—Ep.] 


THE ACCIDENT NEAR CANNON- 
STREET, AND CONTINUOUS BRAKES. 


_ [21358.]—Uron the 21st February, a serious col- 
limon took place at Stoney-street Junction, near 
Cannon-street Station, on the South-Eastern Rail- 
way, and Colonel Yolland’s report upon the cir- 
cumstances has now been published. 

The 7.25 a.m. train from ean ie consisting of 
engine, tender, and sixteen vehicles, was passing 
over the Stoney-street Junction on its way to Can- 
non-street Station when it was run into by a down 
train to Blackheath, consisting of an engine and 
fifteen carriages; some vehicles of the tin 
train were thrown off the rails and fouled the ad- 
i ent up line upon per the 8.25 a.m. To 5 

ne, consisting of an engine, tender, an 

seventeen vehicles, was approaching; a second 
collision therefore followed between this latter 
train and these vehicles. Over Cannon-street 
bridge there are no fewer than 750 trains in the course 
of twenty-four hours, exclusive of empty engines ; 
yet with such heavy traffic, the company neglects 
to furnish the trains with proper brake-power. 

Colonel Yolland reports:—‘‘It must be stated 
that the South-Eastern Railway Company do not 
provide their passenger-trains with a proper amount 
of brake-power. wo hand-brakes, worked b 

at the extremities of trains, consisting of 15, 

6, or 17 vehicles, is an entirely insufficient amount 
of brake-power, independent of the brake on the 
engine; but Iam afraid that it is hopeless to ex- 

t that all railway companies will turn out all 
eir passenger-trains fitted with continuous-brakes 
throughout their whole length until the law onthe 
subject is altered, and a severe penalty authorised 
for thus wilfully and y endangering the 
public safety.“ 

We are told that the crossings at Cannon-street 
are of such a character that ‘‘ except for the security 
which is obtained from the interlocking of the 
points and si by 5 signalmen from 

0 in mistakes, the station would not be work - 
able. 


It will be remembered that last year the Con- 
tinuous Brakes Bill was thrown out by the House 
of Lords: but it is to be hoped that when intro- 
duced in the present session it may become law, 
and prevent companies sending out their trains in 
the dangerous state described by Colonel Yolland. 

Olement E. Stretton. 

Leicester, April 21. 


BICHROMATE BATTERIES. 


A aa answer to Albert Jenkin (21332, p. 
153), e D'Or's pare I can say it is 
a bichromate battery. The one I have ran down 
in three hours. It is his No. 2 battery. Here are 
the directions for charging it:—Dissolve in a large 
washjug IIb. of bichromate of potash in nearly 
three quarts of boiling water, when cool, add Alb. 
of commercial sulphuric acid, jun giving one stir 
with a stick, and again allow to cool. This done, 
fill the jars to within I zin. of the tops. It has two 
carbons and one zinc to each cell. The carbons 
are błin. by 2}in.; the zinc ĝin. by 2hin., and }in. 
thick. There are three cells, and, of course, con- 
nected in series. It gave a light of about 1 c.p. 
The method of raising the carbons and zincs out of 
the liquid is by means of two strings and a curtain- 
ring at ends of string, which, when raised, is 
hitched on to a screw outside of box. 

Rochdale, April 23. R. C. 


(21360.J]—I HAVE tried the solution as recom- 
mended in a late number of ours (NM. 
. and find a great increase in battery 


iasol 
would alternate plates of carbon and zinc work, if 
all were i in one large trough, instead of 
having zinc and two carbons in epon 5 f 


A SIMPLE ANEMOMETER. 


[21361.)}—I HAVE seen an instrument lately 
which was made in a few minutes, aud which, 


though probably of no 


cap and jet respectively of a 


eat scientific accurac 
still gives a fair idea of the force of the wind,’ 
whichis all that mo po le want. As great in- 
genuity is displayed in its design, I venture to send 
a description. 

Fig. | shows the instrument complete, Fig. 2 
shows method of attaching ap to the arms, and 
Fig. 3 gives details of , lubricator, kc. The 
cups are formed of the halves of old spoiled tennis- 

. Wire is threaded in and out around the 
edge of each, the ends twisted together and stuck 
into the ends of alight wooden cross, made of 
about łin. square stuff. These arms are let into 
one another at centre, like the corners of an Oxford 
frame, and the whole stiffened by a wire running 
through each, near its end. A steel knitting- 
needle x forms a pivot and runs in pieces of brass 
66’, which act as bearing and footstep respectively. 


Fle. 


— — 


— 


They are made by drilling holes in 14. diameter 


5 into a 
penny squirt 
This is 


brasse wire. ese 
the superfluous part of jet being cut off. 

the most difficult 9 but it only wants care 
to avoid melting the squirt. The latter is let into a 
hole on a tall post, as shown. A half tennis- ball 
o is placed on spindle 4, so as to shelter bearing 
from rain, and turns with the arms. Wire rings, 
fitting spindle tightly, are sprung on beneath c and 
6 to support the “roof prevent spindle 
jumping out of its bearings. ò should be long 
enough to dip into the oil with which squirt is 
filled. The anemometer I saw turns with the 
slightest breath of air. The hemisphere C. is a most 
important feature when durability is considered. 
A ring D is soldered on spindle below A, and an- 
other is sprung on above it to hold it in place. 

Glatton. 


INCANDESCENT LAMPS. 


(21362.]—In the report of what I said at the last 
R.A.S. meeting on this subject, two slight errors 
Sie of them mine) occur, viz., the porous cell is 

led with diluted ‘‘muriatic,” not ‘‘ sulphuric ”’ 
acid, and the granule (Dale’s) battery lasts 
nine, not six.“ months. Much, of course, 
depends on its use. J. Rand Capron. 


BISMUTH IN COPPER AND EXTRAC- 
TION OF GOLD FROM IRON ORE. 


(21363.]—REFERRING to a query Ota 49659) 
relating to the extraction of bismuth from copper 
during the Welsh process of copper-smelting, your 
valued correspondent, Professor Huntirgton, in 
letter 21197, replied rather indefinitely saying 
that bismuth should not be eliminated during 
N of refining.“ and then afterwards con- 

uding that it is eliminated in the refining,“ 
giving reasons based upon actual experiment for 
the former statement, and reasons based apon 
theoretical considerations for the latter. He ; 
upon theoretical considerations, states that bismuth 
can be readily eliminated during the best select- 
ing process. 

Although I have not been able to find amongst 
my notes any analyses which bear directly upon 


the question, I know in some instances which came 
under my notice that bismuth was found to be 
concentrated into leady bottoms,” which were 
formed from a very impure copper regulus con- 
taining lead, antimony, arsenic, &c. 

As regards the elimination of bismuth during the 
“ refining ” (I mean the “oxidation” which pre- 
cedes the actual poling ), I was, until I read 
Professor Huntington’s letter, under the impres- 
sion that bismuth was one of the impurities which 
are removed from copper by oxidation. As I am 
by no means alone in having held this opinion, 
Prof. Huntington’s experiments are of some little 
importance, and I therefore write to ask him to 
ve us some account of his researches in this 


Prof. austen also replied to query 47133, 
No. 898, Vol. V., and mentioned the fact that 
gold would be concentrated into the reduced iron 
on smelting auriferous iron ore, and from which it 
could be separated by fusion with lead. Now, in 
smelting some varieties of ore, iron containing the 
precious metals is almost unavoidably formed, and 
Geuceally speaking, Wiis Aodan gous iE 

enerally ’ product goes ug 
many operations of smelting, roasting, and conver- 
sion into regulus, &c.; and it is not until a consi- 
derable amount of labour and fuel have been 
3 that the precious metals are satisfactorily 

ted. I should be very glad if Prof. Hunt- 
ington would give us some account of this process 
of fusing auriferous iron with lead. It certainly is 
of great interest to many people, and, so far as I 
am aware, no mention is made of it in any of the 
standard works upon metallurgy. I would have 
written rane this before, but I have only 
recently returned from abroad. 

Another Metallurgist. 


THE GERM THEORY OF DISEASE. 


(21364.]—Te following extracts are made from 
au old book, published in its fifth edition in 1726 
and entitled New Improvements of Planting and 
Gardening, both Philosophical and Practical, by 
Richard Bradley, Professor of Botany in the 
University of Cambridge, and F. R. S. 

I think they may be interesting in being a very 
early statements of the Germ Theory of Disease 
almost in its modern form. 

In the chapter on Blights of Plants, he says I 
am very apt to believe that the most epidemical 
Distempers mankind is subject to proceed from 
poisonous Insects, which are either eaten unregarded, 
or are sucked into the Stomach with the Breath, as 
that worthy gentleman Mr. Balle so curiously 
observes in a letter I have received from him relat- 
ing to infectious Distempers, which I shall annex to 
this chapter, as it contains many observations which 
may help to explain and confirm what I shall offer 
concerning Blights.”’ 

The letter is as follows: 


„To Mr. Bradley, &c. 

„Sir, —U pon discoursing with you some time since 
upon Blights upon Trees, you seemed to be of opinion 
that they were the effect of Jnsects, brought in vast 
armies by the Easterly Winds, and by lodging upon 
the Plants proper for their Nourishment, they pro- 
an „ that Distemper which is called a Blight 
or t. 

‘ You was then desirous of what observations I had 
made concerning J’estilential Distempers subject to 
mankind, which I believe to p from the same 
cause that produced Blights, s.e., from Insects. . . . 

It is a common received opinion that the Plague 
proceeds from an Infection in the Air, and so 
undoubtedly it does. He then shows that 
it cannot be from the sole operation of ‘‘ poisonous 
vapours from minerals,“ or such as are found in the 
Grotto del Cane, or in Mines, for though they are 
plainly more destructive to Animal Life than any 
others that have been known, in that they act 
much quicker apon the Spirits of Animal Bodies 
than those which are said to occasion the Plague 
and other Pestilential Distempers : And there is 
this Difference likewise between them, that a Body 

oison’d by the first will not communicate that 

oison to another, as People infected by that 
Vapour which causeth the Plague are known to do; 
therefore, I think it plain that the most nauseous 
Vapour of itself will not cause any Distemper that 
5 Fpidemical, that the Plague proceeds fro 

It seems, then, 8 ue m some 
other cause, and that Isup to be Insects of that 
extraordinary Smallness t they are not to be 
discern’d by the naked Eyes; they are so light that 
they float in the Air, and so are suck’d in with 
the Breath. Such Insects not being among us 


hatch'd or nourish’d by some Intem of Air, 
or from some poisonous Vapours ari from Boggs, 
me 


“ The are various, according to the 
nature of the Water or Air they are bred in; their 


Eggs being first laid by some flying Animals, which 
are then hatch'd, and passing through the several 
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changes common to Insects, at length take Wing; 
and being drawn in with the Breath, may perhaps 
be either killed in our Bodies, and cause a violent 
Ferment in the Juices; or else finding proper 
Nourishment, they breed in the Lungs, Stomach, 
or other Parts within us, and probably may occa- 
sion those Biles and Breakings out im the tender 
Parts of the Body that are called Plague Sores. 
But these Insects are some of them so extremely 
small that they are only capable of being discern'd 
with good Microscopes: . . . .”? 

He goes on to state why he supposes the Easterly 
winds are especially injurious :— 

„These winds we see bring Caterpillars, and 
many different Znsects and Flies, which meeting 
with Places fitly adapted to nourish them, they are 
there brought to their wing’d State, which I con- 
ceive is the same in the invisible Animal as in the 
visible; nor, indeed, is any Part of the Earth or 
Waters, and it may be the pure Air itself, free from 
Seeds of Life.” 

He mentions various ‘‘remedies against J: nfection, 
such as the Smell of Rue, the Smoak of Tobacco, 
but especially Tur and Pitch- Barrels.” 

He mentions other infectious diseases besides the 
Plague; but enough has been quoted to show the 
drift of the letter. 

I will only quote a section of the preceding 
light ’’ to show that the word Insect 


ere It is inferr’d, that in a full Drap of 
Pig t Million two hundred 
and eighty thousand of these .4nimulcula ; which, 
if their Smallness comes to be compared, a Grain 
of Sand broken into Eight Millions of ae parts, 
one of these Parts would not exceed the Bigness of 
cue of these Inzects. 
In all the above quotations the italics are in the 
original. W. G. G. 


LEGAL REPLIES. 


21365.] — Bumpma Sociery — MORTGAGES 
` a is impossible to advise satisfactorily 
' upon the effect of Building Society mortgages, or, 
indeed, of any other legal documents, without 

reading them. But by virtue of the doctrine of the 
Consolidation of Mortgages the bales society in 
the cyt be could throw the ae o 8 chin 
upon property on to second pro 
ö and claim payment of the . l it 
to be redeemed. Question 3 I cannot understand, 
and as to 4, the proper thing for the querist to do, 
if he wishes the matter brought to an end, is to 
bring an action to redeem the property mortgaged 
and ask the Court to order a sale. 
House AGENTS — Commission (50038). — The 
querist can certainly not stop his commission against 
the builder by giving tenant notice to deduct it from 
the rent, as no such deduction from rent is possible. 
It seems to me that the querist has a fair chance of 
success in action against the builder; and as to 
e I suppose every solicitor is willin 
to exercise his profession on the usual terms; but 
can hardly be expected to advise precisely through 
these columns, on the general merits of a claim 
which must depend upon the facts. 


. Custopy or Lunatic (50042).—As it seems the 

wife was insane when she went into the asylum, she 

cannot be let out until she is recovered, and the 

querist’s notion of having her out for a month on 

trial is hardly feasible. He had better wait until 
she is well. 


Burar (50057).— This is doubtless done by virtue 
of some statute or re tion with which I am not 
acquainted, but which I will try and find out. 


LANDLORD aND TENANT.—NOTICE TO Quir 
(50038).— The answer to this question wholly de- 
pends upon a material fact, which us usual is not 
stated. How was the rent payable? Did the 
tenant py the proportion of rent from November 
Ist to X’mas, aud then start from X'mas quarter? 
If he did, then it is clear law that the tenancy 
commenced ut X’mas, and so the notice must ex- 
pe then; if he did not, but has paid rent yearly or 

alf-yearly from lst} November, then this is the 
date of the tenancy, and the day on which his 
notice must expire. It is very likely that different 
Ms of stating the facts have given rise to 

ifterent legal opinions. This often happens, aud I 
find clients and querists generally, omit the most 
material points—of course unknowingly. 

Prosare Duty (50100).—Leaseholds are liable 
to both Probate and Succession Duty where the 
latter is applicable ; but for probate an allowance 
will be made to the extent of any mortgages upon 
thom. The Probate Duty upon an estate sworn 
under £2,000 is now £60. No appraiser is needed 
and the executor can make his own valuation and 
obtain probate accordingly. 

Fred. Wetherfield, Solicitor, 

2, Gresham-buildings, Guildhall, London, E.C. 


GRINDING AND POLISHING OF GLASS 
SPECULA. 


[21366.]—WE shall now have to enter upon the 
moet important part of our subject, the most im- 


portant because it will be the study of the laws 
ope which all speculum-working 1 1 
he ing out of these laws practically is only a 
matte of mice hanical skill, and of no great difficulty 
to a careful worker; it will no doubt take a number 
of letters to complete the subject in its theoretical 
and practical treatment, for I want to lay the 
foundation of a rational study of the subject, and 
to lift it from the mere guesswork of the past into 
the certainty that every process is capable of when 
its laws are fully understood: my attempt may be 
only a start, but it will be a start in the right direc- 
tion, which must of necessity be followed, and no 
doubt improved upon by future investigators and 
workers. I shall have to divide the treatment of 
the various stages of the process into the theoretical 
and practical, lest the practical amateur should be 
discouraged by the effort to disentangle the prac- 
tical from the theoretical: to him the practical 
division is all he need particularly attend to, while 
the theoretical will lay the foundation for future 
progress. I should, though, advise the amateur to 
master both divisions thoroughly; it will be an 
immense advantage to him, and he will be able to add, 
perhaps, a little more to the knowledge of the laws, 
or to the improvement of the mode of carrying out the 
already known laws. I shall be most happy to receive 
at any time any notes of results or improvements 
that may suggest themselves to amateurs, and the 
correspondence may lead to important results to be 
made aden in due time. I now commence 
the subject frem the beginning, which will be the 


Size and Faceting of the Tool theoretically con- 
sudered.—It will be most natural and convenient to 
commence the consideration of this branch of the 
subject, by supposing the case of the tool being the 
same size as the speculum, as represented in Fig. 1, 


46 W . . 


m 


and that the straight stroke is j the diameter of the 
speculum, and carries the tool at the extremes of 
its stroke on either side to an equal distance over 
the edge of the B In the figure the tool is 
at one extreme of its stroke, and is sufficient for the 
study of the laws of the above conditions, since the 
same reasoning that applies on the one side will 
equally apply to the other. The amateur will 
observe that the weight of the overhanging part A, 
from the time its edge leaves the edge of B, will be 
pressing down the centre part of the tool on to the 
outside of the speculum as with a lever, so that the 
centre part of the tool, and the outside of the 
speculum will receive more pressure, and, conse- 
quently, more wear. It is easily seen from this 
state of 1 0 that the curve of both speculum 
and tool will, of necessity, be flattening; and, 
therefore, lengthening the focus of the speculum. 
It is evident, upon the same reasoning, that 
the larger the tool the faster this flattening 
will go on, and following naturally from the con- 
verse of this, that the less we have the tool the less 
will be tho flattening, till, when we so far decrease 
the tool that its edge will not overlap the edge of 
the speculum, then, as there is no weight from an 
overhanging part, and further that the edge of the 
speculum is but for a short time covered, and con- 
sequently worn, that the centre of the speculum 
must be constantly deepening, i.e., shortening in 
focus. Now, it follows that between these two 
extremes of lengthening and shortening, there 
must be a size of too] (with the supposed 4 stroke), 
with which the focus will neither lengthen nor 
shorten ; now, with such a sized tool let us suppose 
the stroke to be lengthened to half the diameter of 
the speculum ; it will now be evident that as the 
leverage and weight of the overhanging part is 
increased, the weur on the centre part of the tool 
and the outside of the speculum will be also in- 
creased, and consequently the flattening will com- 
mence again ; and we should have to lessen the 
tool to restore the balance of wear between the 
outaide and centre, so us to neither lengthen nor 
shorten the focus; so that from this we seo that 
the length of the stroke, as well as the size of the 
tool, is an influencing condition, and, that each 
length of stroke requires its particular size 
of tool to not alter the focus: so much 
for the effect of the tool when on the speculum. 
Now let us study the effect of the speculum when 
on the tool. We will suppose the 4 stroke again, 
and the tool the same size as the speculum ; this is 
represented in Fig. 2. Here it will be observed that 
the weight of the overhanging part A of the 
speculum will press the centre part of the speculum 
on the edge B of the tool, as with a lever, with 
greater force the further it gets over to the extreme 
of the stroke, and thus add to the wear of the 
centre of the speculum and the outside of the tool, 
so that the centre of the speculum will be deepened, 


and the outside of the tool worn away more than 
its centre. Thus a continual shortening of the focus 
will be going on with an increased convexity of the 
tool—the opposite effect, in fact, of the tool being on 
the speculum. It is evident that by increasing the 
size of the tool we give more surface to support the 
overhanging part A, and more to be worn away on 
the outside of B, and thus the shortening of the 
focus will be counteracted, until, if we suppose the 
tool increased in size till its edge is not overpast by 
the edge of the speculum at the extreme of its stroke, 
then there being no overhanging part, and the out- 
side of the tool getting little or no wear, the centre 
of the tool will be lowered, the figure of the specu- 
lum will have to follow, and so a lengthening 
of its focus will also follow. Now, between this 
last condition and that shown in Fig. 2, i.¢., 
with the tool the same size as the speculum, there 
must be a size of tool that will just counterbalance 
the effect of the weight of the overhanging part A, 
and thus prevent the lengthening and shortening, 
aud so keep the focus—.c., the curve—the same: 
this was the reason the old workers had to have 
their polisher (which was always under the specu- 
lum) a little larger than the speculum. Let us 
suppose, with the § stroke, that the size of the tool 
has to be 20 larger than the speculum to keep the 
same focus, which was about what the old masters 
found to be right: it is evident that if we lengthen 
the stroke to 4, this will increase the influence of the 
weight of the overhanging part A by increasing the 
leverage, and set up a shortening of the focus again, 
by a continual deepening of the centre of the specu- 
lum, and thus keeping the centre rays’ focus shorter 
thau the outside; thus it is seen that the length of 
the stroke is as important a condition as the size of 
the tool. Now, to make the average length of the 
stroke during the whole working just such as toa 
little over-counteract the in size of the tool, 
and thus produce a little shortening of the focus 
of the centre rays, just sufficient to bring their 
focus to the same point as the outside, and not 
overpass this, was the great secret that required 
so much experience in the old workers to get, 
and will require the same experience now for 
any who attempt to work by hand, the proper way 
by hand being, undoubtedly, to have the speculum 
on the tool, and the polisher a little larger than the 
speculum, and then to regulate the average length 
of the stroke so as to produce the necessary 
shortening of the centre rays more than the out- 
side, so as to produce the parabola. Here, it will 
be observed, is one advantage of the machine—the 
length of stroke can be regulated toa nicety ; 80 
that by experiment it can be found what is the 
exact length with the size of tool used to produce 
the parabola, and this, even with a machine, isa 
far more delicate matter than most suppose; how 
much more with the uncertain movements of the 
hand; That the old masters were right in having 
the speculum on the tool will a also from the 
next part of the subject I have to call the 
attention of the amateur to—viz., the curve pro- 
duced by rubbing two surfaces together. Hitherto 
I have supposed that the curve has been a regular 
one while increasing, or decreasing, or stationary 
in focus. H. A. Wassell. 
Addenbrook Villa, Love-lane, Stourbridge. 


(To be continued.) 


MEDICAL NOTES. 


A Cure for Styes.—Among the most trouble- 
some and often noticed eye affections are what are 
known as hordeolum, or common stye. Dr. Louis 
FitzPatrick, in the Lancet, differs from some of his 
professional brethren, who persist in ordering the 
application of poultices, bathing with tepid water, 
&c. These no doubt do good in the end, but such 
upplications have the great disadvantage of pro- 
longing the career of these unsightly sores, and en- 
courage the production of fresh ones. Dr. Fitz- 
Patrick has found, after many trials, the local 
appia on of tincture of iodine, exert a well-marked 
influence in checking the growth. This is by far 
preferable to the nitrute of silver, which makes an 
unsightly mark, and often fails in its object. The 
curly use of the iodine acts as a prompt abortive. 
To apply it the lids should be held u 
thumb and index finger of the left hand, while the 
iodine is painted over the inflamed papilla with a 
fine camel-hair pencil. The lids should not be 
allowed to come in contact until the part touched is 
dry. A few such applications in the twenty-four 
hours is sufficient. 

Rapid Cure of Erysipelas.—Dr. N. O'D. 
Parks, in the Lancet, relates a rapid cure of 
erysipelas in a child supervening ona burn. He 
put a thick coating of whe lead paint over the 
cutire forearm, back and front, enveloped the limb 
in cotton wool, and ordered one drachm of the 
tincture of perchloride of iron in divided doses 
throughout the day. Next morning he found the 
child sitting up. The temperature was 97°, pulse 
84, the tongue clean. About half an hour after 
painting, the pain left him. He slept well, aud on 
waking called for food. 
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REPLIES TO QUERIES. 


2% In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. 

5 : ae 

49105.) — Artificial Limbs.—To TIMBER- 
TOES. —If you procure “Grossmith on Amputa- 
tions,’’ published by Messrs. Longmans, London, you 
will get every information you require. Imay add the 
price is 2s. 6d. Mr. Grossmith, of Flcet-street, 


made me an artificial leg some years ago, and Lam sure 
no one in the trade could make a better one, and 
another person in the same village has had one of 


his make this 38 


years, and it is as good as ever.— 
A, LESTER. . 


the leg to heat, and shrink, and get weaker. In 
reply to Walter’s letter, in respect to last illus- 
tration, the leg does not get hot and nasty from 
the stump perspiring ; the stump projects 21in. 
through the socket, which is covered with stocking 
knitted to fit, the air passes freely through; also 
there are holes punched in all round, and allow 
free ventilation, the leg beds in and feels easy. Of 
course the horse-hair uires removing and 
tearing out occasionally, and putting back again. 
a it gets too short, it is replaced with new.— 


{49324.]—Sundial._As Mr. Hampden has 
stated his problem definitely this week in letter 
49324, I beg to inform him that I intend to construct 
a model of what I believe (although I know Mr. 
H. does not) to be the motions of the earth round 
the sun, and with it will show that ‘‘a dial-plate 
and gnomon cau be fixed on a revolving globe and 
rotated before astationary lamp, and exhibit the 
radial shadows which mark the pro ssof the con- 
secutive hours during the day.’ At the same time 
I do not wish to attempt to convince Mr. H. with 
this model that the earth isa globe, and that it does 
actually rotate on its axis and revolve round the 
sun, although I should use it as an illustration of 
those movements to others less sceptical, but 
simply to comply with the conditions just quoted 
from his letter. I therefore present myself as a 
candidato for Mr. Hampden’s 10 guineas. If Mr. 
Hampden will advertise his address, I will send 
him a sketch of this instrament, by which he may 
prove the truth of my assertions himself.—G. M. S. 


49524.]—Sundial.—If “ Battle” would kindly 
inform me as to the method of fully illustrating 
the earth’s motion by certain chemical combina- 
tions,“ he would, I am sure, greatly interest 
many besides myself. I never was so puzzled in 
my life: and my anxiety to hear his explanation is 
intense.—JOHN HAMPDEN. 


[49324.]—Sundial.— Since seeing Mr. John 
Hampden's reply to my offer to construct a sun- 
dial to show the time on a revolving globe, I have 
constructed such a dial, and will forward it to him 
through the editor of this paper, engraved on brass 
and mounted, so that it can easily be fixed on a 
common globe, on condition that he deposits the 
sum mentioned (ten guineas) with that gentleman, 
and consents to his being umpire in the matter, if 
he will kindly take the trouble to do s0.—SuNDIAL 
(W. Peck), 6, Hanover-street, Edinburgh. 

We must decline the offer. Editors have not 
happy times as umpires in such matters.— 


(19324.]—Joshua and the Sun and Moon.— 
Lam very much obliged to Mr. Lancaster for the 
trouble he has taken in replying to my question. 
I should like just to point out that if the sun 
being silent (or darkened) in the midst of heaven,“ 
de the meaning of the passage in Joshua, it does 
not necessarily follow that such darkness began at 
noon, as would be implied by the words stood 
still.” Icall Joshua’s words a prayer on account 
of the opening words of the 12th verse, which are 
even stronger in the Septuagint :—“‘ rove ’eXGANTEY 
*[yoove TP Kupiov.”’ What I said about the 
gm irae Hebrew was, perhaps, not pertinent. I 
had in mind the words, ‘‘ The sun stood still, and 
the moon stayed.”’—TRESILIAN. 


(49324.] Joshua and the Sun and Moon.— 

is is by no means a solitary miracle; precisely 
the same thing occurred in Spain. See Ford's 
Handbook of Spain (Murray, 1855). In the 
year 1247 Don Pelayo Perez Correa was fightin 
the Moors, and night eos on before he coul 
finish the slaughter, he implored the Virgin to 
„ detaia the day” to enable him to finish the busi- 
ness, promising to build her a temple (precisely as 
Cesar did at Pharsalia to Venus), and thie Sun was 


immediately arrested in his course. Don Pelayo 
was a very pious man, and kept his vow, and there 
stands the temple on the site ot the battle, dedicated 
to Santa Maria Tudia Tendudia,not far from Seville, 
in Andalusia. The Marquis of Tendudia derives 
his title from the event, which is a corruption of 
„% Deten tu el dia —“ Detain thou the day — his 
prayer on the occasion. The same holy commander, 
on another occasion, when his troops were perishing 
with thirst, struck a rock with his spear, and im- 
mediately there issued a stream of water. (See 
Historia de Sevillia,”’ iv. 156.) The e 
is very properly denominated the Joshua and Moses 
of Spain. Anyone who doubts this may verify the 
facts by paying @ visit to Segura de Leon —about six 
leagues from Seville—where he will see the temple. 
The amount of ignorance and scepticism that pre- 
vails in Europe in the present day is ing 
and almost incredible. Here is a phenomenon 
occurring in the 13th century quite as 
authentic as all other similar phenomena, 
and vouched for by ecclesiastics of every 
degree—holy prelates, abbots, &c., even sain 
male and female—and yet it seems to be doubte 
and even unknown. Would such sceptics have the 
sun stand every day? It is only on grand occasions 
—of great slaughters of innocent people—that the 
gods interfere and allow daylight sufficient to finish 
off such important matters. I have heard this event 
spoken of derisively, and the power of the Holy 
Virgin irreverent} doubted by heretics, unbelievers, 
miscreants—people without any true piety. Such lost 
wretches are capable of doubting even Joshua’s 
performance.—A. G. 


493314.]—Eel Fishery (U.Q.)—I should advise 
J. Brown to make a funnel net, something the same 
as fish-pot; it would lie on bottom of river or 
stream, and would not choke up; could have 
several of them, as they would not cost a great out- 
lay.—CYPHER. 

[49360.]—Portable Boiler-Tubes (U.Q.)—In 
all probability, ‘‘Tube’’ has an inferior class of 
tubes, either iron or steel—which, he does not say. 
I puta set of twenty-eight zin. steel tubes into a 
Ruston and Procter 8 h.p. portable boiler six 
months ago, and they give every satisfaction. To 
take out old tubes, get a rod of I; in. round iron, 
about a yard longer than the tubes, and make it to 
sketch. Fig. 1 is split down the centre about 9in. 
or lft., so as to spring and rub top and bottom of 
tube when in. Put this in smokebox end of tube, 
aud drive out the rings at firebox end. Then get a 
tool made to sketch, Fig. 2. This is made, in 


1 ——————9 IN ——ů——— 


diameter a shade less than the hole in the tube- 
plate, but large enough to catch the edge of the 
tube; this is to drive the tubes out with. When 
all out, replace with new tubes, and let them 
project gin. beyond tube-plates ateach end. Get 
someone at the opposite end when using expander, 
which you can do now the tubes are in. After 
expanding the tubes, fill boiler, to cover tubes, with 
water. If any leak, expand up; then drive in 
rings as before. The person at the other end is to 
keep you from shifting the tubes while expanding 
them. The rings used by me were not turned, but 
simply forged, as supplied by the maker of beiler.— 
J. Sutton, Preston, Lancashire. 


(49460.]—Chemical Atoms.—Does it not occur 
to Sigma ” (page 36) that he writes like one who 
feels he has a weak cause? If for mere purposes of 
analysis one system is as good as the other, then for 
** penetrating the actions of nature,“ &c., the same 
remark holds good. How can Sigma,“ or any- 
one else, study chemical actions, &c., at all without 
calling in the aid of this mere analysis, which is 
really at the bottom, or rather tho groundwork, of 
all such study? The fact really is that, for pur- 
poses of analysis, the O8 theory is by very far the 


simpler, as Fresenius says, both for explaining re- 
aoe and also for naling the need sal N 
tions (the flgures are so much less). By the way, 
why do the disciples of the O16 theory say one 
nie ira yet write N in 

ing of iron compounds, says ferrous oxide is 

e,0,, and immediately commences to write about 
ferrous oxide as FeO, with the excuse that for the 
sake of simplicity we write the formules 
with half their probable molecular weight, —as 
much as to say we believe one thing but do another; 
or although we know what is true, we vrrite error 
for the sake of simplicity! If this is allowable, 
why not for the same reason write N,O, as NO, &c. 
“F. B. A.,“ page 36, says, half the H may be 
removed from water.“ How can this be? For, 
taking his own illustration, on adding potassium to 
water, it seizes upon an atom of its O and liberates 
an atom of its H, thus entirel 5 it 

K -+ HO = KO + H, or K, + O = K,O + )- 
ndoubtedly, on the O16 theory, H,O is the true 
composition of water, from the simplə fact of the 
atomic weight of O being doubled—it follows that 
there must be a doubling of the H; at the same 
time, HO is just as correct, and simpler on the older 
5 While such a chemist as elot retains 
the old views, I do not feel myself at all fearfully 
behind the age in keeping to them also. As an old 
gentleman, a first-rate chemist, with whom I 
studied, said he belonged to the old school, and 
as he saw no advantage, but rather considerable 
disadvan , in the new theory, he preferred to 
remain as he was.“ The acceptance of O16, even 
though it be by the far greater majority, does not 
in any way prove its correctness or superiority ; but 
may be like many other new ideas, which have 
their day and then disappear. Even Sigma 
appears to be one of those who have been converted 
(not convinced) against his will. I noticed the re- 
marks of A. H. Allen, page 14, and have given 
them the due respectful attention they deserve. 
‘¢ Eclecticus ” seems so able a defender of the faith 
that I need not attempt to pursue the argument 
further, and have been much interested in the re- 
marks made by him as well as others, to whom I 
must express my indebtedness. P.S.—Since writing 
the above I have come across some 1875 MECHANICS, 
containing a series of letters on this subject, in 
which Eclecticus' seems to come off best.— 
EXPERIMENTER. 

[49474.]—Insulation.—The querist does not say 
whether the water under pressure is to be hot or 
cold. If cold, I should insert in the screw a flanged 
plug of indiarubber, with the flange inside, and pass 
the wires through this. It might be done with g 
and platinum wires, by pasung lass round the 
wires se tely, inserting in hole in the screw, 
which should left rough, and then melting- 
in soft glass with a blowpipe; but I doubt its 
making a good job.—Sicma. i 

[49494.]—Chemical.—In answer to E. G. T., 
Plymouth,“ of course I supposed that there was a 
sufficiency of I present to form with SH, enough HI 
to be able to saturate all the sodium carbonate pre- 
sent. Were this not the case, of course any sodium 
carbonate which might be free would form, with the 
SH, present in excess, NaS. As a matter of fact, 
sodium carbonate, when treated with H, S in the 
cold, becomes split up into sodium bicarbonate and 
sodium hydrosulphide. If ‘‘Plymouth’’ means 
that he has any fear that, in presence of an excess 
of I, any sodium hydrosulphide would be formed, 
and preserved undecomposed, he is mistaken. 
NaS + 21 = 2NaI + S.—Lvux. 


[49591.]—Polishing Brass.—I thank ‘‘ Gas 
Engineer for answering my ey What I wish 
to know is the practical method of polishing brass 
goods, such as the coronæ, candlesticks, &c., seen 
in churches. There is, I believe, a quick way of 
a EE up a polish in use in the brass trade, by 
which a plain brass plate or a common brass shovel 
is poe up to ahigh colour in a very short time. 
I shall be greatly obliged if anyone in the brass 
trade, or Gas Engineer, can give the desired 
information.—Brass. 

[49718.] — Toes Pointing Inwards. — After 
considering your case, I deem it advisable for you 
to take your boy to a surgeon, as the case is one 
which needs to be seen in order to be understood. 
If it is merely a case of bending outwards of the 
shin-bones, it can be remedied. by the child wearing 
in the daytime a light, well-padded splint, going 
from the inside of the knee to the inside of the 
ankle, resting on these points. Broad straps are 
then fastened firmly around splint and leg. The 

ressure in a few months will strengthen the bone. 

there is also a slight bending outwards of 

the thigh-bones, it will mend as the shin-bones 
straighten.— PRACTITIONER. 


mineral oils can 
with S 5 Me ean 80 ty 
minerals ; but, for the purpose mentioned (spindles) 
a light oil, such as I stato’, should be seed: The 
great advantage of these oils over animal or 
vegetable is that they do not turn acid by keeping 
any time. If Inquirer will advertise his 
address, I will send sample.—NeEmMo. 
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[49758.]—Barrel Organ.—The explanation on 
p. 155 of the absurd diagram on p. 111 only makes 
matters worse. So far from the drawing represent- 
ing only a portion of the mechanism of a barrel- 
organ constructed on the suction poore- it 
represents only the crude ideas of Mr. G. Fryer ; 
but why did that gentleman seud it when he 
acknowledges that the bellows will never do as 
represented ? Does Mr. Fryer know what he 
means himself? The feeders are not shown, it 
appears, but the reservoir is. I should have thought 
it was just the con , for the fact is that the 
part marked W (p. 111), which Mr. Fryer calls the 
wind-chamber, is not wanted at all. Having in- 
joes his valve by pon a piece of wood on it, 

5 ia t to injury by saying it 
should be ‘‘ furnished with a spring. For all 
exhaust bellows, English Mechanics will quite 
understand that nothing but a bit of leather can be 
required. On p. 111 is printed, ‘‘the method of 
setting out barrels for organs is one which requires 
considerable judgment, and also a knowledge of the 
theory of music. On p. 155 I find he misunder- 
stands me when he supposes that I think that a 
knowledge of the theory of music and harmony are 
necessary to enable anyone to pin a barrel.“ It is 
a great pity Mr. Fryer, when he sends illustrations, 
does not draw them correctly, and when he writes, 
take care to say what he does pot mean, as well as 
what he does. Perhaps Mr. F. would kindly 
explain how he puts feeders to that illustration on 
p. 111.—Oreanon. 


[49791.)— Weight and Water.—When I put 
this query (p. 41), I simply asked whether the wheel, 
under the conditions mentioned, would move. If it 
would, where would the impetus given it cease ?” 
Now it is of little use to expatiate upon other con- 
ditions, or to assume in the first place that the 
answer is (0), and then write a demonstration as 
clear as mud to prove it so. The cylinders and 
weights are equal : with equal leverages, these cer- 
tam y produce (0). New has the vacuum a 
buoyancy or not? The weights are sufficient to 
overcome the preseure of air and water, and thoy 
rest upon that pressure when they each arrive at 
CB, and not upon the wheel; nevertheless, the 
weight’s equivalent will then be upon the wheel at 
the closed end C.— NORFOLK. 


49794.]J— Swedish Abacus. — There is an B. H 


article on the abacus in nearly all eyclopædias, 
and, if my memory serves me, a dood deal about it 
in back volumes. See, for instance, the Penn 
N under head Abacus an 
‘* Numeration.’’— Essar. 


[49809.] — Electro-Magnet.— It has been 
frequently stated that, as a general rule, electro- 
magnets should have as much wire as they will 
carry in a bobbin the diameter of which is three 
times that of the core. For your magnet, the legs 
are rather long for jin. iron; but you can use 
either 18 or 16 wire, and wind it on until the 
diameter of the wire coil becomes 2}in. You need 
not be particular toa 96th of aninch. Leclanché 
cells are scarcely suited for use with electro- 
magie that are to show-off their lifting power. 


[49817.)—Stannic Ware.—If “J. K.” knows 
that this 1s patented, he should look up the por 
aces e then he will have full partic 

un. Dor. 


[49825.]—Shear-Steel Filings.— Won't they 
do for ing fireworks or steel-wine’—J. T. M. 


[49831.])—Dynamo.—Querist can only find out 
how much of his engine-power he is absorbing, b 
testing; but roughly he can ascertain how muc 
it will do, and then try if his work demands more 
than half. If he has two 15 owe: to spare he 
might perhaps have 12 or 15 of the lamps he men- 
tions. To his last question I would say, Nobody 
knows; but each inventor thinks his own the best.— 


[49839.]—Barrel Harmonium.—The replies 
to a somewhat similar query will have helped this 
querist ; but 5 octaves is no joke. The barrel is 
referably hollow, but need not be, of course, if 

ightness is not an object. As the diameter will be, 
say, 7in., if it is of lime it will be fairly heavy to 
cover five octaves. You will get a fair idea of 
what is required by looking on p. 577, No. 935: 
but if I wanted a barrel of that size I should go to 
the makers of the mechanical pianos, and ask the 
price for one pricked with so many tunes. If you 
took a walk up Farringdon-road, and hunted about 
there, I should think*tyou would get it done cheaply. 
All the pricker would want would be the gauge 
that is the distance pr of your levers marked for 
me hele 61, and a list of the tunes you require.— 

- MAYER. 


— 


49846. Faulty Gas-Engine.—I don't un- Part 


derstand how anyone can help in this matter 
without looking at the engine. Has querist put his 
question to the party from whom he got his 
castings ? — EsSAR. 

49859.] — Hat Ventilation. — In 


ug ly to 


hat made on p 
together pieces of linen saturated with shellac. 
These foe are stuck together on a block, and 
lastl 
ask 
before the silk is put on, so that when the silk is 
put over them no one is any the wiser. The silk 
will be quite porous enough, and let in plenty of 
air. Also let him have an ordinary pba areas 

at the top, and his object will be attained.— 
ALLINSON. 


ment of 
cisely similar to that in a m 
difference being that provision should be made for 
greater separation of the object-glass from the 


light from the condensers converging to a point is 
quite right (you are wrong in ae otherwise), 
and the distance between the lamp an 


sers should be so adjusted that the point or apex of 
the cone of rays falls at or about the optical centre 


condensers, in order to get 
but, otherwise, it is not absolutely necessary. The 


the treatment of psoriasis, as now carried out at 
the Western Infirmary of Glasgow ?—W EsT KIRBY. 


intending users of c 


is about as pa as the linen iteelf. I think 
it would no 


how to remove these stains ; but it went to the limbo 


views of Labor on this 


urgeon's query. I should advise him to have a 


then the other can be taken away; the three 
screws, III, should be double-shouldered, the one 
next the tap only binding on bar i i. The head- 
shoulder must not bind the bars together. I need 
not say that good work is a most essential t in 
this pendulum. Dimensions: 5 yi bs ; 
the distance from the upper of the pendulum- 
ring to the centre of the dall is 40°75in. ; and to 
e lower end of the front steel bar is 3550 in.; 
from the upper end of the zinc bar, where the back 
bar of steel rests or on, to the centre of ball 
30°25in. ; thickness of l bars, 0°10in. ; length of 
zinc bar is 24°80in. ; thickness a little over 0°20in. 
The centre of the ball hangs on the end of the tube 
of the regulating nut, where it was tapped to work 
on its corresponding screw, made near the lower 
part of the back bar, formed here into a round rod, 
the lower end af which is a point or index, toa 
5 plate fixed to the back of the case, and 
Win. below the centre of the ball. The weight 
of the .ball is 13Ib. 2oz.; that of the zinc and 
steel bars, nut, pendulumi-spring, and con- 


. A tall hat is made by sticking 


e silk is put on over all. Let Surgeon ” 
is hatter to punch holes in the body of the hat 


ole 
. R. 


ie Enteos Photos.—The arrange- 
enses in an ing apparatus is pre- 
agic-lantern, the only 


condenser than is usual in a magic-lantern. The 


lam the conden- 


; 1 > ing- Ab. 1340z., weighing, in all, 
of the object-glass, which, in the case of a portrait- necting- sees, 4 ’ 
lens, is between the combinations. It is usual to| early l6lb. The zine bar of this penduiom 
place the negative to be enlarged close up to the wren Ore ear gth of com 


the whole illuminated, | Vas about 2lin. No mentionis made of the length 


rtrait-lens should be used with the back com- 
ination towards the negative.— W. RoBINson, JUN. 


[49904.] — Eczema (Psoriasis).—Will “ Per 


Mare, Per Terram ” kindly give a brief outline of 


FILC.. „ 6.8 


149904. — Eogema Psoriasis. Let me caution 
sophanic acid that it will 
stain their linen a dark, almost black, colour, which | 


make a bad basis for a marking-ink. 
I wrote to these columns some years ago, asking 


of the unanswered.—JONAE. 


[49923.]—License.—I beg to agree with the 
point: that to sell gold 
and silver watches as a business requires a license. 
I speak from practical experience, a (now retired) 
client in the watchmaking trade having always 
taken out an annual license for this purpose.— 


. 


n 


149923.]J— Gold and Silver License.—Our 
legal friend, Mr. Fred Wetherfield, of Gresham- 
buildings, is, I think, slightly in error r ing 
the use and abuse of plate licensing. According to 
the terms of my license, which I suppose is framed 
according to law, any person ere 1 articles of 
silver over 5dwts., must obtain a license costing 
£2 6s. tode so. If watches are exempt from the 
category, then I have been labouring under a 
wrong impression for 8 years past. Why 
ignorant say this advisedly) pretenders to the 
wa craft should be allowed to dabble in 
watches as they do, without any license at all, to 
the manifest disadvantage of the licensed genuine 
watchmaker, who dares not pursue his i 
without a license, I cannot understand. In my own 
and adjacent towns, I see, I may say tinkers, 
tailors, soldiers, sailors, and notably grocers, selling 
gold and silver watches—good, bad, and indifferent, 
with perfect indifference to the licensing laws. 

Therefore, Mr. Fred. Wetherfield’s statement, that | of pendulum-spri:..- 
the license required to sell gold and silver plate | though I think 
would not seem to include a watch with gold or | wi 
silver cases, I should like corroborated or dis- 
proved. I have benefited by our legal friend’s re- 
plies, so speak of this reply of his without any 
approach to disrespect towards him.—ALFOJOE. 


333 and Escapement.— 

“ 's Pendulum.” The rod of this pendulum 

consists of two flat bars of steel and one of zinc, 

connected together by three screws, as shown in 

Fig. 1, a side view; Ah, ii, are two flat rods of 

steel about zin. thick; & * is a bar of zinc inter- 

posed between them, and is nearly łin. thick ; the 

corners of the steel bars are bevelled off that the, 

may meet with less resistance from the axis; and it 

likewise gives them a lighter appearance; these 

bars are 9 0 together by three screws /, , I, whic! 
thro oblong holes in I Aand &, and ser. 

into i i. e bar À is connected to the one * 

the screw m, which is called the adjusting s- 

This screw is tapped into hh, and passes i- 

through kk; but that part of the screw 

enters k & has its threads turned off. I). 

has a shoulder at its upper end turned 

le and bears at the top of the zi: 

and is supported by it. It is neces:::: 

several holes for the screw m in order 

compensation. Fig. 2 shows flat si: 

the round holes at the bottom ar: 

of the adjusting screw m to f 

slotted holes are for the screws /, ’. 

and allow the zinc to expand a 

is a front view of pendulw: 

screw which throug): 

and clamps it tightly: =- 

should be made, to be scr 

where, supposed to be 


. 


nn 


vibration 0 
point of res. 
pallets ar: 


4° or 5. 
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caused by the use of leather which has not been 
properly prepared. What treatment the leather 
undergoes I cannot tell; but it is apparently quite 
impervious to water, and nearly as hard as horn, 
the edges being made exceedingly thin. The special 
trouble in thiscase may be that the tube or barrel 
of the syringe is not true. No glass tube is so 
unless it is bored out, and few makers will trouble 
to do this; their special study being rather to polish 
the metal-work and make pretty cases, ing up 
for irregular shaped tubes by an elastic packing. 
Any decent instrument maker would make a small 
syringe, and guarantee its absolute tightness. If 

e one Dr. Ellis goes to will not, he should try 
a better man.— Thos. FLETCHER. 


(49969. — Watertight Packing for Hypo- 
dermic Syringes.—Tangyes, Limited, of Bir- 
mingham, use hydraulic cup-leathers as small as 
zin. in diameter; he could readily make them 
himself.—H. C. 


[49980.] — Defective Diagrams. — If the 
quenst had given the size of throttle-valve and 
steam ports, it would have been more to 
answer his question. But if the above is large 
enough, he may get the diagrams equal, and then 
add ŝin. to each end of the valve and advance the 
eccentric, 80 as to ope the valve „th when on 
centre; by doing so, he will get the steam above 
the atmospheric line, and have steady turning and 
a great saving of coals. As the steam-pressure of 
301b. is of very little use at present, if the amount 
of lap given is not sufficient, you may try a little 
more.— D. VALENTINE. 


[49980.]—Defective Diagrams.—Now that 
you have given full particulars, the quickest way 
to put the valves right will be to first take off the 
steamchest cover, turn the engine on to the dead 
centre—either top or bottom will do—and move the 
eccentric forward on the shaft until the valve is 
open jin. Then turn her round to the other centre 
and see if there is exactly the same amount of valve 
opening. If the valve opens more than a quarter of 
an inch, you will, most likely, have a screw on the 
valve spindle with nuts for adjustment. Suppose 
the valve was found to be open po at one end, and 
Zin. at the other, then you would have to make both 
ends open ',in., and then set the eccentric back so 
that they would open jin. You must reverse 
this process if the valve opens right at one end aud 
is blind at the other. t acy add that if your 
diagrams 1 the usual load on the engine, the 
work could be done much cheaper with a smaller 
engine. It is ridiculous to have an engine of this 
size working with l4lb. absolute pressure on the 
piston, and carrying 30lb. in boiler, for the load as 
shown on diagrams.— LABOR OMNIA VINCIT. 


49998. | — Small Dynamo. — Thanks to 
Electra for reply to this. Might I ask him to 
give some particulars of the De Meritens”’ 
„ as it is a form I am unacquainted with. 

understand having the tubular cores slit length - 
Wise. A drawing of the machine would oblige, if 
not asking too much.—J. J. H. 


[50012.]—Mfechanical.—R. Corlett’s reply to 
this query is incorrect ; in fact, to use the train he 
mentions would be worse than just cutting 8 
threads per inch, as it would cut 8,4, which is too 
close a pitch for hardening, and if a screw shrinks 
zd in. per foot in hardening, it is still further out of 
pitch. If 12in. shrink to 1134, {f4in. will shrink 
to lin., consequently we must cut 8 threads in 
$ in., and this will be 737 per inch, to cut which 
pitch (so far as I can see) would require a wheel 
with 383 teeth, which is very likely out of the 
question; but with wheels of more manageable 
g1ze, but 3 1 of 8 a atts near 
approximation co cut. Scorch WORKING 
Mrcnarie. 


[500 18.] — Chimney for Steam - Boilers. 
Since writing last week, I have inquired the heights 
and areas (at top) of 12 chimneys at different 
works and mills, all of which I have visited this 
week ; but in each case was unable to ascertain the 
formula from which the proportions were drawn. 
None of the proportions work out by Moles- 
worth,“ nor yet by the tables given in Mr. Wilson’s 
t Chimneys for Factories,” and, as each chimne 
in the following table was working satisfactory, 
am still further of opinion that high chimneys are 
not necessary, except in special cases, or from a 
sanitary pon of view, as the difference between 
the weight of the atmosphere from 60ft. high at 
ordinary temperature of 62°, and the weight of the 
gases passing away from boiler flue at, say, 750° 
(without economiser), or 500° (with economiser) 
would be sufficient to cause motion or draught 
when the area of outlet is equal to total windage 
between fire-bars, generally about one-tenth to 
one-eighth of fire-grate area, fora single boiler: 
of course, the higher the temperature of the 
escaping gases the greater the difference of density 
per given volume of atmosphere, aud, consequently, 
the better draught and shorter chimney required. 
In the following table all the boilers are of the 
usual size Lancashire boilers, 30ft. long, by 7ft. 
dia., with steam-pressures varying from 45lb. to 


Solb., while in Manchester alone I could furnish 
the height of 100 chimneys, all of which are under 
50ft., working one, two, and in some few cases 
three boilers. The chimneys at the shipping 
warehouses are mostly a few feet above the root 
of the building ; but where a new chimney is being 
built, in or near a town, the sanitary conditions are 
considered the most important. 


Height. Top area. 

Yards. ft. in. No. of Boilers. Draught. 
55 . 18 0 6 Ji good. 
40 12 0 3 pe 5 
30 „ 11 0 3 1 
33°.. 9 0 4 a3 
37. 12 0 4 T 
22. 6 0 1 cs 
20 .. 6 0 1 ; 53 
I8 .. 6 0 2 ane 75 
18 .. 9 0 1 sluggish. 
20 .. 12 0 3 good. 
163. 4 0 1 18 
12. 1 0 2 5 

— BOSWELL ' 


[50022.]—Steam.—Thanks for the replies. The 
boiler which is only allowed 40lb. pressure (in- 
capable of being strengthened) is 21ft. 6in. long, 
6ft. Gin. diameter, compound high-pressure engine, 
l4in. bore, 2ft. Gin. stroke. e two boilers at 
60lb. pressure are 24 ft. long, diameters 6ft. Gin. 
each. Condensing engine 2(in. bore, 18in. stroke. 
Sea 8 give a sketch of reducing valve? 


[500 24.]— Engine Query.—I infer, from yo 
reply, thut the indicator you used is one of Hopkin- 
son’s. You ought to usea much lower spring than 
100lb. when indicating the engine with half the 
load on. It is advisable to use a spring to an indi- 
cator which will give a good-size diagram without 
compressing the spring up to itslimit. The makers 
of the indicator will make you a spring and suitable 
scale for any pressure you like, if you don’t happen 
to have an assortment with the instrument. There is 
usually a 60lb. spring supplied with Hopkinson’s 
indicator. Take a set of diagrams with that spring, 
and same load on engine, and it will show any 
faults much better than the 100lb. spring, the dia- 
grams with which I do not consider altogether 
trust worthy.— LABOR Omnia VINCIT. 


[50026.] Engine. — With a 26in. cylinder and a 
21m. air-pump you could not expect to get satis- 
factory results. The air-pump would be ont of all 
proportion to the cylinder. The proper size for a 
single-acting air-pump would be 174in. diam. The 
condenser would be large enough certainly, but 
could be used with good results. As for the rest of 
the parts, there would be nothing to interfere with 

our plan, that I know of, beyond the little extra 

riction. Your idea of putting a liner in the cylin- 
der is not new, and could be carried out with a 
twofold advantage—that is, the between the 
liner and oe would form a steam-jacket. But 
before finally advising the proposed alterations, I 
should prefer to see the engine, as there may be 
something else to consider than I already know of. 
—Lasor Omnis VINCIT. 


[50028.]—Engine Query.—From the appear- 
ance of the dia , the exhaust is too late in the 
opening and closing. In the first, if Youn 
Hand? would pin about # of an inch on each sail 
of main valve, and advance the eccentric to pre- 
serve the leads, there would be a t improve- 
ment in the diagram. 2nd. The spring of 100lb. is 
far too strong for 70lb. boiler- pressure: it should 
not exceed boiler pressure. “ Young Hand” 
will act on the foregoing instructions, and not 

lace reliance on his cut-off plate, which seems to 
split from the main valve on the admission of 
steam, he will find at improvement in the 
diagrams and the working of his engines. The 
admission of steam on the joint of the two valves 
is too common a practice, and destroys the other- 
wise good effects of cut-off valves.— D. VALENTINE. 


|50029.]—Pumpinog.— When the valves are in 
good order and the state of the atmosphere such as 
to allow it, a pump will lift vertically 29ft. The 
horizontal distance 1s not of so much moment as long 
as the pipes are ve enough. For ail lifts of 20ft. 
aud over I would advise a foot - valve on the bottom 
end of suction-pipe. This would keep the pipe 
always full.— LABOR OMNIA VINCIT. 


[50036.] —Enlarged Glands.— The best medi- 
cine for this condition is sulphide of calcium. One 
of the following pills should be taken every hour 
orevery alternate hour, for a couple of weeks, and 
then less frequently for some time longer. The 
pills: Sulphide of calcium, 2gr.; sugar of milk 
40gr.; to make 20 pills. After the second or third 
week some form of tonic may be administered in 
conjunction with the sulphide of calcium. Cod- 
liver oil, quinine, and iron all do good in this con- 
dition. The dose of cod-liver oil should not exceed 
a teaspoonful to begin with, and it may be taken 
alone or in combination with steel-wine or any 
equal quantity of the syrup of iodide of iron. The 
clothing should be warm, and should cover the 


whole of the body, no being left unprotected. 
Friction of the skin with a rough towel should alse 
be practised. The bowels must be kept regular, 
but only the mildest aperients used.—CHEMICUs. 


„ Hydrogen.— The smell 
is due to hydrocarbons, formed by combination of 
hydrogen with the carbon which exists in the 
iron. — L. ARCHBUTT. 


[50014.] — Disinfectants. — Calvert's Carbolic 
Acid Disinfecting Powder is one of the best. 
MacDougall’s Disinfecting Powder is another. 
Sanitas consists essentially of a dilute aqueous 
solution of camphoric acid and peroxide of hydro- 
gen, obtained by passing a current of air Mirong 
oil of turpentine in contact with warm water.—L. 
ARCHBUTT. 


[40044.]—Sanitas.—The efficacy of this disen- 

fectant is due, I believe, to its property of evolving 
roxide of, hydrogen and camphoric acid.— 
HEMICUS. 


[50047.]—Chemical Calculation.— We know 
that a gas decreases .},,rd of its volume in falling 
from0 C. to- 1°C. in temperature. That is to say :— 


273 vols. at O C. = 272 vols. at — 1 C. 
b 5 = 271 vols. at — 2 C. 


Now 1500 : 1000 :: 273: 182 and 
273 vols. at 0°C. = 182 vols. at — 91°C. 
Therefore 1500 vols. at 0° C. = 1000 vols. at — 91°C. 
— L. ARCHBUTT. 


50052.]—Barometer.— F. R. A. S.“ may rest 
assured that there is no other way of removing the 
dust except by extracting the mercury and 
thoroughly cleansing by the ordinary means, either 
by plaster of Paris or by adding nitric acid, and 
1 with a glass rod until ebullition ceases; 
in doing this, be particular in keeping on the 
weather side. Damp paper must not on any account 
be used.— Piva. 


[50060.]—Ohm’s Law.—Mr. Harcourt is misled 
by the term force, E in the formula represents 
what is called electro-motive force; but this is not 
a force: it is what is called“ potential,’? and this 
is the square root of force. The system of units is 
so arranged that they work in with each other as 
whole numbers, instead of as their squares and 
square roots. His illustrations of horses and blows 
relate to power and to energy, and not to potential, 
so the couditious are wholly different.—Siama. 


50060.) —Ohm's Law.—I am much obliged to 
„Othere for his reply. I see now my error was 
in comparing horses to current instead of EMF, 
whereas the current corresponds with work done. 
I thought as I took off load friction both fore and 
aft in my illustration, it was right. Hud I put it 
that so many horses drew 1,0001b. weight on a road, 
it is clear on a road twice as rough they could only 
draw 500lb., which perfectly agrees with the 
formula. If the latter 3 of the letter means that 
the effect of a brick wall resisting a blow of 80lb. 
with a stolid resistance of 40lb., is just the same as 
if the brick wall advanced with a velocity“ of 
40lb. inst the striker, that is not very confusing. 
—B. URT. 


50061.) —Bell Indicator. — If Mr. Lancaster 
and C. F. A.“ have not seen a new patent single- 
coil electric indicator, exhibited at the late 
Builders’ Exhibition at the Agricultural Hall, they 
would do well to examine it, for its utility and 
cheapness: the latter seems to be brought about by 
the use of only single magnets instead of double, 
hitherto used by other makers. The Electric 
Motor Syndicate (Limited), Works, Baldwin’s- 
gardens, Gray's-inn-road, no doubt, would give 
more detailed particulars.—T. H. Woops. 


De oer cee Oils.—I think Elec- 
tric ” will also do well for his engine by using 
mineral oils (see 49755); but every engineer has 
his peculiar fancy.—NEMO. 


[50062.]—Lubricating Oils.—The best kind 
of oil for you to use will depend upon the weight 
of your machinery and the speed at which it runs. 
Probably olive-oil would be very suitable for your 
engine, and sperm-oil for thedynamos. Sperm-oil 
is, however, very expensive ; but the bottle-nose- 
whale oil, described in these pages by Mr. Allen 
some time ago, is much cheaper, and would pro- 
bably suit your purpose as well. The principal 
objection to olive-oil is its acidity, which causes it 
to slowly dissolve the metal of the bearings and 
become thick and gummy. One of the worst oils 
in this respect is the well-known Gallipoli oil, and, 
according to my experience, the Italian oils 

enerally are very rancid. On the other hand, the 

Spanish oils (Malaga and Seville) which I have ex- 
amined have contained very little free acid, so that 
I should advise you to use Spanish olive- oil. But 
don't mind paying a fair price if you wish to get a 
genuine article. The quantity of oil you use will 
not be very large, and it would be foolish policy to cut 
down too closely the price of an article on which 
the satisfactory working of your machinery 80 
much depends, and which, if not pure, may lead to 
a great deal of trouble and expense in other ways. 
In conclusion, I would strongly advise you to have 


and so on. 
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nothing to do with any of the numerous mixed oils 
which are sold under various fancy names.—L. 
ABCHBUTT. 


60064.]—Bain’s Electric Olook.—To “‘Srama.”’ 
I really cannot give the required particulars, 
The black substance referred to is ozokerit as- 
phaltum, or a preparation of it with indiarubber. For 
the field magnets of dynamos common cast iron 
answers; but either malleable castings, or, better 
still, pure wrought iron, should be used in the 
armature.—SiGMa. 


{50064.])—Bain’s Electric Olock.— Having 
made one of Bain’s electric clocks, can inform the 
querist that 4lb. of 24 cotton-covered wire would be 
suitable for the coil; the exciting ets do not 
Slight and tamed bright, A regulating bob i 

an right. g is 
also essential below the coil, which is fixed. The 
varnish asked for is Judæa bitumen dissolved in 
turpentine or benzine.— ELECTRA. 


50067.] — Photo. Painting. — The process is 
called Crystoleum painting.“ It is not a difficult 
art, and no artistic talent is necessary. Materials 
cost about 10s., and can be had from Reeves and 
other artists’ colourmen. You use unmounted 
photos; but if you wish Rod re any friend’s photo. 
you can take it off the by soaking it in warm 
water ; when dry, sponge the surface of photo. with 
benzine, to remove gloss, then lay it in cold water 
till it is thoroughly soft ; take two convex glasses 
(cabinet or carte size according to size of photo.), 
oa them carefully with orn and wipe them, 
5 photo. out o ets remove moisture Th 
otting-paper, brush some starch paste over the 
concave ade of one glass and over face of photo. 
Lay photo. on glass and go over the back with a 
squeegee, until every atom of starch is squeezed 
out at the sides, leaving the photo. lying close 
apua the glass. If any remains between 
photo. and SRA it will spoil appearance of photo. 
Paen paara, A piece of parchment paper (softened 
by ing in water) must be put between photo. 
and squeegee, to prevent tearing. Allow photo. to 
dry thoroughly, en sand-paper back of it carefully 
until you can see outlines through; pour ou first solu- 
tion for making nt, brushit overphoto; pour 
on second solution for ring cy per- 
manent (these solutions must be got from the 
dealers—1 think they are 1s. per bottle); remove 
surplus moisture, and the photo. is ready for paint- 
ing. The colours (oil-colours in tubes) are: flake- 
white, crimson e, vermilion, cobalt, i 
blue, Naples yellow, burnt umber, raw sienna, burnt 
sienna, and a tube of medium. Hold the photo. in 
your left hand, up to the light, and paint the whites 
of the eyes first, using a fine brush and very little 
colour ; then paint the pupils of the eyes, and the 
lips, lace, and any small articles on the dress, &c. ; 
all these colours must be put on lightly and with a 
ood deal of medium mixed, to give TEPAT 
vow clean the second glass carefully and fix it be- 
hind the photo., keeping the glasses close together 
with wooden clips, on the back of the second glass 
Paint all the rest of the work, putting on the colours 
in solid masses, with a g deal of flake-white 
mixed with them. Flesh-oolour is composed of 
crimson lake, Naples yellow, and flake-white, 
worked up toa rich solid cream colour, In the cen- 
tre of each cheek put a dash of lake first, then lay 
on the flesh-colour and work them up together 
until the patch of lake spreads and amalgamates 
‘with the flesh-colour ; in painting the dress put on 
the colour uniformly. The ang in the photo. 
itself will bring out all the folds details. Tint 
the background any colour which harmonises, and 
finish the picture; off the clips, and clean the 
face of the second glass (the unpainted side), fit it 
ou to the first glass again, taking care that the 


painted parts come exactly opposite the right por- 
tions of the photo. ; bind pea to ther with 
slips of gummed paper, and lay the picture aside 


for a few days, protected from dust, to dry; then 
cut a piece of cardboard same size, put it at back, 
and bind the photo. all round with gummed paper, 
to keep air out. When painting, take great care 
to paint exactly to po or outlines, and do not let 
colours overlap. I S be happy to give any 
further hints ; the process is easy, and gives good 
wesults.— R. B. 
i 590155 5 Builder will 98 
e following a cheap paint, impervious to weather. 
Dissolve 8lb. of glue in boiling water, and with 
this slake a bushel of quicklime until it becomes 
of the usual consistence of paint. Lay on three 
coats of this mixture, taking care that each coat is 
dry before, it is succeeded by another; over the 
third dust sand or greystone froma dredger. By 
5 be bade fom 5 coring 
may be o It ma e i 
common blue and yellow ochre CECIN. 
[50082.]—Trouve’s Solution for Bichromate 
Batteries.—I have used it, and find it far exceeds 
the ordinary solution. I make it thus:—Water, 
11 pint; bich. of potas., 40z.; sulphuric aci 
l4oz. These quantities are deduced from Trouvé's 
figures given in a French electrical journal a month 
or so ago. With a surface of six square inches of 


zinc in each cell, and three cells in series, I kept a 
constant current through two ohms for five hours, 
when after that time the zinc to be attacked. 
I intend trying a larger one for use with lam 
later on, and will report result of same to you.—J. 
SAIRLkX - SLEDGE. 


[50082.]— Trouve's Solution for Bichromate 
Batteries. The ports given in a weekly paper are 
evidently by weight; but they do not appear to me 
to be quite correct (see below), taking the quantities 
used by M. Trouvé, as stated on page 105 of the 
Exorrsu MECHANIC—viz., 150 grammes of bi- 
chromate of potash and 450 grammes of sulphuric 
acid to 1 litre of water. In converting grammes 
into ounces (avoirdupois), it is necessary to divide 
by 28 (or, more accura ly, by 28-349), not by 16, 
as appears to have been done by“ Oweekayne.”’ 
Di ng the above quantities by 28, we get the 
following approximate results: — 


Bichromate of potash. . 150 grammes ~ 28 = 5˙30z. 
Sulphuric acid..... . . . 450 grammes — 28 = 160z. 
Water ..... 1 litre = 35˙20·. 
This can be stated in a simpler form, by showing 
the quantities of bichromate and acid necessary to 
charge one pint of water. Since 1 litre equals 
1-76 pint, divide the ounces above given by this 
number :— 


Bichromate of potash .. 5 30z. + 1°76 = 3oz. 


e eee e 


Sulphuric acid ........l60z. + 1°76 = 902. 
Water e 35°20z. + 1°76 2002. 
(one pint) 
Dividing the last result by 3, we obtain the pro- 
mia parts by weight —namely :— 
Bichromate of potash........ 1 
Sulphuric acid .............. 3 
Water e 6 % „% „% „% % % „„ 6 0 0 6'6 
10-6 


To charge a gallon of water, according to M. 
Trouvé’s method, dissolve in it 240z. (Iilb.) of 
bichromate of potash, and then add, drop by drop, 
720z. (9Ib.) of sulphuric acid, bearing in mind that 
8 ae. oe equal llb., not 16, as in dry measure. 


[50083.]J—A Danger of the Period.—I think 
that if An Old B.“ will consult his memory that 
he will find the Lancet article a bogey. That article 
istoo vague, and before one is scared by it more 
conclusive evidence must be produced. I have 
heard of bicycle back,” or a stoop produced by 
leaning forward too much over the handles. I am 
also told there is a danger of rupture in beginners 
if they get a machine that does not fit them. 
Otherwise, everything is in their favour. I should 
say to every young fellow, Go in for a bicycle, and 
to old ple, Go in for a tricycle. They are a 
pleasant way of spending spare time, otherwise 

nt in pubs or at a billiard-table. You get plenty 
of exercise and fresh air by their use, and get over 
lots of ground. They keep one out of mischief, 
and are thus very useful morally. Tricycles area 
good means whereby elderly men can take exercise 
of a gentle kind, and they are invaluable to persons 
who are in the counting-house all day, and who 
want exercise of a kind not too fatiguing in the 
evening.— T. R. ALLINSON, L. R. C. P., &c. 


50087. Wheatstone's Bridge.— To So- 
MA. — This question relates to a very slight sketch 
of the principles of the bridge given in the earlier 
pert of the series of articles which afterwards 

ormed my Electricity.“ It was omitted in the 
book beeause the subject of it was worked outin 
full detail in later papers. However, the principle 
is that not only must the two distinct circuits be 
equal, but the proportions of the two parts be equal : 
thus if in the figure referred to Vol. XII., the 
opening a has 10 ohms, and ¢ 90 ohms, making 100, 
then the opening “ must have 10, and d 90, in order 
to balance (in similar ratios, say 100 and 900), if b 
had the 90 and d the 10, although the sum would 
still be 100, there would be no balance. The ratio 


of the rule of these must be held to as 10 is 


; a 8 — 
to 90 80 is 10 to 90. The accompanying diagram 
will, however, make it all clear. The line H E is the 
zero of potential of which the vertical lines over H 
and E are scales, and which will apply either to the 
case of electricity or water. The A B is there- 
fore the measure of the difference of potential, or 
the E M F between the two points of the bridge con- 
nected to the battery, while the points D E mark the 
connection to the 5 or cross connection, 


which acts the part of the balance beam. The line | PO 


AE is one of the branches of the balance which may 
be divided into two arms, or parts, holding any 
convenient ratio to each other; in the diagram the 
are equal, and C E is shown converted in do 
lines to C B, to complete the picture of the balance, 


acid, | as is also done with the other branch, ADB. This 


branch is shown in three different dimensions to 
show that actual length (resistance) is not the point, 
but ratios of length: because there is an equal 


difference of potential between A and the line H E, 
whatever the length of the line taken, that isin any 
of the lines shown, and the fall of potential is equal! 
distributed overeach line in proportion to the v 
difference, not to that of the lines themselves, tt 
being of course understood that electrically this 
vertical scale co nds not only to potential bat 
also to the distribution of resistance. Now to have 
no current across DC, whether it be of water or 
electricity, the line D C itself must be horizontal, 


that is tosay, the points D C must be equally related 
to the zero of 5 Now it will be found that 
place the line D C at what actual height we ou 
the line A B, provided it is thus kept parallel to H E. 
the zero line, then whatever ratio the A C beara 
to C E, exactly the same ratio will A D bear to D H. 
If, therefore, AC, CE are the fixed resistances of 
brid , be they equal to each other or | to 10, 
then if D H (which is DB) is the resistance to be 
measured, the variable resistance in A D has to be 
varied till it bears to it the ratio of A C to CB. If 
AD is too great, the point D will be lowered and 
current flow from C to D. If it be too small the 
int D will be raised, and current will flow from 
to C.—Sioma. 


[50088.]—Electric Bell Wire.—The return 
wires may be bare copper, but it is advantageous to 
use insulated wire.—L., JUN. 

150096) .—8cience Examinations. — Science 
Student will find ‘‘ Building Construction, 3 
Vols., £2 2s., Rivingtons, a very suitable book ; also 
Tarn's Science of Building, 7s. 6d., Crosby 
Lockwood and Co.—H. P. 


(50098.)~-To take Sulphuric Acid Stains 
out of Cloth.—A little ammonia on a piece of 
rag will at once take out the red stains. Then re- 
move the excess of ammonia with clean water.—L. 
ARCHBUTT. 


150098.]— To take Sulphuric Acid Stains 
out of Cloth.—Ammonia (the stronger the better) 
applied to the spots at once is about the only 
remedy. If the acid is strong, or the stain is of a 
y or two’s standing, it is almost im ible to 

e it out of the oloth, asthe acid will have more 
or less burnt the material. Of course, however, the 
stain may be hidden by doing it over with ink or 
some other suitable dye.—JUMBO JUNIOR. 


[50099.}—Rudimentary Astronomy.—I beg 
to inform F. E. G.“ that one of the best, if not 
the very best, books for a young beginner in 
Astronomy is Main’s Rudiments of Astronomy,“ 
a new edition of which, brought up to the present 
time, has just been published, price 2s., C 
Lockwood and Co. I notice it is advertised in the 
* MECHANIO for April 13, page viii.— 


[50105.]—Watchwork.—I regret that I was 
unable, through being very unwell, to reply 
to your query sooner, particularly as I must even 
now, from the same cause, request you to address a 
ie of your query to some other correspondent. 

t respecting the pitch of a lever escapement I 
must over, as I cannot at present concentrate 
my mind upon a subject requiring close and careful 
treatment. Much information upon the lever 
escapement has been given in past volumes. Could 
you not refer to them? When I say that I have a 
severe attack of lumbago, and rheumatism in my 
arms and legs, you will excuse me if I am brief, as 
I cannot write much. To polish pinions you will 

uire steel and bell- metal ishers, powdered 
Ar stone, red-stuff and oil, and rouge to finish 
off. The pivots must be finished off truly with good 
gravers, or pivot files, and the shoulders nicely 
squared p The polishing can only be satis- 
factorily done when a good surface has been got. 
The hollow of pinions should be faced down with 
wered Arkansas stone and Diamantine, which is 
perhaps quite as good as red-stuff, and then finished 
with rouge on a peg. When passing from one 
polishing medium to another, the work must be 
carefully cleaned from that last used.—ALFoyox. 


150 108.]J—Tangye Gas-Engine.—There is no 
way to decrease the consumption of gas for this 
engine, as the principle of ita construction does not 
admit of any alteration, or no doubt the makers 
would have availed themselves of it by this time. 
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The reasons the consumption is so large is that the 
air is heated and expanded when it should be kept 
cool; that it has little or no compression; the cooling 
surface exposed to the hot guses is double what is 
required were the former two defects not in exist- 
ence, therefore, one half the gas used is wasted in 
heating the water in the space round the sides of 
cylinder, when it should be converted into work. 

o remedy these defects would require the recon- 
struction of the engine, a task I would not recom- 
mend W. T. W.“ to attempt. In support of this, 
this engine, compared with other modern ones, is a 
failure, as 50 cubic feet of gus evolves on complete 
combustion heat units Centigrade equivalent to 
24.403.400 foot-pounds. This engine only converts 
into work 1, 980, 000 foot-pounds, equal to 4 cubic 
feet of gas.—R. A. 

[50110.j—Earth’s Axis.—If‘ Curious ” would 
put himself in communication with me, I would 
endeavour to lead him into a more correct method 
of reasoning, and a less illogical style of seekin 
information than he appears to possess at present. 
know Iam treading on tender ground, and I there- 
fore request any earnest inquirer to address me 
through the post, if he cares to know the why and 
the wherefore of my opposition to the popular 
theory.—JoHN HAMPDEN. 


50110. —Earth's Axis.—Inreply to“ Curious“ 
the remarks of the Rev. Dr. Farrar have no foun- 
dation in fact. If the earth was a little nearer to 
the sun, the general temperature of our seasons 
would be slightly raised, to the general benefit of all 
growth of plants or vegetables. Geology proves 
that in prehistoric times, for some reason or other, 
the temperature of this globe must have been con- 
siderably higher than what it is now, and the 
growth of plants much more vigorous. Also at 
another time temperature must have been con- 
siderably colder during the glacial e „and yet 
plants must have survived. As tothe position of 
the earth’s axis, it is quite immaterial to the general 
existence of plant or vegetable life: it would simply 
alter the times of the various seasons in the various 
parts of this planet. . the axis to become 
Perfectly rectangular to the ecliptic, certain parts 
of the planet would have eternal winter, some spring 
and some summer, much as it is now, except that 
there would be no change of seasons in any one 
Particular part of the planet, which is of course 
evident would be favourable rather than otherwise 
to plant life. Wheat, rice, and other grainbearing 
plants succeed to perfection in tropical countries, 
such as India, Africa, and America, where there is 
1 T change of seasons. — AN AMATEUR, 


[50116.—Mahogany.—Try the following re- 
cipe :—}lb. of madder, ?oz. of logwood, and a 
gallon of water, well boiled together. While the 
liquid is hot, brush it over the wood. When it is 
dry, go over the whole with a solution of two 
drachms of pearlash in a quart of water.—W. 
HENLEY RICHMOND. 

[50116.]-—Darkening Mahogany.—If By- 
stander ” will get a little annato-root and steep it 
in spirit, he will get a deep blood-red solution which 
he can either use to stain the wood, or he can mix 
it with the French polish. I think this will produce 
the desired effect. He can get the root at an 
druggist's or dealer in dyestuff; two pennywort 
will do an acre of polishing.—JoNnauH. 


50119].—Clutch Action for Tricycles.— 
Died“ asks what is the best clutch action, not 
patented, for tricycles ? Iam afraid “Died”? will 
find every clutch patented, and I should strougly 
advise him not to gomaking any clutch himself, as 
he will find it a tiresome job and hardly worth the 
trouble. The ‘‘Cheylesmore”? clutch is fully 
Patented.— W. SCOTLAND. 


(50123.] — Retouching Negatives, — Strike 
proofs from your negatives, and note carefully 
where there ure any blotches caused by freckles, 
scars, pimples, or incipieut wrinkles; then cndea- 
vour to work same out of negative with pencil. If 
there are any pinholes or other marks too deep for 
pencil to remove, touch them out with a fine brush, 
charged with Prussian blue. W. ROBINSON, Jun. 


[50123.]—Retouching Negatives.—The re- 
touching is effected by working on the negative 
with lead pencil cut to a very fine point, and then 
rubbed on fine sand or emery paper. The negative 
must be rested on a suitable stand with a strong 
light reflected through it. Obvious defects must 
first be removed, and then the skill of the retoucher 
must be exercised to produce the desired effect. 
This is done by carefully filling in the transparent 
places, and if increased high lights are required, 
the lead-pencil is applied to darken the parts. My 
advice is to do as little as possible beyond removing 
real defects; a perfect photograph ought not to 
require the assistance of the artist, and it should 
be the aim of the photographer to produce good 
photography. Retouching on the negative should 
not be attempted until the varnish is quite hard. 
Pencils of different degrees of harduess will be 
needed, HHH, HH, HB, and B will be useful, 
and they should be of the best quality of lead.— 
CHEMICUS. 


[50124.]— Weak Knees.—I have found pre- 
ciselv the same effect produced by bicycling that 
‘‘Tricyclist ’ complains of. I attributed it partly 
to riding too low a machine, so that the legs were 
not stretched sufficiently; and working too much 
from the knees, instead of the hips and ankles. At 
all events, rectifying both the above, and cold water 
oy morning, made things come all right.— 
B. 


(50124.]—Weak Knees.—The part should be 
well rubbed with tincture of arnica, a drop or two, 
or a teaspoonful of the following mixture being 
taken internally in water every half hour:—Arnica 
mixture: tincture of arnica, half a drachm; water 
to four ounces, mix : rhus toxicodendron sometimes 
proves useful; it does most good when the weak- 
ness is accompanied by only a slight amount of 
swelling, and when it is intensified ty warmth and 
motion. Three drops of the tincture may be taken 
in water every three hours.—CHEMICUS. l 


[50125.] — Photography. — Such subjects as 
Primrose“ has essayed can only be successfully 
photographed by means of rectiliucar lenses, and a 
camera titted with a swing front or back. The first 
proposed method of rectifying the distortion would 
only be likely to make confusion worse confounded. 
The second method would answer, but scarcely 
with the apparatus at Primrose’s ” disposal. Her 
best plan will be to avoid such subjects in future, 
except she can take it from sucha distance that the 
object will come well in the centre of the plate, 
when the distortion is usually inappreciable.—W. 
ROBINSON, JUN. 


[50125..— Photography. — Our retiring little 
friend “ Primrose ’’ modestly wants a pop-gun to 
do the work of a Martini-Henri rifle. Either she 
must be content to go, further from her object 
and take a smaller picture, keeping straight lines 
near the centre of her plate, or she must use a 
rectilinear' lens: while, if she must take 
“ architectural ’’ views in very confined situations, 
she must have a “wide-angle” rectilinear lens. 
A rising front (and swing back) to camera is very 
useful, but will not replace good lenses entirely, 
however they may be manipulated, and she will 
certainly tind any ‘‘elastic ’’ rectification of the 
kind referred to, all pay and no protit.—Fivem 
RESPICE. 

[50128.] — Doublet Lens. — A properly con- 
structed doublet will give straight marginal lines, 
and if of the rapid class, will work with a larger 
aperture than a single lens; otherwise, there is no 
advantage whatever. The most useful lenses you 
could have would be a rapid doublet and single 
lens of from about 41 in. to öin. focus.—W. ROBIN- 
SON, JUN. 


[40128.] — Doublet Lens. — For general all- 
rounduse, a Dallmeyer’s rapid rectilinear or a Ross’ 
Rapid Symmetrical, is the best lensan amateur can 
have, cost about £4 10s. Od., and a Gin. focus gives 
the best perspective and definition for general 
purposes. The single landscape lens gives most 
even illumination, and the most startling picture, 
but takes a much longer exposure than the doublet 
form. The latter gives absolutely straight lines (if 
good) and is much more rupid, while with small 
stops it gives a good landscape picture.—FINEM 
RESPICE. 

50126.]— Lenses of Short Focus.—The lenses 
simply require fixing in the end of a short tube so 
that when the latter is placed against the ground- 
glass of the camera it can be seen whether the 
object to be photographed is sharply defined. The 
length of tube wiil, of course, depend upon the 
focus of the lenses.—W. ROBINSON, jux. 


[50129.]|—Restoring Damp-Spoiled Sketch - 
ing Paper.—The following recipe was recom- 
mended to me when in India for the above purpose, 
but I never tried it:—Soak loz. of gelatine for 
some hours in one pint of water, and loz. of white 
soap scraped, in the same quantity of water; mix 
the two solutions, and boil till dissolved. Dissolve 
l drachm of alum in 20z. of water, and add it to the 
above. When the mixture is cold, decant the 
solution from all sediment. Spread the above over 
the damaged paper with a stout feather. If the 
paper be in a very bad state, a second coat may be 
applied. A little spirits of wine added to the 
solution tends to keep it good. The paper in its 
present state is absolutely useless for water-colour 
drawing. I should be inclined to use it for pencil 
sketching only, aud buy new blocks for colouring, 
keeping them when not in use in an air-tight tin- 
box.— EYE-WITNEss, 


0152.J—Medical.—Common-sense should teach 
„Harry Treherne '' that that which he calls his 
living,“ should more properly be termed his dying. 
For he will most assuredly be poisoned if he con- 
tinues to spend the whole day, or rather 14 hours, 
in such a polluted mapa) yeaa Nothing earthly 
can save him. If he could interpose between him 
and the occupants of the hall below, 30 to 50 square 
yards, of flannelwrung out in strong caustic-soda 
water, he would at once remove the acid poison of the 
tainted air. But, of course, the expense and trouble 
of this remedy would be impossible for a working 


man to dream of; so let him give up what he 
foolishly calls his living,” and he may be very 
thankful if he is spared to get overit at all.—JoHN 
HAMPDEN. 


[50133.]—Bleaching Straw Hats.—Boil your 
hats in lime-water, then in a strong solution of 
common soda, and finally dip them in a solution of 
chloride of lime, made by adding one part of 
chloride of lime to eight of water.—T. E. L. 


[50135,.)—Ambrosial Soap.—For full direc- 
tions for making this soap, consult Dr. Ure’s 
Dictionary of the Arts.”—W. HENLET Riom- 
MOND. 


[50138.]—L.and N. W. R. Brakes. TO FIRE 
MAN.“ — The brake which is now being fitted to the 
engines and coaches of the L. and N. W. is Gresham's 
automatic vacuum. The vacuum is maintained b 
au ejector fixed close under the roof of the cab, 
and discharging into the ash-pan. I think the L. 
and N. W. is the only company at present on which 
the above brake is adopted. The four-coupled 
classes of engines are the only ones fitted yet—viz., 
Mr. Rumsbottom’s oft. 6in., Mr. Webb's (ft. cin., 
and oft. 6in.—THUNDERBOLT. 


[56140.]—Isochronism.—For the same reason 
as that given to a correspondent in reply 50105, I 
must beg to be excused for not entering into this 
subject just now. Ido not feel equal to the task. 
The subject cannot be dismissed in a few words. 
Perhaps one of my fellow-watchmakers will oblige. 
—ALFOJOE. 


„ Verge Pivot. — Drill out a 
portion of the metal surrounding the broken pivot, 
with a hollow drill, like that described in a recent 
article of mine upon drills; break off, insert a piece of 
bushing wire, and fit a piece of tempered steel wire in 
hole, and drive both in tight. From this make your 
fresh pivot. The runners with lantern ends are 
used for polishing the ends of small screws, the screw 
being aga erein by the closing of the 
together. por toole or, at least, some of 1 
are used for polishi g Bat surfaces. The tool with 
screwed jaws is, I should think, for fusee-work. 
The square of the fuseebeing accommodated in ang 
held by the squared end of the tool.—ALFroJoB. 


[50145.]—Jupiter’s IVth Satellite.—There is 
no typographical error in the line which Mr. 
Dowsett quotes. The predictions of the phenomena 
of the IVth satellite are only Spero pat More- 
over, as it crossed the planet’s disc close to his South 
Pole, your correspondent may have watched the 
wrong part of Jupiter’s limb for it: and further, 
it was possibly later than it should have been, 
according to the Nautical Almanac.—THE WRITER 
OF THE ‘‘ ASTRONOMICAL Nores.” 


[50148.]—Varnishing Water - Colour Draw- 
ings.—Boil some parchment in clear water until it 
becomes a clear size, strain, aud keep for use; give 
you work two coats, not applying the second 

fore the first has dried, and observing to do it 
quickly and lightly. When apply the followjng 
2 :—loz. of Canada sam, 20z. of oil of 
turpentine, well dissolved.—Ciremicvs. : 


[50148.] — Varnishing Drawing.—Size the 
drawing thoroughly and carefully with a solution 
of iin 8 hen perfectly dry, brush the follow- 
ing varnish over it:—4oz. of clear balsam of 
Canada, and 80z. of camphine, warmed gradually, 
and shaken together till dissolved. This mixture 
is generally called Canada varnish,” and is used 
for varnishing drawings, maps, prints, &c.—W. 
HENLEY RICHMOND. : 


[50148.]—Varnishing Water-Oolour Draw- 
ings.—The best way to effect this, without dis- 
turbing the colours, is to float over the surface of the 
drawing a sufficient quantity of colourless, fluid ox- 
gall, and when thoroughly dry, witha coat of clear 
copal varnish thinned with the gall. This prepara- 
tion of ox-gall is invaluable to all water-colour 
artists, as it sets the colours beautifully. If 
Donald Crottach will advertise his address, I will 
make him a present of a small bottle.—ARcuHI- 
TECTUS. 

50149.] American Organ Octave Couplers. 
In reply to Excelsior,“ octave couplers in Ame- 
rican organs are not attached ” to the keys at all. 
The plungers are fitted with a little cloth-covered 
collar, and underneath the head of the key a cloth- 
covered button is screwed in. ‘Then, to speak of 
the wire coupler, a number of pieces of wire with 
each end flattened out and bent round to form an 
arm, are secured diagonally on a board which is 
hinged one side to the guideboard, and thus is 
allowed to rise and fall at the frontedge. One of 
the arms of the wire thus comes into contact with 
the key, or, rather, the button screwed into it, and 
the other just rests on the collar of the plunger an 
octave above or below. When the stop is not 
drawn the wires are below the fall of the key. It 
has been illustrated, I think, in a back volume. 
ORGANON. 

50149.) American Organ Octave Couplers. 

e mechanism of the octave coupler is rather 
complicated. It consists of a series of wires, 
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bent in a certain form, and so placed in con- 
nection with the keys, as to depress the plungers 
in connection with the notes an octave above — 
that is, if coupling up, as it is termed. If the 
5 e to couple ‘‘ down,” the wires are 
so placed as to depress the plungers of the notes an 
octave below. en the octave coupler is drawn 
out, the bent portions of the wires are raised to 
meet the action of the keys, so that each key 
actuates the plunger belonging to its own particular 
note, and also the wire which is constructed to 
depress the plunger connected with the note an 
octave above. action, 1 apperat y 
ampa requires both skill and judgment in its 
app 

wooden octave coupler; but, as my opinion of it 
ve not th 


(50161.] — German Pressed Yeast and 
Bread.—To ‘‘Cyoner.’’—I have only been a 
reader of the E. M.“ four months (and J heartily 
wish that I had known years ago that such a 
journal existed), so I have not an opportunity of 
referring to the queries or letters that have been 
written on the above subject, or else I could have 
well entered into any controversy that might have 
arisen ; but I can assure Cyguet that there is 
equally as good bread manufactured in England 
as ever there is on the Continent. Who ever saw 
German yeast white? Good yeast from beer 
breweries is much whiter, but not in a very large 
pon of them. The so-called German, 

ienna, Danish, Habana, Double Star, and other 
brands of Continental yeasts are, I believe, made 
from the different distilleries, and all liquid being 

reseed therefrom and dried; but what becomes of 

e compressed yeasts that are made in large 
esti in breweries? I know one very large 

rewery that make hundredweights of pressed 
yeast, and I have it on good authority that it is 
sent over to the Continent and is sent back again to 
England, and as one who has worked in a great 
many bakeries, it is rather strange that in the 
summer time, day after day, these German yeasts 
have had to be wn away. I contend that the 
reason that English bread is on the whole not so 
as Continental is because the four, for one 
ing, is much inferior, and carelessuess in manipu- 
lation and ignorance of the laws of mechanics, by 
which I mean the why and the wherefore. I will. 
by the Editor's permission, give a full account of the 
errors that exist in the minds of the British public, 
as to the manufacture of bread, as regards the 
superiority of home-made bread, and the use of 
um.—CYPHER 


[50 155.]J—The Book of Joel.—To Geo. H. 
LANCASTER. — The last verse of the last chapter of 
Joel I would translate thus :—‘‘ And I will pardon 
the blood shed by them, which I have not oned, 
for the Lord dwelleth in Zion.“ The translators 
of the authorised version have translated daman 
„their blood.” If you will consult Kalisch’s 
Hebrew Grammar,” s. 87, 2, 3, you will see that 
I am justified in translating damam as a genitivus 
objectivus. For an example of which see Joshua 
ii. 17, where thine oath should be the oath sworn 
to thee”; also in Gen. xxiv. 8, my prayer ” 
means also the prayer addressed to me: “my 
violence,” ‘‘ the violence committed against me,” 
&c. I need not multiply examples.—A. C. 


[S] momen: Cou How to make an 

induction-coil would take up too much space to be 

fully and cert eae ; therefore I should 

ee B. 83 k .” to obtain t TEE ig 
ow e and how used, y er, price ls., 
ublished by Suter, Alexander, and bo. 32, 
heapside.— T. E. L. 

(650 161.) — Legal — Darkened Window. — If 
the window has overlooked your neighbour's 
garden for 20 158 19 uninterruptedly, and uo 
acknowledgment m given for it, an easement 
has been gained which the neighbour cannot legally 
interfere with; and an action for damages may be 
brought, or an injunction obtained, for the removal 
of shed, if you can prove damage by the obstruc- 
tion of light and air through the said window.— 
ARCHITECTUSB. 

(50162.)—Watch Queries. — The fault de- 
scribed in your letter is a common one with many 
Geneve watches. Itis caused by the corner of the 
upper part of the cylinder-notch tripping against 
the projecting portions of the escape-wheel, on 
which the teeth are carried. If the cylinder is set 
too low this fault is inevitable, and imparts a back- 


ing action to the wheel at each ge of a tooth. 
I have often remedied this fault by cutting a small 
portion from this part of the cylinder. This ob- 


, Viates altering the height of the cylinder. If an 
end-stone is loose at bottom, this fault will some- 


times arise, also if the bottom pivot stopping gets 
pushed up. A small and narrow slip of Arkansas 
stone is better than a file to operate with on the 
cylinder. Use great care. If you cannot let the 
mainspring down at the click before removing the 
balance, &c., insert a bristle in the escape-wheel 
before doing so, then unscrew and ease up the cock, 
keeping the watch in such a position that it does not 
fall off and pull the hairspring out of shape; then 
gently ease the cylinder out from its position in 
connection with the escape-wheel; then take hold 
of the cock with the tweezers, and let the hair- 
spring and cylinder hang freely down as you 
remove it; then lay it on the board and cover with 
a wineglass or other watch-coverer, until you are 
ready to deal with it as may be required. The 
cylinder and e are easily removed in a 
manner I recently described.— ALFOJOE. 


(50163.]—Gishurst Compound.—In reply to 
A. Lloyd, I have always understood this to consist 
of a mixture of soft-soap and sulphur—both articles 
anything but pleasant to insects. Of course, A. 
Lloyd must wash it off, say next day, by well 
syringing ; and then, when another brood is 
hatched, repeat the process.—B. H. 


50166.] —Bicyclist’s Blistered Hands.— 
My y = wear leather gloves lined with wool ?— 


{50166.] —Bicyclist’s Blistered Hands.— As 
a rider for many years, and a tourist, I should 
strongly recommend ‘‘Sufferer’? to wear gloves 
when riding. I find it saves the hands very much. 
Don’t have wooden handles on the machine, or 
handles that you cannot easily grasp.— EXPERI- 
MENTER. 


3 —Bioyclist’s Blistered Hands.— The 
only remedy I can recommend Sufferer’’ are the 
„ Ventilated ” handles, made by Kelsey, of Bir- 
mingham. They can be obtained at any bicycle 
agent's, aud are a very neat thing, being ribbed bars 
of steel blocked into shape; the price is only 7s. 6d. 
a pair.—W. SCOTLAND. 
(Illustrated on p. 8.—Ep.] 


[50156.]—Bicyclist’s Blistered Hands.—Do 
not give up your bicycling till the blisters have 
disappeared, or you will never be free of them. 
But if you keep on riding they will soon burst, and 
after that you will be very little troubled with 
them again. This remedy is rather unpleasant at 
the time, but one is amply repaid in the future by 
an almost perfect freedom from the annoyance. The 
hands are tender, and on doing extra work are 
nearly sure to blister, so that the only way is to 
harden them.—W. HENLEY RICHMOND. 


{90168.|—Aquarium.—The best cement 1 have 
met with for the purpose is a mixture to the consist- 
DT of butter, in 7 weather, of pine tar and 
redlead a ha’ porth of each will go a long way. Pour 
the tar ona sheet of glass or zinc, and work the red- 
lead in with the Fele ie until of consistency 
stated ; mix a little at a time, as it sets quickly ; put 
in your glass, leave space for cement, which put in 
along the glass with one knife or spatula, and with 
a knife moistened with water press cement down 
neatly. If it has set before you have it in as vou 
wish,a heated iron round the zinc containing it will 
soften it somewhat, so that you can smooth it 
down. I used this to cement the glass tube of a 
rain-gauge in Lat. 33° N. Long. 120 E., and there 
was no leakage, although it stood out in all weathers, 
with very high and very low thermometer readings. 
I think 4d. will be about all the outlay required for 
the quantity wanted.—Ho1nos. 


(50171. — Tests for Whitelead.— As this is 
an insoluble powder, it cannot be preserved in the 
liquid. If there is any ground to suspect presence 
of a soluble salt of lead, the addition of a few drops 
of sulphuric acid will cause a white powder to 
fall; sulphide‘of ammonium, a black precipitate ; or 
chromate of potash, a yellow precipitate. It would 
certainly be unwise to apply to the skin.—Expent- 
MENTER. 


[50171.] — Tests for Whitelead.— Arrange 
two wine-glusses—one containing the liquid you 
suspect, the other a solution of carbonate of potash : 
pour the latter gradually upon the former, and if 
any white-lead is present, it will be precipitated in 
the form of a white powder. S fiphuretieds 
hydrogen water will turn it black; nitric acid will 
dissolve it with effervescence. Whitelead is per- 
fectly innocuous when applied externally, as it is 
frequently used as an astringeut, and for certain 
skin-diseases.—T. E. L. 


150171.] — Tests for Whitelead. — As this 
question stands it is almost impossible to answer 
it, whitelead or carbonate of lead being practically 
insoluble in water. I presume that what is required 
is a rough test for a lead-salt in an aqueous solu- 
tion. e preparation of lead most commonly 
employed in hair-washes is the acetate, usually 
known as“ sugar of lead.“ To detect its presence, 

utasmall quantity of the clear aqueous liquid 
in a test - tube, and add to it a few drops of hydro- 
chloric acid. If any salt of lead be present, there 
will be, either at once or after the lapse of a short 


time, according as the quantity of lead be large or 
small, a white precipitate. Allow this to settle at 
the bottom of the tube, then pour off the clear 
liquor, and boil the precipitate in a small quantity 
of water. If it dissolve it is a proof of the presence 
of lead ; but if it be insoluble in the boiling water, 
it will most probably be a salt of silver—very 
frequently Gad in hair-dyes. To prove this, add to 
it a little liquor ammoniæ, and if it dissolve therein, 
it shows it to be a silver salt. Although the lead 
precipitate is soluble in hot water, it will, if the 
uantity be large, re-deposit as the solution cools. 
ith respect to the injurious effects, I have never 
heard of any serious results occurring from the use 
of these lead hair-washes. Some persons, after 
using them for a time, complain of their producing 
headache; but by washing the head and discontinu- 
ing their use for a short period, all unpleasant 
effects disappear.—M. P. S. 


(50172.]— Lantern Slides.—Thefollowingisthe 
experience which I have in the makıng of 
lantern transparencies :—Now, the first thing is to 
get a good negative, and, in order to do this, I 
think it best to use some moderately slow plates, 
and give them a rather short exposure, developing 
them with the ‘‘ferrous oxalate developer, the 
formula for which is as follows :— 

Solution A— 

Saturated solution of potassium oxalate. 
Solution B— 

Saturated solution of ferrous sulphate. 


Take 3 parts of A, and 1 part of B. 


The plates will be rather slow in coming up, but 
keep the development on for a good time (twenty 
minutes will not be too much), and, by the above 
means 2 hard black and white ek rate ought to be 
produced. Now, having procured the negative, the 
next thing is for the positive. This should be 
taken by contact-printing to light (or daylight 
if preferred), but the former is better on account of 
its constancy. The exposure must be found out by 
experiment, as it depends upon what plates are 
used. Develop with the previously-mentioned 
‘ferrous oxalate,” and wash and fix in the usual 
manner. If it is possible to get some chloride 
plates,“ these will be found a great improvement 
on the ordinary bromide ” ones. Develop these 
with the following, which was devised by Capt. 
Abney :— 


Solution A— Potassium citrate 700zr. 
t oxalate 200gr. 

Water 310. 

Solution B— Ferrous sulphate 300gr. 
Water 4 3402. 


Take equal parts of solutions A and B. 


If “Grapho” follows out the above, he ought to 
getaclear black und white transparency. I am 
unable to offer auy suggestions concerning the 
art of colouring them, never having auy 
occasion to do any.--ASHLEY R. Cowan. 


[50172.]—Lantern Slides.— Wet collodion i 
the best process for making lantern- slides, as far a 
my experience goes. I work gelatine plates for 
negatives ; but although I have tried many ways, 
I have not succeeded with them for lantern slides. 
I presume your negatives are larger than 8. 
You will require a lens (almost any }-plate, or 
even $-plate) and a camera which will open to 
nearly double its focus. Fix a plateholder for the 
negative at the end of a öft. llin. by lin. board, 
standing at right augles to it. The camera should 
be arranged to slide on the board between two 
strips. The centre of the negative must be the 
same height from the base-board as the lens. Ifa 
window can be found which commands a bit of 
open sky, arrange the board so that the negative 
can be copied by meaus of the light from the sky. 
If not, a piece of white cardboard must be placed 
outside at an angle of 45° to the negative. I have 
a hole cut in my dark room wall; and this simple 
contrivance, fitted with an extra sliding carrier 
tor the lens, and another for holding a sheet of 
Morgau's gelatine bromide paper, so that I can use 
it for enlarging. To return to the lantern slides: 
The glasses (31 by 34) must be first albumenised, 
To prepare the albumen, beat up white of one egg, 
add 200z. water, 1 drachm of liq. ammoniw, shake, 
settle a few days, and filter; coat the plates with 
this while wet ; dry in a place free from dust, and 
put by for use with tissue-paper between. Now, 
the chief secret in getting clear and brilliant lantern- 
slides is to use old collodion and developer; the 
collodion should be sensitised at least three months, 
or have some old red added to it, the developer the 
same. The exposure should be only just lon 
enough to bring out all detail. The composition o 
the developer is important with regard to the toue 
of the slide. I find with an organic element in it 
I can get a nice warm brown tone. I used to use a 
developer made up with Brock's collodion instead 
of acetic acid, but lately have used the ordinary irou 
developer, with the addition of a little sugar. 
Slides not toned have a grey appearance if viewed 
by reflected light, which some object to. The black 
colour (which I do not admire) in many bought 
slides is obtained by toning with bichloride of 
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latinum. Slides can also be toned with gold—one 
iron to an ounce of water, but care must be taken 
that they are not over-toned, or the colour will be 
cold. e difficulty with the sky is due to want of 
density in the negative, and must be overcome 
there, not in making the slide. By the process I 
have described, I find it as little trouble to print 
lantern-slides from my negatives as to take off 
paper prints. I have presumed a knowledge of 
the wet collodion process, If *‘ Grapho” does not 
possess this, he will tind details in any handbook 
on the subject.—A. W ATKINS. 


[50173.] -Japanning.—The simplest way is to 
japan them over again. Here is a recipe which 
muy be of use to you:—l}oz. of true asphaltum, 
4 pints of boiled linseed-oil, and 40z. of burnt 
umber. Heat the mixture well, and then, when 
it is sufficiently cool, add oil of turpentine. — 
W. HENLEY, Richmond. 


[50174.)—Watch Sizes.—Our late horological 
friend, Seconds’ Practical Watchmaker,” shortly 
before his decease, gave a lucid explanation of the 
meaning of the word lines in connection with 
the sizing of watches. Can you not refer to it? — 
ALFOJOE. 

(50175.]—Jewel Holes.— Either have the jewel 
removed and an accurately-sized one put in itsplace, 
or have the pivot slightly run down in a pivoting 
tool.— ALFOJOE. 


(50176.}—Anthracite and Semi-Anthracite. 
—‘*Vinery ” will find no difficulty with anthracite 
in a vinery stove. I have frequently used pure 
anthracite for greenhouse fires, and its freedom 
from smoke and sulphur makes it an admirable fuel 
for the pu he volumes of smoke and blacks 
attendiug the burning of ordinary coal are simply 
an abomination in a garden. By all means try 
authracite.—J. K. 


ATED — Church Font.— Churchwarden ” 
ill find the electric paint remover ° a powerful 
aid in dissolving old paint. I have seen its effects 
upon ancient intricately-carved oak, the numerous 
coats of paint on which could not have been re- 
moved by other means without destroying the 
work.—F. F. C. 


50181.] —Photography.— For wet plate get 
Jabez Hughes’ “ Principles and Practice of Photo- 
graphy,” ls., or Abuey’s Instructions in Photo- 
graphy,” 3s.; for dry-plate work get Abney’s 
Photography with Emulsion,’’ 3s.; or Eder's 
“ Modern Dry Plates,“ 3s.—FIvEM RESPICE. 


[50183.]—Notice to Quit.—The time when the 
rent was paid does not affect the question at issue 
at all; indeed, if no rent had been paid for six 
year. it is recoverable by distress. e matter 

ies in a nutshell. When did the tenant take 
possession? Six months’ notice to quit must be 
given, expiring the day previous to that on which 
the tenant entered into possession ; that is the law- 
ful notice to quit—no other is valid.—CoLLEcTor. 


150184.] American Organ Sub-Bass.— Try 
the reeds that speak slow in the tubes of those that 
speak all right. If no better, you will know it is 
something the matter with the reeds. How did you 
voice them, and how are they set? Except for the 
fact that the metal is all that can be desired, there 
is nothing in the name Munroe, for his patent does 
not apply to sub- bass reeds, which are always 
pivoted. I suspect that the cause of the defect of 
which J. E. Floyd complains is traceable to some- 
thing in the way in which he has placed his board 
with regard to wind supply; but if he will try his 
reeds in the other tubes he will advance one step 
towards a solution. Iam supposing that the reeds 
are not damaged in any way, as your correspondent 
would surely have tested for that.— ORGANON. 


i Organ Sub-Bass—In 
this case I think that itis rather difficult to advise 
with any degree of success, as a personal examina- 
tion of the arrangement seems almost necessary. 
However, I venture with a little advice and a few 
hints which may perhaps benefit the querist. The 
tongues of the sub-bass reeds require to be set 
rather higher in proportion to those of a smaller 
scale. If they are set too high or too low, the 
speech will necessarily be sluggish, and what sound 
does emanate from them will in consequence be of 
a weak and uncertain character, therefore a great 
deal depends on the way iu which the tongues are 
set. Another most important point is the condition 
of the tubes in which the recds are placed. There 
should be a free passage of air through both reed 
and tube, and the least obstruction im the vibration 
of the tongues through the reed apertures in the 
tubes will impair the tone and also the power of 
the sound from the reeds. The reed-vulves, or 
pallets, should be allowed to open sufficiently to 
eusure a free passage of air through both reeds and 
tubes. If Mr. Floyd will write to me with more 
particulars, I will do my utmost to help him to find 
out the direct causes of the defect.—G. FRYER. 


{50190.] — Bee-Keeping. — I see Hivite’’ 
asks if I will give a few hints as to the con- 


much pleasure in sending a first instalment for this 
week. In starting the manufacture of a bar-frame 
hive, it will be best to make the frames first, as all 
dimensions are derived from them. There are 
various-sized frames. It is not a matter of very 
great importance which is selected, but all must be 
alike—not only in each hive, but all through the 
apiary, as it is frequently necessary to change 
frames from one hive to another. My frames are 
„ Woodbury ’’ size — viz., 13in. by Tin., inside 
measure. believe the Bee-keepers’ Association 
fixed on l4in. by 8in. as their standard last year. 
Blake’s hives are lñin. by 8in., and the Langstroth 
is even larger. My own opinion is in favour of 
small frames, for they divide the hive into a greater 
number of sections ; and the removal or destruction 
of one or more is less felt than in cases where, 
owing to increased size, they are fewer in number. 
I shall, therefore, take 13in. by Fin. as the standard 
size. If it is desired to use larger frames—say, 
Ain. by 8in.—add lin. to all dimensions. Number 
of Frames.—I have hives with 15 frames, but find, 
on the whole, 12 is the most convenient number— 
in my district, at any rate. I shall, therefore, 
suppose that a 12-bar frame-hive is to be con- 
structed, for which 12 frames will evidently be 
required. Figure 1 shows the shape of frame. 


The top bar is in. by jin. by lin. long. The side 
pieces are zin. by fin. by 7}in. long; they are let 
into the top bar Jin. The bottom bar is zin. by tin. 
by 13$in. long. These various pieces are best cut 
out of zin. pine board. In my own case, I used a 
circular saw, so that no subsequent planing was 
required ; but if they huve to be ripped out by a 
hand-saw, it will save time to square up with a 
plane afterwards. The strips should be ripped the 
whole length of the board, and cut off to length in 
a square wooden trough, having a cut to work 
tenon-saw in, and a stop at the preper distance for 
the end of strip to butt against. uis insures the 
lengths being equal, and also that the ends are cut 
truly square. The frame is put together with 
French wire-nails ; the ends of top bar are bevelled 
off as shown in Fig. 2, and a saw-cut run through 
centre of bar to foundation comb in. This is 
best done by means of a small circular saw, but 
may be managed by boring hole at A, and then 
cutting as far as required with a keyhole-saw. A 
roundheaded screw (lin.) should be put at B and B, 
so as to project in., thus keeping the frames II in. 
from centre to centre. This completes the frames. 
Next week I propose starting on the construction 
of the hive.— R. P. 


VVV Organ Bellows.— Why 
did not Tom Tit” say how he was going to 
posit his five sets of reeds—on one manual or two, 
and is the fifth tubeboard to be on top of the other 
two or at the buck : because every inch is of in- 

rtance. Asa matter of fact. if the keys are to 

ouly 30in. above the ground, you can't have a 
middle-board to the bellows much deeper than 
23in. On p. 186, Vol. XXVI., I gave full direc- 
tions for making the usual style of American organ 
bellows with diagrams, but that number is out of 
print, I know. In that letter I described the feeders 
as made of millboard and leather, with rubber- 
cloth for reservoir. As a rule now, most bellows 
are made with rubber-cloth for the feeders ulso. 
The bellows can be made on the horizontal plan; but 
that introduces difficulties it is as well to avoid. 
The querist, then, should make his bellows as large 
as possible to get into the case; but, as a guide, the 
middle board should not be less than, say, 42in. by 
22in. ; feeders as large as can be worked, say, 19in. 
or 20in. by 20in.—ORGANON, 


Working Drawings. From Mr. T. E. Halle- 
well, Hauover- street, Manchester, we have several 
sheets o working drawings illustrating the castings 
of model engines sold by him. These drawings have 
all parts set out to the full finished size, and will be 
found very useful by amateurs desirous of making 
a steam-engine. The drawings of a horizontal 
slide-valve engine, with cylinder 2in. by à31in., 
will enable any fairy skilful amateur to make a 
really useful steam-epgine. 


— — 


The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards, We trust 
our readers wiil look aver the list and send what information 
they can Jor the ben fit nf their rellow contributors, 


“Cypher” has replied to 49334; J. 
button to 49360. 

49525. Making Air balls. p. 556. 

49538. Mining, 556 


Since our last 


49531. Alum-Water, 556. 

49538. Turning, 503. 

49542. Mercantile Insurance, 556. 

49548. Hogs’ Bristles, 556. 

49557, Sundial, 557. 

49564. Gas-Engine, 657. 

49581. To ** Esthas,’’ 557 

49793, Casting in Metal Moulds, p. 41. 

49RC5, (ias-Stove Exudation, 42. 

498810. American Plow, Filester,and Matching Planes, 42. 
49818. Gramme Machines, 42. 

49826. Gregorian Telescope, 42. 

49833, Street Medien! Coil, 42. 

49534. Ornamental Iron Castings, 42. 

49536. Wimshurst's lofluence Machine, 42. 
49837. G. E. Engines, 42. 

49540. Mercurial F'reasure Gauges for Boilers, 42. 
49811. Air Analysis, 42. 


QUERIES. 


— . — 


150194. —Lead Finials.—Would Mr. Davies, or 
some other reader of the E. M..“ kindly give instruc- 
vans bow to cut out and put lead finials on I- YOUNG 
“LUMBER. 


[50195.]— Lead Lights. —Would some reader of the 
E. M.“ kindly give instructions how to make lead 
lights, and what touls are required I- YOUNG PLUMBER. 


50190. Faulty Telescope. — Having an old 
terrestrial telescupe, tbe o.g. being broken, I replaced it 
with one purchased at a respectuble optician’s. After 
very carefully putting a little gume-paper round the edge. 
I fixed it in the brass cell, screwed it into tube. and 
expected to find it give good result; but I was disape 
pointed, as un looking through it everything ap 
double and misty. By placing my exe as close to the 
edge of eyeglass as possible the defect disappears, and all 
objects are clear und distinct. Can any of our optical 
friends help me out of my trouble I— Dick. 


(50197. J—G.N.R. Locos.—Could any reader oblige 
me with the dimensions and clases of the following locos 
Ae G.N.R. : Nos. 666, 665, 668, 671, 11, 111, and 585. 
—MECANE. 


[60198.]—Weighting Safety-Valve.—Will any 
kind reader tell zue how much weight to put on a Hop- 
kinson’s patent valve which blows off at 601b., and want 
it to blow off at 701b. to the sq. in. IW. H. G. 


LO enone cal.—Would any reader kindly in- 

form me how to fix (Breguet’s) A BC telegraph! Also, 

ro kind of cell is best for coils—will Leclanché do !— 
UMLEY. 


|50200.|—Varaish for Landing-Nets, &c.— 
Will! Tit Sanders.” or some other experienced fisher, 
tell me what kind of varnish is used to cover landing-neta 
and strong lines, also how to use it? I have tricd shellac 
varnish and also puper varnish, but not satisfactorily.— 
ANXIOUS. 


(oR dat ba Tires.—The back-wheel tire on 
my machine has become so slack as to render cementing 
useless. Is there any possible mode of remedying the 
same other than obtaining a new tire !—Nicktaw. 


(50202.)—Canoe Steering-Gear.—Would any of 
“oum” give me information how to make and fit 
ateering-gear. so that I could steer with my feet, and a'so 
how to make und tt a centre-board into my canoe! The 
depth of canoe 18 12in.— R. B. 


(59203.1—Iron Girders.—Could any one inform me 
of a rule to obtain the section of a plate or rolled iron 
girders over a given space and given weight, and oblige ? 
—A Rapes, 


7020.] - Copper Bronze.—I should like to know 
the best process now in use for copper-bronzing gas 
tittings, &e., as I sometimes have a few things that re- 
quire rebronzing. - GAATWN TER. 


502905. In come-tax.—To Mr. WRTHERFIELD.— 
I um in trouble abont Income tax. I earn 30s. a week, 
and I havea house mortgaged at £350, at 5 per cent. The 
rent of house is £4) per year, ground rent £7 108., which 
I have to pay. I have got off the Income-tax on my 
income, but not off the £350 mortgage. Can I get that 
off the mortgage, or how can I get it, as I don't think 
I ought to pay lucome-tax I— W. J. HN Rx. 


50206.]—Paving Street.—To Mr. WETHFRFIELD. 
There is a street which is 125d. wide, and 100yd. long, 
ut each end, and in the middle is 30yd. wide and 6054. 
long. Can the local board make the owners of property 
in the narrow end of the street pay for the paving and 
sewering of their own frontage, and a proportionate 
share of the wide part of the street 7—Inquikre. 


(50207.)—Parabola.—How can I calculate focus of 
parabola? Hus it any relation to proportion between 
the line drawn from point at which axis of generating 
cone cuts plane of parabola to apex of purabula, and the 
line drawn on surface of parnbolic section from same 
point to boundary at right angles to former line ?— 
ARX, 


(50208 Mag neto-Electrie Machine.—I am 
constructing the above machine, such as are sold by 
opticians, But um at a loss to connect the ends of the 
wires of the revolving electro-magnet with the axle. 
Would Mi, Lancaster, or any other expericnced person, 
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kindly supply sketch and detailed instructions 1— Exxc- 
TROMANE. 


[50209.}—Soft Iron.—How to soften iron which 
retains a good deal of residual magnetism !—ELEcrao- 
MANE. 


{50210.]—Metal Boring.—Will some of our readers 
kindly say what sort of a tool I must use for boring holes 
in brass and iron? Will the Morse twist-drill bore a 
smooth accurate hole? Bei i ot with metal- 
turning, I shall feel grateful y hints that may be of 
service to me.—GRATEFUL. 


(50211.])—Torch Lamp.—Would any kind contri- 
butor give me a sketch of a torch lamp for lighting street 
lamps. and oblige -A Scotca Reaver. 


150212. — Brass Hinges.—As I have a great many 
hinges to make. a few hints on fitting and boring the 
same would oblige -A Scotcn READER. 


(50213. —Compeasation.— To Ma. Wetnetrir.y.-— 
Can you kindly inform me, whether a man who, during his 
master’s time, is knocked down and run over, and 
seriously injured, can claim any wages from his employer 
during his illness, or from the owner of the cart, or both! 
The man would have cleared the cart had not the carman 
called out and confused him; he ran back to curb, the 
horse knocked him, he then caught the collar and was 
dragged for three or four yards, he then let go and went 
underneath. The wheel would have gone entirely over 
him, had it not been for the presence of mind of a man 
laying hold of it. Two policemen witnessed the accident. 

ould it come under the Employers’ Act the man is a 
carpenter.—A FeLLow WORKMAN. 


[50214.—Telephony.—I should like to ask your 
readers’ opinions as to whether a Bell telephone receiver 
will receive, by what may be called an intermittent 
current—i.e., a current which is not continuous ! It has 
been understood, generally, to werk by an undulatory 
current. This it does do when used in connection wit 
a transmitter (without an induction coil), when the duty 
ef the latter is simply to act as a kind of regulator or 
throttle-valve to govern the current flowing out from the 
battery direct tothe receiver at distant end. What Jam 
not quite clear about, is the action where induction coils 
are used : here we have a secondary current set up in the 
coil, first of all, in an opposite direction to the current 
circulating through the primary of coil and the transmitter; 
when the latter is spoken to, a variation in the strength 
of primary current is caused, which, if the variation be a 
diminution results in the momentary circulation of a 
current in the same direction as that of the primary. 
Thus, a continual series of intermittent currents varying in 
Potential. and varying in direction, are set up, which run 
to line and operate, the 5 telephone. Under these 
circumstances, can a reversal of current take place with- 
out a resulting momentary stoppage, or break in the 
current ? If so, however short this break may be, does 
it not appear that the telephone will speak with a make 
and break, or intermittent current! I should like 
“ Sigma's opinion on this matter.—V. O. L. T. 


(50215.]—Induction Coil.—I shall be glad to have 
your electrical correspondents’ opinions as to which is 
the most effective way to dispose of IIb. No. 36 silk- 
covered wire in the construction of a small inductorium ? 
Will ter length of coil (and consequently more con- 
volutions of secondury) give better results than a short 
coil of a larger diamcter, the same weight of wire (11b.) 
being on each! As regards the primary, would 16 or 18 
be best to use, and have three layers any advantage over 
two? Presuming that 1lb. of 36 secondary, witha certain 
battery power, will give a lin. spark, will the addition of 
an extr 41b. of secondary give (with same battery) another 
din. of spark ? In what way does the induction action of 
the core contribute towards the efficicncy of a coil? I 
suppose the presence of currents in the secondary is due 
in the greatest measure to induction from the make-and- 
break of the current itself in the primary, though it 
would appear from Fleeming Jenkin’s work Electricity 
and Magnetism ” (p. 289), that the secondary currents 
are due (entirely :) to the clectro-magnetism of the core. 
If the core is removed altogether, ha ve we not the second- 
ary currenta still, though toa less degree! What is the 
1 5 it is advisable to build on the disc plan '’ !— 


[50216.]—Legal—A. makes a will, leaving all his 
property (in money) to C., D., E., in equal shares; but the 
interest from this money is to be paid to another party, 
F., so lung as she shall live, after which it is to be divided 
equally. The executor dies in 4 or 6 years and leaves his 
son his executor, who refuses to be held responsible for 
the above will, but, nevertheless, retains all documents, 
and reads them to parties interested five years after will 
was made. Six or seven years more are allowed to pass, 
and the will is not questioned, but suspicion is entertained 
All is not right. Executor lends some of the principal. Is 
he not entirely responsible for the original sum? And if 
he allows F. to overdraw, is he not also responsible and 
liable to refund it? If, in case F. wants to claim the 
principal as well, are C. D. and E. precluded from taking 

egal proceedings—from the fact that seven years, more 
or less, has lapsed without any questions being raised !— 
W. PeT 1 0 i 

50217.]— Chamber Organ.—I am extremely grate- 
tul to Uranium for the trouble he has ae to put 
me right. As regards tone, I would like n full round tone; 
cannot say in pounds what pressure there is as I have no 
gauge to measure, but I beheve the pressure is about 
eight, ag none of the pipes overblow, but sume are a 
little husky. as you remark. What I cannot get is. equality 
of tone; as I remarked before, sume of them give out a 
beautiful round tone, and others as if stifled. The ceil- 
ing ot room is about bin. above the longest pipe, which 
stands from floor 8ft. 3in. The number of pipes as given 
in the Monthly Magazine waa 24 bass and 30 treble, but I 
tind that it is all a waste of time to finish such a small 
organ, and I will make it four stops if I can only succeed 
in ine into the se: ret of voicing the pipes, which I will 
make ot paper. I will gladly send you two pipes for in- 
spe tion, and can only admire your liberal spirit in help- 
ing the needy. In the Address column will be found iny 
1 90 Will be glad to hear from you. — Lover oF 

UI. 


50218.) — Circular Saw Sharpening.— To JaAcx 
OF ALL Traves,” oR SAW SHARPENERS.— Would either of 
above kindly state, which form of tooth is best for cutting 


una 
or an 


all kinds of brushwood work f—is the so-called square 
tooth or needle point the beat: And is 6° too much or 
not enough hook? Should be much helped if anyone 
would show the proper form of tooth with sketch I— 
CYPHER. 


(50219.}—_ Pneumatic Bell.— Will any reader kindly 
furnish a aketch with explanation of construction an 
action of above ?—PNEUMATIVS. 


50220.]—To Mr. Lancaster.—I am making an 
induction coil, and have a core 18in. long by 1ġin. diam. 
To soften it thoroughly (as I hoped), I put it insidea 
stout iron tube and tilled ends up. and put it in a fire ; 
got it red-hot, and left it till next morning. I have since 
wrapped the primary over it, and after using a couple of 
quart bichromates, I find that there is some residual mag- 
netism in the core. It will attract and hold a large pen. 
Should this be so? Or have I failed in softening it! 
Must I try again ?}—J. W. 


(0221 ] -Soap Making. T am about to use the 
following compounds, and should like to know more 
about them. If I add olive vil to a lye of sulphate of 
magnesium, what are the properties of the new 
compound; what are the properties if glycerine is 
added to a lye of magnesium sulphate? What kind of 
soaps will the above make, and what softening properties 
would they possess 1—BolLIx MILLI. 


(50222.]—_Bee-keeping.—I was much pleased to ace 
the letter of your co ndent, “R. P.’? (21296), 
introducing the subject of bee-keeping, and I trust he 
will give beginners like myself the benefit of his exper'- 
ence. If R. P.“ will kindly advise me on the following 

oints, I shall feel much obliged :—(1) I bought a hive of 
8a couple of months ago, and the bees appear numer- 
ous and strong. They are, however, in a straw tive, 
which I do not care for. How and when can I be t 
transfer them to a more suitable abode? (2) Lust week 
I had given to me a Woodb Standard hive, containing 
a small number of neglected bees, sutticient, perhaps, to 
fill only the centre com ment, although now in the 
two contre ones. These I have f d with sugar dissolved 
in beer; but, unfortunately. the strong bees have 
attacked the weak ones, and killed a considerable number 
of them. How can I best treat my weak stuck ?—PER- 
NANO. 


(50223.|—Writer’s Cramp or Rheumatism f 
To DR. Eomunps.—I should be much obliged to Dr. 
Edmunds if he would kindly give me advice. I havea 
dull pain in my right hand, und also on the top of the 
forearm, feeling cramped, which almost prevents my 
writing, which is an absolute necessity to me. I have 
some similar pain in the left, but not to the sume extent. 
Is it rheumatism or writer's cramp? Aa I am not am- 
bidextrous, I cannot tell whether the left-hand would 
feel the same if used for writing. I have an extremely 
long hand with an abnormally short little tinger. Ihave 
great difficulty in resting my hand in writing. Perhaps 
some good and fluent writer, or some subscriber with a 
hand similarly formed, will kindly suggest a method by 
which I can get a proper i and prevent continually 
turning over to the nght, which causes the writing to be 
very much sloped, unless done very slowly. — Morro 

RAZIE. 


50224.J—Alloy.—T should be obliged if some corre- 
spondent would inform me of some alloy possessing the 
following qualities :—It must be capable of making tine 
castings ; can be melted in ladle or crucible of ordinary 
fire ; must be quite as hard as zinc, and more malleable, 
and not liable to break crystalline as that metal does ; 
will not clog in filing, and can be drilled easily. 
Fontainmoreau alloy.“ an alloy of zinc and copper, with 
a small percentage of cast iron, would suit me admirably 
in all ways; but Ido not know where [can procure it in 
London ready prepared. I have not the means of melting 
the copper and cast iron.—W. Exixucs. 


_(50225.)—Self-Acting Slide-Rest.—Can any one 
1 me instructions how to make a self acting slide - rest. 
or turning grooves in rolls from 14in. circle to about 
12in. circle? It is to turn different sizes, and to be per- 
fectly true. — Sc nSCñIBRR. 


50226. —Polishing Iron and Steel Tubes.— 
Can anyone give me an idea how to make a machine to 
brighten or polish steel and iron tubes outside, instead of 
using a large grindstone I have now in use ? I hear they 
bave sume kind of emery bands at use in Sheffield, which 
answer very well, but cannot get at any purticulars.— 
Mercnanic. 


wo — Wimshurst's New Electrical 
achine.—I made this machine according to illustra- 
tion given in“ E. M.“ with glass pillars to support the 
conductors. Iron spindle en which the two glass 
discs run on wood bobbins. Also iron spindle on 
which ruus the driving bobbin. The machine generates 
abundance of electricity, but it passes from the 
conductors to the glass discs, or from the flnger- ends. 
How can I reverse the current 7—O. H. M. 


50228.]—Polishing Mahogany.—How ean I give 
a polish to mahogany ! I do not want a very high degive 
ot polish.—A. B. C. 


(50229.)—-To Mr. Wetherfleld.— Does an agree- 
ment entered into by a woman betore she is married 
cease to be binding after she marries ? And ia it binding 
now if the woman married betore the passing of the 
Married Womun's Property Act of 1883 In the esse in 
point a young woman was so dishonestly let into a 
pecuniary Obligation. without the knowledge of her 
guardian, that she and her husband feel no moral obliga- 
tion to fult it if the law does not compel it.— X. B. C. 


|50230.|—Absorption of Light.—I have by mea 
statement which I am unable to verify, that halt the inci- 
dent light is absorbed by Tit. of water. Will anyone 
kindly tell me whether this is correct, and whether fresh 
or, as I should rather think, sea-water is intended 1— JT. 
W. Wess. 


{50231} Building Society.—Will Mr. Wether- 
field kindly tell me what I must b to recover the deposits 
I have paid in a bmilding aòiety incorporated under the 
new Building Societies Act, 187 4. The rules say I must 
give a month's notice betore I can withdraw my money, 
which bas been given, and no money forthcoming. The 
reason [ paid my deposits to Society was beau I was 


oticred £5 per cent, imterest ; cod asan wJu-ement, the | 


Bociety offers in addition the right to participate in 
periodical drawings of £200 free of interest, repayable in 
ten years. The Society hold their Board meetings only 
in a small room (which is called the head office) once a 
month. Can I sue the trustees and directors? Are they 
individually responsible to repay me my deposits, or must 
proceedings be taken against the Building Society in its 
registered name ? If eo, I am afraid nothing would be 
realised, as it appears to be simply a loan-ottice ; oram [ 
compelled to abit the question and dispute totheirowa 
arbitrator 1I— ONE in a Fix. 


(50232.)—Fluoresceat Solutions.—What are the 
various solutions possessing fluorescent properties under 
the electric light, and how are they 1 (oF vucuuin 
tubes! There are a number of special preparations 
besides quinine, 1 believe.—J. L. M. 


(50233.]|—Gyroscope.—Will some correspondent 
kindly explain, or say where I can find a full description 
of its action, mode of use, and what its movements Ulus- 
trate? I refer to the large instruments sold by opticians, 
with universal motiuns.—J. L. M. 


80234.] Eleotrical Communication 
between Thermometer and Dial.— Will some 
reader kindly explain fully how I can connect electrically 
an ordinary mercurial thermometer which is out in my 
garden with a graduated dial placed inside the hou» 
some little distance off, in such a way that the dial will 
always show at any time at what temperature the ther- 
mometer is standing outside! Would it be more easily 
accomplished with any other form of thermometer: 
Frost. 


50235.]— Painting Magic-Lantern Slides.— 
I have been greatly interested in the series of articles by 
Mr. G. Smith, which hu ve lately appeared in “ours; but 
I wish that some one of our readers would finish the 
articles by telling how to paint slides when made. I have 
noticed that about every seven weeks our worthy Editor 
refers correspondents to & series of articles written by 
**Buble,’? which appeared in Vol. XII. Now this is 
too remote to the bulk of our readers, and they are not 
now fully up to the *“ times.” True, they may be 
obtained, as they were published in a book form; but 
they are scarcely worth sending for, besides being very 
deur, 18. being charged, and the pamphlets consist ot 
twelve printed leaves of matter! Will not some reader 
give us the latest information on this subject, so that 
during the present summer we may obtain a tew painted 
sl des for next winter? Tinting our dry-plate photo- 
graphs should not be omitted.—Jas. GREEN. 


(50236.]—Link-Motion.—Will any friend tell me 
whether it is possible to make an engine, link motion. 
with reversing gear, with one eccentric cam, and rod ? If 
80, a plan will greatly oblige—Ianorance. 


[50 237.]— Model Boiler.—Would some realer tell 
me what is the most suitable boiler fora model engine. 
lin. bore by I iin. stroke! A boiler that is neat-louking, 
as it is fora stationary horizontal engine, and one not 
very ditticult to make by an amateur.— Youse Esotnena. 


[50238.—Foreign Photographs.—In Haeckel’s 
„Ceylon,“ the author states, 1 had the very great pleasure 
of forming an idea, from photographs in the shops, of the 
tinest puints, as well of the astounding marvels of the 
magnificent vegetation, palms and pisang, Pandanus and 
Linuns, tree-ferns, banyans, &c.“ Are copies of photo- 
gruphs of this vegetation to be purchased or seu in 
England, and if so, where !—T. FLSTCUIR. 


[50239.}—Preserving Steel From Rust.—What 
is the best couting (not metallic, or greasy substance) fur 
preventing the moisture from the body rusting steel en- 
cased in surgical appliance, worn next to the skin ?— 
AntTi-Rest. 


{50240.] — Manganese Cells for Working 

edical Coils.—(i) What advantage (if any) is there 
in usin jorge surface of zinc in lieu of rod) (as in tbe 
Leclancht cell), for positive element! Upon opening one of 
Coxeter’s (patent) large-size cells, fitted to medical coil, I 
tind zinc plates sbout 7in. by 4in., or more, the negative 
element being a round compreased block of carbon and 
manganese, through the centre of which is run a platinum 
wire. What is the effect of employing zincs of the 
size above mentioned { (2) In using platinised carboa 
plates for negative element, is the d it of platnun 
permanent, or is it requisite to re-platinise from time t 
time I—Evectro-Myvican. 


(50241.]—Horse-Power.—Is there any short an! 
simple rule fur taking the nominal horse power of steam 
engines (whether simple or compound condensing. I 
know modes of taking the actual power are to be found in 
books, but I mean the nominal power — H. Y. P. 


50242. — Iron. —Is it a known fact (I do not find it 
mentioned) that IIS (H; S) precipitates Fe from an acid 
solution, containing besides free mineral acid, an excess 
of an organic acid! In the course of several special 
analyses, I have been rather puzzled to tind a con- 
siderable quantity of Fe among the metals ot the Hs 
group, although the precipitates were well washed. aul 
the washings tree from Fe.— EXPERIMENTER. 


(50243.]—Arsenic.—<An alloy or mineral containing 
several metals together with As is dissolved in HNO, and 
then treated with HUI to expel the HNO,. Is there any 
loss of As by vulutilisation, the HCI solutiou not being 
evaporated to dryness - EXYTHIAENTTRN. 


[502414.]—Silver Assay. In silver assaying, if dur- 
ing the fusion the introduction of an iron rod mw the 
crucible is omitted, will there be any real vibation of the 
results? My assistant so often spoils his assays throng! 
carelessly drawing out metal ou the rods, that I bave quit. 
given up the practice, and consider the results safer an! 
more trustworthy, but should be glad of the optnmiou ot 
some practical assayer.— EXTEKHñIMLN TKR. 


150 245.]— Emery Wheel.— Will some one favour 
with a hint as to the simplest manner in which ty 
fit up an emery-wheel to be worked in a lathe Eten- 
MENTER. 


[50246.]_Condenser.—Can anyone suggest me- 
thing in the shupe otr a condenser tor water trom the xas ? 
There is so much water given off from the gas light in my 
laboratory, that it condenses on the bottles and gives e 
endless amount of trouble with the labels comstanUy fad 
ing off, —BEXrEBINENTER. 
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150247. L., and 8. W. R. Will anyone kindly give | letting in brick piers ? 


me names and classes of the following 1— 138, 15, 23, 24, 
30, 31, 32, 34, 37, 39. 48, 52, 53, 58, 66, 69, 74, 79, 84, 89, 
94, 126, 135, 150, 162, 157, 166, 224.— Jonx BEDDULPH. 


partition with screws as far as possible, so that the 
materials can be removed, if necessary to leave the 
(3) What dimensions and kind of wood must be used for 


rafters, flooring, and partition, to make the first cost as 


150248. —F. B. S. O. — Will anyone kindly give me low as possible? Extreme durability no object : three 


names and classes of the following !—19, 21, 33, 38, 49, 
51, 55, 77, 105, 119, 115, 123, 127, 138, 148, 157, 199, 202 
234, 244, 252, 272, 301, 306, 343, 351.— Joux BEDDULPH. 


150249.]J—L. and N. W. Engines.—Will anyone canvas. 


kindly give me the names and classes of the following !— 


viz., Nos. 8, 209, 413, 419, 427, 444, -85 to 491, 634, 635, only ask for in 
697, 751, 758, 805, 847, 935, 1145, 1147, 1149, 1180, 1490, and | mates of whut 


2146.—W. 


B 
50260.]—Toning Photograph.—On page 59 of the 
ear k of Photography,” a method of toning with 
lead is described. I have been unsuccessful with it, and 


or four years would probably be as long as required. The 


’ | two sides of the room which are brick would have to be | workshops is built at 


We wish to fit the flooring and | Would 
arch, | understand the piano 


ou kindly tell me the different sizes for each ? 
ulcimer described on page 97, Vol. XXXVI., I 
and standing pegs, go right 
through the sound to the frame beneath. ae 
As Jam afraid of splitting the soundboard in making 


the holes through it.—Ctox. 
F Boiler in Shed. — One of my 


eside of my house, with a lean- to 


In the 


covered with mutched boarding or stretched painted | roof, side of house forming one side of shed; the other 


(4) Which ? 


An American stove to warm the | three sides are of wood. 


ill some one say whether there 


room and furniture would be wanted; but at present I | is any law prohibiting me using the shed as a boiler- 


the muterials would cost us. We should 
do the work ourselves, for 
CLUBMAN. 


150264.]— Dictionary of Physical Science.— 
Can any correspondent inform me of a reliable practical 


nhall be very grateful if any correspondent will inform | dictionary of physical science? I should like it to include 
me if it is practicable, and if any other substance besides | astronomy and botany.— T. E. L. 


guld can be used for toning photographs !—Wynre.p. 

(50251.] — 
rtadinga“ Topographical! and Statistical Description of the 
County of Dorset.“ by Mr. G. A. Cooke, I came across the 
following: —“ In the month of June, 1653, a very 


ordinary 

A black cloud kept nanging over the place for about two 
houw, and at last burst, but instead of common water, 
the whole was like a shower of blood, and which, 
falling on the leaves of the trees tinged them in guch a 
manner, that they appeared as scarlet. Many of these 
were plucked off and sent as great curiosities to the 


extra- | using the 
phenomenon was seen inthe town of Poole. | —T. E. L 


formation on the above points, and esti- | house 


11 propose to put upa boiler and engine, also a 
wood turning lathe in it. There is already a brick flue in 


amusement.—TRICYCLING | it, at side farthest from house, and it is by the side of this 


that I propose to work my boiler. Also is there anything 
to prevent me porn the iron funnel of an upright 
boiler through the roof of a wooden shed where there is 
no flue? Over, the spot where the boiler would stand 
will be two or three sheets of iron roofing, and the funnel 
would come through one of these. I want to know how 


50265. Prepared Bichromate of Potash .— | near to the house I may work my boiler, and if I can put 


the prepared bichromate of potash which is sold in bottles! 
Is the intensity of battery in any degree increased by 
prepared, instead of the common, bivhromate ! 


* 


Extraordinary Phenomenon. In Could any correspondent of ** ours” tell me how to make | out a funnel where there is no flue 1—I. A. T. B. 


(50279.)—Granular Wheat Meal.—Will some 
practical, miller give us particulars of granular wheat 
meal, and how it is made, with probable cost of machine 
for making same, on a small scale, say from 4 to 6 sacks 


[50266.]—Mortar.—Will any reader of the E. M.” | per week I—BRIS TOL Bake. 


give me a simple method of analysing mortar used in 
building, and oblige 7—A BEGINNER. 


(50267.)—Tricycle Oonstruction.—Will 


(60280.)—-L.. & N. W. R. Vacuum Brakes.—Can 
some correspondent tell me whether this brake is now 


s Je. . some | applied to the wheels of the engine and tender, as in the 
practical mechanic kindly inform me whether good iron 


rake Return ” it is stated that the brake is not 


learned in London and other parts of the Kingdom.“ tube can be procured cheap, and bent by an amateur! If | fitted to the wheels of the engine and tender ” ; but the 


Could any reader of the E. M. give me turther so. whut is the 


particulars as to the cause, &c. IW. C. H. 
50252. Cutting out Teeth in Clock-Wheels. 


—Would any reader give a 1 of a machine for 
cutting out teeth in clock-wheels, as I am about to make 
one - CalLIl ERS. 


throttle-valve be lubricated as well as the cylinder !—A. 
LEABNEk. 


( 5024.) odd Manufacture.—I shall be much 
obhged if you, or any of your readers, can recommend me 
any book giving full detatls of shoddy manufacture. The 
editions of Ure’s Dictionary, and other encyclopiedias 
avuilable to me do not contain any description. If there 
ix not any book that gives the details, I should be obliged 
ii any of your subscmbers would give me a little informa- 
tion about the preliminary processes.— W ERBER, 


und carriages ?—also the amount of camber 
ae 5 will be thankfully accepted 
A. M. B. 


by— 


(50256.J—G.E.Ry. Locomotives.—Can any reader | readers tell me how I can make a heat 
given sketch and particulars of old, 250 and 274 classes on | acting, that is, so that when the heat is a 


this line, designed, I believe, by Gooch, about 1852 !— 


A. M. B. 


150257.]— Heating Gas before Combustion.— 
T recently saw a query on this point, which has, I think, 
received no answer. I always understood that, to obtain 


the best results from gas, the supply itself should be | 1882, six gentlemen, A., B 
hept ag cool as possible, and all the heat be concentrated | their names to a pill 


in the flame. Is this correct /—W. Puecrs. 


[59258.J—NW.E. Locos. — Can any correspondent 
Oblige me with the number of the express engine wrecked 
in the Marshall meadows accident, near Berwick, on 
August 16th, 180! And whether it was ever rebuilt ! 
Does the Smith vacuum brake require two separate pipes 
the entire length of the Quin I- W. THomMpsos, 

50259.]— Extract of Meat.—Will Dr. Edmunds 
inform me whether the nutritive value of meat extract is 
considerable -W. Takurs. 


then bent while red hot! 
the use of stuut gut bands instead of chains! Somethin 
was said a short time ago about the use of old stee 


best way: should it be filled with lead and | engines Marathon and Caractacus are fitted with brake- 
Also, is there i objection to | blocks, but no steam-brake valve in the cab, like the 


other, the Precedent ’’ class engines.—E. W. J. 


hints as to making, painting, &c., would be esteemed a 


[50268.]—Tartaric and Citric Acid.—Would | favour.—PrarDoN. 


some reader kindly tell me how I can detect adulteration 
in tartaric and citric acid I BRN TO. 


[50282.]—Contracted Knee.—To Dr. Eprurps.— 
T should feel much obliged if you could advise me how to 


(50269. /—To Mr. Allen.—I find on analysing oleine act to relieve a contraction of knee, caused by lying with 


oil by decomposing it with acid, and dissolving the a pillow under it during a very long 


attuck of gout, and 


liberated fatty acids in ether, that on separating the | since then sitting all day in an ordinary position. I can 


ethereal layer, and evaporating off the ether, that there is | move the leg backwards pretty freely, but cannot get it 
always a small quantity of water deposited, which I can- | straight forwards, and, consequently, cannot stand. 
In | sure on knee by bandage brings on great pain, but can 
fact, before water all evaporates the vil begins to decom- | be borne above and below. Is there an 


not get rid of even by prolonged dryinz at 100° C. 


a 


es- 


prepar:tion I 


Í pose. If you could suggest any method of avoiding this, | could apply which would soften the tendons} There is 
(50255.]-—Springs.—What is the rule for calculating I should be very much obliged. I may also state that I | chalk Ip it in joint.—H. 8. Cowar. 
1 í a ; i : y depos J 
‘he size and number of plates for springs for locomotives | have tricd the addition of a few drops of absolute alcohol 


Kc. 1] to the oil, wunang, and blowing a current of air over the 


vil, but it does nut seem to aidit.—Ernest A. Broukes. 


50270.]— Heat Regulator.—Will 
ator self- 
ve 103° it 
would open u vent and allow the overplus to escape and 
then shut! I may mention the heat which I want regu- 
lated is confined in a box which is 2ft. lung, 15n. deep, 
18in. wide. — W. CARTER. 


[50283.1-L. & N. W. R. Eight - Wheeled 
Sleeping Carriages.—Can some correspondent give 
me the dimensions and weight of these carriages? Also, 


any of my | what kind of wheel trunks are fitted at each end of car- 


riages E. W. J. 


A new Method of Preserving and Staining 


(50271.)—Legal—Acceptance.—On October 6th, | Protosoa.— For preserving these small organisms, 


„ C., D., E., and F., signed 
” for £200 to a bank. On the 
7th June, 1883, the interest on the £200 was paid, und £30 
additional, which reduced it to £170. A new bill was 


various reagents have becn recommended. Certes 
and Landsberg employ osmic acid; Korschelt, 
chromic acid or osmic acid; and Entz, Kleinenberg's 


ranted by the bank for £170. A., B., C., D., and E. signed | picro sulphuric acid. Finally, Blanc recommends 
it, but F. refused todo so. The bank agent apparently] the following very dilute picrosulphuric solution :— 
was quite satisted, Is F. entirely relicved of the first | Pieric acid (saturated solution in distilled water 100 


bill, or can they (the bank) still hold his name good 
should the remainder (£170) not be paid, or a portion of 
it, next October 7—Sicma, Glasgow. 

(60272.]—Cup Leathers.—Will Mr. J. P. Davies 
kindly show me a simple method to make cup buckets for 
lift- pumps?! I have no lathe. I am told that there isa 


150260.] Colour. For experiments on colour, is there | method of making them with rings, &c.—J. Witmortt, 
any better medium than gelatine, variously tinted with | Jun, 


J udson’s or Aniline dyes.— W. Puerrs. 


; 5 are ” of Water Hammer.— 
saw ° . 


5027 3.— L. & F. Ry.— Cannot some of our Lynn or 
Norwich correspondents give a sketch and description of 


lecture, a very effective series of experiments with a | and Fakenham Railway 7—Sioma, Jr. 


water hummer. Ie spoke of the vacuum as very good, 
md the glass chemically clean, and. if I rightly remember, 
ilescri the “ singing effect as a sort of pseudo-boil- 
ug. Is this thę generally received explanation, or is it due 
ta several causes! It is clearly duc, in part, to vapour 
tension. Any information will be gratefully received by 
VV. Pnerrs. 


150274.]J Warming Church. — Which is the best | be more expeditiously 
system to adopt for warming a church to hold, say, 1,000 | glass than otherwise. 
by either hot-water, steam, or hot air, and | until the objects have become thoroughly yellow. 


people : say 
which would be the most economical — PARSOx. 

L“ Farson’s ’’ architect would have been the proper 
person to consult. There are many good systems—Cone 
stantine’s, Shorland's, The London Warning and Ventila- 


[50262.)\—Engine.—To “Laror Omnia Vincit.”—TI | ting Co.’s, and others (for addresses, see advt. pages of . 8 s : 
have a 10 h. p. traction engine for thrashing purposes; it | the Buildiny rio); but circumstancesof site, plan, \c., of | be stained with picro-carmine, or, better, with an 


requires 100ʃb. steam to do its work, when I have others | church, must determine to a great extent which would be | alcoholic solution of safranin. 
that can do the same work with 601d. or less. I have hud | the best to employ, and competent advice should betaken. | safranin are dissolved in 15 


the cylinders (double cylinder) rebored, slides faced up | —Ep.] 


«ud put in good order; but it does not seem to have done 
ny good. Could you suggest where the fault lies, or 
hat could be done, as it consumes a great quantity of 
Oils, Which is & great item in working expenses D. F 


Co —Carpentry—Fitting Railway Arch. very little. We have tricd everybody and everything 
—Afy tricycle club has taken a railway arch in the | can, but no cure. She coughs most when the cast win 


vol., sulphuric acid (concentrated) 2 vol., distilled 
water 600 vol. To this solution, which may be 
employed as it is for the larve of Echinoderms, 
Medusw and Sponges, a. little acetic acid (1 per 
cent.) is added for Rhizopods and Infusoma— two 
or three drops for 15 grams of the solution. The 
acetic acid 1s added in order to n the outlines 
of the nuclei and nucleoli. This liquid is preferable 
to osmic acid, because it does not render the objects 


ingin 
B. flar ing show, the other day, in # | the engines used on the Eastern Midland's “ late Lynn | nonrecepti ve to staining fluids. The entire process 


of hardening, washing, staining and mountiug can 
rformed under the cover- 
e acid is allowed to work 


The acid is then replaced by 80 per cent. alcohol, 
frequently renewed until the yellow colour entirely 
disappears: 96 per cent. alcohol is next used, and 
then absolute alcohol. The hardened objects may 


Five grams of 
of abso- 
lute alcohol; the solution left standing a few 


150275. -Whooping-Cough.—I have a daughter. days, then filtered and diluted with half its 


5 years of age. She had the whouping-cough 3 years since, volume of distilled water. 


and she has had it ever since; she almost coughs the life 
out of her at present, She is very tall and thin, and eats 


ulourbs for use as a stable and elub- room, and being eco- | are on. —Tuni0n. 


.ommically disposed, we propose to fit it up with our own 
ands as far as possible. One end of the arch is walled 
œ near the top, and we propose to close it in with 
reather-boards, thus ensuring ventilation at the top. 
‘tie other end will be covered with weather-boarding, 
md fitted with a wide door, to admit double tricycles, on 
ye left, and with a window (shuttered outside) on the 
eht. The interior we propose to divide centrally by a 


5 01D. 


This solution of 
safranin is preferable to picro-carmine, because it 


we | colours more quickly, and because one can so regulate 
ds | its action as to give a sharp definition to the pro- 


toplasm or the nucleus. After the object has been 


[50 276.J—Legal.— To Mn. WetnenrrizLp.—As an old | moe or less deeply stained, according to the end in 


reader of your most valuable paper, the E. M.,“ is Ed. | View, 


it is washed in 80 per cent. alcohol which is 


in the £ the proper Income tax for cottage property. rated | renewed until a moment arrives when no visible 


in the 
schedule A. 1 If so, what is the meaning of schedule B. 
at 32d. in the £?2—K. GRIFFITHS. 


oss trom £12 to £20 per annum as demanded in | clouds of colour ap 


; at this moment the 80 per 
cent. alcohol is replaced with absolute alcohol, and 
this by clove oil. As safranin is soluble in alcohol, the 


i ; [502777.]—Dulcimer.—To Mr. G. Frrex.—I want to | proce washing will urse h 
artition, say 7ft. high, and to use the one side as the | make a dulcimer similar to that described on p. 97, Vol. P sot hing 70 N 


able for tricycles, and the other side for the committee- | XXXVI. . E. M.,“ but with a compass of. 8 octaves and 


The modus operandi suggested is to excavate the | one note from G. first line in bass clef, to A, first ledger 


ronnd for a foot or so to see it it is firm, and if necessary | line above the treble clef. I purpose using two strings as 


ro down broken brick asa foundationfor a layer of gravel, 


De rolled in with a garden. roller. This, being covered, | quire in the frame of dimensions given. Would you give] moving the colour to any desired degree. 


in a bichord piano, but cannot get so many notes as [ re- 


111 be dry enough for the tricycles to stand upon; but | me the proper dimensions of frame, suitable for what I 


e committee room must, of course, be boarded im. | want ? 


I want to make it as small as possible, consistent 


WY hat depth of brick rubbish will be requisite, if it is | with efficiency. Also would you kindly inform me what 


ind that the earth is rotten and mp! Can the 


ters for the committce-room floor 


(2) 


laid on the | sbould 


quantity, size, and kind of wire I should require, as I 


ve to write fur it by post, and if I should have | early as possible. 


colour; but decoloration is gradual, so that one needs 
only to watch and apply the clove oilwhen the colour 
has been reduced to the desired intensity. This 
process then, consists in overstaining and then re- 


The 

rocess of decoloration is not entirely arrested by the 
application of clove oil, con to Blanc’s assertion, 
hence it should be replaced by Canada balsam as 


The same method is adapted to 


=a wel, or will it be necessary to prevent their rotting by | to put different thicknesses of wire for different notes? other microscopic animals.— American Naturalist. 
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ANSWERS TO CORRESPONDENTS. 


— 22 — 
„ All communications should be addressed to the Evtror 
of the ExutisH MECHANIC, 31, Tavistochatreet, Covent 
Garden, W.C. ; 


HINTS TU CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers us well as the titles of the queries to which the 
replies reter. 3. No charge is made for inserting letters, 
ueries, or replies. 4. Letters or queries asking for ad- 
s of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, und the names of correspondents are not given 
to in uirers. 
% Attention is especially drawn to hint No. 4. The 
space devoted to letters, queries, and replies is meant for 
e general good, and it is not fair te occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- | 
selves, lead to replies which are. The ‘Sixpenny Sale | 
Column ” offers a chcap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following ure the initials, &c., of letters to hand u 
to Wednesday evening, April 25, and unacknowl 
elsewhere: 


CASSELL, PETTER, AND GA. ix. - C. E. Godfrey.— Selig, 

Sonnenthal, und Co.— W. A. Carlyle. — Swift and Son. 
Hope. - Rev. D. F. Wilson. — Ottway and Son.— D. 
Alliughatm.— Rev. H. Algnr.— C. Grover.—H. Milnes. — 
A. F. &cott.—A. B. D. qumes.— Grateful Jimmy. —T. 
Auderson.— J. F. E.—Hugh Peak. Myrabolams.— One 
in a Fix. — Gus Engineer. F. R. C. S. -W. R.—Clock- 
maker. - J. R.— G. J. Hodge.— Apprentice. R. B.— 
Frank Smith.— W. L. — One Who has Protited by 
“Ours.” -A Novice. 


PagpLkXzED. (Such questions should be submitted to a 
committee of schoolboys.)— El. xCTRIC. (Have you tried 
the experiment yourself, and are you sure the results 
are always us stated? There is nothing in the fact that 
the bob describes a circle; the peculiarity is that the 

e direction of motion should be reversed. With how 
many persons of both sexes have you tried ?)—NeEro. 
(Do you not think it would be advisable to ask a medi- 
cal man what it is, instead of guessing? 2. Chryso- 
phauir acid is extracted from rhubarb, and crystallises 
in gulden yellow necdles. 3. The journal referred to is 

ublished by Oliver and Boyd, Edin burgh.) — TouxO 

ZN INERaR. (The explanation is given in most text- 

books. A ball can be sustained by a jet of air in the 
same way, and you will find an explanation, with illus- 
tratious. in Vol. XXIV., pp. 139, 195.) —OxRk ix A Fix, 
J. L. (The silver used for coins, or tokens as they are 
more properly called, consists of 37-40ths of fine silver, 
and J-40tns of alloy; or 75 of copper in the thou- 
sand. The cost varies with the market; but in the 
ordinary way the price is 4s. 9d. an ounce at the metal- 
dealer's. 2. Nitric acid 30z., water loz., bichromate of 
potash 4oz. Mix, apply cold toa filed part by means of 
a dropper, and wipe off e AE a dump WN 
If pure silver, the mark will clear blood-red ; less 
deep on the ulloys. The testcan only be used by those 
who have had experience of its effects on known alloys.) 
—J. W. K. (Opinions differ as to the number of 
feeders; but one of the folds must be outwards. The 
best form of bellows was illustrated in Vol. X., p. 212. 
The ordinary form has been given many times, for 
instanve, with full directions, on pp. 28, 127, Vol. 
XXXII )—A Caxvivatre. (Look out for replies to 
query 50096. One last week, p. 159.) —WaTcHMaKeR. 
(As you are an old subscriber,“ do you keep your 
numbers! If so, you will find what you want in recent 
voluues.})—k. H. W. (It oan be melted into a semi- 
fluid, and could, therefore, be cast or moulded; but we 
suspect it would lose its brilliancy. Better use the 
chips for muking varnish.)—J.C. A. (It is made by 
heating vegetable matter to a red heat in the absence of 
oxygen. For obvious reasons the vegetable matter 
which contuins the greatest quantity of carbon is pre- 
ferred—for instance, wood in peru to cabbages. 
—Amareur Turner. (Have a bandage on the aff 
leg, aud use the other. If you would get examined by a 
medical man, he would be able to give definite advice. )— 
ONE IN A Fix, E. B. (There is no remedy; but you can 
do much by frequently washing aud rinsing in alum- 
wuter.,—Plunukn. (Either solution of rubber or of 
gutta-percha — made by dissolv shreds of those 
substances in bisulphide of carbon.)—Lunapgian. (1. 
Much too long nnd vague. Ask some friends to look 
and describe whut they see, for apparently theeye is at 
fault. 2. Surely you know that the moon shines by 
reflected light, and how you can expect to see her as 
bright during the day as during the night is beyond us. 
Did you ever hear of an observer who brilliantly illumi- 
pated his observatory when he wanted to look through 
his telescope )- MEI. IirA. (Given many times. See for 
plain and easy directions p. 571, No. 830, and look 
through the indices. Beyond the simple directions, it 
is a matter thut cannot be learnt from mere reading 

Trvinc. (Buy your varnishes; but if you wish to mak 

see list of Back Numbers in this column first week of 

every month. Mahogany or rosewood shouldbe French 
polished; but if pou wish to varnish, size first and rub 
down with fine glass paper. 2. Paper or map varnish 
is best tor the pictures named.)—Skmper Fipxuis. 

(Just so; that is exactly what we mean. If they were 

80 Very rapid, they would have been introduced long 

ago. As itis, they require about ten minutes at the 

very least. For printing from the press they are excel- 
lent; but not tor taking negatives.)—Unuent, ce 
only F 0 to ta : it 1 pecs as a as 
possible, aud w heat thoroughly all the stuffed parts; 
the latter should be baked, and the crevices of the wood 

Cleaned out with parattin oil. On p. 101, Vol. XXVIII, 

a correspoudent said he had found a remedy in a 

thorvugh dreuching with benzoline, the furniture being 

placed in the open air. The smell soon off on a 

warin day.;—\. F. (I is very much a questica of 
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opinion, aud the quantity of work to be done must be 
considered. Space available is also a consideration. 
The fan takes up least room.)—OnE THAT WAxTS TO 
Know. (Steam-gauge for model boiler illustrated in 
No. 875, p. 408.)-E. H. (Chlorine, sulphurous acid, 
and peroxide of hydrogen are used — the peroxide 
ally for ferns. See p. 339, No. 690.)—Hupsow, 
(The property is the widuw’s absolutely, and at her dis- 
posal. There are no interests apart from hers. If 
she dies intestate, her daughters take all.) — R. K. 
(Write the Secretary of the Society of Arts, John- street. 
Adelphi, London, W. C.) Mu. (You cannot safely do 
it without the publisher's permission, unless, of course, 
the copyright of the book nas expired.!—N. I. R., Car- 
lisle. (We know nothing at all of the correspondent 
referred to, and we advise you and all other corre- 
spondents to suspect very strongly the bona tides of any 
advertisers or correspondents who write asking before- 
hand for sums of money and promising in return to 
send trade secreta” or other information. We are 
sorry to say it has happened more than once. that cor- 
respondents who have contributed much valuable in- 
formation to these columns have nut proved so scru- 
pulous in private transactions with their fellow readers 
as could be wished. It is only fair to add that we can 
quite conceive of the existence of circumstances in which 
such information as you refer to might be worth many 
times the sum asked, and that the offer may be a 
genuine one; but there are so many swindlers always 
on the alert to trap the unwary, that safety is only to be 
secured by caution.)—G. F. D. (We regret we cannot 
insert the numerous queries that reach us asking for 
information as to routes for bicycle tours, &c. ey 
occupy much space, and are necessarily of very local 
interest.)—Esxquiner. (1. The agent is quite right—a 
written notice is necessary. 2. Much information on 
deafness, &., has been given in back numbers; but you 
had really better consult a medical man.)—D. F. (We 
have only the address, Messrs. Reed, Sunderland. The 
Lathe and its Uses, Triibner and Co., Ludgate-hill, 
E. C., 168. ; or see Calvert’s catalogue, Great Jackson- 
street, Hulme, Manchester.)—8. Turarcnes. (West's 
book on Foundry Practice is published by J. Wiley 
and Sons, New York ; but probably Messrs. Triibner, 
Ludgate-hill, E. C., have it on sale. We do not know 
the „ (We have no record of the 
EM F. of a dry pile. One of 2,000 couples can charge a 
Leyden jar, but does not give a spark. Prof. 8. P. 
Thompson says that one at Oxford has been in use forty 
years. Its poles are two bells, and a small brass ball 
oscillating between them keeps them ringing. In this 
case the discs are coated on one side with zinc-foil, on 
the other with binoxide of manganese. You can bu 
that of any dealer in chemicals or of Mr. Blackwell, 
Liverpool, if you want a quantity.) — Sion, Jg. (Did 
ou see the toad disentombed ! Such tales are frequent; 
ut we know of no satisfactory explanation, although 
several have been made, for which see indices.)—J. 8. 
5 you mean yellow prussiate of potash ; but 
if you would say what metal you use and how you pro- 
ceed to harden, we might be able to assist you.)—J. 
Dawson, e question is answered in some ks on 
physics. and has been debated in back volumes. We 
ve not space for such questions just at present. 2. 
The interior is much heavier.)—Gu.iietmum. (If you 
send your query to the Tonic Sol-Fa Agency, Warwick- 
lane, E.C., you will obtain an answer from hvad- 
uarters, and lists of the pieces prepared, if you ask for 
em.)—ENGINEER, (See the di of the machine 
on p. 517, last volume, and various replies in recent 
numbers. The best number and weight of wire is a 
matter for calculation.) —FAuRAR. (See answer to 8. 
er above.) -A. A. BußgBLR. (Some of india- 
rubber, others of oil-silk. For the former, special 
appliances are required to force the air into them.)— 
ApPPBENTICR ENGINEER. (The sea-water valve is 
opened, of course, but there is no absolute necessity for 
shutting it. With the jet it is shut, because otherwise 
you would have all the more water to blow out, and so 
it is best to shut with the other, because you then get 
the benefit of the colder water at starting.)—Marine 
ExOIX RER. (We can only suggest a copying- 
press. Put sugarin the ink, or usespecial copying-ink. 
—H. W. W. (Your question was very fully answere 
on pp.9336, 360, 382, 392, Vol. XXXI. Get Taunt’s 
Map of the Thames, from Taunt and Co., Oxford. 
It is really a book which gives all particulars, 
and is illustrated with 100 photos. The chapters on 
soe a Ont ae just what you require.)—A.H. (We 
received and read the paper on perpetual motion, but 
had no space to spare for its insertiun.)—H. ANSELL. 
Canal-road, King’s-cross, London. N.)—W. Hes wey 
ICHMOND. (Please send.) — W. Grove. (Apply a 
little vaseline night and morning.)—W. Brarp. We 
quite agree with you that one would think it was 
ane clear to hic bead + but you see it is not clear to 
. Hampden. you think you can make it so, try, 
by all means; but we must decline pointing out what 
it is he wants demonstrated. We are not at all clear 
on that point ourselves.)—Marce ius. (Not poisonous 
in themselves, but frequently indirectly so by contact 
with bottoms of vessels and other surfaces.) 


r 
Every Workman connected with the Building 
Trades requ! a Situation should advertise ln THE BUILD- 
ING NEWS,” published every FRIDAY, pice Fourpence, 
at 31, Tavistock-street, Covent-garden, London, W.C. 


“THE BUILDING NEWS” is the Principal Journal: sepre 
senting Architects and Builders, and has the largest circulation 
of any Professional Journal in the kingdom. 


Every Workman should insist on secing “ THE BUILDING 
NEWS "every week at his Club or Coffee House. He will find 
more “ Lists of Tenders for new work in it every weck than in 
any similar paper, and can thus judge where work is likely to be 
bad. He is also specially invited to make use of “ intercom- 
munication ” if he wants to know anything about his trade, to 
write to the Editorif he has any suggestions to make, and to 
advertise in the paper when he wanta work. 


The charge for Advertisements for Situations is One Shilling 
for Twenty-four Words, and Sixpence for every Eight Words after 


Holloway’s Ointment and Pills.—For bad 
legs, gathered breasts, and scrofulous sores, these are genuine 
specifies. The grateful and carucst gratitude uf thousands who 
bave been raised from prosuute helplessness and a condition 
luathsome to themselves and others, renders it quite unnecessary 
io cularge in this place upon their extraordinary virtues. 


APRIL 27, 1883. 


CHESS. 


— . — 


Arr Communications for this department must be 
addressed to the Chess Editor, at the office of the 
E ooa Mecuanic, 31, Tavistock-street, Covent-garden, 

C; 


PROBLEM DCCCXXXII.—By D. Macsay. 
Black, 
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White. 
White to play and mate in two moves. 


[8+9 


Sol. VTION TO 829. 


White. Black. 
1.QtwQ2 1. Anything 
2. Mates 


“E, M.” Correspondence Tourney game between J. 
Clothier ( White; and A. E. Studd (Black). 


(Four Knights’ Game.) 


1. P-K 4, P-K 4/2. Kt-K B 3, Kt-Q B 3/3. Kt-B 3, 
Kt-B 3/4. B-Kt 5, Kt- 5 (a) 5. B-B 4 (b), Kt takes Kt 
c)/6. Q takes Kt, P-AHB 3 7. Castles, P-Q Kt 4/8, B- 
ct 3, P-Q Kt 5/ 9. Kt-Q sq, P Q 4/10. P takes P, P-K 
5 / 11. K 2, B-Q 3 ja? /12. Kt-K 3, Castles 13. P takes 
P, P-QR 4/14. B-Q R 4, R-K 5g 15. P-K Kt 3 (°), R- K 
4 (f)/16. P-Q3, P-K R 317. R-Q aq, P takes Q Pi 18. 
P takes P, Kt-Kt 5/19. Q-K B 3, P-K R 4 (9) / 20. 
P-Q 4, R-K 3 (A) 21. Kt takes Kt, P takes Kt,;22. P.Q 
B7, Q takes P /23. Q takes R, K-R 2/ 24. B-Q B 6, P-K 
B 4/25. B. K Kt 2. K-Kt 3 26. 8-Q 2, B-Q 2/27. R-Q B 
sq, Q-Kt 3 28. B-K 3. K-R 2/29. Q-Kt 7, Q-Q sq: 30. 
P-Q 5, R-K 0 B- Kt 6, and after a few more moves 

Black resigned (i). 

Nores By W. T. Pearce. 


(a) This and B-Kt 5 are stated to be Black's best 
defences, 

(b) 5. Kt takes P is best answered by Kt takes P. For 
the best analysis of this opening see the January and 
February numbers of the British Chess Magazine, 

(c) The said analysis gives Kt takes P as best. 

(d) I can see no valid objection to P takes P. 

(e) To provide an inlet for the Kt, but it tends to 
weaken the K’s position. 

(J) Threatening B-R 3. 

(g) Is not this an error? Kt takes Kt seems the only 
move to avoid loss. 

(h) Here R takes Kt appears the best resource, although 
a hopeless one. 

Ay This game has been rather loosely played on both 
sides, 


NOTICES TO CORRESPONDENTS. 


Correct Solutions to 829 by S. Seymour Follwell, J. H. 
Billington, J. B. of Boxford ; to 830 by Frank Thorpe. 
Dicky Sam, Donald Mackay, J. B. of Boxford, S. 
Seymour Follwell, J. H. Billington, R. A. B, Oxfor J. 
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TERMS OF SUBSCRIPTION, 


PAYABLE IN ADVANCE. 


86. 6d. for Bix Months and lls. fer Twelve Months Post-free to 
any part of the United Kingdom. Por the United States, 138, or 
3 10155 25c. gold to France or Belgium, 13s., or 16f. 50c., to I dl. 
via Brindisi), 136. 2d. to New Zealand, the Cape, the West 
ndies, Canada, Nova Scotia, Natal, or any of Australias 
Colonies, 136. 


The remittance should be made by Post-office order. Bact 
numbers cannot be sent out of the United Kingdom by the 
0 newspaper post, but must be remitted for at the rate uf 
td. each to cover extru postage. 


Messrs. James W. Quzex and Co., of 924, Cheatuut-street, Phila - 
delphia, are authoriscd to receive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dols. 
25c. gold, or Thirteen Shillings per annum, post-free, The copies 
will be forwarded direct by mail from the publishing offer in 
London. All subscriptions will commence with the number first 
issued after the receipt of the subscription. If back numbers are 
required to complete volumes, they must be paid for at the rute of 
td. each copy, to cover extra postage. 


Vols. XXIV., XXVI., XXVII., XXIII., XXX., XXXI.. XX XII.. 
XXXII., XXXIV., and XXXV., bound in cloth, 7s. cach. 


Vol. XXXVI. Now Ready, Price 75. 


All the other bound volumes are out of print. Subecriber 
would do well to order volumes as soon as possible after the con 
clusion of each half-yearly volume in March and September, as 
only a limited number are bound up, and these soon run out of 
print. Most of our back numbers can de had singi, price 2d. 
each, through any bookseller or newsagent, or 2jd. each, poet - tre 
from the office (except index numbers, which are 3d. each, or 
post-free, 34d.) 


Indexes for Vols. I., VI., VII, VIII., and IX., 2d. each. Post 
free 24d. each. Indexes to Vol. XI. und to subsequent vola., Ja. 
each, or post free, 34d. Cases for binding, le. d. vach. 


°° Bubscribers a!” Tduested to onicr Cases and Vols. throurh 
their booksellers, und buy to send direct. The rvgnlations uf the 
Post Office prevent buri transuussive through the Post. 


May 4, 1883. 
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WHY CERTAIN TOOL ANGLES? 


1 reasons conspire to induce me to 
write again a few words upon this 
subject. First, a paragraph in a mechani- 
cal book denouncing all theory of the 
kind as absurd. Secondly, the receipt of 
some slide-rest tools which will not cut. 
And thirdly, a letter from an amateur friend 
who has stuck in the mud where so many 
others have stuck before him. Lastly, I 
may add that in a recent publication, the 
subject, scientifically and rather fully dis- 
cussed, is treated in a way which I am 
certain will not be ‘‘understanded by the 
people.” Those who already know all about 
it will not be likely to go to the trouble of 
reading this paper, and my object will be to 
state the case in the simplest possible way 
to assist amateurs who find slide-rest work 
a practical difficulty. Experience has shown 
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F 1 . 2 


most amateurs that slide-rest work is not 
so easy as it appears. The first attempt is, 
perhaps, generally a failure, and subsequent 
trials result in occasional success with painful 
interludes of scratching and jumping and 
digging in on the part of the tool. Then 
the tool is taken again to the grindstone 
and, Possibly, is found to cut so fairly that 
the workman dare not resharpen it when 
it begins to get blunt, lest he should fail in 
again hitting off the right angle. All 
this is confessedly aggravating, and not the 
less 80 if the amateur chance to go into a 
factory and see apparently the same sort of 
tools making excellent work, as if it were a 
tool’s nature so to do. 

Then arises the natural question, Do 
these regulur workmen know all about tool 
angles? And the answer is Les, and No. 
Yes, practically and serviceably; No, as far 
us theory is concerned; for the greater 
number never dream of reading up a subject 
of this kind after having served an appren- 
ticeship which has taught them without 
reading. At the same time, many of them 
would be all the better workmen if they did 
not so spurn theory; and technical educa- 
tion is now carried on to a far greater extent 
than formerly, in order to educate our 
workinen in the principles of their several 
trades, because foreigners were fast giving 
them the go-by. But I think, as yct, we 
have not a set of simple, plainly-worded 
workmen’s manuals of the kind needed. 
‘What have as yet been issued are too diffi- 
cult, too purely mathematical, for a mechani- 
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cal apprentice. I will illustrate this from 
such a technical manual recently purchased. 
The angle between any surface of the tool 
and the vertical is its inclination to the 
direction of the cut; and the inclination of 
any such face of the tool to the horizontal, 
is the same as the angle between it and the 
normal to the cut surface.” The manual 
itself is a good one; but this phraseology 
would not, I think, commend it to the novice 
who sought to discover in its pages a solu- 
tion of his practical difficulties. I do not say 
this by way of censure. I should not 
think of adversely criticising a book written 
by one who knows a deal more about the 
mathemuticsof the mechanical arts than I do. 
I merely point to the use of language which 
would be beyond the ken of an ey 
workman or apprentice. Not many suc 

could satisfactorily answer the question, 
What is a Normal to a cut surface? Ithink 
I may state to the struggling amateur that 
the first consideration is rigidity. The work, 
which I will suppose an iron bar, in. 
diameter and Gin. long, must be so mounted 
between centres as to have no endlong 
movement. The back centre must be 
screwed up until, if you lift the carrier 


attached to the work, it will just stay in 
that position without dropping on to the pin 


of the carrier-plate. After a while it will 
get a trifle looser; but if the centres have 
been properly drilled and countersunk, you 
can tighten it up without throwing it out of 
truth. Next for consideration comes the 
slide-rest, imperfection of which has often 
been the real source of trouble when the 
tool has been supposed to be faulty. Not 
by any means unknown is the case of the 
workman omitting altogether to screw up 
the hand-nut under the lathe-bed after 
placing the rest and tool in position; but far 
more frequently does the amateur fail to 
fasten tke tool securely, or he uses a rest 
with one or both of the slides slack. When 
such is the case the point of the tool is in a 
constant state of movement; besides that 
movement, which it is difficult to get rid of, 
and which is due to the elasticity of the 
tool itself. If the tool, by this defect, jumps 
up and down while in cut, the result cannot 
be satisfactory, as the edge is every instant 
at varying angles with the surface it is 
cutting. 

In a well-made rest the slides will move 
with pertect ease, yet without any shake 
whatever, and it is bad economy of time 
and temper to use a rest on which such an 
imperfection exists as that alluded to. If, 
however, matters prove thus far satisfactory, 
the tool edges are to be the main considera- 
tion. I shall take it for granted that the 
cutting edge (or edges) is to be exactly level 
with the line of centres. This is undoubtedly 
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its proper position, and a slide- rest is always 
fitted to a lathe on this supposition. The 
special details of pani and fixing the toal 
will be treated presently. Let A, Fig. 1, 
represent a cross section of a cylinder 
mounted in the lathe, and B a tool with 
square end lying horizontally on the top 
plate of the rest, so that its upper face is 
exactly level with the line of centres. The 
tool will practically rub, although theoreti- 
cally it might cut. If the front line is con- 
tinued upwards, we shall at once see that it 
will rub, although it does not touch the 
circle more than it did before, for mathe- 
matically a right line can only touch a circle 
in one point; and that point is infinitely 
minute. But practically it will rub, because 
we cannot grind the face mathematically 
true and flat, and the surface of the iron 
will not be mathematically circular. To 
make it cut, we must tilt the tool like Fig. 2 ; 
but observe, although it is easy to do so by 
blocking up the end of it, the slide-rest is 
not made level on the top for nothing. The 
tools are intended to be laid quit flat upon 
it, and this is the proper way and only way 
to use them efficiently. And we can 
get the same effect without tilting, by 
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altering the form of the tool - shank. 
But this is hardly a cutting tool at all, 
but a scraper; and I shall pass it over for 
the present as a tool with rectangular edges, 
but consider it with the front ground back 
(Fig. 3), to free it from rubbing without 
the necessity for raising and blocking up 
the end of its shank. What is the result ? 
The front is now clear, but the angle of the 
edge is no longer 90° or square, but let us 
say 85°, which is suitable for brass and gun- 
metal, but not keen enough foriron. But 
we now stick fast in another direction: 
keener the tool may be, yet as the upper 
surface is level, it will still scrape. It is at 
right angles to the surface which it has to 
cut, just, in fact, as a penknife would be 
held to scrape or erase ink on a piece of 
paper. In reality, the tool is not, when 
placed thus, any sharper than it was before, 
and all we gain is freedom from rubbing; 
and it will be seen at once that, although 
we may by still further grinding the face of 
the tool thin the edge more and more, we 
only continue to render it weaker and less 
capable of executing work. The result, 
then, of grinding the front face in this way 
is just to get what is called clearance — 
i. e., to prevent rubbing; but when this has 
been effected, it is no use, but rather the 
contrary, to grind any more in this direction. 
Retaining the tool in the horizontal position, 
it is, therefore, evident that we must pro- 
cure sharpness of edge in some other way, 
converting a scraper into 4 cutting tool. 
We, therefore, attack it on its upper face; 
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and supposing, for the present, that the 
cutting action is to be at its end only, we 
require to grind it on the line d, b, Fig. 4. 
But this would be difficult if we kept the 
exact form of tool ilustrated—i.e., a plain 
rectangular bar; so we tile or grind a notch 
of semicircular section across it, which it is 
evident has much the same effect as grinding 
@ straight or flat place, and we obtain at 
once a keen edge. And now we sce again 
that the front clearance must not be too 
great, or this edge, having no support below, 
would have no strength. The keener the 
tool is made by top grinding, the less must 
the front be ground away. Fig. 6 is a fair 
profile of a tool just as purchased. There 
are several in the set. Look at the unneces- 
sary amount of clearance, and consequent 
weakness of point. The tool is not nearly 
sharp enough, the top part being almost 
horizontal ; but it is plain that if the upper 
surface be ground sufficiently to get a keen 
edge, this will break off at the first attempt 
to use it. Here we arrive, therefore, at 
certain limits of grinding from which we 
cannot escape. In Fig. 5, we have filed a 
notch across the rectangular bar to obtain 
the edge required ; but with frequent 
sbarpening, the whole point will soon go 
down to cd. It is practically more con- 
venient to make these tools cranked like 
Fig. 7; and as the face (top) is ground 
Perel away, the shank is packed up with 
at slips, to bring the point up again to the 
line of centres. Observe this docs not tilt 
up the tool, but merely raises it, while still 
horizontal, to a higher level. When the entire 
back of the crank is ground off, the tool is 
returned to the forge for renewal. 

We must now advance a step further. 
Fig. 8 may represent a round-nose tool, 
which is a very common form, ground, as 
stated, for clearance and cutting. It will 
be sharp at the extreme end, and less sharp 
at the edge round the curve towards the 
right or left. It will be traversed in the 
direction of the arrow. Supposing it to 
have already turned down part of the bar, 
there will be a shoulder always requiring to 
be cut away, as shown exaggerated in the 
figure. But it will be at once seen that 
this shoulder is attacked by the blunter part 
ot the edge, which will have to be forced 
hard against it to make it cut at all; and 
the side also of the tool below the edge will 
probably rub, Now, it is here I have scen 
so many fail, forgetting that this shoulder 
is the very part that needs a sharp tool and 
sufficient clearance, and that the clearance 
of the front and sharpness of the point is 
not what is alone or chicfly needed. Theo- 
retically, because it is not equally keen all 
round, the round-nosed tool is not a good 
one; but it is found in all workshops, and 
with certain alterations, will form an effi- 
cient and excellent tool, especially for 
roughing down work. Leaving the front as 
it stands, we must grind it in the direction 
of AB, so that A shall stand highest and 
form the cutting edge, and that A shall be 
actually sharper than B. I have said, 
leaving the front as it stands”; but it 
will be found that the new sloping surface 
will gradually merge into the old, making at 
last but one flat face down which the 
shaving will also glide in the direction A B. 
The round edge may here be considered as 
two edges, meeting at a point between A 
and C, and A, the shurpest now, is the 
leading, and C B the following edge, the 
latter leaving the finished surface last. 
The tool will now assimilate to D, which is 
just such a double-edged tool, the face 
being bevelled in the line ab. In this 
normal form of double-edged tool c and d 
are the leading and following edges re- 
spectively, cutting the thickness and breadth 
of the shaving as they ought to do. But 
as the round- nose tool is, at best, some- 
what defective for the reasons stated: it is 
a question whether this normal and perfect 
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tool should not take its place. Still, if 
made as above, the round nose will cut well, 
and make good work where it is an object 
to cut rapidly, without high finish upon the 
work, and it will always, no doubt, remain a 
favourite with the workmen. Take, again, a 
holing tool of the common form, Fig. 9. 
This is generally ground sharp-edged, but 
nearly level on the top, and the edge is at 
the central part of the curve. It is the 
round nose bent on one side. Now in boring 
it has, as before, to attack first the shoulder 
in front of it, which shoulder it is evident 
does not come against the keenest part of 
the edge. The tool is ground off in the 
line a b, instead of cd. The part which leads 
and meets the shoulder— viz., e, must be the 
highest and keenest, and if under this the 
clearance is sufficient, yet not enough to 
weaken the point, the tool willcutrapidly and 
well. But here, again, there is no doubt that a 
round nose is not so perfect as the normal 
tool with distinct edges. For boring, a 
little more clearance will be necessary to 
prevent rubbing, especially in the case ofa 
small hole. I have no doubt that amateurs 
using this holing tool, and finding it effective 
with a very light cut, have wondered at its 
obstinacy when engaged on a deeper. They 
have wished to get more of a shaving, but 
in vain. I think it will now be evident 
that, as a round-nosed tool, as commonly 
made, is only really sharp for a small dis- 
tance round the central part of the curve, 
and a very light cut only buries in the 
metal this minute portion, the cutting of 
the tool will be thus far satisfactory, or 
nearly so; but an attempt to cut deeper 
begins to bring into action a blunter part 
of the edge, with the twofold bad result 
that the tool has to be forced forward against 
a deeper shoulder, which such blunt part is 
incompetent to remove; and that, secondly, 
instead of the sharper edge leading, the 
blunter one does so, which causes chutter- 
ing. In a workshop, and with men who 
are practical turners, it would be supposed 
that all this very simple theory of tools 
would be practically known and understood, 
or practically carried out, and to a certain 
extent it is. Yet I have seen tools in a 
steam-driven lathe of very bad form tear- 
ing along by main force, and doing as bad 
work as any amateurs; but generally 
workmen grind tools so that they will cut, 
and find that, whether they discover the 
reason or not, the left-hand edge or leading 
cdge should be the highest. The holing 
tool should be forged more like B, Fig. 9. 
than L, and the eud should be bent up as 
well as sideways, to facilitate grinding it in 
a proper direction. All these solid tools, 
however, are difficult to grind, and the 
amateur, especially, will soon discover the 
immense advantage of using cutter-bars of 
one sort or another, with detached cutters 
made of small bars of steel. To show, 
further, the limits within which tool- 
grinding is comprised, I have added three 
figures, 10, 11, 12. Each has shaded a 
small equilateral triangle, which will have 
angles of 60’, and may represent a tool- 
point for wrought iron. In Fig. 10, the 
clearance just suffices to prevent the tool 
from rubbing, and the top face is just right 
to allow a shaving to glide smoothly and 
easily down its surface. Try to increase the 
clearance, still keeping the 60° cutting angle, 
and the upper face approaches the horizontal, 
with the effect of bending up the shavings 
sharply, and causing an immensely- increased 
resistance, especially if the cut is deep and 
the shaving thick. Increase the clearance 
further still, and this evil is greater still, 
and the tool now becomes a scraper instead 
of a cutting tool. Keeping the clearance 
asin the first figure, you may grind the edge 
to a sharper angle; but, having once 
determined the angle of edge, you are 
restricted, as shown, in respect of clearance. 

It is not my intention to go into the 
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details of double edges, which have been 
already so well treated by the great master 
of that subject. But it will be seen how 
this notice of common workshop practice 
leads up to that more scientific aud perfect 
form of tool as the almost necessary result 
of endeavouring to grind the round-nose 
“ straightforward ° tool properly. The 
very name straightforward“ misleads an 
amateur, because the tool is not straightfor- 
ward in its action as a turning tool; but 
travels sideways as I have explained, and 
has to cut, the metal from a shoulder not in 
front of it, but (generally) on the left hand. 
The left-hand edge is consequently as im- 
portant, and needs to be actually sharper 
than the front edge. If the tool is con- 
sidered as a planing tool, acting upon a flat 
instead of cylindrical surface, the same 
thing is true: the side and not the end leads 
thecutand slicesaway the shoulder constantly 
opposed to it. I think this explanation of 
“Why special angles are needed? will 
suffice to set the tyro at work and remove 
the great difficulty he so often experiences. 
It will be observed, however, that I have 
not attempted to fix definitcly the sizes of 
either the clearance angle or that of the 
edge. In small work the former will often 
be rather more than for work of larger size, 
in order to prevent rubbing, and the cutting 
edge will range from 55 to So’, or even 90, 
according to the nature of the metal upon 
which it is to be employed. The least clear- 
ance used will be 3”. 

There is only one point to be added— 
viz., the escape of a shaving from the sur- 
face of the upper face of the tool as in Figs. 
10 to 12. If a thick shaving, such as a 
steam-lnthe would be made to sever, re- 
mained unbroken by the upper face being 
at too gentle a slope, it would probably nip 
off the tool end were the latter literally a 
straight forward tool; but as the face in- 
clines, in reality, sideways as well as down- 
wards, the shaving is curled off, ringlet 
fashion, and not coiled up like a watch- 
spring. This is the case both of the inside 
or holing tool, and also of the outside one. 
Lubrication materially aids this escape of 
the shaving, especially if it can be brought 
to bear literally on the point or 5 5 ge 
of the tool. O. J. 


THE ACHROMATIC OBJECT - 
GLASS. XVIII. 


By W. Brapnvry. 
(Continued from p. 101). 


N TE shall consider first, the form of surface 
required for accurate refraction. The 

second proccss is merely a result of the imprac- 

ticability of rigidly carrying out the first. 

Since spherical aberration results from the use 
of a spherical curve, the most natural ind indeed 
the sole strictly correct way of avoiding it, is 
to discard the use of the sphere. However 
unwilling we may be to lay aside this simple 
and clegant curve, we are left without an alterna- 
tive: if the error is to be removed, It must be 
effected by removing the causc. A compromise 
can be obtained, to some extent, by setting 
against it an equal opposing error; but it is no 
casy matter to destroy one species of error by 
means of another, and thus cause two surfaces to 
deviate contrariwise from the truth, just so much 
that they shall effoct a correction throughout 
their whole extent. When the requ’ d character 
of a surface is known, it does n seem more 
feasible to work away from, rather than towards, 
the correct form. Still, it must be remembered 
that it is not in the primary, but in the final, 
stage alone that the primitive curve can be dis- 
carded. Whatever may be the particular ont- 
line desired, its foundation is laid on the sphere. 
Just as the ellipse, parabola, and hyperbola can 
be obttaincd by the suitable section of a cone, 
in which the circle is the ruling figure; 
so may these surfaces, and others closely allied 
to them, be obtained by suitable alteration of a 
truly spherical one. Without doubt, it is no 
cusy matter to work a porfectly correct spherical 
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surface; but this alone can furnish a standard | ferent directions so that « and t will not always | that is, A DPM = FD H. And since the former 
i equation is | is the angle of incidence (= i), each of these 


for comparison. A pair of counterpart spherical | have the same sign, and the general 

tools are similar tu u pair of plane ones, if LH. r . Hence it appears that either the angles is equal to t. Also, CDH is the angle 
accurately fushioned they should fit in any sum or difference of u and p.v will always bo | (r) of refraction, which is equal to the alternate 
position. If they do not, one must, or both of | constant. Now if we take these two quantities angle AHD. 

them may, be wrong ; put if their contact is to represent the variable sides of a triangle upon] Then we have :— 

maintained throughout, they are portions of the a given base, the locus of the vertices, when the N : 

game curve, and that curve 18 4 spherical one. sw of the sides 18 constant, isan ellipse, but if 5 a a i r on ae i ou ADT 


In no other form can there be contact in dif- the diference is constant, it is an hyperbola. Con- 


ferent positions, 50 that the attainment of | sequently we ma generally infer that when both Therefore :— 

sphericity is the first step in definitely fashioning | the conjugate focal lines incline in the same| (AD — DF): (AH — FH) 

a surface to any required curvature. For the direction as tho normal, the surfaco must be or or 

unbroken contact 18 a sure sign of the existence elliptic, but if they incline in the contrary GB AF 

of a perfectly regular known form, and the direction it must be ħyperbolic. When the con- : Sin. AHD: Sin. ADM. 

gurface or the motion of the counterpart tool, | jugate foci are on the opposite sides of the ae a 
in. 7 in. i. 


must be so altered that its abrading power shall surface, it will range between the ellipse and 
be increasod or diminished in a regular degree | hyperbola, approaching one OF other curve,| But the distances G B and AF are, by con- 
over the whole area ; and although, it may not be according as the incident or the refracted rays | struction, in the constant ratio H ; therefore, the 
possible to discern, after departure | from the | become more nearly parallel. sines of the angles i and rare in the same 
sphere, when another species © curve is reached, We will now in estigute more particularly thetwo constant ratio, Which satisfies the law of refrac- 
yeh if the tool’s action be understood, it may | curves required for accurate parallel refraction. | tion. 


safely relied that the resulting curve will] Let a ray A D be so incident on the convex sur- Hence the first rule 18 
1. Internal parallel rays, emerging from a 


have a regular form, which is quite as important | face B D (Fig. 11) that its internal direction 
as that it should have a defined curvature. convex surface, require it to be hyperbolic. 
And its converse: 


When several such surfaces are tested in com- 


bination, if there be an apparent error, it will SJ C.H. 2. External diverging Tays, incident on a 
result from under or over-working some of the] - M ~~ 99 — convex surface, so as to immerge parallel, require 


it to be hyperbolic. 

Similar reasoning is applicable to a concave 
surface. If an internal parallel ra strikes on 
a concave surface (Fig. 12), it diverges, on 
emergence, from an imaginary radiant point A, 
whose distance A B is found in the same way as 
for a convex surface. 

Therefore :— 

3. Internal parallel rays, emerging from a 
concave surface, require it to be hyperbolic. 

4. External converging rays, incident on & 
concave surface, 80 as to immerge parallel, 
require it to be hyperbolic. 

These four rules deal with internal parallel 
rays either on incidence or emergence; We must 
now determine the four corresponding rules for 
external parallel rays. 

Let FE (Fig. 13) be a ee ray incident at 
E on the convex surface 
tion converge to C: it is required to find the 
form of the surface 80 that the whole of the rays 
shall be united in C. 

As before, draw Aa and En square to E C and 
A C. Then, since the refruction is from glass to 
air, we find Ea = An / u; or, taking C as the 
origin, CE u, Cu = , du —dz/p = 0, from 
which we z/pt ¢ In this case, o will be a 
positive quantity, for 2 „ is less than /. Re- 
place p by its value in terms of 7 and y, and We 


have 
jega s (-* 
p p* 


surfaces—not from an irregularity in curvature. 
It is not possible to produce an exact refracting 
gurface by any common specios of curve, except 
in some simple cases. When dealing with 
el rays in refraction we have the ellipse, 

and h rperbola, and in reflection, the parabola. 
In fashioning a speculum, he incident and re- 
flected rays must make equal angles with the F 
normal; and this condition is satisfied to any eX- 7 
tent of aperture when the surface has a truly 
wrabolic form. Here we have one surface only, 
unaffected by any errors except its own. But 
in an object-glass, after we leave the front 
surface, the rays are subject to a complication of 
directions, among which a state of parallelism is 


for parallel refraction is the standard type which 
we must approach to or recede from, according 
to the mature and degree of the vergency. 

It will be obvious that the extent to which a 
surface must be removed from sphericity depends 
upon the amount of refraction which the ray 
undergoes. If the angle between the ray and 


less than the incident angle. 
A positive or negative error may be purposely 
ven to such a surface to counteract an opposite 


effect in some other part of the combination: but 
this method should not be applied unless abso- 


Iutely necessary. 

t can easily be shown that the curve of í truly FIC This is the equation of an ellipse ; for, when re- 
refractive surface must partake of the nature of / ferred to the outer focus, the elliptical curve has 

either an ellipse or an hyperbola. Let ABC A dor its equation 

: = y= (1 6% [ - C 4% 
FI c. io oye 5 i \ which agrees with the above if e ⸗ 1%, and 
2 5 2 C J [C- (1 82). And as e is the elliptical eccen · 
\ $ | tricity, if the major axis AD (= Za) be to the 
\ focal sepuration B C as ji is to unity, parallel rays 
NS ee traversing the surface will be accurately re- 
fracted to C. 

A B : Proof.—Draw the normal EG, which from the 
. shall be parallel to the as AB. The roperty of the curve bisects the angle between 


being supposed ye near to B, draw 
: ; to AD an i 
(Fig. 10) be the axis of a surface, and a ray AD a ` i BEG or CEG is equal to the angle (r) of re- 
pe converged 5 to 5 < eS ray, m 2 . Ta a b a 85 or greater fraction. Also A G E is equal to the angle (i) of 
ery near to the charactor Of ttt surface | than unity, which makes ¢ & negative number, ae 
saw ee ore = pr — e. Replace u by its value in terms hen CE: CG: : sin. i: sin. r. 
Continue AD to f, and drew d f and ee a of z and y, and after squaring and collecting the Also BE:BG:: sin. i: sin. v. 


to AZ ond dene er ., DO: on H D| coeficients of z, we set — Therefore— were 
radiant distance A D = u and tho focal length * = ( — 1) 8 — 21. 4 ＋ e. (CE sag E) : e a . 
DC = v, thon Df = du, and De = dv. Now in | This is the equation of an hyperbola, for, when AD BC i 


the right-angled triangles Daf and D de, referred to th í 
DF/D_ = cos. d Df = (sine angle of inci- | hyperbolic See a the equation of the 
dence) and De; Dd = cos. d De (sine. angle 3 ae 
of rcfrnm). Therefore, Df = u X De, or de * = der- 40) — 40, 
= d ont as in this case an increase in t which agrees with the above if = k and =a 
corresponds to a decrease in v, it is du = — F dt (£ — 1). Nowe is the hyperbolical eccentricity; 
or dw + P. dv = O. This is the differential | that is, it expresses the ratio which the distance 
nation of the curve of refraction, and its inte- | between the foci bears to the transverse axis. 
gration gives u + pet = a constant quantity. Hence, if we make A F (the focal separation) to 
Now it is evident that the quantities d « and| GB (the transverse axis 2a) as the refractive 
dav will be sometimes of the same sign, and some- index p is to unity—or AF / GB = u, — diver- 
times of the opposite signs, according to the | ging rays from the point A will be refracted 
direction of the curve, and the positions of the accurately parallel within the medium. 
saints A and C; also that the distances AB and Proof. Draw the normal M D H. From the 
12 C. considered with reference to the vertex B, | property of the curve, MDH is the external 
will be measured either in the same or in dif- | bisector of the angle between the focal radii ; 


But A D and BC are by construction in the con- 
stant ratio p, therefore the sines of the angles + 
and r have the same ratio, which satisties the law 
of refraction. 

Hence we have: 

5. External parallel rays, incident on a conver 
sur face, require it to be elliptical. 

And its converse: 

6. Internal diverging rays, incident on a con- 

vex surface so as to emerge parallel, require it to 
be elliptical. 
For a concave surface, the conjugate foci 
which are real in the case of the convex, now 
become virtual or imaginary. but their distances 
are subject to the same rulcs. 


— ... 


UUPEPERůhe ] ˙ ͤö—ꝛ'i T·ů—g ½ũ0ũ 


190 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 945. 


May 4, 1883. 


7. External parallel rays incident on a concave 
surface, require it to be elliptical. 

8. Internal converging rays, incident on a con- 
cave surface so as to emerge parallel, require it to 
be elliptical. 

These eight rules embody all the cases of re- 
fraction that can occur, and by their means may 
be estimated the degree of removal from spheri- 
city which any particular direction of the rays 

ill require. Let us examine Figs. 13 and 11 
conjointly. 

Consider the point of incidence on the surface 
asa centre about which the angular ray path 
turns. Then as the parallel ray falls towards 
the axis, or becomes divergent, the surface 
changes from elliptical to hyperbolic; and, con- 
sequently, the greater tho e the more 
pronounced will the hyperbolic curve become. 
On the contrary, a rise from the parallel ray 
makes the surface more elliptic: and, as the 
motion is continued, the ray path will coincide 
with the normal, when the spherical form will be 
correct. Or the normal may be overpassed, in 
which case the elliptic curve 1s resumed. Hence 
we may say that parallel or converging rays 
require an ellipse: diverging rays an hyperbola. 
When the rays pass in an opposite direction, the 
convex hecomes an emergent surface, and the 
rule must be reversed. 

From these results we infer that, when a 
double convex lens occupies the front position, in 
an objective combination, its outer surface must 
be ellptic, and its inner one hyperbolic. 

It might naturally be supposed that these two 
surfaces would deviate contrariwise from the 
sphere; or that the spherical margin should be 
depressed for the ellipse, and (if it were possible) 
elevated (or, what amounts to the same thing, 
the vertex depressed), for the hyperbola. But it 
will be shown that both the curves require the 
sphericity to bo altered in the same direction, but 
in a very different degree. It is on this account 
that a correct refracting surface is generally 
spoken of as hyperbolic ; the elliptic curve is not 
often attached to a convex combination. 

Next, with regard to concave surfaces. From 
an examination of Figs. 14 and 12, it will be 
seen that with a rise from the parallel ray, the 


surface changes from ee to hyperbolic; and 


the greater the degree of convergency the more 
defined is the latter curve. With a fall from 
parallelism to divergency, the ellipse is still 
retained, which at length merges into the 
sphere, and from that back to the cllipse. When 
the concave 18 an emergent surface, the rule 
mus’. be reversed. 

Fron these results we infer that when a double 
concave lens occupies the back position in an 
objective combination, its first or inner surface 
must be hyperbolic, and the second or back sur- 
fac: elliptical.* 

In using the spherical curve as the ground- 
work of some other one, there are evidently two 
systems of alteration. If we depress from the 
vertex in a gradually decreasing degree to the 
margin, the whole surface is somewhat flattened ; 
and the outline, when correct, is that of a cor- 
rected spherical surface of greater radius than 
the original onc; while if we depress from the 
margin in a gradually decreasing degree to the 
vertex, the corrected curve has a shorter radius. 


It is necessary to observe that the simple conic curves 
are not strictly applicable to cases where both incident 
and refracted rays are vergent. The sum of the conju- 
gate focal lines is not constant; it is (u + H. v). not 
i“ + v), Which is invariable, so that the conjugate focal 
points cannot accurately be looked upon as the tuci of an 
ellipse or hyperbola, But as these two curves nre per- 
fectly defined in two standard positions, no distinguish- 
able error can arise by assuming that the intermediate 
positions also partake of their nature. When the cha- 
racter ofan alteration is known, the extent to which it 
can be applied must depend on local conditions, In deal- 
ing with reflective surfaces, the relations are more simple. 
Here we have du + dv = o, or uu = c, so that the 
conjugate foci - ad vare also the torci of an ellipse or 
hyper ola. Hence these two curves are generally applic- 
able to all cases of vergent reflection. When one set of 
rays is parallel, we have u = (C — <x) or y? = C! — 2Cyv, 
which is evidently the equation of a parabola, the origin 
being at the focus and c, double the focal distance from 
the curve, or, what is the same thing, the radius of cur- 
vature at the vertex. It is worthy of remark that both 
in reflection and refraction the constant quantity c is the 
vertical radius or + (€* — l)a in refractive cases. A 
mirror receiving parallel rays should be parabolic, but 
dive g or converging rays require it respectively to b- 
elliptical or hyperbolical, with the real or virtua] focal 
pointa as the foci of the curve. The large speculum of a 
reflecting t-lescope should therefore be parabolic, and 
the small mirror of a Cassegrain, hyperbolic, or in a Gre- 
gorianelliptic But with these small secondary specula. it is 
evident that the transmitted rays have only a slight degree 
of convergency, since the conjugate focal lines are very 
different in length, so that it would seem a parabolic 
tigure is not fur from correct for these mirrore aho, 


If both these processes were equally applicable, | of any other class may’be used, such as ten lift- 
the selection of the proper one would depend | pumps, or jack and plunger, &c. At J, Fig. 324, 


on the observed effect of a lengthening or short- 
ening of radius on the chromatic dispersion. 


(To be continued.) 


PRACTICAL NOTES ON PLUM BING.— 
LXV.“ 


By P. J. Davies, H. M. A. S. P., &c. 
(Continued from page 167.) 
Suctionless Pumps. 

A what we have seen of stuffing or pack - 

ing-boxcs, and cup-leathers, it may be aske 
if we cannot dispense with them altogether. In 


some instances we can. Sce the pumps Figs. 318 
and 324. These are a class of pump wherein no 
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packing- box or suction-pipo is required, and 
although not much known to the modern plumber, 
the latter especially were well-known four or 
five hundred years ago, and were used at the 
celebrated water-works at Marli, and at Pont 
Neuf, a French water-works of about the same 
magnitude, class, and date, as our original water- 
works erected at London-bridge. Place a piece 
of paper over the line M, N, to cover the lower 
barrel. The pump- barrel, A, is then to be seen 
fixed in a cistern; the bucket is submerged, and 
the rod working from below is actuated by a 
slot, Y, in the vibratiny-lever, F, G, and the 
pump-rod, E. It will be scen that if the valve, 
C, be also submerged, that on pulling down the 
bucket its clack will open, and that the water 
from the valve C to the bucket, being below 
the level of the water in the cistern, is not re- 
quired to be upheld by the external atmospheric 
pressure, and, therefore, there is not that which 
is known in pump- work as a suction-pipe. The 
advantage of using this kind of pump, is that 
light pipes may be used for pumps miles deep, 
which will readily be scen from what follows. 
(Take the paper off the line M, N.) Suppose the 
rising-main to be 1000ft. long, you will then 
have a pressure of 5001}. to the square inch on 
the bottom pipe. Now it will be plain that if 
you have ten such cisterns, and ten such pipes 
us that in the illustration, and that if these ten 
cisterns are supplied from one bottom cistern, the 
pressure on cach pipe will only be one-tenth f 
the 1,000ft., and so on, according as you fix the 


cisterns. Of course to gain this object, pumps 
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may be seen a suction and lift-pump, which will 
save at least one cistern, because you may have 
20ft. of suction and, say, 50ft. to 80ft. of 
rising-main. Such pumps are much used in 
mines, &c. 


The Lift and Plunger Pump. 


This pump is a kind of double-acting pump, 
and is designed for the purpose of throwing a 
more continuous stream than can ba thrown by 
any of the former ones. The action of this 
pump will be readily understood by reference to 
Fig. 325. G is the barrel in which the bucket, F, 
as also the plunger, J, is made to work. Take 
notice, and you will see that the water is made 
to rise up the main pipe at the hand and back- 
stroke of the pump as follows. Suppose the 
plunger to be half the area of the pump-bucket, 
it follows that by raising the bucket, the water, 
as is usual, follows, and that the water in front 
is urged forward up the barrel. and into the 


rising-main ; but, at the same time, th» plu nger 
is going out of the barrel, and consequently less 
water riscs up the rising-main, thereby making 
room for water to the extent of the exact size of 
the plunger only. Now give a back stroko, and 


276. 


down goes the plunger within the barrel, and 
again displaces water up into the rising-main, in 
exact proportion to the size or b of the 
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plunger, so that water is made to pass through | penetrating into, and swelling the pattern out of 


the rising-main at both hand and back stroke. 


Double-Acting Pump. 


This pump is illustrated at Figs. 326 and 327, 
and differs from all the foregoing pumps, though 
in principle it is much about the same as the 
jack and plunge pump, Fig. 318. This double 
acting pump is simply one barrel, whose work is 
exactly double of all the foregoing, having a 


plunger or piston, D, working within; but to the 
pump-rod, C, we have a stufting-box, K, L; 
also, it will be seen that the pump has four 
valves, two inlets, or suction-valves, B, E, and 
two outlets, I, F. A is the suction-pipe, and 
N the outlet. 

The action is as follows. On pulling up the 
piston, the valves, C and F, close, whilst the 
water above the piston receives pressure, and 
closes the valve, B; it then opens the valve, I, 
and the water is forced into the rising-main ; at 
the same time E, by reason of the suction, also 
opens at the same time as I, and allows fresh 
water to rise into the barrel of the pump. Now 
give the back stroke to the pump-plunger, and 
the valves, E I, will close, and B F will open 
simultaneously, and so on alternately. Notice, 
I have here again referred you to hand and 
back stroke, as this pump is often fixed so that 
the bucket-rod will reciprocate in a horizontal, 
instead of a perpendicular direction, the suction, 
A, being fixed direct over the pipe leading into 
the well, and the outlet perpendicular with the 
rising-main. Turn the diagram on one side, so 
that the outlet will be at ror, so that the valves 
will shut when fixed in the horizontal position. 
Q R is the bow for connecting the pump-rod to 
the working- lever, &e. Fig. 327 is an elevation 
of this pump, and which well illustrates the 
flanges at B E F, &c., and which takes apart for 
releathering the valves. 


(To be continued.) 


PATTERN MAKING.—IV. 
Cog-wheels.—Spur-gearing. 


W E will allow the slightest possible amount 

of taper on the outside of our ring, where 
the teeth are to be fastened, not more than zuin. 
in the diameter. If we give an excessive amount of 
taper here, the tecth of the wheel will be working 
on their corners, and the stresses will be concen- 
trated there on a point, instead of being dis- 
tributed equally along the entire flanks. But on 
the inside of the ring we can give as much as we 
choose, without weakening the efficiency of the 
wheel. So there we will give zin. of taper in 
the diameter. 

The better class of patterns are varnished with 
shellac-varnish, made by dissolving shellac in 
methylated spirit, or in naphtha. Two or three 
successive layers are applied with a brush, each 
layer on drying being glasspapered down before 
the application of the next. This varnish answers 
two very useful purposes. Toa great extent it 
prevents the moisture in the foundry sand from 


proper shape; it also, by coating its surface with 
a smooth and glossy skin, facilitatesits with- 
drawal from the mould, which process, in a 
roughly-finished pattern, often breaks away or 
tears up the sand in patches, thereby entailing 
extra work upon the moulder. 

Therefore our ring will be varnished all over 
except on the periphery, where the teeth are to 
be fastened. ‘There are three principal methods 
of making the teeth. One is as follows. 
Blocks of wood are sawn out, rather larger cach 
way than the teeth, and glued round the peri- 
phery of the ring, the centres of the blocks 
coinciding with the intended centres of the teeth. 
When thoroughly set these are turned off flush 
with the faces of the ring, and to the same 
diameter as the points of the teeth. The teeth 
are then pitched, and struck out in position on 
one face of the wheel. A few pitch centres are 
then prolonged to the edge, and squared over to 
the other face, which is also pitched out in like 
manner. ‘Che teeth are then worked through 
with gouge and chisel. 

Another method is to cut a number of dovetail 
shaped grooves round the ring, coincident with 
the intended centres of teeth, to fit dovetailed 
slips into these, then to glue and brad these slips 
on the rough blocks intended for the teeth. 
These blocks, then, held in position by the dove- 
tails, are turned and marked out in position in 
the usual way, but being attached to the movable 
dovetails, are afterwards readily knocked out, 
and worked to shape with planes, instead of with 
gouge and chisel. They are returned to their 
places, and glued in finally when finished. 
Fig. 9. 

The third method is to make u block of hard 
wood, with one edge worked to the shape of the 
tooth, and notched out in the middle to just its 
required length and width. Into this templet 
the blocks intended for the teeth are driven and 
planed to shape, the plane being guided accurately 
by the contour of the hard wood. (Fig. 9.) These 
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teeth are then set to the centres pitched out on 
the ring, either by one of their edges, or by 
a centre line marked on each of their ends. 

Of these three methods, the first is very accurate, 
owing to the teeth being pitched out in place; 
but there is the serious disadvantage involved in 
the use of gouge and chisel instead of the plane. 
Very much time is occupied, and in the banda of a 
clumsy workman the teeth will become hollowed 
and rounded, and will show angularities which 
will interfere more or less with their easy mould- 
ing, and their even working. The second system 
is undoubtedly the best, as it combines complete 
precision in marking out with perfect accuracy 
in shaping, and the time occupied in dovetailing 
is saved, or very nearly saved, in the operation of 
working to shape with the plane, instead of the 
gouge and chisel. Stillit isan expensive method, 
and except in the case of wheels requiring great 
perfection, or in standard patterns which are 
to be constantly in use, is un unnecessary expense. 
The third plan is the cheapest, and is sufficiently 
good for ordinary work. ‘The teeth having 
been worked in the block, are, as before mentioned, 
glued on the centre lines marked across the rim 
of the wheel. They are checked with square and 
=a before the glue is set. The square is 
tried along the flanks of the teeth, to see that 
they are at right-angles with the faces of the 
wheel, and the calipers are tried across from 
onr tooth to its next fellow on the pitch-line, to 
insure uniformity in their pitch throughout. 
When the teeth are set firmly, clear away the 
superfluous glue with a chisel; secure them 


permanently by driving a couple of brads through 
each into the rim; punch in the heads of the 
brads, and fill up their heads with a mixture of 
chalk and shellac-varnish, or of putty. Then 
proceed to glasspaper. This requires to be 
carefully done. Make a rubber shaped on one 
side like that portion of the flank of the teeth 
below pitch-line, but the reverse way, and let the 
other side be flat. Laying the glasspaper on 
this, rub the flanks across the grain, and take 
care that it beds firmly against the teeth whilst 
in use, else the glasspaper will injure their shape 
by making them rounding. The teeth should be 
tapered slightly for delivery, but so slightly that 
bearing a trifle harder on the down-side than on 
the top with the glasspaper, will make sufficient 
taper in a shallow wheel. In a deep wheel the 
teeth should be marked out a little larger on the 
top than on the bottom-side, only, however, by 
the thickness of two or three shavings. When 
glasspapered, apply varnish, rubbing down each 
coating, before applying its successor. 

Now for the arms. Plane up three strips of 
wood as long as the diameter of the wheel, 
as thick as the arms are intended to be, and wide 
enough to include the radii by which they curve 
into the rim. Next set a bevel to 60°, and 
with this bevel laid against the edge of one of the 
strips, describe two lines the width of a strip 
apart, and equidistant from the centre of the 
piece. Divide the thickness into three parts, and 
gauge and cut out two such parts from the 
central space included between the bevelled lines 
just marked. This recess may be roughed out 
with a paring gouge and chisel, and finished with 
a rebate plane. Now take the second of the 
three strips, mark two bevelled lines as before, 
but gauge and cut out one third only of the 
thickness of the strips. Drop the two pieces 
together, and they will be flush top and bottom. 
Take the third piece, and mark four instead of 
two bevelled lines upon it, crossing one «nother, 
which lines will of course meet in the longitu— 
dinal centre of the strip. Gauge and cut oat two 
thirds thickness between these lines: it will then 
drop over the edges of the other two pieces. 
Place this arm in position, and mark two lines 
coincident with its edges upon the two arms 
previously locked together. Then cut away the 
wood between these two lines, a third deep, and 
drop in place. Onthe stuff thus framed together, 
now mark ont the six arms, take apart and work, 
and glue together finally, then let into mm, 
Cut the ends of the arms, say, sin. shorter than 
the diameter of the rim; lay them on the back of 
the wheel, and mark, from their ends and adjacent 
sides, half a dozen recesses on the rim, to be 
cut out to a depth equalling the thickness of the 
arms. Into these they will be dropped, glued 
and screwed. 

Now turn a boss for the wheel-centre, and 
screw it in place. Fit the half-dozen ribs 
between the boss and the interior of the rim— 


screwing them through the arms. Or these ribs 
may be locked together similarly to the arms, and 
the boss fitted over and between them. This 
would give greatcr rigidity to the wheel 
centre. 

Our wheel might now be considered finished, 
but for one little matter of more importance than 
it might seem at first sight. A good engineer 
will always endeavour to avoid sharp corners, 
therefore it is customary to put what are 
termed ‘‘hollows’’ in the best patterns. These are 
strips of wood, worked out to this section. 

Where they are not actually put in the 
pattern, the moulder cuts them in the 

sand with a special tool. The reason why 

sharp corners are avoided is this—cast-ironalways 
crystallises at right-angles to the surface against 
which it is cooled. Hence a ring will be the 
strongest form of casting, because the crystals 
will all radiate symmetrically (Fig. 10). But take 
a right-angled figure (Fig. 11): obviously there 
will be a break of the crystals just in the angle 
of the casting, forming a permanent source of 
weakness. Invariably, other conditions being 
equal, the casting will give way here before any- 
where else. Put a hollow, however, in the angle, 
and the crystals will form without any line of 
separation (Fig. 12). 

For this reason many of the best wheels are 
made with hollows at the roots of the teeth, for 
here the action of leverage on the tooth induces 
the greatest stress And it should be laid down 
as a rule that sharp corners, in all castings 
subject to much stress, should be avoided. A 
the case of our wheel, we shall put the hollows 
in the pattern. Plane up some strips of wood 
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say, fin. square, and 2ft. or sft. long, lay them 
on an angle board, and with a carpenter's round 
plane, about No. 10, hollow them out in a 
diagonal direction ; then cut them off to required 
lengths, and glue and brad in position. 

All that now remains to be done is to fill up 
screw and brad-holes with a mixture of chalk 
and varnish, or putty; giasspaper and varnish ; 
put ona core-print in the centre of the boss on 
the down side, and a rapping plate or two on the 
top side of the pattern. 


(To be continued.) 


SECONDARY BATTERIES. 


ECONDARY batteries, or rather patents for 
them, are becoming as numerous as gulvanic 
cells themselves, and the number of known 
combinations is very large, though ‘an enumera- 
tion of those in practical use would not occupy 
much space. Probably descriptions of secondary 
batteries already in use would not occupy many 
volumes, but certainly a mere list of the patents 
recently taken out for moditications of the Planté 
cell would occupy a column or two. There is, it 
must be confessed, a family likeness amongst 
nearly all of them, and it may be safely 
surmised that the Patent Office will reap the 
chief benefit from a pecuniary point of view. 
One of the most recently patented, and most 
promising devices is that known as the B.T.K. 
cell, from the names of the patentecs, J. S. Bee- 
man, W. Taylor, and T. King, of Cannon- street, 
E. C. This invention relates to the formation of 
plates for electrodes, made of insulating tape- 
like materials in combination with suitable metal 
ribbons ; also of insulating tapes covered with 
metal, in combination with an insulating ribbon, 
tape, or strip alone, or so used as to forma carrier 
or vehicle for salts of lead, or lead in a finely 
divided condition, such insulating carrier being 
sandwiched, so to speak, between the metallised 
ribbons, or their substitutes. The insulating 
carrier and metal ribbons may be made in any 
convenient manner, and may be corrugated 
longitudinally and transversely. The insulating 
strips are coated with the powdered and inert 
matcrial on one side, and with salts of lead on 
the other. Part of the invention also refers to 
plates formed as above, and used in combination 
with an improyed cell made of wood soaked or 
coated with paratiin, lined with a cell of paper, 
treated with paratlin, and having a layer of 
parathn interposed between the wood and paper 
cell. Sometimes an extra partial casing of shect- 
iron 18 used outside of the wooden one, with an 
interposed layer of paraffin wax. Part of the 
invention further relates, in combination with 
above improvements, or some of them, to a mode 
of connecting the different sets of plates together, 
so that any one plate may be easily removed ; 
and the formation of a hook attachment for 
connecting the cells together, together with an 
improved valve for ventiluting the cells: also in 
combination with the improved plates part of the 
invention relutes to an improved mode of applying 
studs, rods, tubes, or equivalents (either alone or 
in combination with rings), to support and keep 
in position, together and apart, the plates—the 
studs, rods, tubes, and rings being made of any 
convenient non-conducting material, such as 
glass, porcelain, vulcanite, or of metal or wood 
covered with non-conducting materials. The 
invention refers, in combination with the im- 
proved cell, to the use of an insulated tray or 
stand supporting the cell, and for holding oil to 
prevent return current by earth. The claims in 
this case are for the construction substantially as 
described. Another device, which, however, 
proceeded no further than provisional protection, 
is that of Dr. Aron, of Berlin, in which the 
invention consists in impregnating capillary 
substances with a lead combination, and winding 
them on the polar plates. The capillary substances 
may be first stitched on lead plates, and subse- 
quently impregnated with the active compound, 
and the polar plates may be of dialysing sub- 
stances perforated, the outcr wrappings being of 
wool, straw, or wickerwork. Another patent is 
one to C. T. Kingzett, London, and relates to 
the form of the electrodes, as well as to the 
compounds used. The patentee prefers electrodes 
of a brush-like form, in which the * bristles”? 
are hollow, and with the “back” are in one 
pe which is inserted into the lead compounds. 
‘rom practical investigations the patentee con- 
eludes that While red-lead may be usefully 


free during the charging process, it may be re- 
placed with advantage at the other pole, by the 
sulphate, chloride, or oxvchloride of lead: or, 
better still, a freshly-prepared mixture of litharge 
and dilute sulphuric acid. Hydrochloric acid 
may be used as an electrolyte, and it is preferred 
to charge the cells in one direction only. The 
patentee refers to calcic hypochloride, as an agent 
for prolonging or revivifying the action of 
secondary batteries, and for securing free access 
of the electrolytic fluid to the various parts, uses 
pieces of tobacco-pipes, wicks of porous material, 
Ke. A patent obtained by J. E. T. Woods, 
London, strikes out a new line, for in this case 
the electrodes are made of carbon, or alloys of 
chromium and iron, or other suitable metals, 
and are covered with a layer of an oxide of 
chromizm, occasionally mixed with a little 
chromic acid, and retained in position by a cover- 
ing of asbestos fabric, woven spun glass, or a 
diaphragm of porous earthenware. Chromic acid 
and protoxide of chromium are produced by the 
charging current. The patentee says that per- 
manganic acid as a permanganate and suboxide of 
manganese, or an oxide of copper may be used 
with suitable electrodes, instead of the oxides of 
chromium. M. Somzée, of Brussels, has also 
obtained a patent, one part of which relates to a 
method of applying minium to lead plates by 
securing it with some agglutinative substance. 
Another part describes a paste made of minium 
and powdered pumice, which admits of thorough 
penetration of the acid and current; and tho 
pumice absorbing the acid, the battery is rendered 
path M. Somzée also uses a light and porous 
coke, the interstices of which are filled with lead, 
by first soaking in a solution of the acetate, and 
reviving the metal by heat, and then pressing 
minium, or other suitable metallic preparation, 
into the pores. That object is effected in other 
ways—e.g., by mixing the pulverised minium and 
coke with sugar or other agglutinative matter, 
and heating the slabs so formed in such a manner 
that while the metal is obtained in the desired 
state, the block is kept as porous as possible. 
Such are a few of the recent ideas in connection 
with the formation of secondary batteries ; but 
it may be doubted whether any of them are 
better than the simple Planté form, when that 
has been brought into its best working condition. 


TROUVE’S NEW BICHROMATE 
BATTERY. 

TEST of M. Trouvé’s new bichromate 
battery has been made by M. Hospitalier 

with two sets of six cells cach. The cells are of 
ebonite, and are arranged in a box or trough 
in such a manner that they can be easily removed 
—one side of the trough being hinged so that the 
cells can be slid out when the plates are drawn 
out of the solution. The elements are connected 
in serics, the zinc of one cell being coupled to the 
two carbons of the next, and a winch and ratchet 
enables the plates to be wound up out of the 
solution, or to be immersed to any desired extent. 
The ebonite cells are no larger than is absolutely 
necessary, and the quantity of solution required 
for a battery of six is given by M. Hospitalier as 
water 8 kilog., powdered bichromate of potash 12 
kilog., and sulphuric acid 3°6 kilog., that is 
17°6lb., 2°6lb., and very nearly 8lb. respectively. 
This gives 150 grammes of bichromate per litre of 
water, or 9°30z. to 1°76 pint, say, 5202. to 
11 pint, a solution half as strong again as that 


used by Poggendorf. But M. Trouvé uses a 


much stronger solution on certain occasions, from 
200 to 250 grammes of bichromate of potash 
being dissolved in cach litre of water. ‘lhe 
standard solution may be statedas 3oz. bichromate, 
9oz. sulphuric acid, and 1 pint of water. The 
bichromate of potash is powdered and added to 
the water, and stirred; then the sulphuric acid 
is poured in very slowly through a fine strainer, 
the mixture heating slowly and gradually. The 
bichromate, once dissolved, remains in solution, 
and the preparation occupies altogether about ten 
minutes. Care must be taken not to use a 
wooden stirrer, as that would be carbonised to 
the injury of the solution. ‘The total weight of 
a battery of six cells is said to bo 33:5 kilog., 
say 74lb. In the experiments made by M. 
Hospitalier, two batterics of twelve elements 
together were connected in series, and used to 
work six Swan lamps, the difference of potential 
at the terminals being, batterics 16°70 volts, lampe 
14°15 volts, That was during the constant 


employed at the electrode at which oxygen is set | phase, for at the moment of immersion cf the 


plates, there is great initial E. M. F. which pro- 
duces a current of twelve ampères, and the object 
was to maintain a constant current of eight 
ampères. The zincs were immersed at first to 
about $in. and after a few minutes the current. 
reached its normal strength of eight ampères. 
After a quarter of an hour the batteries had 
settled to steady work, and for an hour and a half 
the zines were not lowered. After that timo the 
decrease in the delivery was compensated by 
gradually increasing the immersed surface. By 
this means, for nearly four and a half hours the 
variation did not exceed half an ampère, but 
after that time the zincs were immersed to the full 
extent of nearly Gin., and the current gradually 
fell, until, at the end of five and three-quarter 
hours, it had reached five ampères, and the ex- 
periment ceased. The result shows that cach 
battery practically furnished 4-h.p.-hour, the 
consumption of zinc being 1,463 grammes, 
bichromate 2,400 grammes, and sulphuric 
acid 7,200 grammes. The h.p:-hour is 
1,980,000 foot-pounds, and as that was practi- 
cally obtained with the consumption stated, an 
estimate of the cost can be easily calculated. 
M. Hospitalier states that five batteries, of six cells 
each, would suffice to suppport for five hours am 
arc lamp having carbons a full third of an inch 
in diameter, with a current of seven ampères, 
and a difference of potential of 40 volts at the 
terminals of the arc. No attempt was made to 
reduce the weight of the two batteries employed, 
which was 148lb.; but, according to M. Hospi- 
talier, it would be easy to construct two batteries 
of equal power to weigh not more than 1101b., 
or considerably less than an accumulator capable 
of containing an equal amount of energy. 


BOILER CONSTRUCTION AND 
` MANAGEMENT. 


T the annual meeting of the Manchester Steam 

Users’ Association the chairman, after stating 

that the association had now more members than 

ever, presented the report, which contains the 
following practical remarks :— 

A portion of the funds of the Association had 
been devoted to experiments upon a boiler of the 
Laucashire type, which was the one in most general 
use for mill purposes. A number of bursting tests 
under hydraulic pressure had been made and were 
of great servico in advising the members on 
questious of boiler construction, and these experi- 
ments had shown that the strength of the tron at 
the seams of rivets between the holes might be 
taken as nearly as may be at 20 tons per square 
inch, with fairly good iron; and the Association 
took a fourth of this, viz., 5 tons per square inch, 
as the regular working load. Furnace tubes 2ft. 
Yin. in diameter, strengthened with flanged seams 
3ft. apart, made of gin. plate, withs a test of 
3101b. without injury. The flat ends tin. thick, 
iit. in diameter, supported by gussets, and without 
any longitudinal tie bolts, also stood a test of 310lb., 
acquiring but a slight permanent set. The cast- 
iron mauhole mouthpiece and fitting branches gave 
way, but the wrought-iron mauhole mouthpiece 
stood the test without injury. Further, the expen- 
ments had brought out the interesting fact, not 
previously called attention to, that the seams of 
rivets stood a higher strain before rending, when 
pulled asunder in the boiler by hydraulic pressure, 
than when pulled asunder in a testing mschine, the 
double-riveted seam attaining a higher breaking 
strain by 20 per cent, and the single-riveted seam 
by 40 per cent. It was thought that this increase 
of strength was due to the stiffening action of the 
belts formed by the double thickness of plate at the 
circumferential seams, which prevented buckling. 
This would point to the conclusion that narrow 
plates made a stronger boiler than wide ones. A 
further series of experiments was now being tried 
upon the Lancashire boiler to ascertain the effect 
ot injecting cold water upon overheated, if not 
actually red-hot, furnace crowns. The furnace 
crowns had been bared and brisk fires allowed to 
burn, until the plates were suiliciently hot to freely 
melt a lead plate and other lead strips laid on the 


top of the furnaces. The plate and strips were 
loosely attached so that there was a film of super- 
heated steain between them and the iron, and as 


they were rapidly melted the furnace crowns must 
have been much hotter than the melting point of 
lead, if not actually red-hot. Yet when water was 
suddenly thrown upou the furnaces, so far from 
there being an enormous quantity of steam 
suddenly generated, and the boiler rent in pieces 
according to the generally received opininn, there 
Was no explosion, no reut, no collapse, and uo 
movement of the bailer, while the pressure gauges 
were scarcely affected. 

The question was forcing itself upon steam users 
as to the material of which boilers should be con- 
structed, whether of iron or stel. The term 
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steel“ sugecsted to the 
of something hard und brit as for instance, a 
file, chisel, or other cutting tool. But there was 
steel and steel, one of the character just mentioned, 
and the other so mild as to bring it within the 
range of boiler construction, but possessing also other 
qualities which iron asa rule did not, notably homo- 
geucousness. That quality was now leading to its 
use for furnaces, as it was not liable, like iron, to 
laminate. Lengthened experience seemed to show 
that steel, if carefully made, would gradually take 
the place of iron in the construction of boilers, 
especially if regard were had to the tact that ductility 
Was of more importauce than high tensile strength. 

The question of smoke prevention, and the 
relative merits of mechanical und hand-firing had 
been carefully considered by the Assotiation, and 
the conclusious arrived at were that as regarded 
economy, the two modes of firing gave practically 
the game results. As many as fifty-tive mechanical 
stokers had been removed from boilers under in- 
spection. To prevent smoke by hand-firing, 
nothing out of the connnoh was wanted, but ouly a 
reasonably fair draught, a reasonably fair boiler, 
regular tirlug, aud the admission of a little air 
above the firebars to secure the combustion of the 
gases. Theair might be admitted either ut the tire- 
door or at the firebridge. It was a good plan to 
admit the air at the firebridge in a constant stream 
through a number of openings having an aggregate 
nrea of about two square inches per syuare foot of 
firevrate, and at the firedoor intermittently through 
openings having us neurly as may be an equul 
area. 

The subject of incrustation was very importaut 
to the members. It wag a good plau to introduce 
3lb. of soda ash per day to the boilcr along with 
the feed water, but the soda should be good, and 
blowing out maintained. The Porter-Clarke 
process was being adopted by many of the members, 
and it was hoped, would be found to render good 
service. 


pular mind the idea 
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BRONZE POWDER AND BRONZING. 


HE following hints from an American technical 
paper may be found useful .— 

Bronze powder is fincly pulverised metal or pow- 
der having a metallic base, applied to the surface 
Of various articles for the purpose of imparting a 
metallic colour or lustre. Gold powder for bronzing 
is made by grinding leaf gold with honey, dissolv- 
ing the mixture to obtain the gold by deposition, 
the honey water being decanted. German gold isa 
yellow alloy leaf similarly treated. 

Mosaic gold is prepared by incorporating and 
grinding: tin, 16: flower of sulphur, 7 ; mercury, 8 ; 
and salammoniac, 8; theu subliming the amalgam. 
A taky gold-coloured powder remains in the 
matrass. 

Copper powder is obtained by saturating nitrous 
acid with copper, and then precipating the copper 
by exposing iron bars in the solution. 

Bisulphide of tin has a golden lustre, fleky texture, 
and is used for ornamental work, such as paper 
hangings, and as a substitute for gold leaf. 

Dutch foil, reduced to a powder by grinding, is 
also used, and powdered plumbago gives an ion 
coloured shade. 

Another kind is made from verdigris, 8: putty 
powder, 4: borax, 2: nitre, 2: bichloride of mer- 
cury, į; grind into a paste with oil and fuse them 
together. 

Auother (red): sulph. copper, 100: carb. soda, 
60: mix and incorporate by heut: cool, powder 
and add copper filings, 19; mix; keep at a white 
Pa for tweuty minutes ; cool, powder, wash, aud 

ry. 

Bronzing is the process of giving a bronze-like 
or antique metallic appearance to the surface of 
metals. The processes vary; they may be classed 
as coating with a metal alloy, coating with a metal 
in puste, solution, or vapour, corrosion, coating with 
a gum, applying bronze powder, and painting. The 
modes vary with the material. The methods as to 
copper (sone of them appiicable to brass) are as 
follows: — 

1. The surface is cleaned, polished, and a paste 
of crocus powder and water applied to it. Apply 
heat to develop the colour required. 2. Plumbago 
appa iu the same manner. By applying mixtures 
of plumbago and crocus differeut shades are ob- 
tained. 3. The copper is exposed at a high heat to 
the fumes of zinc. 4. The copper vessel is filled 
with water acidulated with hydrochloric acid, an 
amalgam of zine aud cream of tartar being added. 
Boil for a while. ‘The two latter processes ure more 
properly brassing. 

Corrosion processes are as follows: — Wash the 
cleaned copper with a dilute solution of sulphuret 
OY potassium, or hydrosulphuret of ammonia is 
applied with a brush. Apply a solution or verdi- 
gris, 2: salummoniuc, 1; and vinegar, lo. Or, 
verdigris, 2; vermilion, 2; alum, 5: salammoniac, 
5: vinegar suflicient to form a thick paste. Blue 
vitriol melines to durk brown, borax to yellow 
brown. Or, salammonine, l; cream tartar, 3; 
common salt, 0; hot water, lu; dissolve, and add 


nitrate of copper, 3; dissolved in water, 8; apply 
repeatedly with a brush. Or, salt of sorrel, 1; sal 
ammoniac, 3; distilled vinegar, 32; apply as 
above. 

For iron: Clean the metal, nnd wash it or im- 
merse it in a solution of sulphate of copper, or 
verdigris, when it will acquire a coating of copper. 
The metal may be dipped in molten metal, copper, 
or its alloys. The polished metal—a gun barrel, 
for iustance—may be dipped in a solution of chloride 
of antimony and sulphate of copper. This is 
browning. The ordinary solution consists of aqua- 
fortis, I; sweet spirits of nitre, 1; blue vitriol, 4; 
tincture of the muriate of iron, 2; water, 32. The 
iron is cleaned, polished, and lacquered. The 
lacquer consists of shellac in alcohol, with or with- 
out the addition of saffron, annatto, aloes, or other 
colouring substances. The iron is cleaned, polished, 
coated with linseed oil, and heated to develop the 
tint required. 

For tin: Clean the castings, and wash them with 
a mixture of one part each of sulphate of copper 
aud sulphate of iron in 20 parts of water: dry and 
Wash again with a solution of verdigris, 5 parts: in 
distilled vinegar, 11 parts. When dry, polish with 
colcothar. 

Pluster of Paris statuettes, models, etc., are 
bronzed in the following manner :— Prepare a soap 
from linseed oil boiled with caustic soda lye, to 
which add a solution of common salt, and concen- 
trate it by boiling till it becomes somewhat granular 
upon the surface; it is then strained through a 
linen cloth, and what passes through is diluted with 
boiling water, and again filtered. Dissolve 4 parts 
blue vitriol and one part copperas separately in hot 
water, and add this solution to the solution of soap 
as long as it occasions any precipitate. This floccu- 
ler t precipitate is a combination of the oxides of 
copper aud iron with the margaric acid of the soap, 
the former giving a green and the latter a reddish 
brown colour, the combination of the two resem- 
bling that greenish rust which is characteristic of 
ancient bronzes. When the precipitate is completely 
separated, a fresh portion of the vitriol solution is to 
be poured upon it in a copper pan, and boiled in 
order to wash it. After some time the liquid is 
poured off and the soap washed with wann and 
afterward with cold water, pressed in a linen bag, 
drained, and dried, when it 1s ready for use in the 
tullowimg manner :— 

Three pounds of pure linseed oil are boiled with 
12lb. of tinely-powdered litharge, and the mixture 
is strained through a canvas cloth and permitted to 
staud in a wurm place until it becomes clear. 
Fifteen ounces of this, 120z. of the above described 
soap, and 50. of fine whitewax are mixed together 
at a gentle heat ina porcelain basin, by means of a 
water bath. The mixture must be kept some time 
in a molten state, to expel any moisture which it 
inay contain. It is then applied by means of a 
puintbrush to the surface of the gypsum, which is 
heated to the temperature of about 200˙ F. After 
exposure to air for a few days the surface is rubbed 
with cotton wool ora fine rag, and variegated with 
a few streaks of metal powder or shell gold. Small 
objeets may be dipped in the melted mixture and 
then exposed to the heat of the fire until thoroughly 
penetrated aud evenly coated with it. 


ON ANEW PYROLOGICAL TEST FOR 
BORON TRIOXIDE.* 


66 A détermination quantitative de l'aide 

borique presente de grandes difficultes.”’ 
‘Dans l'impossibilité d'obtenir un dosage direct, 
l'acide borique a été calculé d'après la perte.“ The 
well-known difficulty of quantitatively determining 
boron trioxide—of which the above quotations, 
taken respectively from tlie Chimie Analytique,”’ 
of II. Rosé (1862), which J believe still supersedes 
the work of Fresenius in France (vol. ii., p. 939), 
and from Des Cloizeaux’s Manuel de Miner 
alogie“ (vol. i., p. 500), are the German and French 
expression —appertains iu some degree to the pyro- 
logical quantitative determiuation by flame coloura- 
tion; partly because you can obtain the precise 
shade of green from other substances—e.g., from 
uew, Clean, platinum wire (r % my article ‘On a 
Green Beam,” in Avecledye last year), and partly 
because the reaction is only momentary, and iu- 
volves the use of reagents not, or little, required for 
any other purpose. 

The so-called * Turner's test.“ by means of fluor- 
spar and acid potussium sulphate, was, in reality, 
devised by Prof. Artvedson, and not by Dr. 
Turner, as I shall here show on the principle of 
“ Honour where honour is due,“ although perhaps 
not precisely relevant to the subject. 

Dr. ‘Thomas Thomson, of Glasgow, says (page 
164, „First Principles of Chemistry,“ 1825)—‘' I 
then became acquainted with M. Arfvedson’s 
method of analysing the borates by means of fluor- 
spar. He mixes the borate to be analysed with a 
determinate quantity of fluor-spar reduced to the 
“By Lient.-Col, W. A. Ross, F. G. S., late R. A., in the 
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state of a very fine powder, and exposes the mix- 
ture with the requisite quantity of sulphuric acid to 
heat. The boracic acid is disengaged in 
the state of fluo-boric acid, and the base of the 
borate remains combined with sulphuric acid.” 
The various editions of Dr. Turner’s work ou 
Chemistry may now be purchased from any London 
old bookstall for a shilling, aud a reference to 
it will show that he never mentions this test at 
all. 

I will now detail the chemical and logical groun 
upon which my proposed test is based. 

In Plattner’s celebrated t Blowpipe Tables,“ last 
edition, translated by Prof. Cornwall (1582), under 
the head of Titanic Oride, we have the following 
statements :—(1) “With borax on platinum wire 
in R. F., a saturated glass becomes enamel blue by 
flaming.“ (2) With salt of phosphorus on 
platinum wire in R. F., the glass assumes a fine 
violet colour on cooling.“ (3) With soda in R. F. 
the glass, when perfectly cold, is greyish white to 
White.“ In these three experiments the soda and 
titanic acid are common to all, or constant quan- 
tities ; the conditions of reaction are precisely similar 
in each case; the soda alone is evidently neutral 
as a colouring constituent; and we are therefore 
reduced to the two assumptions (dg) that borie acid 
is the cause of the ‘enamel blue?’ colour afforded 
in the case of borax, and (/) that phosphoric acid is 
the cause of the fine violet colour“ in the case of 
salt of phosphorus. 

Having thus far procured data for a plausible 
assumption or probability that even traces of boric 
acid would be indicated under certain pyrological 
conditions, by a blue colour when brought into 
contact with a large proportion of titanic acid before 
the blowpipe, for I had not only often produced 
Plattner’s ‘enamel blue”? with borax as above 
related, but had published the fact discovered by 
myself, that titanic acid affords yellow frag- 
ments’? in pure boric acid, O.P., as a reagent, 
which become blue in II. T. (or R.F., see Man. 
Bl. Anal.” p. 7), my next step was to procure further 
confirmatory ground for this probability, or rather 
hope, before proceeding to practical experiment, as 
follows :— 

I knew that the mineral Waricichite is essentially 
a boro-titanite of maguesium and iron, and it was 
not thercfore without a little flutter of anxiety and 
hope that I looked in Dana's System of Miner- 
alogy’’ (1877), in order to see if such an accom- 
plished analyst as Professor Brush should have 
produced a blue colour in his pyrological treatment 
of that mineral. After giving T. Sterry Hunt's 
analysis. TiO, 31:5, MgO 43˙5. FeO 8-1, ign. 2-0, 
with a loss of 14°99 p.c., which Smith and Brush 
show to be boric acid,“ Prof. Brush details the 
ordinary blowpipe reactions, showing ‘‘ with salt 
of phosphorus in O.F. . . . a clear bead, 
colourless on cooling (no manganese), and adds, 
„with sodaaslight blue colour,“ which he assumes 
to be due to a trace of manganese so small as to 
have escaped T. S. Hunt’s analysis, and his own 
test with salt of phosphorus. 

I now proceeded with my practical experiment 
by observing what colour sodium pyrotitanite (made 
by fusing titanic acid with soda B. B. on aluminium 
plate) would afford with a bead of ‘glacial phos- 
phoric acid” coloured violet with titanium dioxide 
when treated in H. B. on charcoal. The colour was 
a reddish violet, pretty much the same as the bead. 
Let us call this reddish violet mass A. 

I then dissolved as much powder of Tourmaline 
(from a Freiburg cabinet, and known tocontain about 
S per cent. of boron trioxide) as I possibly could in 
another phosphoric acid bead by H.P. om charcoal 
so as to volatilise as little as 1 of the B: Os: 
we may term this saturated bead B. This done, I 
fused A and B together on charcoal in H. P., fondly 
hoping—nay, expecting—to produce at least a pale 
blue colour, but obtained only a grey opaque mass. 
which could not, even by its partial parent, be 
termed in the slightest degree, or by the exercise of 
any ingenuity— blue!“ In sheer despair, and 
with some vague intention of separating ecustituent 
afterwards by the wet way.“ I poured a few 
drops of distilled water over the mass in a little 
Berlin capsule, and left my *‘ lab.” in disgust. 

Next day, still firm in the couviction that m 
premises, although for the preseut resulting in such 
“a lame and impotent conclusion,“ were sound and 
good, I returned to the laboratory, resolved to pro- 
ceed towards the same end by a different series of 
experiments, and half sadly, half contemptuously, 
taking up the capsule containing my little abortion 
of the previous day, found, as much to my amaze- 
ment as delight, the whole mass crystallised, and 
of a pale, but very decided, blue colour ! 


The secret wasout. The blue titanium-borate of 
which I was in search had been (pyrologically) dis- 
solved and concealed in the excess of sodium pyro- 
phosphate, and only required to be ‘crystallised 
out’? of its agucuns solution, to make it appear. 
That the colour cannot be due to any possible trace 
of manganese present (which is not detectable by 
treating the tourmaline powder alone with soda on 
Al plate O.P.) is proved by two facts () The 
manganese would have shown itself by a blue tint 
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in the dry solution by H.P. on charcoal: and (b) 
This reaction requires the addition of water, with 
an aqueous crystallisation in order to succeed, which 
is not the case with any manganese pyrological re- 
action. 

Most tourmalines are said to contain on the 
average from 3 to 9 per cent. of boron trioxide. 


THE WATER -RAT.° 


F what high crimes and misdemeanours do not 
the keepers and gardeners combine to accuse 
the water-rat (Arricola amphibia) falsely; for 
what evil deeds, never perpetrated by him in 
reality, do not zealous anglers hunt him down, 
scudding for dear life beneath the matted water 
weeds! He eats the spawn of carp, they say; he 
catches and devours the speckled trout; he robs the 
duck’s nest of its blue-green eggs; he catches the 
fluffy young ducklings themselves, and swallows 
them whole before their mourning mother’s eyes. 
All wicked calumnies—every word of it; fora quieter 
and more respectable frugivorous water-haunter 
never yet breathed upon this slanderous world of 
ours. His natural food is only the white pulp of 
irises that line his native brook, or the Hoatin 
fronds of slimy duck-weed, or the sichiy-atored 
rootstocks of starchy riverside plants. True, when 
hard pressed by cold, or when nearly starved out by 
the freezing-over of the edges in his natural hunting 
grounds, he may sometimes pay a bit at the osiers 
in the plantation on the far of the boundary 
brook—in the Squire’s land, mark you, not part of 
the farm—or he may even do a little damage to the 
standing turnips with his sharp front teeth; but as 
to trout or ducklings, why, he couldn’t eat them if 
he tried, for neither his dentition nor his internal 
arrangements fit him for tearing or digesting such 
food as that. 

The voles, of whose tribe our water- rat is a 

istinguished scion, form one great subdivision of 
the rat and mouse family, distinguished from the 
true rats by a few minor peculianties, especially in 
the teeth and skull. As a rule, they have a blunter 
muzzle and a stumpier tail than the true rats; and 
the last-named appendage is hairy, instead of being 
bare and smooth as in their domestic congeners. 
They are a large group of outdoor rodents, and have 
taken to a great variety of situations, which of 
course have 5 various corresponding modi- 
fications in their structure and appearance. Some, 
like the burrowing field vole—or field mouse, as it 
is commonly called—live in woods and meadows, on 
roots and leaves ; others, like the bank vole, found 
sparingly in parts of England, have got into the 
way of building nests in the open fields, and eating 
fruits or tubers; and yet others, again, like the 
water-rat, have gone in for swimming, and accom- 
modated their forms to a strictly aquatic existence. 
Still, one can easily see that our friend’s river- 
haunting habits are not by any means so deepl 
ingrained as those of many other aquatic mammals, 
for he has not so far acquired webbed-feet nor a 
rudder-like tail. As he uow stands, he is essenti- 
ally at bottom a rat—a very good swimming rat, 
making the best possible use of his limbs and mus- 
cles, to be sure—but still nothing in the world more 
than that. To use the slang of the subject, his 
adaptation is mainly functional, not structural—he 
has not undergone much bodily alteration to fit him 
for his newly adopted mode of life. If you catch 
him on the bank, however, or rout him out with a 
dog, you will find he is pretty enough beast in his 
own wey and you cannot fail to notice his very 
strong, broad front teeth, not unlike the gnawers 
of the beaver. One look at those cutting saws, as 
well as at the flat, hard grinders in the back of the 
jaw, would show you at once that such an animal 
as this could never kill any large fish or bird. His 
whole organisation is adapted merely for gnawing 
and chewing hard, fibrous food—not for catching 
and tearing living creatures. As a rule, he dives 
under water to get his bits of flag-stem, bites them 
off beneath the surface, and then comes on land 
again to feast at leisure upon the green bank. He 
is, strictly speaking, a nocturnal creature, like so 
many others of our English water-haunters and 
hedgerow animals; but he comes abroad a good 
deal in the the daytime as well, and, being such an 
apt and rapid swimmer, is not afraid of letting 
himself be seen by anyone not accompanied by his 
familiar foe, a dog. 

Curiously enough, the water-rats and the other 
voles, though they inhabit England, have never 
got as faras the sister island. There is a good rea- 
son, and a very interesting oue, for this and several 
other kindred facts, such as the total freedom of 
Ireland from snakes and vipers. . . . For the real 
solution of the problem we must go back to the 
time when England, Irelund, and the Continent 
were united by a broad belt of land across the beds 
of the English Channel, St. George’s Channel, and 
the North Sea. It is now an ascertained fact that 
in the very latest geological period, known as the 
glacial epoch, the whole surface of our islands 
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(except an insignificant strip of the south coast) 
was covered from end to end with a deep coating of 
pam like that which now envelops all polar 
ands, and while this condition of thiigs prevailed 
there were, of course, no animals of any sort in all 
Britain, or, at any rate, none but a few very Arctic 
types. After the ice melted, however, our whole 
existing fauna, such as it is, began to occupy the 
land, and the fact that it did so is one proof, though 
by no means the only proof, that a communication 
with the Continent then existed across the bed of 
the North Sea. Now, the animals only pushed their 
way very slowly into the dewe dard region as the 
ice melted away, and the consequence is that only 
some forty kinds of mammals out of the whole 
European fauna had penetrated as far as England 
before the gradual submergence of the lowland belt 
separated it from the Continent by forming the en- 
closing arms of the sea. But Ireland lies even farther 
west than England, and there is reason to believe 
that St. George's Channel had all been flooded some 
time before the waves of the Atlantic broke down 
the last link between Dover and Calais. Accord- 
ingly, Ireland never got her fair share of land 
animals at all, for though the wolf and fox and the 
Irish hare and many other quickly migrating 
creatures had time to cross the intervening belt 
before the submergence, several smaller or slower 
creatures, including the vipers, did not get over the 
ground fast enough, aad were thus shut out for 
ever from the'Isle of Saints. Among them were the 
whole race of voles, and that is the reason why 
Ireland to this day has no water-rats. 


USEFUL AND SCIENTIFIC NOTES. 


— . — 


Preparation of Marine Alge. —It is not 
strange that an institution which produces more 
original work than any other in Europe, should be 
prolific in the methods of research. To the many 
valuable methods originating in Professor Dohrn's 
Station at Naples, which have already been sum- 
marised in this journal, we have now to add 
another, which may be of considerable importance 
to zodlogists as well as botanists. Working under 
the inspiration of Dr. Paul Mayer, Dr. Berthold 
experimented with iodine and other re-agents on 
delicate marine alge. The aim was to find solutions 
that would produce the least possible disturbance 
in the structure of the cell-protoplasm. It was 
found that satisfactory results could not be obtained 
with the ordinary aqueous solutions of picric acid, 
osmic acid, &c. The disturbance of the osmotic 
equilibrium, on transferring delicate cells from sea- 
water to fresh-water solutions, resulted in intra- 
cellular derangements. Parallel trials were there- 
fore made of picric acid, osmic acid and iodine, 
three different solutions of each being made: one in 
distilled water, one in alcohol, and another in 
The solutions in distilled water and 
alcohol proved almost worthless in each case, 
while each of the solutions in sea-water gave 
good results. It was found, curiously enough, 
that the 5 of the cells was more easily 
injured that the nuclei and karyokinetic figures. 
Solutions of osmic acid and corrosive sublimate in 
sea-water gave good preparations, but the iodine 
solution was regarded us the best (reagent.) A few 
drops of a saturated alcoholic solution of iodine, 
added to the sea-water gives the desired results. 
The alge remain in the solution 4$—1 minute, and 
are then transferred directly into 50 per cent. 
alcohol.— American Naturalist. 


Cleansing Wash-Leather.—A German optical 
journal recommends washing soiled polishing leather 
in a weak solution of soda and warm water, then 
rubbing a good deal of soap in the leather and 
letting it soften for two hours. It is afterward 
thoroughly washed until perfectly clean, and rinsed 
in a weak solution of warm water, soda, and yellow 
soap. It must not be washed in clean water, or it 
will become so hard when dry that it cannot be 
used again. It is the small quantity of soap 
remaining in the leather which penetrates its 
Tou r and makes the leather as soft as 
silk. ter the rinsing it is wrung out in a coarse 
hand-towel and dried quickly. It is then pulled in 
every direction and well brushed, after which it is 
softer and better than most wash-leather when 
first bought. If rough leather is used to finish 
highly polished surfaces, it will often be observed 
that the surface is scratched or injured. This is 
caused by particles of dust and even grains of hard 
rouge that were left in the leather. As soon as 
they are removed with a clean brush and rouge, a 
ey bright and beautiful finish can be 
obtained. 

THERE is a regular telephonic service on some of 
the Austrian secondary railroads, so that all of the 
stations can communicate with each other. 


IN 1881 the gross paid-up capital invested in rail- 
ways in Englund and Wales was £23°74 per inhabit- 
ant, while the population per mile of line has 
decreased between isol and 1881 to 2028 from 
2003. 
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SCIENTIFIC NEWS. 
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HE death is announced by telegram from 

Madeira of Mr. William Alexander Forbes, 

B. A., Prosector to the Zoological Society. Mr. 

Forbes was engaged in an expedition up the 

River Niger, but succumbed to dysentery at the 
early age of 28. 

The Society of Telegraph Engineers and of 
Electricians has issued the revised rules and 
regulations recommended for the prevention of 
fire risks from electric lighting. They have been 
rearranged and slightly modified by the com- 
mittee, and copies can be had at the offices of the 
Society or of the publishers, E. and F. N. Spon. 


The current at the Edison Central Station, 
Holborn-viaduct, is now kept on the mains 
throughout the whole day and night. It is in- 
‘ended to keep the machines and engines at 
work until circumstances may require them to 
stop. 


The new Guion liner Oregon, which is intended 
to be a faster vessel than the Alaska, is to be 
fitted up with Edison incandescent lamps. The 
plant will consist of two duplicate 500-light 
machines and engines. It is becoming the rule 
now to fit all large passenger steamers with the 
electric light, the advantage over oil-lamps being 
so obvious, to the passengers if not to the owners. 


The wire betwcen New York and Chicago, 
over which the long distance telephone feat was 
recently performed, has a steel core weighing 
200lb. to the mile; this is electroplated with 
copper to the extent of 3001b. to the mile, making 
a conductor of about No. 4, B. W. G., weighing 
500lb. to the mile. The total length is 1,000 
miles, and the resistance 1,500 ohms. Copper 
covered steel wires are not noveltics, but it is be- 
lieved that the method of manufacture in this 
case is superior to that previously adopted, and 
the conductivity of the copper certainly renders 
possible what is almost impossible with iron or 
steel wires. Tho instruments used in the ex- 
periments were the carbon and cork transmitter 
of Lockwood and Bartlett, consisting of pencils 
of carbon connecting two carbon blocks imbedded 
in cork, and the receiver was also of their 
pattern. 


Prof. W. F. Barrett, of Dublin, has been 
making some researches into the phenomenon 
noticed by Baron Reichenbach of a peculiar 
luminosity emanating from the poles of a magnet. 
The experiments were undertaken by a com- 
mittee of the Society for Psychical Research, and 
according to a ‘‘note” in the Philosophical 
Magazine some persons can sce a light about the 
poles of an electro-magnet when the current is 
sent through the coils. 


Ata meeting of inventors, patentees, manu- 
facturers, &c., held recently in Glasgow, Sir W. 
Thomson, who presided, said that the Govern- 
ment Patent Bill goes but a small way in the 
direction desired by the Glasgow committee. 
The reduction of fees he considers a boon, but 
to take £50 in the fourth year, and £100 in the 
eighth year he characterises as the imposition of 
a plunder tax. He thinks an annual fee of £1 or 
£2 would be quite sufficient to induce patente 8 
to allow patent encumbrances to drop. He 
approves Mr. Anderson's suggested term of 21 
years as the duration of a patent. A useful in- 
vention ought to be able to pay £150 in the last 
ten years, and we aro afraid a fee of £1 per annum 
would not clear the useless patents out of the 
way. - 

At a meeting ef the Institution of Civil Engi - 
neers, last weck, Mr. J. Mackenzie, Assoc. Mem. 
I. C. E., read a paper on resistance on railway 
curves as an element of danger,“ in which he 
pointed out that six-wheeled engines with parallel 
axles hu ve, generally, a very narrow margin of 
safety as regards running off the rails. The side 
pressure on the outer leading whoel of such 
engines when running round a curve is, he con- 
tends, so great in certain circumstances as to 
cause the flange to adhere and mount the ruil. 


The Wootten dust-coal burning locomotive, 
has been running satisfactory trips on the Phila- 
delphia and Reading railway. The cost of the 
fuel for a special trip of 120 miles, was only 48. 
43d., about one seventh of the usual cost for coal 
in the ordinary furnace (the Wootten locomotive, 
it will be remembered, has a very long furnace). 
At one part of the road a speed of 65 miles was 
reached. It is stated that if tho system te 
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adopted on all the engines of the lino, the saving LETTERS TO THE EDITOR. 


wil! amount to about 360,000 dollars per annum, 
as there is an abundant supply of the coal-dus:. 
which is not likely to increase in price on account 
of the demand. 

Under the name of chalchihuiel, or chalchihite, 
tho Aztecs were familiar with a valuable green 
stone, the identification of which has gi ven rise 
to much discussion among mineralogists. 
According to Prof. W. P. Blake, this stono was d 

een variety of turquoise. Some time ago he 
“oscribed a locality in the Cerillos Mountains of 
New Mexico, where this gem had been worked by 
the ancient Mexicans. He has recently con- 
tributed to tho American Journal of Science an 
interesting paper in which he notices 4 new 
locality for this remarkable mineral. At Cochise 
o., Arizona, on an elevation known as the 
Turquoise Mountain, the chalchihuitl occurs i 
thin veins, and these veins have evidently been 

explored by the ancient miners. Prof. Blake 
geeks to identify his green turquoise with the 
callais, or callaina, of Pliny. 


Palmieri recommends the usc of 2 or 3 per cent. 
of dehydrated copper sulphate to purify bi- 
sulphide of carbon. When the blackened 
sulphate settles, after thorough shaking, and no 
odour of sulphydric acid is observed, the bi- 
sulphide is to be filtered or decanted. To obtain 
it absolutely pure, it is rectified over anhydrous 
copper sulphate, when it loscs all unpleasant 
odour ; but to preserve it in that state it must be 


kept in contact with copper sulphate. 


Lecturing recently on the proposed inland sea 
of the Sahara, M. eT ae 
rating power of the zun is less there than in the 
Red Soa, and he does not anticipate that the 
waters willl dry up. The cost of the necessary 
works has now been estimated at 150,000,000 
francs, and the time required at five years. Al 


easily shown to ve the inevitable consequence of the 
conditions and laws brought into play when we 
attempt to produce a perfectly spherica surtace, by 
rubbing two supposed herical surfaces together. 
Now for the reasons. Vhen we put emcry and 
water (or as and water) between two suppose 
spherical surfaces (we will confine ourselves to 
emery and water, an to save confusion, and sup- 
we have to allow 
of course a certain distance between the two surfaces 
for theemery au . 

be bounded by parallel lines, the yielding emery aud 
water making up the inequulitics, and as the tool 
or speculum mover, the emery also collects towards 
the edge. Besides all this, what most influences 
the ultimate shape is the fact that the edge of the 
tool is only half as long in wear as the centre 

of the tool. This is true, likewise, of the speculum ; 
the wear will increase in amount from the edge to 
where the edge of the speculum comes to at the 
extreme of the stroke. From this point to the 


the opinions Of 
ests that all 
oysible.} 


[ We do not hold ourselves responsible for 
our correspondents. The Editor respectfully requ 
communications should be drawn up as briefly as P 

All communications should be ae 
the EXGLISH Mecuanic, 31, T avistock-strect, Covent-garden, 


. C. 
"AU Cheques and Posteoffice Orders to de made payable to 


J. Passwore EDWARDS. 
„In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, wil oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears. 

“J would have everyone write what he knows. and as 


much as he knows. but no more; and that not in 


body does. 


things 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physick i 


from whence great inconveniences derive their original.“ 
—Muntaigne’s Essays. 
— . — 


OCCULTATION OF SATURN. 


[21367.]—INCLOBED please find a sketch of the 
occultation of the planet Saturn, which occurre 
on the 9th inst., and as witnessed at this place, 
began contact with the dark side of the moon about 
8 o'clock, the moon passing almust central over it. 


r \ 
\ 


wear on B to B, because from B to B is always 


covered, while from A to B the wear increases from 


one half at A to the entire time at B. All this is 
true of the speculum also. How isit possible, then, 
with all this une qual wear, to get a regular ure? 
It is as impossible to conceive as it is impossible to 
produce, #8 I have proved ee ` 
is another influencing con ition—viz., the over- 
hanging part A will press down B, and cause an 
increasing wear from A towards B, and thus pro- 
duce the peculiar shape drawn, which will be seen 
to be more pecked in, as I call it, at B B than the 
speculum is at C C, the peeking - in of the specu- 
lum being due to the increased time of wear from E 
to C, and the hanging of the emery about the edge 
of the speculum: whi i 

peculiar shape of tool and speculum, the tool has 
the incrensed wear on B by the weight of the 
overhanging part A; thus the tool will have a 
deeper ring at BB than the corresponding ring UC 


SATURN 
MO ON Gi as 


e TITAN 


the projectors require is the concession of 
the lands which will form the shores of the 
lake. 

_ The Parkes Museum of Hygienc will be opened 
in its new quarters, 74A, Nargaret - street, W., 
on May 26. The exhibition will bo open daily, 
from 10 a. m., to 7 p. m., free after 5 p. m., 
but on Mondays an Saturdays from 2 to 
9 p.m. a 

Dr. C. C. Abbott, of the Trenton, N. J., 
Natural History Society, has destroyed another 
old bolief in weather lore. For twenty years he 
has kept a record of the building of their winter 
bouses by the musk-rats, the storing of nuts by 
squirrels, and other habits of the mammals 
which are commonly regarded as indicating the 
character of the coming winter. His conclusion 
is that the habits referred to have no connection 
with the rigour or mildness of the approaching 
season. 

A statement is going the rounds that by 
means of the divining-rod water has boen found 
near Avonmouth Docks. The searcher held the 
ends of a piece of spring steel bent to the shape 
of a horseshoe, and keeping his elbows close to 
his sides, began slowly perambulating the field 
After walking some distance, we arc told, ‘the | concave, be rubbe 
steel became violently agitated, and twisted itsclf | a herical surfaces can fit in all positions 
with such violence that one of the holder's fingers | therefore, by rubbing these two surfaces 
was cut.” A hole has been bored at the spot, | gether in all positions, the deviation from 
and a spring discovered at a dopth of 107ft., from 
which vater flows at the rate of 1,000 gullons un 
hours it is said. 


— — 


Its satellite Titan Was occulted at the same time 
the edge of Saturn’s rings first came in contact. 
With my achromatic refracting telescope of bin. 
aperture, with power of 150 diameters, the occulta- 
tion was @ very interesting sight. One could see 
with a marked degree that the Moon was nearer to 
us than Saturn. The definition at the time o 
contact was very fine, notwithstandi j 
altitude at the time. After the planet proper h 


disappeared to the naked eye, my telescope showed 


the edges of the rings to be visible for several 


seconds. 
The moon and planet passed beneath the horizon 


before the occultation was completed. 
L. W. Loomis. 


Carrollton, IIlinois, U.S.A., April 10. 
` — 


always being on the speculum W 
the tool comes to, and on the tool where the edge 
of the ulum comes to, at the end of the dake ; 

yon a 


instead of starting with a ectly 8 
face, the amateur starts wi 
i.c.. a surface that has its focus for its centre ruys 
longer than in a spherical surface, 0 
words, further removed from the para 
here. Mr. Calver is quite right when he says, in 
his Hints,“ pase 9, line 23, To produce a true 
aud uniform curve is. however, the acme o 
troubles, whether it de desired to obtain the 
spherical, OF parabola, or any other curve. t is 
generally supposed that tho ane curve is a 
very eusy mutter? 80 easy, indeed, that it is difficult 
to avoid. ‘This is u very great mistake —a spheric 
curve of undeviating truth is as diffic 
as a true paravo „ Line 33, ehe curve most 
liable to be obtained by the amateur i 
spheroidal, a curve with its mar 
than the central, or half the radius of curvature.’ 
sof avoiding this pecking-in 


at CC, which causes the spheroidal shape of the 


GRINDING AND POLISHING OF GLASS 
SPECULA. 


(Continued from page 176.) 
21368.)—Now, J must tell the amateur that there 


ich a thing in nature as two unyielding sur- 


is NO st 
faces being rubbed together, and producing & 


regular and unaltering curve. he common idea 

is that if two aurfaces, one Convex and the other 

d together, then, as only 
u 


Fl C.l- 


Professor Huxley, in a paper addressed tu erase 
Eton boys, and publi hed in Macmillan’s, gives e. surface. but the form © anes too wo 10 
pieasant essay on Egypt, half historical, ans alt 5 A Vol. XXXIV., P- 569, which 15 simply cuttin 
Peontific, with just a hint on politics. In some BI away the facets to e the at the edge 
am not now referring to the polisher which has 
its grooves cut m the same way as drawn, but 


quarters,” he says, I am regarded as a danger- 
ous member of the governing body of Eton, who, 
if he were not restrained by his colleagues, 
would endeavour to, abolish the traditional studics 
of the school, and set the sixth form working ät 
the generation of gases and the dissection ot 
cray -fishes, to the exclusion of your time- 
honoured discipline and Greek and Latin. ‘Te 
put the matter very gently, that statement is 
unhistorical, and I selected my topic in order thut 
1 might show you by an example the outside 
lirnits to which m scientific fanaticism would 
carry me if it had full swing. Before the fall of 
the Second Empire the French liberals raised 
the cry for liberty as in Austria. I ask for 
scientific education, as in Halicarnassus, and 
that the culture given at Eton should be at any 
rate mo narrower than that of a Greek gentleman 


of the age of Pericles.“ 


not out to nothing at the edge; but more 
of this when I come to treat of the polisher. 1 
was led to the avove form of grinding tool by con- 
tinuing the cutting awe. 
reduce the pecking-in, 
in ceased When I had re 
edge to almost nothing, as 8 
is | applied the PO 
under the conditions that I knew wou 
erical surtace, the whole of the face 0 


rm will be worn away mutually, 


and ultimately two perfectly s merical surfaces 
1 is is one of the delusions that 


the amateur will have to be set right upon. I know 


the amuteur starts with a perfectly 
and what he dreads is W this in 

idea being, if he could only poli i 
can grind it, a very little loca 
from the edge to the centre, and thus f j | 
deepening the curve towards the centre, would just | at CC; any grey ring showing 
shorten the centre ruys aud innke all right. I know | marks there were below the gencral level, leaving 
what I have said above will upset the ideas of | the centre and edge higher, which would be shown 
many, and make them startle if not poritively con- | by these parts taking the p 
tradict, but it must be borne in mind that 1 am farm of tool 1. e. with the facets cut away at the 
i ;—has one great disadvantage— v.. 


speaking of that deviation irom perfection that no | edge to nothing: ; 
the shadow and | it canser a continual shortening 


mere measurement can detect—ouly can _ the 
zonal test can s. C it tothe eye but which can bey this 38 of no prat consequence in à speculum, 


sph 
spe 
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for we are not to two or three inches longer or 


After much experience and thought I am con- 


shorter than our intended focus in the reflecter) vinned that the proper size of the tool, both theo- 
but when we come to the retractor the correction | retically and practically, is exactly the same as the 


of the chromatic aberration necessitates a very | size of the speculum, 


crretul adaptation of curves. 


Theoretically, this seems to 


| Now, as I wish to! be the reasou—viz., that with a tool the same 
go on to the working of object-glasses by the size 
usichine, and therefore adapt the working of | covers 


the 
all 


a8 speculum, 


the tool frequently 
over the 


speculum at one time, 


specula as much as possible to what is required for and the wear at that time must tend to a 
the object-plass, so that the experience gained in gencral syminetry of surface, both of the tool and 


the one line of work may be utilised in the other, | speculum. 


To show this, let us suppose a tool 


aod J havo been much encouraged and assisted in| the diameter of the speculum; sucha tool would 


this endeavour from my private correspondence 
with e Prismutique ’? and ‘* Orderic Vital,” 
especially the former, So that I hope to help the 
production of object-glusses in the end, by bringing 
my experience and experiments on the concave 
surface which can be tested, and therefore the 
result of every condition and experiment known 
aud studied, to bear in the working of the convex 
surfaces of the object-glass, the concave surfaces 
cau be tested by the shadow and zonal test very 
readily.  *‘ Prismatique’’ tells me that all the 
tools for object-wluss making are plain—i.e., have 
no grooves, and hé strongly recommends me to 
adapt my working to the use of such tools, so that 
tle transition from the working of ‘the reflector to 
the working of the refractor may be easy, so now I 
use plain tools, and the only way I know of 
leasemny the pecking in, is to use very little emery, 
and work it down fine; and thus, by keeping the 
surtaces as close together as possible, I reduce the 
p king - in to its smallest amount possible; but I 

cileve it canuot be removed entirely by plain 
toois: I trust entirely to the polisher to produce 
the true figure. I may explain tat, the pecking- in 
trom the plain tool is so sliglit, that to polish below 
it docs not take much more time than when I begin 
with tho nearer approach to the perfect sphere 
produced by the faceted and graduated tool—not 
any more time than it takes to cut the grooves and 
graduate the facets, all which time, I of course 
save, by using plain tools; besides which, there 
are two advantages in using plain tools—viz., they 
take less emery, aud they are far less liable to 
airiteh, 

When I discovered that the weight of the over- 
hanging part A had such a detrimental iufluence 
in producing irregularity of figure (pecking-in), I 
dəvied a means of taking off this weight (which I 
shall explain when I come to the machine), so that 
the surtace of the tool is kept balanced parallel te 
the curve of the speculum during the whole of the 
stroka: this I found greatly lessened the pecking- 
lu, but there was still left the pecking-in caused 
by the umequal wear consequent upon the edge 
being only one-half the time in wear as 
compared with the centre part. Now, to explain 
the reason why the graduated tool produces 80 
uch nearer approach to the spherical surface than 
the plain tool or the grooved but ungraduated tool 
does, let us look at Fig. 4. The dotted line is the 
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spherical curve desired; the plain linc, ABBA, is 
tho shape of the surface produced by a plain tool, 
or a grooved but uvgraduated tool; CD represents 
one ray of the graduated facets (seen on its face) 
wen the tool is over the centre of the speculum 
(J only represent one side—the same reasoning 
anplies to the other side). Now it is evident that as 
CD moves toward E F, the surface at B is being 
acted on by a gradually decreasing facet area trom 
E to C, and so the depression at B will, if I may 
s9 aay, be elevated, or rather the tendency to 
deepen at B caused by the larger circumference of 
the outside of the tool, compared to the smaller 
circumference of BB, will be done away with, and 
t! part A B raised, if I may so speak, to the dotted 
line. Now for the clevation from Bto B: it will be 
observed that the centre facets from E to D are not 
much reduced compared with the outside facets, 
snd a proportionately greater amount of wear will 
be continually going on over the centre of the 
apecnlum, and so the centre will be proportionately 
. pressed, and thus the mound trom B to B will be 
lowered to the dotted line, thus producing the 
nearest approach to a true spherical surface: but 
with this considerable disadvantage—that on account 
af the greater centro facet surface, a continual 
deepening of the curve goes on. To give the ama- 
tur some idea of the amount of this shortening, I 
tad it is about 2in. of shortening for the trueing 
and smoothing in a bin. speculum of about 4}ft. 
focus, 

Now let it be borne in mind that the above ex- 
plyuations are not theorisings onthe supposed form 
produced by working two surfaces together, but is 
an attempt to explain facts which remain, what- 
ever the explanation may be. 
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go up hills aud down vales on the face of the 
speculum, with a tendency to perpetuate, and not 
to obliterate, those inequalities. Now we can easily 
see that this tendency to perpetuate inequalities 
would deercase with every increase of the size of 
the tool till we got it the same size as the speculum. 
Any increase above this would have a tendenc 
to perpetuate any inequalities in the tool. 
For the action of a speculum the size of 
the tool would be exactly the same on the tool, as 
a tool 4 the size of the speculum would be 
on the speculum —viz., it would go up the hills and 
down the vales of the tool; this would decrease 
with every decrease of the size of the tool. till we 
got it tothe same size as the speculum, when the 
defeet would be at its miuimum, both for the tool 
and the speculum. All this I have confirmed by 
my oxperunents with very small tools. Ihave also 
tried an elaborate series of experiments with tools 
nearing the size of the speculum, from a tool 7in. 
diam. on a Gin. speculum, down to a 44in. tool, and 
carefully noted their effects on the figure, both of 
tool and speculum, under various conditions. I 
have always tound the best effect both for tool and 
speculum to be when the tool is the same size as 
the speculum. ; this is with the peculiar mode of 
balancing I hope to explain the theory of in my 
next letter, and which gives perfect control over all 
the possible conditions of working: after which the 
practical working will come in. 
H. A. Waseell. 
A-idenbrook Villa, Love-lane, Stourbridge. 


TRICYCLES. 


f2t30".]—To answer fully the queries of A 
Cychst of Eleven Years’ Riding’? (21356), would 
involve an elementary essay on gravity, momentum, 
and leverage ; and I should have supposed that this 
would be going over old ground with any writer 
who takes up the cnitic’s pen in the columns of the 
EnouisH MEcHAN IC. It seems to me hardly fair 
to our“ journal to occupy its valuable space with 
recitals of the rudiments of statics, dynamics, and 
leverage. Huudy grammars on these subjects are 
not expensive, aud deal mainly with indisputable 
axons. I hope I have never appeared to dogmutisc 
on any points where there can be two opinions. 
Where the human frame supplies the engine there 
mst be infinite diversity of opinion as to the most 
suitable arrangement for applying its power. 
Nothing can convince any opinionist more completely 
than to argue that the same arrangement of detail 
is the best for everyone. But there are funda- 
mental laws which can never be modified to suit 
anyone’s fancies. Among these is the principle of 
Gravity: aud (granting always that the vertical 
meridian of the forward pedal in a front-steœerer falls 
between the drivers and the front wheels), it is simply 
absurd (in the present state of our *‘ exact know- 
ledge ’') to argue that the more weiht there is 
pressed on the pedal, the Jess will be the weight on 
the fron? steering wheel.“ If this could be proved 
it would upsct every calculation which has hitherto 
been successfully based on the axioms supplied by a 
lever of the 2nd order, where the weigh? is between 
the T) and the lifting (or supporting) power. 
May I also be allowed to say that no theory can be 
very trustworthy which propounds that by bringing 
“the leverage iu uuder, instead of on top of the 
pedals, every attempt to start the machine would 
force it to ground instead of rising it up to wart.” 
When Archimedes hit on the test for Hiero’s crown, 
he is suid to have jumped out of his bath and to 
have rim out into the street without his shirt, crying 
“Eureka.” I think he would have left his skin 
behind too if he had found a means of raising the 
earth from any fulerwia within itself, Yet this is 
no exnggerated parallel to a theory which could 
suggest that a rider, seated on a machine, could 
„rise it up to start.” When this power can be 
eatablished there will be much to support the tradi- 
tion of the pug-dog, whose tail was curled so tight 
that it lifted his hind legs off the ground. But from 
**Cyclist’s’’ remarks: Now as very Aard nud 
heavy pedalling is required in hill-clinibing.“ I 
cannot help thinking that he must be confounding 
the value of these two terms: and if so, it fully 
uccounts for our difference in the dimensions of the 
“crocodile.” A rider may pedal very hard“ 
without putting any weight ou the pedals. But if 
he wants to be Acary he must take care that his 
‘centre of gravity’? is vertical above the pedal. 
What we riders want in dealing with the tricycle, is 
careful analysis in tracing back effect to cause: 
and this we shall never secure while we confouud 
terns. Such contusion of idea may pass in Cycling 
journals, but not yet, I hope, im the ENOLIöII 


Mecnanic. W. H. Stacpoole Westropp (2179 
whom I may now cluim as a friend, as well as au 
old fellow correspondent of “ our“ journal, is evi- 
dently a rhetorical expert as well as an experienced 
tricyclist. By transpoying his epithets * theoretical” 
and ‘ingenious’ from the mechanical" diagram 
which provokesthem, to the criticisms based thereou, 
he contrives to impart an uupractical tone to both. 
I am very indifferent to the fate of tle latter. 
They must sink or swim on their own intrinsic valuc. 
But I shall be truly obliged to W. H. S. M. if 
he can point out any flaw in the diagram. I have 
written what I have only to contribute what F can 
to aid the inexperienced novice in choosing: and I 
have only suid of the Omnicycle motion that its 
claims appear to me to appeal to lack of ambition 
in acquiring the art of pedalling, or to some physical 
inaptitude for its attainment. No doubt there are 
hosts of such riders to whom it may prove an invalu- 
able boon. One main object of my long letters hae 
been to oppose the fanciful notion that any oue 
machine is necessarily the best for / practical 
tricyclists. But to conclude by appealing to what 
I suppose must be called theory, it seems to me 
that the backward pedal motion affords the very 
best compromise ” between all that can be claimed 
for the Omuicycle on the one hand, and furward 
‘rotary? on the other. The application of gravity 
and thrust in the backward motion is identical with 
the OUmnicycle motion, only that the radius of 
the arm which directs the motion is shorter. But 
as a set-off against this greater deviation from the 
direct line of the power, there is no direct check ty 
momentum, and there is a rotary return for the foot: 
while a considerable space of this return may be 
utilised most effectively by muscular claw, iu case 
of need. Having timed myself again and again, by 
a stop watch, to 150 treads a minute on a smooth 
road, and without any special training, I can hardly 
think that the motion involves much loss of quick- 
uess to au ordinary roadster. D. H. G. 


[21370.J—TuknE can be but one optnion of the 
intensely interesting character of the series of 
articles, written in the forn of letters, to ours”’ 
by “D. H. G.“ and others, but especially the 
former's. 

It is quite wonderful, the contest that still rages 
between rear and ' front steerers.” And I 
suppose it is not too much to say it will never be 
finally settled, for on the principle of whose 
sorrow is like unto my sorrow: almost every 
rider will swear by his own type of machine, be it 
rear or front-stecrer or side-steerer, double or single 
driver, two-track or three-track, driven by chain or 
gearing, speeded up or speeded down, with saddle or 
seat, aud so on, ad lib.—in fact it only comes to 
this: every rider must find out the machine best 
suited to himself (or herself), aud the district in 
which they reside. With some the length of purse 
will doubtless be ax important factor! 

I was rather struck with seeing “ D. H. G.“ put 
on paper the very ideas that had been floating 
through my own head—viz., that of hand-levers for 
hill-chmbing or heavy driving. I think the ques- 
tion of V power has been very largely overlooked 
by makers generally. 

Take my case for instance. I could never get 
anything like speed with pedalling, owing to lame- 
ness Of right leg; but I have ayy amount of dormant 
power in my arms aud shoulders, being by no means 
a mere novice with an oar, sculls, or paddle: in fact, 
I may say that owing to the force of circumstances 
I have been done out of my boating, and thus had 
to take to cycliug' for a pastime last summer: 
but I am by no means singular in this matter, for 
Mr. C. W. Nairn, one editor of the Cyelist. was for 
many years a noted canoes before he took to the 
‘wheel’?! 

I have seen nothing at the shows, or in the 
dealers in this part of the country that scon able 
to utilise the power of the arms at all comparable 
to rowing, and I um anxiously watching tus 
practical moves in this dircetion. 

The machine I rode lass year was a rear-steerer 
and single-driver with seat, aud I was thrown out 
at least three times in as many months, and on the 
whole I did not like the machine. This year I have 
a front-steerer aud double independent driving 
special Deron with a saddle, and the difference us 
comfort and safety is almost past belief’ Dowu 
hill especially is the difference noticed, for when vut 
cruising with a frieud who rides an open-frout 
Meteor, I can simply fly away from bum if the 
decline be at all steep, for he has to keep his brake 
on hard all ” whilst I need not touch mine. Ut 
course, on rising ground or on the level he cau g 
away from me, being much more athletic than 1 
am. 
As regards the “swinging frame“ for bül- 
climbing, so far I incline to think iu practical use t? 
is not worth the estra temht entailed in coustrue- 
tion. I think a good arrangement of a shding 
saddle made adjustable whilst running would h. 
found much more practical than putting 20 or lb. 
extra Weight into framework, particularly when we 
see hundreds of machines m the market doing 
really etticient work with no pretence of adjustine at 
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to seat. Let anyone analyse the whole of any 
journey, and I think he will find the actual hill- 
climbing to form only a small portion of the entire 
road travelled, in many cases nat 20 per cent., and 
I ask, isit worth while hampering rider and machine 
with a lot of extra weight over the remaining 80 
per cent. of road’ I think not, and the question of 
gearing I incline to treat very much the same way. 

Regarding the free pedal, I find the change all in 
its favour for the open country and over our 
splendid park roads ; but no doubt anyone wanting 
a machine to ride down town in and out amongst 
trafhe would find the fixed pedal a necessity, giving 
the power to back and fill when required. 

I should very much like to buy one of the clutch 
machines. They do not frequent our parks yet; and 
until this year we had only one Otto, but I now hear 
word of a second, just out! All the other makes 
are well represented here in Liverpool, Birkenhead, 
and the neighbourhood. 

Referring again to the question of rear and front 
stcerers, I have repeatedly seen it stated that it is 
‘easier to pull the small wheel over obstacle than 
push it, therefore a rear-steerer must be the better, 
up hill and over rough places! Those who thus 
argue, do not fully think out the situation. Take, 
for instance, a load in a wheelbarrow going up a 
flight of stepe: if the barrow be dragged up a very 
large amount of lifting is exerted, whilst the han- 
dles of the wheel barrow precede the load; but this 
same lifting power when applicd behind the load, 
becomes a downward pressure actually increasing 
the load, and it will be easily seen that no amount 
of power thus applied e force a wheelbarrow 
over a doorstep as high as the radius of wheel; 
but apply the same power, exerted in front of the 
load, below it in the same line drawn through its 
centre of gravity, and the obstacle will be as easily 
surmounted in the one case as the other. This ap- 
plication of power is quite impossible in a navvy’s 
wheelbarrow. I have been watching a lot of 
labourers at work with their barrows, and I also 
notice they always push the load before them and 
return with the empty barrows behind them; the 
work in hand was removing heavy square setts 
and gravel during tramway construction and road 

ng—a very good sample of work. 

It is quite impossible to arrive at any just com- 
parison of the dike of two makes of * trikes” 
when ridden by different men: we might as well 
say that ome set of chessmen play better than 
another, when it really is a question, one rider or 
player against the other. Ceesar. 


[21371.J]—I wave been very much interested in the 
series of letters on the tricycle by our valued con- 
tributor ‘‘D. H. G.” He has taken up and dis- 
cussed most of the forms now in use; but I notice 
one form of tricycle presenting features peculiar to 
itself has been d over. I refer to the “ Gnat,” 
a diminutive machine with two front- steering 
wheels, and a ee eded rear driving- 
wheel, a 26in. one being speeded to equal a 52in. 
If “D. H. G.“ will give us his opinion of this 
Trinciple of high-speeded gear, I am sure he 
will confer a favour upon a wide circle of readers 
Who have not had the opportunity of seeing this 
peculiar machine, or any other, representing the 
class to which it belongs. Dick. 


[21372.J]—Dr. Wesrropp (21354) has put my case 
perfectly, and he will be glad to hear that my ex- 
periments with the Special Devon, and the Ceutaur 
saddle on a Salvoid ” tricycle, have surpassed my 
expectations, so that a contrivance which I have 
rigged up to embrace the principles (but not in- 
fringing the method of carrying out either princi- 

le) of those arrangements has enabled me to ride 

ills so well that 1 shall still further experiment 
with and improve it before securing protection for 
the invention. This arrangement of mine will also 
meet D. H. G’s.” partal objection to exact 
vertical action, by enabling the rider to sit back at 
his ease when on the level, and yet to get truly 
vertical for hill-climbing. 

D. H. G.” (21355) must pardon me for my 
careless wording. I did not mean to speak of 
*‘ springing’? out backwards (although much 
practice at dismounting from bicycles in that man- 
ner has made it an easy task Jor mc); but to say 
that it is casy to step, or drop, out behind the frout- 
steering tricycle. Thus, the feet are removed from 
the treadles and placed on the axle, or rather the 
tubular frame above the axle, the hollows of the 
feet resting on the frame; the body is then raised 
by hands and legs, and the rider drops his feet to 
the ground behind the machine, retaining his hold 
of the steeruig and purchase handles, so that he has 
the machine to help keep him upright. He cannot 
hurt himself if he takes care to drop with ankles 
and knees “slack,” as all such drops, or jumps, are 
taken. to avoid concussion, and directly his weight 
is off the tricycle his brake is powerful enough to 
stop it dead, if it be necessary: so that this is the 
best possible way of dismountiug to avoid collisions, 
or when running down hill. It requires no effort 
uf agility, but simply an occasional experiment (at 
a stundstill to begin with) so as to accustom the 
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rider to it, and to give him complete confidence in 
its easy accomplishment when emergencies urise. 
So enamoured, indeed, am I of this method of 
leaving a front-steerer, that I have my machines 
fitted with pieces of metal, ou the frame, to take 
the wear of iny feet; aud as the humble cot wherein 
I dwell is at the bottom of a suburban dell, so that 
I always finish a ride with the brake ou down the 
incline, I wey out backwards without stopping the 
machine, and wheel it straight across the path into 
the stable-yard. Another advantage of the front- 
steerer is that the axle—or axle-frame—can also be 
used for mounting by; and to those who, when 
touring, walk up hills, this method of remounting 
will commend itself, as they can mount without 
stopping, and walking round, the machine. 

ow that I have explained the apparent incon- 
sistency of my effort of agility’’ casc, I think 
„PD. H. G.“ will grant that I have made out my 
case in favour of the front-steerer for mounting with 
ease, and for dismounting on emergencies with 
safety. For stepping out with grave and 
dignity at a standstill, Iadmit the .rear-stecrer is 
easiest ; but for mounting (by the footrest, instead 
of stretching up with one leg on the lower pedal) 
easily, and for quickly and safely dismounting upon 
emergencies, the front-steerer takes the cake. 

My “apparent quotation ”? was not quoted from 
“D. H. G. * but the phrase of handing ” back- 
wards (meaning to back a clutch-action machine by 
pulling the wheels back with the hands) was used, 
and presumably coined, by another correspondent ; 
hence my using quotation-marks for the word. 

A. J. Wilson. 


(21373.J—I HAVE read, with considerable interest, 
the articles which have lately appeared in your 
valuable paper on the subject of tricycles, notably 
letter V. of D. H. G.“ dealing with the Omnicycle. 
As a practical rider of that machine, however, of 
some two years’ standing, I beg leave to differ with 
him in some of his conclusions with regard to it. 
Besides an Omnicycle of the 1881 pattern, I have 
a front-steering balance-action machine of an ap- 
proved pattern, which as I do not wish to draw 
any invidious comparisons, I will refrain from nam- 
ing. Both machines have 50in. driving-wheels, 
and, with the exception that the rotary one is 
geared down a little, they are in other respects 
almost alike. I have therefore had ample oppor- 
tunities of comparing the two kinds of motion. 
“ D. H. G.” makes out very plausibly that there is 
a loss of J power with the Omnicycle system 
of propulsion as compared with the rotary system: 
but can assure him, and your readers, that 
this is not so in practice—in fact rather 
the contrary is the case. He asks, ‘' Is it better to 
use a lower leverage kept at a uniform power by 
uniform direction of tread, than to use a leverage 
of 4 higher maximum power, but which (owing to 
changes in the direction of the force brought to 
bear upon it), is more or less variable in its effective 
power? Ho, from theory, answers No. 1, from 

ractical experience of both systems, say Jes. I 
have ridden both machines over all kinds of roads 
in all kinds of weather, and find that I get on best 
and easiest with tbe Omnicycle, I can ride it 
up hills, and that without making use of the pro- 
vision for increasing the leverage, which I cannot 
ride up on the other, although it is geared down. 
This I attribute to the absence of dead points, and 
the equal power throughout the length of trend. 

I have often had runs in company with riders of 
different kinds of the most approved rotary 
machines, and, although I am by no means 
strong, I have not experienced any diff- 
culty in keeping pace with them. Only a 
few days before writing this, I accompanied 
three friends ona run of 40 miles over roads which, 
for heavy hills and general badness, cannot easily be 
surpassed in the North of Eugland, where the roads 
are not noted for their goodness, and their con- 
dition was at its worst owing to the heavy rain of 
the previous day. Two of my friends were mcunted 
on Coventry Rotaries, and one on a Premier, 
which had ball-bearings all over, as had also one 
of the Coventries. All three machines were of the 
newest and best descriptions, and although my 
machine was the heaviest of the lot by about 201b., 
and has only plain bearings, I ‘had no difficulty to 
keep up with them, and was no more fatigued at 
the end of the journey than any of the others. 

It is not my object to laud the Omnicycle at 
the expense of any other machine, and there are 
doubtless many others which have their own 

eculiar advantages and recommendations to the 
individual tastes of riders ; but there is certainly no 
such loss of power us D. H. G.” makes out, and 
there must be a screw loose in his argu- 
ment somewhere. I think it is where he *‘ begins 
by assuming what is not exactly the case,“ and the 
whole of his argument is based on this assumption. 

He assumes that the foot can drive the bin. crank 
of a tricycle round half the circumference of a 
circle, or through a distance of 18in., with as little 
expenditure of power as it would take to drive the 
Onmicycle pedal in a straight line across the 
diameter of such a circle, or through a distance of 


zin. In this assumption he is entirely mistaken. 
It wight be possible to “ pass the foot rouud the 
circumfereuce of a circlo in the same second of 
time that it would take to go once down and once 
up the diameter,“ were there no resistance to be 
overcome; but even this I dispute. In propelling a 
tricycle, however, as we, who ride them, well 
know, there is resistance to be overcome; and to do 
this requires force to be erpende?, Now D. H.G.” 
remises that no system of leverage can create 
orce.” How, then, is it possible that a tncycle 
can be driven half as far again, with the sane 
expenditure of the rider's power, by means of a 
Gin. crank, than it can by means of the segment of 
din. radius? 

To comprehend the question at issue clearly, the 

wer expended in each case should be estimuted by 

oot-pounds; or some definite standard of power 
should be taken, say the power exerted by a weight 
in falling a specitied distance. 

Now. supposing that a certain weight, W, Fig. 1, 
falling lft., or from W to w, would be suficient to 
move the segment of din. radius half-way round, 
or from A to B, it stands to reason that, owing to 
the one-half more leverage, two-thirds such 
weight falling the same distance, or from WII) to 
w (1), Fig. 2, would move the tin. crank from C to 
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D, or two-thirds of half-round. To complefe the 
half-revolution, the weight would have to fall half 
a foot further, or to te (2), and thus there would 
be exactly the same quantity of power expended in 
either case: in other words, if an expenditure of 
3 foot-pounds of power was required to move the 
din. segment half a revolution, then an expenditure 
of 2 foot-pounds would move the 6in. crank two- 
thirds of half a revolution; the third foot-pound 
would be required to complete the half-revolution. 

There is, however, one very great differenco 
between the two systems, in favour of the Omni- 
cycle action; that is, the propelling power is 
exerted in one continuous line, and thus every 
vestige is utilised ; whereas, in the rotary action, 
to fully utilise it, it would have to be applied ut 
ever- varying angles. Despite skilled pedalling and 
scientific swinging of legs, this is impossible, there 
being two points at which, for a considerable 

ortion of each revolution, little or no power can 
ie applied. 

There are points of minor importance, in which 
“D. H. G.“ is as utterly at sea as he is in this: 
but as I fear I have already occupied too much of 
your valuable space, I will not enter on thew 
discussion, Henry Dalton. 

Blaydon-on-Tyne, April 28. 


BICYCLES AND TRICYCLES. 


(21574.]—I po not think that “D. H. Q.'s” 
proposed grooved soles (21311) would be of much 
value, because the power which we have to push 
the foot away or bring it back horizontally is small 
in comparison with that available for lifting the 
foot. D. H. G.“ is evidently afraid of the toot- 
straps, which are, as I have shown on pago 151. 
perfectly safe and necessary attachments. 0 
Otto mder would dream of riding the Otto 
tricycle: I can only imagine that the third wheel 
takes the place of the bladder when learning to 
swim—surely it is better to do without from the 
first. 

W. A. Lee’s question rather amuses me. Where 
cun anyone tind absolute perfection’ I know of 
only one point in which other machines havo an 
advantage over the Otto—the feet must be kept 
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on the treadles when going down-hill. This, how- 
ever, is a small matter, for if the hill is steep, it 
seems a little reckless to trust only to a brake, 
thouch perhaps this fear is the result of ignorance ; 
while if the slope is gentle, it is necessary to work 
slightly to keep up anything like a reasonable 
speed. Now, the position ou most bicycles and 
tricycles under these conditions is such that driving 
acems to be anything but a comfortable operation, 
and I think most people would prefer to let the 
machine jog along at a moderate speed of 10 miles 
an hour or so, rather than rattle away at from 12 
to 15, as is most natural on an Otto. The only 
other weak point that I know of is the fact that 
the Otto makes two tracks, whereas the ordi- 
nary bicycle makes only one; tut then it will go 
quickly and safely with one wheel in a deep rut 
and the other in the horse-trick in places where 
the *‘straddle” bicycle would have to be very 
careful, aud where a three-track tricycle would 
b: ve one wheel on the stones. I am surprised that 
W. A. Lee has seen so little of the machine: I fre- 
quently come across them. Is Cardiff a long way 
from anywhere? Tam not fond of carrying things 
as a rule, but I can stow away a good deal under the 
axle and tail: the possible weight depends largely 
on the specific gravity of the thing being carried. 
Be careful that the feet are clear, and don’t let the 
article swing frecly. 

In answer to G. C. D.,“ I may say that I saw 
the other day, in Newgate-street, a neat uttuchment 
for luggage, but I understood that the pattern was 
not settied. I thoroughly agree with his last para- 
graph. If only people would abstain from abusing 
the machine until they understood it. we should 
not hear such nouseuse talked. 


Having now answered those letters which re- 
quired it, I must, with the Editor's permission, 
fulfil my promise to go fully into the steering of 
the Otto. I would, however, first point out 
that most actions which, when analysed, seem 
woefully complicated, become by a little practice 
so casy and natural that they are performed almost 
uncousciously. I may instance walking, rowing, 
dressing, or playing scales on the piano. In the 
snme way the steering of the Otto is soon 
accomplished mechanically and without thought, 
though its complete theory seems so complicated. 


In the first place, so long as the handles are left 
alone, each wheel is rigidly councected with the 
crank axle, and, therefore, the machine runs 
straight. By turning either handle outwards the 
corresponding driving-band becomes loose and the 
wheel on that side is free. If now the rider is 
driving ahead, this wheel will lag behind and the 
machine will turn to that side; it the rider is not 
exerting any power, the machine will run straight: 
but if he is back-pedalling the free wheel will not 
be checked thereby, but will run shead ; he, there- 
fore, will turn the other way. B. Ziuners are ad- 
vised at the same time that they loosen a band on 
either side to put on the brake on that side, which 
is done by raising the cross-bur in the handle with 
the fingers. This will compel the corresponding 
wheel to lag behind, aud the. machine will certainly 
go the right way. Now,a skilful rider hardly ever 
uses the brake in steering. It he is driving ahead 
at the moment of loosening a band, the machine 
will steer all right; he commonly only loosens a 
handle at such times as the foot is descending. He, 
therefore, treads it round quickly or slowly as he 
pn and, as soon as he has tumed sufħciently 

«lets the handle go back, which at once fixes the 
direction of travel. If he is riding up hill there is 
no difficulty, of course, as he is sure to be driving 
forwards: but if down hill, then it may be that he 
is back-pedalling, iu which case the steering will 
necessarily be reversed. Some bevzinners finding 
this, imagine that they must always steer the wrong 
Way down hill. There is no mistake so fatal as 
this. It produces everlasting uncertainty as to 
which way to steer. If the brake did not exist, it 
would be necessary to give an instantaneaus 
forward impulse at the instant of loosening a band, 
nud this I used always to do, even on steep hills 
with the old feeble brake. With the preseut brake 
buck-pedalling is quite unnecessary. The rider 
lets the machine slide at any speed he pleases down 
a hill; when he wants to steer he can do so without 
dauger or difficulty by this forward impulse, or he 
can vary the power of the two brakes, increasing 
that on the side to which he wishes to turn before 
loosening the band. It will now be clear why the 
beginner finds such ditheculty at first down hill, 
more especially with the old brake. His balance is 
not so good. but that he frequently has to restore 
at when nearly lost by a powertul tread fore or aft 
as the case may be; should he loosen a band at one 
of these times, the stcering may be too rapid in the 
one casc, but will be the wroug way in the other. 
Down hill the back-treadle impulses are apt to be 
violent jerks at first, hence the crratic steering. 
As soon as his balance is natural this difficulty 
disappears on the level, but it mav remain for some 
time down hill when back-pedualliug is necessary. 
Withthe old brake it was almost always necessary ; 
with the prescut brake itis not so ou any Lill l-ss 
steep than Muswell-hill. 


steeper, and cannot therefore say more from ex- 
perience. 


remain in ruuning down h 


by experience what they can do. What I have 
said about the steering of the Otto down hill, 
will show the folly of lcarning the machine in the 
strects among much traffic. Suppose that the rider 
can just manage to go along pretty comfortably, 
and that he then meets a vehicle, he may suddenly 
become nervous, try and pull up with Ats feet, and 
steer out of the way at the same time, forgetting all 
about the brake. Of course he runs straight into 
the obstruction, and then abuses the machine as 
being unsafe. With the old brake, if it was 
necessary to pull up at all, it was difficult to steer 
at the same time, and I used therefore to make the 
slackening aud the steering consecutive processes. 
With the new brake, however, back-pedalling is 
unnecessury, and it is easy to steer and slacken at 
the same time. 

All these actions are, atter a little time, per- 
formed mechanically without a moment's thought. 
Then it is that the marvellous steering-power of 
the Otto is apparent. By suitably combining 
the treading action, the braking of one or other 
wheel, and the loosening of one or other band, the 
two wheels become part of the rider; he can make 


each do what he pleases, and the machine seems 


intelligent, rather than a driven thing. 
An Ottoman. 


TRICYCLES: BACK AND FRONT- 
STEERING. 


(21375. — I see Ex.,“ in his letter 21352, 
favours tl:e rear-steerer very highly. I don't wish 
to alter his opinion. I should like every one to have 
what he fancies—and fancy goes a long way with 
“ Ex.” ; but his definitions do not prove their supe- 
riority over the front-steerer. For instance, the 
appearance of my machine, rear or front steerer, 
depends on the finish; and by looking at the laws 
of resistance which have to be overcome before the 
machine can be brought under control, I tind the 
rear-steerer is not the best hill climber. To stand 
on the pedals, as he suggests, for any length of 
time, without any support from the saddle for your 
whole weight to propel it up the hill, is impossible 
without muscular exertion; and again, when stand- 
iug on the pedals is required to propel it up the 
incline, it will be much easier to walk, as the resist- 
ance of the ground acts as a leverage, and throws 
the line of direction closer to the back wheel, aud 
so we easily understand the rear wheel is bearing 
the greatest burden; whereas, in the front-steerer, 
the drivers are bearing the greatest weight, thus 
giving more power. Now, as regards the mounting 
being easier by a spring up to the saddle, and no 
step required, that is ouly fit for the canine tribe. 
It is much more easier and graceful for human 
beings to step up to their scat. Since I see the re- 
sistance of the land has no connection with ships, I 
shall avoid that intrusion. But perhaps Ex.“ 
will be able to inform us how it was that shafts of 
carts were not put behind, so that the horse may 
push the cart in front of him, instead of dragging it 
after him? It hus as much connection with tricycles 
as ships and their rudders; and I am certain that 
to apply a brake, suddenly or otherwise, to a front- 
steerer, there would be but very little danger; but 
to apply a brake suddenly to the reur-steerer, the 
momentum of the machine and attraction of the 
hill would lift the back part of the machine over 
on the top of its rider; and as soon as he was able, 
he would be looking out for something to cure 
bruises, back as well as front. The front-steerer 
is, by those who understand the laws of resistance 
and attraction, found to be the best of the two for 
all-round work. ‘This doesn’t include the machine 
that pedals backwards to go forwurds, or the double 
steerer, or the lever action. 

A Cyclist of Eleven Years’ Riding. 


RATIONAL DRESS. 


[21.376 ]—I am glad to see that the above subject 
ix attracting attention in America as well as in this 
country. The photograph referred to in the letter 
of your New York correspondent, and courteously 
forwarded by yourself, was duly received and 
welcomed, and shall very shortly be sent on to Mrs. 
King, as desired. (Crenerally] speaking, the“ rig- 
out is far superior to that of the ordinary unen- 
franchised Briton in his stovepipe, frock, and 
trousers; but there are several defects to wluch I 
would call the professor’s attention. 

In the first 19 the boots. Is it really true that 
nothing fit to be seen untrousered can be bought in 
America but the common ugly and senseless stilt- 
heeled and cramp-toed abortions worn by women 
and adopted for the nonce by our ally? For my part, 
almost ever since I escaped from my teens, {hise 
had my boots made to order from a pair of rational 
lasta cut accordiug to my own directious; but I 
observe that, thauks to Dr. This and Dr. That, and 
various other intelligent persona, boots of a fairly 


I fave uot been on a! iutelligent shape can now be obtained in thiscountry, 


As this back-pedalling is no longer 
necessary, I do not see how any great difficulty can 

il but still I should 
recommend beginners to be careful till they find 


at least for men, and latterly, even for women, at 
the better sort of ready-made shops. Again, why 
does the professor wear his hair combed over his 
forehead as a “fringe,” in the style that was not 
uncommon among girls a few years ago? The 
appearance, to my eyes, is detestable; but I will 
consent to adopt and advocate it, if any substantial 
reason in its favour can be shown. e sunshade 
and fan are, I consider and maintain, as legitimate 
and honourable weapons of defence for men as for 
women: but they should be made in a substantial 
and durable kind, and of such shape as not to e 
one to a suspicion of dandyism. The professor’s hat, 
as thrown back to expose the face, has in the photo- 
graph an unfortunate resemblance to a bonnet, and 
adds to the already too feminine aspeet of the whole 
e get - up. , 

As regards the professor's remark that his exposed 
stockings would too conspicuous for ordinary 
wearing, I beg to say that, ever since last August, 
I have worn knickerbockers as my sole small-clothes, 
in the country, and now for some weeks m the 
midst of London, on Sundays and Mondays, morning 
and evening; and, if their conspicuousness has 
caused annoyance to anyone at all it certainly has 
not to the wearer (after the first two or three weeks, 
when I did foolishly feel myself the ‘‘ cynosure of 
neighbouring eyes). If, as is not improbable, I 
before long adopt for my country the land of the 
stars and stripes, I shall there also practise what I 
each, no doubt, with equal impunity. Without 
1 85 also, any woman, not in a too dependent 
position,“ if she had in her the requisite modicum 
of common sense and of contempt for the contemp- 
tible, might dress herself every jot as rationally and 
conveniently with even greater satisfaction. 

Finally, i would note that the exhibition of the 
Rational Dress Association will be held in the new 
Prince’s Hall, Piccadilly, about the 15th of May. 

Wm. Simmoas. 


HALOES. 


5 —Own Saturday April 28th, two remarkable 
haloes were seen from the isle of Portland. One 
of them had the sun for its centre, and was about 
20° in diameter. In the upper part it was singu- 
larly clear and well defined, looking of a dense 
cloudy nature; the lower portion was somewhat 
diffused and seemed lost in the light clouds that 
tleckedthat part of the sky. The other halo was 
far better defined throughout, and about 40° in 
diameter, intersecting the one around the sun, and 
was entirely without 1 centre: the 
ortion of the sky inclosed being of an intense blue. 
There were few other clouds, and they were ofa 
very light character, but the vapour forming the 
larger halo was clear and well defined. It was 
about 12.30 when first observed, and lasted about 
an hour, becoming gradually fainter. The portion 
of the larger halo nearest the sun remained clear 
and distinct when the other parts had faded from 
view. The larger halo had the zenith for its centre. 
The halo around the sun is common, but the other 
phenomenon is very rare, and needs a satis- 
factory explanation. Possibly some of your 
meteorological readers would be able to resolve the 
difficulty. The larger halo could hardly have been 
a reflection of the smaller one, as it was by far the 
brightest and clearest. Electric dispersion from 
n centre suggested itself to me as a probable 
cause. W. R. Waugh. 


LONG LEYDEN JAR DISCHARGE. 


[21378.J—I R Dr. Reynolds's prop es 
(p. 108) to charge a jar toa potential higher thao 
the source of electricity by means of a conical con- 
ductor has possibly been founded on a misconcep- 
tion due, doubtless, to the accuracy of the usual 
textbook definition of the action of points. Am I 
not right in stating that the action of a point pro- 
jecting from any conductor A towards another 
conductor B lies simply in its more readily per- 
mitting discharge between A and B in either direc- 
tion. hence tending to equalise their potentials: If 
so, there is nothing here to raise the potential of 
the jar above that of the conical conductor; and 
when once the jar’ and cone have attained the 
potential of the prime conductor (supposing they 
could attain it), no further sparks would pass 
towards the jar. 


Belfast, April 30. J. Brows 


ORNAMENTAL LATHE-SCREWS. 


Turi ee HAVE just received my last four 
volumes from the binders, and have been looking 
over my letters on the subject, and I must admit 
thut I do not admire their style. There is too much 
of assumption and of sarcasm, which is neither 
witty nor wise, and if I am unable to do myself 
justice, that does not preclude my doing Dr. 

dmuuds justice by saying that I acknowledge the 
good temper he has shown towards me allalong. I 
have even gone so far as rudeness to him, for 
which my exceeding soreness, if a palliation, is no 
justification, and demands an apology. I have 
been very wroth with him, and carhapa not without 
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excuse, 80 long as I considered he had made an 
unwarrantable use of a private letter containing 
the words ‘‘ unfit to live.” If, instead of quotin 
that letter, he had happened to quote No. 21138, 
in which I say—‘‘ I never attempted to defend any 
one of H. and Co."s threads, except the 9°45, and 
that on one ground only.“ I should have been 
exempted from the pain that I said was caused 
by his dexterity with the scalpel. My lacera- 
tions, I now see, were self-inflicted, and quite 
unnece The words just quoted—viz., *‘ on 
one 1 only,“ are wrong. ahould have said 
I defend the 9°45 because it is a nice thread for a 
small lathe, and can be cut accurately in a self - 
1 Fame As I have put it on one ground only, 
Dr. Edmunds was quite correct in saying that that 
spoon equally to some eight or nine of the others. 
I did not see what he meant, and allowed it to 
stand. If I had altered the expression, I think all 
that has been said about commensurable and incom- 
mensurable would never have appeared. 

There is one other sentence quoted by Dr. Ed- 
munds on p. 106, of which an explanation will show 
my meaning better, and will, I think, remove the 
imputation of being self-contradictory, thus: I, as 
a practical man (not being either a manufacturer 
of lathes, nor yet an ornamental turner) should 
never dream of putting anything but a Whitworth 
(aliquot) thread on a new mandrel (for my own 
use 


). 

Tam asked to state whether I advise the per- 
. of these fractional pitches in the manu- 

acture of a new lathe apparatus. My answer has 

5 been given by myself in letter 21138, as 
quoted above, and by proxy in the last paragraph 
of 21259 — viz., that I only ask for the permanent 
retention of the 9°45, but not of any of the others. 

Another question has also been put as to whether 
30.83 is better than 40, 28°88 better than 30, and 80 
on. 

The question seems to me to be one which it is 
scarcely necessary to ask. Indeed, it might bear 
the appearance of an attempt to! catch me in my 
talk ” ; but putting that aside, I answer, since it 
has been asked, decidedly No- not better; but for 
the purposes they subserve, just as good practically 
as any. 1 of H. and Co.“ s lathe 
apparatus that anything to do with accurate 
measurements is already provided with suitable 
aliquot screws and micrometers. The odd pitches 
go merely to form the ‘‘cement’’ that binds the 

fferent pieces together. 

I cannot think the word humbugging re- 
presents the case fairly. The only circumstances 
under which folks are humbugged out of their 
money are those which too often take place ata 
fancy bazaar, and they go there on purpose to give 
money for things that are of very little value. 

The“ how long' the present state of affairs will 
laat depends, per ps to some extent, on the action 
of the Amateur Society. When they have deliber- 
ated and decided what to ask for, and upon the 
manner tn which they will ask for what they want, 
then will be the time for getting H. and Co. to 
give the aid of their practical experience. 

Personaily I am a stranger to Mr. Holtzapftel ; 
and much as I admire the excellence of all work 
turned out of his shop, and much as I et him 
for all I have h of his upright dealing and 
ability, I have none of that banal interest in the 
success of his business undertakings that ordinary 
readers of the correspondence that has passed 

ight be led to believe I had. 

ile desiring to make the fullest apology to Dr. 
Edmunds for any exhibition of temper, or of want 
of courtesy in my 5 feel bound, in 
self-respect, to say that I never for a moment anti- 
cipated the use to which my private letters to him 
would be put, or the careful sifting to which they 
have been subjected. Had I done so, I should 
have been careful to erase from them certain ex- 
pressions which have had the effect of leading me 
tnto difficulty with him. 
It is evident that Dr. Edmunds has given a great 
deal of attention to this subject of screw-pitches, 
and his opinions are firmly on the result of 
his investigations. Whether they are approved of 
by others remains to be seen. I am not a member 
of the Amateur Society, and have no concern 
therein. J. K. P. 


HAND BLOWERS. 


121380. —LTIEVr.-Cox. Ross, on page 164, states 
that I discontinued making these because of in- 
sufficient demand. That is a great mistake: the 
demand was always more than I could supply, but 
the difficulties met with in manufacture were so 

t that they never paid expenses. I still make 
em for friends or for any special requirements, 
but they are made at a loss. 
Thos. Fletcher. 


G.E.R. ENGINES. 


1381.]—Owne or two correepondents have pro- 
med to send a sketch of one of the new GER. 
e engines; but as up to the t they have 
not fulfilled their promises, I take the liberty of 
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inclosing a rough representation of one, feeling 
sure it will prove of interest to many of your 
readers. 

The chief dimensions of these engines are as 
follows: — 


i ft. in 

Diameter of driving-wheelssss . 7 0 
Diameter of leading-wheels ............ 4 0 
Distance from centre of driving to leading $ 9 
‘Distance from centre of driving to trailing 8 9 
Diameter of cylinders 1 6 
Stroke of cylinders ..............000- oe 2 0 
Diameter of boileeõe nnn. 4 2 
Length of boilee r 11 5} 
Length of flrebBahhlhlhllklkõkllõõ 6 0 
Breadth of firebox at bottom............ 3 11 

201 tubes. 

sq. ft. 

Heating surface of tubes 1082-5 
Heating surface of firebox ............ 117° 
1200°0 

Grato sss ee <8 e 17˙3 
Tons 

Weight of engine in working order 41 


The tender is like the other large ones on the 
G. E. R., and carries 5 tons of coal and 3,200 galls. 
of water. 

The engines have Joy's patent valve-gear and 
Westinghouse brake, the pump being concealed 
under che right-hand splasher, which has a door 
for access to the pump. 

The boiler shell and outside firebox, the frames, 
cross stays, and buffer beams are of steel, the inside 
firebox of copper, and the tubes brass. The 
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world who will presume to assert that this is the 
case? A sloping guomon, placed due north and 
south, will certainly throw a straight line, without 
any lateral shadow, just at the instant when the 
sun is in its meridian, but at no other time of the 
day. But this straight shadow is essential to the 
conditions of a revolving globe, and those who fail 
to see it are incompetent to discuss the matter 
further.—JoHn HAMrpEN. 

Poe and the Sun and Moon. 
—To “ TaksILIAN.“ — Perhaps I may as well give 
Tresilian the following extract from Parkhurst, on 
the word to which he refers. stood still,“ and then 
make a few observations on the passage. He says, 
under the head damai section 4, “It denotes 
equability or conformity of order or fitness, Psalm 
IX v. 2. Praise is fitting for thee.” So LXX., wperee. 
It signifies an equability of situation and thence 
quietness, rest, stillness: thus it is most properly 
and beautifully applied Joshua x. 12—sun Golar 
light) dom be thou, or remain equable, even, 
level upon Gibeon. The sun was now setting to 
Gibeon, and consequently Gibeon was in the circle 
or intersection, or division between the light and 


the darkness, Now had this circle of intersection 


continued to shift further westward, or more 
philosophically speaking, had the solar light at the 
evening edge of the earth given way as usual to 
the spirit or gross air, the motion of the earth must 


have continued. But by the solar light’s bang 


arrested and commanded to remain equable or leve 
upon Gideon, it became, as it were, a wall of adamant 
against the inrushing of the spirit, consequentl 
the motion of the earth was stopped [Of course 
do not commit myself fully to this statement.— 
G. H. L.]. 


and the circle of intersection between 


coupling-rods are of H section. The working 
ressure is 140lb. P sg. in. These engines are 
utifully finished, and certainly reflect a deal of 
credit on Stratford Works, being very different in 
finish to the general run of the engines turned out 
there. They are inted dark blue, panelled 
with black, and picked out with red lines. The 
tenders have G.E.R. at the side in gold letters, 
but it is evidently a mistake to put no stops be- 
tween the letters. A. M. B. 


REPLIES TO QUERIES. 


— — 

„In their answers, Correspondents are respect- 

fully requested to mention, in each instance, the title 
and number of the query asked. 


[49105.] — Artificial Limbs.—To TIXRER 
OTHE 


Tors’’ AND RS.—If you refer to advertise- 
ment column (and all those „ such) you 
may likely be suited satisfactorily. A. Lester 


should see better than those he advocates, it might 
be to his aud others’ advantage. I have seen both, 
dut refrain from any comments on any icular 
make, but allow those oh bale ing to choose for 
themselves, as trial and proof go before report. A 
letter in reply to advertisement will likely give you 
all particulars.— PERFECT. 

(49324.]—Sundials.—I shall be pleased to hear 
from G. M. S.,“ and have advertised an address 
which will always reach me. But I must express 
my surprise that any man of intelligence should 
imagine for an instant that it is even possible to 
illustrate physical facts by artificial analogies. 
But I will change my method of argument, and 
then see if my co ndents are not more 
effectually checkmated by reference to the 
ordinary sundial, which, it is clear, they do not 
understand. Suppose I am residing exactly on the 
equatorial circle. I procure a ship's mast, and fix 
it in the ground as a fixture for six or twelve 
months, and adjust it so accurately that at exactly 
12 o’clock midday there is no shadow whatever on 
either side. Now, I ask, what ought to be the 
shape of its shadow from sunrise to midday, and 
from midday to sunset at either of the equinoxes ? 
If the earth’s ball revolves on its axis from June to 
December, and from December to June, the shape 
of that shadow, at all hours of the day and every 
day in the year whenever the sun is vertical, ought 
to be as perfectly straight as the lines which divide 
these columns. Is there any man of honour in the 


light and darkness remained exactly where it was 
or, in other words, as at ver. 13, the solar light stayed 
(bachadse hasha mayim) in the horizon or ex- 
tremity of the heavens, and hasted not to go off as 
it was just about to do, and that for a whole day.“ 
So far Parkhurst. This view opens out a further 
consideration of the question. Bate,” on the 
word chatza says, TO part or to divide 
asunder, whether into equal or unequal 5 
Gen. xxxiii. 1.’’ and on the p e in Joshua his 
words are—‘‘a part, division, half, more or less, 
than half, Exodus xi. 4; cachatzo about the 
middle of the night ” (but it must be understood 
the word jh/alayilah — the night — follows 
cachatzo and, consequently, means midnight, 
the half, or division of the night - 12 o'clock at 
night.—G. H. L.) Then he further says— 
Joshua x. 13, ‘‘The sun, or solar light, stood 
in the midst of echadso, heaven i. e., on the edge 
of the horizon.“ The only difficulty which is 
presented to the mind in this is, How can the edge 
of the horizon be the half or division of the heavens? 
In the expression mid-day, or midnight, or mid- 
heavens, the word chatza is followed by the 
word day, night, or heavens. For an exaniple 
compare Psalm cxix. 62, chatoth laytlah, mid- 
night —the half or division of the night; also Job 
xxxiv. 20, where the original is the same as the 
preceding. Nehemiah vui. 3, machat sit hayom 
—the division of the day--mid-day; and Joshua 
x. 13, bachadtse hasha mayim, mid heavens 
synonymous with mid-day also. So you see these 
examples do not look quite like the assumption 
that the sun was on the extremity of the horizon 
and ready to sink when he was arrested by Joshua’s 
command, eAaAncery. The subject is alike at all 
times interesting ; but, as I observed before, there 
is a t diversity of opinion upon it. Some of 
the Jewish scholars contend that the word “ then 
anes Joshua,“ &c., should be rendered then sang 

oshua, and they give their reasons, but we can- 
not discuss it in our columns because of the space 
it would occupy. What I have advanced may 
interest ‘‘ Tresilian.” Why do not some of our 
Jewish readers exhibit a few flashes of light on the 
subject? They can well do so.—Geo. H. LAx- 
CASTER. 


[49460.|—Chemical Atoms.—I quite agree 
with F. B. A.’s”’ statement, on page 36, where 
he says that half the H may be removed from 
water.“ Now, if “Experimenter” will perform 
the experiment he quotes in his last communication 
—that of adding potassium to water—he will find 
that the metal does not entirely decompose the 
water, but only displaces half the H, forming a 


es 
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to make a-paste. It should be well mixed and 
rolled into sticks. Can be coloured with any of the 
usual pigments.—C. D. R. ° 


(4198253.]—Engraving on Brass.—The pad is 
to rest the article on, and is usually stationary ; but 
is frequently shifted to suit the taste of the work- 


* 


mau. — W. E. 


[4:104.]—Eczema (Psoriasis). — Will some one 
kindly inform me if these two words mean ‘the 
same disease. I had a very severe attack of what 
my doctor called Eczema, which was the most 
paintul as well as the most stubborn to cure of any 
complaint I ever suffered from. My doctor's pre- 
scription was iron and change of dict, which was 
for the time successful, but the disease came back 
aud was worse than ever—the skin came off my 
feet and toes until I was lame, and I had tried 
nearly every known drug without benefit. Latterly 
Iwas cured by using Clark’s blood mixture and 
salve, of which I used, I am afraid to say how 
many bottles and pots. I am still periodically 
attacked, and use quinine and iron to back it. If 
thought chrysophanic acid would root it out, I 
would go in for it.—Scorus. 


[49904.]—Eczema (Psoriasis).—Briefly the 
treatment of this disease in my case was in 1878, as 
follows :—First, rubbing the patches with pieces of 
blotting-paper dipped in pure benzole to remove 
the scales aud greasiness; next washing with very 
hot water and soap; and lastly, rubbing in (with 
un indiarubber finger stool) the strong preparation 
of chrysophanic acid. This is persevered in night 
and morning till the patches become white and 
dead to appearance (which with me was after the 
Sixteeuth application). I obtained cheap cotton 
uuderclothiug, which I wore day and night next to 
skin, aud so obviated the staining of the linen of 
which * Torch” complains. his I destroyed 
when done with it, and I found that the stains 
washed out in course of time from the towels, &c., 
used. Dr. Adams now uses vaseline instead of 
lard as a basis for the chrysophanic acid, aud in this 
case dispenses with benzole, producing a milder 
Course or treatment; but some cases still require 
the more severe course which I have described.— 
Per Mare, PER TERRAM. 


(49912. —Ma gic Lantern.—To Mer. LANCASTER. 
— You have evidently made the leuses exactly 
twice the length of focus I gave. The measure- 
ments I gave were radii, and would give a com- 
bination about 44iu. back focus. The only thing 
to dv now is to rework the back surface of crown 
to a Sin. radius. Never mind altering the IZin. 
diameter leus; that will do as it is. — W. J. 
LANCASTER. 

(40023.]—License.—Has not Alfojoe”’ seen 
the note at the foot of page 457 of Britten's hand- 
book to the following etfect :—‘ Watch-cases were 
exempted from duty in 17987“? Perhaps this. 
with Mr. Wetherfield’s authority, will put hi iu in 
good humour again. Scorus. 


49928. — TO Mr. Lancaster.— The eyepiece 
made to be used with the Gregorian no doubt failed 
altogether when used on the Cassegrain, simply 
because the tield lens had too long a focus. II you 
will put in place of present field lens another of Zin. 
focus, you will be able to use the eyepiece on either 
telescope at will.— W. J. LANCASTER. 


(4993..|—Electro-Motor.—To Mr. LANCASTER. 
— Lou have plenty of material to make up a motor 
stroug enough to drive a small lathe; but I am 
atra id you are putting it together in an uneconomical 
way. Ihave been unable to write for a month, or 
would have answered you sooner. Let me know 
how tar you have got; then I will give you my 
advice as to how you are to proceed to get best 
effect.—W. J. LANCASTER. 


(49958-9.]—Pendulum and Escapement.— 
Correction.—Ward’s pendulum. Eighth line from 
top. read air for axis; ninth line from bottom, read 
escape wheel for escapement, and oblige.— R. E. B. 


[49985.J—Burnisher or Rolling Press.—A 
buruisher will give the higher glaze, but is con- 
siderably more difficult to manage than a rolling- 
press, which, on the whole, is the most generaliy 
useful machime.—W. ROBINSON, JUNR. 


499098. — Small Dynamo. — J. J. H.“ can see 
some good illustrations, together with lucid descrip- 
tion, of Meritens’ machine, in Count du Moncel's 
inexpeusive little work on the electric light. Such 
a machine would, however, be costly in construc- 
tion, on account of the brass framing and punched 
core pieces. Holmes’s machine would be the easiest 
and best magnetic generator to make. They are 
used at the two lighthouses at the South Foreland 
where Tyndall’s famous experiments were carried 
out, under the direction of the Trinity Board, some 
few years ago. Holmes’s machines, however, 
require more h.p. than De Meritens’. Should the 
querist decide upon making one, I would advise a 
small machine of the De Meritens’ lighthouse type, 
in preference to his generator for factories, as, by the 
arrangement of the magnets in the former, it would 
be easier foran amateur to construct. For further 
information, I must refer the querist tu the cheap 


little work I have named, which has just beeu trans- 
lated into English. But unless “J. J. H.“ is 
disposed to invest freely in brass frames and 
magnets, the job had better not be commenced ; on 
the other hand, such a machine, uicely made, will 
give the most gratifying results. I am now making 
a small one of about Zewt., and, when finished, will 
state results, aud its comparison with an *‘Alliance”’ 
machine I wrote about recently.— ELeEcTRA. 


[50007.]—Wimshurst’s Influence Machine. 
O Mr. LANcASTER.— Lou should cut the sectors 
out of very thin, soft brass. You may cut them 
out of tinfoil; but the foil will not stand the 
brushes so well as the brass plates. The brass 
sectors may be flat; but if you have tinfoil, by all 
means have the small buttons, as in the Voss. The 
coudensers are best in the form of Leyden jars, 
with only a small coating near the bottom of each 
inside and outside. You ought to get a good din. 
spark from such a machine as the oue you are 
making.—W. J. LANCASTER. 


[50012.]—Mechanical.—In my reply or criti- 
cism of a reply to this query in last issue, there is a 
printer's error which spoils the sense. For the 
words for hardening ” read before hardening.“ 
Scorch Working MECHANIC. 


(50035.]—Exhibiting Phases of Moon.— 

These may be predicted as fullows:—The illumi- 
nating portion varies as the versed sine of the 
exterior angle of elongation, but for the present 
purpose it will be sufficient to take the elongation, 
which is simply moon’s long. - sun's long. For the 
inclination (to the vertical) of the diameter joining 
the cusps, the best plan will be to find first, the 
position angle, that is, the angle which the diam. 
joining the cusps makes with the declination circle, 
and then the augle this latter circle makes with the 
vertical circle ; this augle is called the parallactic 
augle, and can be taken from a table by inspection. 
Example.—Find the appearance of the moon April 
9, 10 p.m. If diam. = I, the breadthof illuminated 
poran = ver. sin. (L — L’)/2; where L is moon's 
ong., L' sun’s long. From Nautical Almanac we 
find L, 66’ 39’, L', 20° 38’, difference 46 J, conse- 
quently ! (ver. sin. 46? 1’) = 0:153. For the position 
angle P we have the formula, tan. ọ = tan D sec. 
(a — A), tau. P = cotg. (4 — A) sin. ( — ) sec. 
. (Positive towards È., negative towards W.), in 
which / are moon’s R.A. and Dec.; A D sun’s do. 
From N. A. J = + 19 13˙% D = + 8 4° (% — A) in 
are = 40°9'; employing 5 fig. logs. we have 


tan. D 1715145 
sec. (a — A) 015941 


tan. @ 1-310 


9 11 3i 
d 19 13 


9 = 4 -7 3) 


cotg. (7 — A) 19825 
see. G 000881 
sin. („ — d) 112425 3 


tan. P 111572. 


P 7e 29 


Then, entering the table with moon's hour angle 
88! and Dec. + 19 13“, we obtain at once the paral- 
lactic angle 40° towards W., which, added to the 
above angle, gives 47? 26 towards W. for inclina- 
tion of line joining cusps. This table for Greenwich 
is to be found in Appendix to N. A. for 1836, or 
the angle may be computed by the formula given 
in “ Loomis’ Astronomy.“ One boundary of the 
illum. portion will be a semicircle, and the other a 
portion of an ellipse, whose major axis is to the 
minor axis as 1 is to cosine (L — L’).—L. 
HARNOR. 

[50013.] — Wood Palisades.—‘“ Black Suow”’ 
says it would be very desirable if a kind of lecture 
or essay were written on the preservation of out- 
side woodwork. But let me remind him of what 
Sir Joshua Reynolds told a young artist who in- 
quired what Sir Joshua mixed his paints with. 
With brains, sir,“ was the reply. So 1 would 
just insist on the same condition in the case of 
wood-preserving. There are so many considera- 
tions to be tuken into account that it would be im- 
possible to apply or employ the same method indis- 
eriminately. ifferent woods require different 
treatment. Different situations aud different soils 
and aspects require to be taken into account. 
Wood 1s a perishable material; and to expect it 
will ever be made as durable as metalis absurd. It 
is possible, however, to treat some hard woods so 
thut they would remain sound fora very ps ers 
period. I would undertake to vitrify au oa st, 
so that it should appear as a block of earthen- 
ware, aud at a very insignificant cost. But 
it would not do for palings or thin plauks. 
Black Snow ” seems to know as much as he needs 
on the subject. But, after all, it is brains that 


are an essential reyuisite in the employment of the 
very best materials. I have never tried it, but I 
have been told the following mixture is an ad- 
mirable protection for outside woodwork; dries 
very soon, aud gets very hard. Three hundred 
parts of tine white sand, well washed and sieved : 
forty parts of whiting; fifty parts of rosin, well 
powdered ; four or five parts of linseed oil; well 
mix, and boil all together in an iron pot, then add 
one part of oxide of copper, und one part of sul- 
phuric acid or vitriol. For those who have much 
wood to cover, aud do not mind a little trouble, I 
think I could recommend the above on the authority 
ofa yery practical mau, who gave it me. But even 
this or anything else may not be found equally 
serviceable, if the wood is badly seasoned or the 
wrong sort employed. JOHN HAMPDEN. 

50044. —Disinfectants.— Will you permit me 
—though rather late to give S.“ and others, 


the benefit of a recipe (taken from the Daily 
Telegraph more than a year ago), which I find most 


effective? Half a drachm of nitrate of lead dis- 


solved in a pint of boiling water; dissolve two 
drachms of common salt in a pail of cold water. 
Pour the two solutions together, and allow the 
sediment to subside. Areas, dustbins, heaps of 
refuse, w.c.’s, or close rooms, are all alike benefited 
by this mixture, which has the advantage of being 
without smell. Cloths dipped in the solution and 
hung up in a room will sweeten a fetid atmosphere 
immediately. It is cheap, nitrate of lead being 
peo anabi in Loudon at about td. a pound, though 
wre I pay 28. tor it.—M. Harpy, Barrow-in- 
Furness. 

[50038.]—House Agent’s Commission.—I 
notice Mr. Wethertield’s reply to this query, ou 
page 176, and would like to ask if too much 
prominence is not given in this reply to the time 
When rent is paid, and the more important question 
of taking possession lost sight of. If I read this 
query aright, itis a yearly one, the tenant taking 
8 in Noveinber. Now it is clearly laid 

own in law books, that possession goveras a 
notice to quit,” and so lately as January 24th, 
1883, The Justice of the Leace—a paper well 
known to Mr. Wethertield—on page 120, clearly 
states that a notice to quit to a yearly tenant must 
expire ‘‘at the date of the year when the tenancy 
commenced,” in this case 7th May, although the 
rent was paid quarterly, and presumably, current 
quarters. Suppose a landlord distrains 50038 a 
vear or so after taking possession, he would do so 
trom November, and all his claims start from that 
date, so that Xmas,’’in the absence of agreements, 
(as expressly stated by query) has no status at all. 
Or again, suppose it to be a case of surrendered 
lease—which it might very possibly be from the 
broken period—then again I believe the uotice to 
quit must expire when tenant entered into posses- 
sion with landlord’s consent, i.e., November. I feel 
sure your courteous friend Mr. Wetherfield is too 
able a lawyer to feel annoyance at another view of 
the question being presented.—CoLLEcTor. 


(50066. — M. R. Engines.—The new M. R. 
bogie-engines have coupled wheels 6ft. Skin. dia., 
aud cylinders 18in. by 2vin. They are similar to 
the other classes of bogie engines which have been 
running for some vears. They are numbered 1502- 
1581, aud were built ut Derby, 1882-3. The other 
classes of bogie engines have done exceedingly 
well on the Derby and Manchester line. where 
there are a greut many curves. Some of the new 
bogies are tor the Settle and Carlisle line, which is 
exceedingly heavy. The other day the leading 
axle of engine 1305 broke while running, and I 
believe it is owing to the strain on these axles that 
the new bogies are being tried. 1562-1571 are 
fitted with vacuum brake, and are running from 
Nottingham to London. 1572-1581 are being fitted 
with Westinghouse brake.—METEoR. 


50080.]— Brick Frontage.—The subject of 
efflorescence appearing on the surface of bricks 
when forming part of structures, has often come 
up in other journals besides the E. M.,“ and 
with the same result that of invariably attributing 
it to some property of the clay used in their manu- 
facture. My opinion of the cause of the appear- 
ance mentioned (the outcome of some experience iu 
bricks, mortar, and clays) will be indicated when I 
ask Grapho ”’ or any other of ‘‘ ours if he has 
ever seen any speck of white efflorescence upon a 
single brick away from the neighbourhood of limes 
aud cements; or in any brickyard, however long it 
may have been there, and not set in a building? A 
notable instance of this appearance upon bricks 
may be seen to-day at Crosse and Blackwell’s new 
buildings, in the Belvedere-road, Lambeth. Both 
river and road frontages are as white as if they 
had been whitewashed. Brieks similar to those 
used here may be seen in the brickyard where they 
came from, with no trace of this efflorescence. 
“ Vesper”? must be content to wait until all the 
soluble salts taken up by his bricks from the mortar 
used to set them are washed away by the rain, 
before the white upon them will disappear. The 
green colour upou the bricks is doubtless, as 
‘**Grapho’’ observes, a fungus, nourished by 


am è — fs = — 
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ice’ I have always had an idca that once the 
earth’s course round the sun was perpendicular to 
the Ecliptic, and that it remained 80 until God 
altered it to cause the Flood of Noah. When, by 


moisture. Ves r” should look to this in a 
sanitary view.—J. W. W—. 


50081. _Greenhouses.—I feel very grateful 


rpendicular height gives the solidity. Ex. 3.— 
t greater diameter be Tin., the lesser 4in., 
the height 0°5in. ; then — 

7 greatest diameter. 


51 1 Hampden for ie useful M408 9 eule the submergence of a vast tract of land at the Pole, 4 lesser T 
this not have a tendency to peel off ? The timber and ara the seer oe 8 5 aaa 28 
&c., inside greenhouses are constantly saturated Pe the A t 1 hala 95 oyed, the d an tay | Add } of sq. of diff. = 3 
with moisture from condensation, Kc. The colour |? e great | ce ite ere broken up,” and tae © a f = 
is of no consequence to me.— A BUILDER became lopsided, its axis was changed, and changing . 
n i seasons were inaugurated. These notions of mine i 3 31 
[50084.]—Celluloid Collars.—To ‘‘ ALICE THE | may be caused by sheer ignorance ; but if they do | Multiply by "7854 
SECOND. — Thanks for reply to my query last week. | not explain the change of axis and its effects, I . T 
Can you tell me anything of the composition of | would much like to see an authoritative explana- , i LAT.. 
„ Sapolio Soap? My collars are ú Evercleans” ; | tion given by some of. ours. To me, the change Multiply by height 0˙⁵ 
are they not the same us celluloid JUMBO JUNIOR. | of axis is far from being unnatural, and I am = z 
V Pumping-Ene ine. inclined to believe Dr. Farrar was right aud Solidity 121737 of one 
a dire! P noe see now your engine is to 115 at | Amateur wrong.—Scorus. 
wi e exhaust-valve always open. think 30116.1—Darkenin Mahogany.— Try lime- ae ae 
there must be haust valse fing somewhere. All lber W R pared Solidity 2434740 of two, 


the direct-acting pum ing-engines that I have seen 
or read about have wor edhigh pressure, steam being 
admitted underneath the piston, and then through 
exhaust-valve. There is one like this at work 
about half a mile from where I sit now. The steam 
is admitted under the piston, to raise the rods, 


[50116.] — Darkening Mahogany. — Mix | which, being multiplied by 105˙08 drs., gives weight 
dragon’s blood with linseed oil, and rub well into | = 9-g97Ib. If the bob be a sphere, to find the 
the wood before polishing. Dragon's blood is a red | solidity. Rule: gee the diameter of the 

i] | sphere twice into itself (which gives the cube), aud 


powder, and can be procured at any chemist’s or oi 9 f 
merchant's.— GRAPH O. the produet by 5236; the last product is the solidity- 


— oa Ex. 4. Let diameter of sphere = 
pucket, and plunger, and then through the [50122.]— Varnishing Gilt Frames: T 75 
exhaust - valve fo the open air. She is made to go mi ee thinned with ae I think 9 75 i 
faster or slower by opening or closing the exhaust- answer your purpose.—A NOVICE. 3 
valve; if it opens wide, the piston descends faster ; [50125.]—Induction Coil.—The energy of the 45:5025 = 8q- 
if almost closed, slower. If your steam was secondary current is due almost entirely to the core. 6°70 


It isthe return of the energy stored in the act of 
magnetising. The. quantity is probably con- 
trolled by the current and the arrangement of the 
coils, but the E M F arises from the core, as may be 
seen in a moment, if the core of a medical coil is 
removed. The other questions are 50 linked to- 
ther that a clear answer is impossible. The size 
ought to be proportioned throughout. A coil 
properly roportioned to give lin. spark with Mb. 
of secondary, would certainly not give Izin. with 
1$lb. ; to properly utilise the extra }lb., the length 
and other proportions must be adjusted.—S1GMa. 


pao rah arte of Pendulum-Bob.—The 
following is, I think, Wut Crutch”? wants. 
lst, for the cylinder, multiply the diameter by 
itself—called equarin it—and the result by the 
decimal 7854, whic reduces the square to 
the area of the circle, which being multiplied by 
the height, gives the solidity, im inches and parts, 
if dimensions were taken in same. Ex. 1. Let 
cylinder diameter = 2-50in., beight = pon., 
decima! = 7854; then 


307-546875 = cube 
decimal 5230 
n 161-03 15437506 cubic inches 
in the sphere, which being multiplied by 105˙08drs. 
‘ves weight = 66'12lb. In this last example I 
ave not done the multiplication, but only wn 
down the various products, as otherwise it would 
occupy so much space, and the same with of 
examples 1, 2, and 3. All that Crutch may 
want to know in this subject will be found m 
‘‘Mensuration of Solids, in books on Practical 
Mathematics.“ The 8 examples I take 
from Reed's Clock and Watchwork. — R. E. B. 


e proving Silber Lamp.—The plan 
would 


start as soon as the steam is condensed from 
beneath b the weight of the rods in the 
shaft will p 
opinion. ONE Wo HAS PROFITED BT OURS.’ 
ne _ Probate Duty.—I think Mr. Wether- 
field is slightly in error in answering this query in 
saying that leaseholds are liable to both Probate 
8 and Succession Duty, for if he will refer to 
the ms and Inland Revenue Act, 1881, sec. 21, 
he will find that in respect to apy succession to 
roperty where Probate Duty under that Act has 
en paid, that the duty of one per cent. Succession 
Duty shall not be payable, and also the case lately 
decided by Vice Chancellor Bacon in re Haygarth’s 
Trusts, Law Reports 22, Chan. 545, conclusively 
gives a decision that such is the interpretation of 
the Act, although counsel for the Crown en- 


mentio make the light considerably 
But why not use the real limelight? 
There is no danger whatever when coal-gas from a 


deavoured to argue that Succession Pay and not 2:50 the oxygen, there is no danger., It is only when 
Probate or Legacy Duty, was payable on easeholds, 2:50 mixed gases are used that there is any danger ka 
yet the Vice Chancellor decided that Probate Duty n you intend to use the lamp you mention M ui 
and Succession Duty are not payable to ether on 12550 magic lantern I should advise you to fit a piece 
the same property—that it must be liable to the one 500 late-glass between the condenser and the lamp, 80 


duty or the other duty only—and that when Probate 
Duty is paid no Succession Duty is afterwards 


as to protect the condensers, to & certain degree, 
from the heat of the lamp. 1 should hardl uk 
a weight would be needed on the oxygen“ —if 
any, it must be very little. There is no fear ot ex- 


= square 6°2400 f. diameter. 
Multiplied by 7854 


50 108.]—Tangye Gas Engine. — Have you 2 ey . 5 ST ff nis 
not communicated with the makers? They are a 005 ö plosion from the G. N 
very obliging, and Iam sure will do all of engine 500000 50133. — Bleaching Straw Hate. Wash the 
for you better than any other. This class of engine 437500 [ő ddry th } s Th t them in a box 
spoken of very favourably, and if testi- - i hata an babe See mre 


with a „large piece of roll brimstone ; light 
the brimstone; shut the box and leave the hats in 
all night. In the morning the hats will be as white, 
if not whiter, than when new.—GRAPHO. 


(50133. — Bleaching Straw Hats.— Straw 
lait is, I believe, generally bleached vy exposing 
it to the fumes of burning sulphur. J 

cleaned straw hats by scrubbiug them with solution 


of oxalic acid, and afterwards rinsing H hiy 
with water.— JUMBO JUNIOR. 


[50133.] — Bleaching Straw Hats. — These 
articles are bleached by a process called stoving 
—i.e., exposed to the fumes of burning brimstone 
in an inclosed building erected for the purpoee, 
It would be unwise to attempt it unless you ^ 


has 

monials speak anything, certainly they BATS good 
ones. There is less friction in the working than in 
most makes; and as it derives power every revolu- 
tion, it is regular, and is not so injurious as some 
of the other methods in use. I have known an 
engine of high repute kaving to get one of the 
maker’s men to adjust it. Why not do likewise 7 
Sometimes the gas 1s not suited for the construc- 
tion, and requires alteration in valve attachment. 


—CARBON. 
[50110.}—Earth’s Axis. Does not „Amateur- square of the height, and the sum multiplied by the 


ut himself in the wrong when he regrets the pro- height, and the product by decimal point °5230, 
sition of the Rev. Dr. Farrar, an at the same wil gi me 15 Md a idit. Er t n seas „ 
time athe that the earth has at different times had | or 3-lin., height o segment = 105 n.; ene 
a considerably higher and lower temperature than 


490875000 = area 
which, multiplied by the height, 5:50, gives 
96-998125in. = solidity. Now a cubic inch of lead 
weighs 602. 9-08drs. = 104-08drs. ; therefore, 
multiply the solidity by drachms in the cubic inch of 
lead = 91b. 14°40z. Sometimes the bob of pendulum 
ig lenticular, or of 2 rae of asphere. Find 
the solidity of one, an double it. Rule: To 


of radius = 


at present ; and that the position of the axis of the sa . some such outdoor erection. I am afraid they 
earth is quite unnatural to the existence of plant ie would hardly come up to your expectations if 
55 A The search a T north-west passage, if it 2883 cleaned only with soap an water ; besides, it 
as thin i 3 i i i —8 

has done nothing eles bas irole. m krces | 40 1:1025 = sq. of height. requires practi to do PieacAme ee 
1 exist the N must at some time during 29.9325 [50133.]—Bleaching Straw Hats.— You can 
bent, to ey dhe least. ‘These. er than it isat pre’ | aruttiply by Cr the eg. Geta plain _oftectually and easly ben. e piaybos, 
on, but are not growing. How was it that this 1496624 and in one corner at the bottom place an old saucer 
state of matters arose | ‘And is it possible to con- 29931 5 containing about a teaspoonful of flowers of sulphur. 


ceive of any explanation which will reasonably 
account for the presence of forests of dead trees 
there, and also for the fact that there is nothing of 
a vegetable nature growing there save lichens and 
mosses now? The 234° of inclination to the plane 
of the Ecliptic causes the change in the seasons, 
therefore, it this inclination did not exist, there 
would be no seasons. Every part of the earth 
would be equally illuminated bysunlight ; we would 
have a continual equinox. Would we not lose also 
the vernal andautumual equinoctial gales, and would 
not life be more livable? Would this absence of 
change, and equal distribution of light, and to a 
certain extent of heat also, favour vegetable life all 
over the surface of the earth’ And would not the 
change itself account for the lifeless trees and dead 
elephants found in the Arctic regions encased in 


Then, having thoroughly soaked the hats with 
water, put them in the box, set fire to the sulphur, 
and close the lid. Do this outside the house. 
After about half an hour, open the lid, and, if tne 
atraw is not sufficiently bleached repeat the ol ra- 
tion. Be careful not to inhale the vapours from 
the burning sulphur when you open the box -lid.— 
L. ARCHBUTT. 

50137.]—Tartario Acia.—‘‘ Student“ peed 
not be afraid of his tartaric acid decomposing, ev 


„ 


if in excess, for though tartaric acid certainly 
decomposes when a solution of it is exposed to the 
air, there is no fear of its doing so in an atmo- 
sphere of carbonic anhydride, under pressure. 
Otherwise, how is it that commen lemonade (wuch 
is often made more or less with tartaric acid), will 
keep almost indefinitely 7—JumBO JUNIOR. 


31429125 
-5236 Multiply by the dec. = 


Se 


16426289500 = solidity of one seg. 
2 


— 


32·9125797000 = the two segments. 
This, multiplied by 105-08drs. in the cubic inch of 
lead gives 13°513Ib. A pendulum bob ma be 
formed of two equal frustums of u cone, fin the 
solidity of one and double it. Rule: Multiply the 
largest diumeter by the smallest; to the product 
add a third part of the sq. of their difference. 
Multiply this sum by 7854, and the product shall 
be a mean arcu, which, being multiplied by the 
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150139.) Ale and Porter Bottling. —Judging] makes 240 quarter loaves of 4lb. weight, and the 


from your query, I should say that you don't statistical amount of bread consumed 
If I am right in so saying, | the pop 


understand the trade. 


15 difficulty will be to judge when the cask of by mu 
It must be perfectly | product, you get the amount of alum contained in 


er is in n fit condition. 
dright and not too much “up” nor too flat,“ 
and, above all, in sound condition. 


I suppose you] home-made bread goes much farther. 


ulation is estimated at 11b. 
tiplying 240 by 4 and dividing 7,000 by the 
IIb. of bread. Secondly, it is commonly said that 
Now, 5 


are going to use the siphon filling-machine and | quarterns of flour will make 6 quartern loaves— 


lever corking-machine ? You seem to desire to 
have it ripe in the bottle very soon. The quickest 
way I know is by means of Gillman and Spencer's 
Patent Machine, which charges the becr with car- 
bonic acid. The beer is ready to go out in ten 
minutes. Be sure you have your bottles thoroughly 


dry.—W. L. 
(0144.]~Broken Verge-Pivot.—It is better to 
put in a new verge.—W. R. 


5014 4.]— Broken Verge Pivot.— Get n hollow 
drill and place shoulder of broken pivot in drill- 
hole. Now drill up half-way through byass collet, 
or as far as, in your judgment, will give tight hold 
to the brass plug it will be necessary to put in. 
Having drilled up, take out drill, and you will find 
verge-arbor standing in centre. This you must 
break off with pliers, and remove any brass barb 
there may be left in centre with ordinary drill. 
This done, turn brass plug a tight fit, place it in 
the hole, and drive home.“ You must do latter 
in verge stake. Now centre and drill plug to 
receive steel plug on wheel, to turn your pivot. 
Having put in steel about the same thickness of old 
shoulder, and long enough for pivot, centre the end 
m your bench. To do this, you put screw-collet on 
the bottom pallet of verge, put hair-bow on collet, 
and having placed a female ceutre in left-hand side 
of your turns, and a male centring-centre in 
right-hand side, place your verge in turns,“ 
and, with file, centre end. Now turn shoulder and 
run down pivot: then polish aud round end. I 
think the facing-tool you write of is used for 
polishing the faces of pinions. The other tool is 
what is called a fusee-collet, and is chiefly used for 
turning-in new fusee-ratchets.—JANUS. 


50147.] — Army Schoolmaster. — (1) The 
questions for entrance, intermediate, and final 
examinations at the Military Asylum, Chelsea, will 
be found in the Report on Military Education“ —a 
Blue- book which makes its appearance every two 
years, or thereabouts. (2) have seen these 
reports exposed for sale in a shop near the end of 
Parliament-street, left-hand side going from 
Charing Cross. (3) The entrance examinations 
ure held twice a year, somewhere about May and 
November. Apply at the Gun House, Horse 
Guards, for exact information. (4) The vacancies 
are competed for by N.C. officers and men of ever 
regiment in the service (except the household 
cavalry and engineers), by the pupil- teachers in 
the Duke of York’s School, and by a few (a very 
few) civilians. Should B. F.” require more 
information, advertise his address, and I will com- 
municate all the wrinkles that I picked up at 

Chelsea and on service.—W. D., Regent's Park. 


[50148.]—Varnishing Water-Colour Draw- 
ings.— First go over the drawiug with a solution 
of isinglass in water, and, when dry, apply the 
following varnish with a camel-hair brush:— 
Canada balsam, one part; turpentine, two parts, 
well mixed.—A Novick. 


[50151.]—German Pressed Yeast and Bread. 
— Cygnet' asks how German yeast is made, and 
gives as his opinion that if the English bakers 
would usc it, their bread would equal in flavour the 
bread of the Continental bakers. Now, we in the 
N. of Ireland neither use pressed yeust nor the 
yeast of the breweries, but make our own “ barm,” 
s we call it, which is a liquid something like beer 
when it settles; one gallon of it is sufficient for 
Zewt. of flour. As this barm, though easily made, 
is very difficult and uncertain to work with, I think 
the pressed 13 would be a at advance, even 
if the bread would only equal that made by the 
barm we use; and I should be very much obliged 
to any reader who would give me instructions how 
to use the yeast. I use about 8cwt. of flour daily; 
how much pressed yeast should I require for that, 
and what would it cost? There isa barm used in 
scotland, and by some bakers in the N. of Ireland, 
called “ Parisian barm.” Can anyone tell me how 
it is made and used, and oblige :—P. F. X. 


50151.] — German Pressed Yeast and 
Bread. — An erroneous opinion exists as regards 
the quality of baker’s bread and that commonly 
<alled home-made bread. The gencral opinion is 
that baker's bread contains a large amount of 
Im. I will admit that alum is used in the manu- 
‘ecture of bread, but a great many bakers have 
liscontinued using it on the groun 


no more, whoever manipulates it, and the worth 
of it in my district is 3s. The flour will cost, retail, 
2s. Sid.: yeast, 4d.; baking, 23d., leaving 4d. for 
salt and trouble. Home-made bread is not so good 
for digestion, as it is so impregnated with yeast 
(I am alluding to those who use brewer’s yeast). I 
have served a great many customers with flour and 
yent, but the majority of them will insist in 
aving as much yeast to make 6 quartern loaves 
as I use to 4b, or equal to 8 times too much, and 
the general rule of manipulation is to put flour 
into & pun or tub, and muke hole in centre and 
pour in the potato liquor, and yeast, and stir in 
enough flour to make a batter commonly called 
leaven: that is done usually over night, and then 
in the 5 make up with more added water 
into dough, and after rising it is sent to the bakery 
or put into the oven; now note the difference— 
bread manufactured for sale is or should be made 
thus:—Flour, 1 sack; water, about 174 gallons; 
salt, Ib.; yeast (brewer’s), 141b.; potatoes, 8lb. ; 
process — wash potatoes, boil them, and well mash, 
then add about 3 gallons of water; well stir; the 
liquor should be (this time of year) tepid, then add 
yeast, well stir, and add àlb. of flour; well stir, 
and let remain about 4 to 6 hours; this will (if 
yeast be good) produce a nice cauliflower head, 
commonly called ferment.—CYPrHER. 
50755.] — The Book of Joel.—To ‘A. C.“ 
I asked you this query because I thought that you 
would probably see a peculiarity in the first word 
of the verse: Thue by your reply I find that you 
have not e my (apparent) difficulty. I 
now will eudeavour to explain.» You will perceive 
the first verb is in the preter tense, and so is the 
second one. The first has the rau prefix, which, in 
unpointed Hebrew, would have made the proper 
tense evident at once. The rule in unpointed 
Hebrew is, that when a vau is prefixed to future 
tenses, it couverts them to the perfect tense; and 
when „ to verbs in the perfect tense, it 
regularly converts them to the future; but those 
who discard unpointed Hebrew have no means of 
arriving ut this rule without the system of the points. 
To the reader of pointed Hebrew, what is called 
the vau conversive ” is their only guide when the 
tenses ure to undergo a change. Of course, as in 
all rules there are exceptions, of which you will see 
a remarkable one in Psalm cxix., under the section 
“Vau.” In this section none of the vau prefix 
make the verbs undergo any change of tense. Now 
directly I came to the first word I read it, with the 
points, For [have cleansed.” But why? Because 
the vrau has only a simple sheva,” which does not 
affect the tense of the verb. Here my difficulty 
arose, 18 I went on by reading I have cleansed 
their blood that I have not cleansed ” ; the negative 
lo destroying the whole sense. It came immediately 
to mind thut this must be an instance in which the 
points cannot in all cases be implicitly trusted, and 
80 I rejected them, and read the whole verse as if 
it had been unpointed Hebrew. If I make myself 
understood, you will see that you did not see my 
apparent difficulty, the vau not being conversive. 
An old writer ou the Hebrew Syntax, Granville 
Sharp,“ has written at some length on this subject: 
he wholly discarded the points. I can understand 
why you put the word duman ‘‘ their blood shed b 
them ;”? but if you so render it, to pardon,“ is 
the right verb to use, and not to cleanse.” 
Vuiun ig both to cleanse and to pardon, to 
clear,” free from punishment. I cannot follow 
you further in this, becuuse I have not Kalisch's 
grammar. If not too long, can you give me an 
extract of it? Is there not a misprint somewhere? 
I do not understand your reference to Genesis 
xxiv. 8.— GEO. H. LANCASTER. 


[50 158.] —Induction Coil.— If “B. J. W.“ 
would only look through the indices, he would find 
lenty of references to induction coils. Let him 
ook on pp. 15, 16 of Vol. XXXV., and he will find 
directions for two coils of different sizes. Every 
volume contains a lot of information about coils, 
far more than is to be found in any book on the 
subject, because as u rule the information is prac- 
tical. —T. P. 

(50158.] Induction Coil.—I beg to thank 
eT. E. L.“ for his kind reply to my query, but 
would venture to suggest that he should always 
buy and peruse the books he recommends others to 
yrocure. I have had Dyer’s ‘‘ Induction Coils“ 


that it is not | for some time, but have failed to find in it anything 


ecessary, and the law prohibits its use, but jt is | suitable for my purpose. For instance, the only 


umatical to say alum makes bread white. 


If [weights he gives for primary and seconda 
read were one-tenth alum, it would be no whiter | one pound and six ounces, respectively. 


are 
ow, 


nan that made without any, and the samc yeast | anyone can see that these are not the weights for 
nd flour. Now the pound avoirdupois contains | an ¿th spark. Would Mr. Lancaster, or some kind 
00 grains, and that is the maximum amount of | correspondent, please let me known the weights for 
lum used to 2) sacks of flour, which, together] primary and secondary, aud also the urea of tin- 


Sth 43741b. 


of water (carefully manipulated), | foil for condenser, for av § spark coil.— B. I. W. 


{50166.] —Bicyclist’s Blistered Hands.— Let 


r head of | any one who wishes to harden his hands wash them 
r day, so that | in beer.—D. S. 


{50168.]—Aquarium.-— Polished plate would be 
the best, jin. thick; but, if A Poor Crippled 
Mechanic’? cannot afford plate-glass, he had best 
get thirds 320z. foreign, which will be quite 
strong cnough, according tohissize. For the cement 
take plaster of Paris one part; litharge one part; 
Calais sand one part; fiuely-powdered rosin, one- 
third part; mix well, and bottle and cork it until 
wanted for use, then mix it with boiled oil and 
dryers uutil as thick as putty. Only mix a little at 
a time, as it dries quickly.—A NOVICE. 


50 168.] Aquarium. — I have always used red- 
lead cement for the size you mention, and find it 
answers very well. Bed the glass well in this 
cement, and solder some small tabs of metal close 
up to keep it in place. Cut the glass so that the. 

ges butt against each other, and do not let the 
lead get inside. You may run Portland cement 
in the angles if you like. These cements will 
soon harden and are ready for use. About 2102. 
gluss would stand the pressure of water in such 
an aquarium, or 28oz. will be better. — Gas 
ENGINEER. 

(50173.]— Japanning. — If E. J. L.” only 
wants to put a gloss on his lamps for show, I should 
advise him to rub them with sweet oil. But if a 
japan is required I shall be glad to give him a 
recipe.—A NOVICE. 


[50175.] - Jewel-Hole.—If J. S.” cannot get 
anew jewel to suit balance pivot, he must run 
down pivot to suit jewel-hole. This can be done in 
jacot or turns. e must also get end-stone for 
jewel, or the watch will stop when lying on ite 

ack.—JANUB. 


[50180.1—Phosphorus in Brass and Tin.— 
Get about two feet of iron barrel from a gasfitter, 
the bore a little larger than the sticks of phosphorus, 
make an iron plug to fit the bore, and then drive it 
down one end of the pipe until the space will hold 
the quantity of phosphcrus you wish to mix in the 
bath, minding not to split the barrel in driving in 
the plug. Then make a plug of tin about 4 thick 
to fit in the bore, now introduce your phosphorus 
into the space formed by the iron plug, and then 
just tap the tin plug into the end of barrel with a 

ammer : now stir it about in the molten metal; the 
tin plug soon melts, letting out the phosphorus in the 
bronze bath. Use bronze plugs for the end only.— 
Crox. 


(50185.]—-Renovating Sponges.—I have re- 
cently cleaned a lot of sponges by means of sul- 
phuric atid and water; but I did not find that it 
rendered the sponges at all too white to be saleable. 
I used water rendered Poep sour with sul- 
phuric acid, and worked the sponges about in it 
with my hands for about ten minutes, and then 
washed them in a large 0 iy water. Perhaps 
Mr. Camp used his solution too strong. I used 
about two drachms (a dessertspoonful) of strong 
acid to 1 gallon of water.—JUMBO JUNIOR. 


[50186.]|—Copper Bronze.--You can get the 
powder froma colour-shop cheaper than you cap 
make it: it’s not often used for brass gasfitting : 
by simple immersion the following will stain the 
brass fittings, brown and every shade to red. Well 
clean your work and then e hyposulphite of 
soda and nitrate of iron of each Itdr., mix these 
with one pint of water and then immerse the work; 
you can vary the tint by heating the solution; then 
dry and apply your lacquer.—Crok. 


50190.]—Bee-Keeping.— With all deference to 
„R. P.“ in giving instructions for the making of 
frames, he should give outside measure and not 
inside. The Bee-Keepers’ Association fixed lsin. 
by Sin. as outside measure of their staudard frame. 
— D. 8. 

ati —Bee-Keeping.—I am glad to see this 
subject once more taken up; but I trust R. P.“ 
will forgive me if I protest somewhat strongly 
against the size of frame he advises. For many 
years the Woodbury” frame has been the 
favourite in England; but, unfortunately, makers 
have not been of one mind us to the depth of the 
hive. They have all made the inside width of the 
hive uniform (14 in.), but have adopted various 
depths, from jin. to 9in. Now, the convenience of 
having a uniform size of frame in use among bee- 
keepers is very great; for, as R. P.” remarks 
there must be but one size in an apiary, and, if you 
should wish to purchase bees from a distance, or 
obtain hives from a maker you have not hitherto 
dealt with, it is u great inconvenience not to be 
able to do so because the frames differ slightly from 
the ones you have in use. Toobviate this difficulty 
a special committee of the British Bce- Keepers’ 
Association carefully considered the question last 
year, and decided that the Woodbury’ hive 
should in future be l4łin. wide and Siin. deep 
(from underside of top to floor-bourd). The 
Association frame to fit this hive to be as 
follows :— Outside measurement Ifin. wide and 
Siin. deep; top bar (when used in double-sided 
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hives’, I7in. by Zin. by gin. ; sides, Sin. by Jin. by 
iu.: bottom bar, lin. by zin. by zin. Hive- 
makers have, with hardly an exception, adopted 
the Assoriation '“ frame, and bee-keeper's 
throughout the conntry are doing the same. Ifen 
single-sided hive be used, the top-bar resting on a 
tin. rebate, the top bar must be 15}in. long, and 
the frame would still fit in a hive with double 
sides. By the way, in muking frames, the outside 
measurement is the important point, and the inside 
measurement of hives; if this point be attended to, 
a slight difference in thickness of wood will not 
cause incouveuienee. Microscopists have long 
enjoyed the ndvantage of having their objectives 
and eycpicees oF a standard gauge and thread, and, 
it bee-keepers are to reap u similar advantage, it 
is of the greatest importance that beginners should 
adopt the * Association” sized frame. No doubt 
„R. P.'s“ frame is as good as the Association "’ 
size, and, if he hus many hives in use there are 
good reusous why he should coutinue to use it; 
but, considering that a standard has been fixed and 
adopted so near in size to his own, it is a great pity 
he should returd progress by advising something 
diterent.—A. WATKINS. 

E E — The cube and tetra- 
hedron are two of the regularsolids which may be in- 
scribed in the same sphere; therefore, their central 
points are coincident. Now, let us take the inscribed 
cube and draw diagonals dt right angles to each 
other on each pair of opposite sides; the six lines 
80 drawn will be the edges of the tetrahedron, and 
plaues cutting along these lines would remove four 
solid angles of the cube, thus developing the tetra- 
uedron, whose base is represented by the triangle 
+44, and the vertical sides respectively by the 


triunglas abe, bde, and ade. (I have made the 
bounding liues of the cube thick, and those of the 
tetrahedron thin, to aid the conception.) Now, by 
the conditions of the question the four forces are 
equal, and tending to the angular points of the 
tetiuhedron ; therefore the particle they keep in 
equilibrium is located at its ceutre: but the edge 
ad being in an opposite and parallel plane to that 
in which its oppusite edge bc hes, the line passing 
through the centres of those sides -.., through 
the centres of the opposite diagonals of the cube— 
would also pass through the centre of the tetra- 
hedron. Again, the edge ae being in an opposite 
aud parallel plane to that on which its opposite 
edge 4d les, the line passing through the centre of 
those edges would also pass through the centre of 
the (cube) tetrahedron. Thus we have two lines, 
mim and wx, passing through the same central 
point, and passing respectively through opposite 
pairs of planes, which are at right angles to one 
another; therefore those two lines are at right 
angles to one another, and pass through opposite 
edges of the tetrahedron, since those edges coincide 
with the diagonals of the cube. In the same way 
the rectangularity of the third line may be esta- 
blished.— Ex-bLacksaMitit, Gorton Brook. 


[501% 1—Faulty Telescope. — Your present 
o.g. is unt true in its cell, or the cell is not true in 
the telescope, Lou must have the o.g. in tube 

vrtectly true, or you will never be able to see with 
it as you should do. Of course you know the eye- 
piece is a gool o You will be able to find out 
the cause of defect by first trying the telescope on 
printed matter, put as far uway us the telescope 
will just enuble you to read, then focus carefully, 
aud when you find one side sharper than the other 
rotute the telescope, and notice whether or not the 
distinct part rotates, if it does, the object glass 
must be moved until the clearest definition remains 
iu the centre of field during a revolution of the 
telescope.— W. J. LANCASTER. 


[50197.]— G. N. R. Locos.— Nos. 662-671 are 
Sft. singles, cylinders I8in. by 28in. 671 is the liist 
new onv—it came out about three weeks ago. 585 
is a mixed trafic engine. . built by 
Kitson, 1876, cylinders 173 in. by 24in., leading and 
driving wheels coupled, oft. 6in.— METEOR. 

[50198.] — Weighting Safety-Valve. — To 
obtain a correct anawer to this, W. H. G.“ 
should give more particulars of his valve; but rule 
to nnd the same is ns follows :—Take the length of 
lever, from the fulcrum to the point which rests 
on vulve: then take length from fulcrum to point 
where ball weight is suspended ; divide this by the 
former, aud quotient is number of times a given 
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weight will press on valve or lever Ascertain the 
area of valve in square inches, and multiply this by 
number of pounds per square inch at which steam 
is required to blow off. This will give pressure 
exerted by steam on valve. Then divide this by 
leverage, and the quoticnt will be weight in pounds 
of weight reyuired.—J. O. J. 


(50200.|—Varzish for Landing Nets, &c.— 
„% Anxious”? will find light oak varnish auswer his 
purpose, obtainable at any oil or colourshop. Stretch 
out the lines or nets moderately light, and witha 
small piece of woollen cloth well rub in, let it dry, 
and give them two or three coats. ‘They will last 
for years. It is necessary to unwind your lines 
after using them, and allow to dry. The above 
process will keep them from kinking, of great 
advantage in spinning or worm fishing. I huve some 
lines been done for ten years as good as new. Two- 
pennyworth will be sufficient for lines and uet.— 
LIT SANDELS. 

[50201.]—Bicycle Tires.—If your tire will 
drop into the groove without auy stretch, no 
cementing will give satisfaction. Better get a new 
one.—ALYEY. 


[90201.] — Bicycle Tires.— If your tire is 
worth it, your best plan would be to cut it (having 
taken it off and cleaned if from dirt), then put it on 
the rim and cut away as much as is necessary. 
Then cement it on rim and, taking care the faces 
are clean, cement the two cut faces together, and 
don't use the machine for 36 hours. The cement 
you cau get at any bicycle maker’s or agents, for 
one shilling or so.—E. M. P., Bristol. 


[40203.]—Iron Girders.—The simptest way is 
to consult a manufacturer’s list, such as Dawnay’s, 
Measure’s, Shaw's, &c., which give sketches and 
particulars of rolled joists for almost any cou- 
ceivable span and weight; and these rolled iron 
joists are used in preference to built girders 
ordinarily, as they can be obtained to any required 
dimensions from stock, at very short notice. — 
Ditton. 

[90204.]—Copper Bronze.—I am not sure 
whether the following will suit Gasfitter,’’ but it 
is such a simple method, and, to my knowledge, is 
followed out by many gasfitters, that I think it well 
worth the notice of your readers. The method is 
an invention by McReintch,’’ and is as follows:— 
Clean the iron piping by rubbing with cream of 
tartar, and ufterwards with charcoal powder: place 
itin a bath of spirits of salts, diluted with four 
times its volume of water, in which a few drops of 
bluestone have been placed. After u few minutes 
have expired, withdraw the iron pipe and rub it with 
a piece of cloth, theu replace it in the solution. 
adding another portion bluestone. By following 
out this plan, and adding at each immersion a new 
supply of bluestone, the layer of copper may be 
increused at pleasure. Lastly, introduce the conted 
iron pipe into u solution of soda, then wipe cleau 
and polish with chalk. The coating thus obtained 
will be us firm and durable as that deposited by the 
electrotype process.—JOHN DEWHURST. 


50207. —Parabola.— The square of the ordin- 
ate, or line drawn perpendicular from axis to curve. 
divided by four times the absciss, or length of axis 
from vertex to that ordinate, is equal te focal dis- 
tance from the vertex. Thus, suppose the ordinate 
to be 8, and the absciss 16, then 87“ (16 ~x 4) = 04 54 
= 1, the focal distance required.--C. A. B. 


[9U203.]—Magneto-Electric Machine.—I am 
sorry I have not time this week to give youa sketch 
of the armature in a mugneto-electric machine. I 
will endeavour to send a drawing for next number. 
-W. J. LANCASTER. 


{90209.]—Soft Iron .—Pack it in burnt sawdust 
and heat red-hot, and allow to cool gradually. 
Leave the vessel containing sawdust iu a place free 
from draughts.—W. J. LANCASTER. 


[50214.] —Telephony.— The Bell reaciver will re- 
ceive and indicate an intermittent current in the 
seuse you use the word. Such currents produce more 
sound than a succession of breaks in a continuous 
current, and the explanation is simple when you 
understand the cause. I will answer this quer 
again, unless Sigma gives an answer covering 
your question. You must know that the extra 
current in secondary does not destroy the current 
in the opposite direction—it simply overpowers it: 
but the other goes on and does its work ;—but I will 
not go more into detail now.—W. J. LANCASTER. 


(90214.|—Telephony.—The secondary current 
is as truly undulatory as the primary current. It 
is true, as V. O. L. T.“ supposes, that there must 
be a momentary stoppage as the change of direc- 
tion occurs, just as there must be in a wave motion 
as it changes from the rise to the fall; but this is 
an undulation also. In an ordinary coil. with a 
contact break, the induced currents are sharply 
detined ; but when the primary circuit is influenced 
by the undulatory current from a telephone trans- 
mitter, the induced currents are precisely similar, 
quietly rising and sinking, and therefore producing 
in the receiver precisely the same cadences us the 
primary would.—Siuma. ` 
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50215. Induction Coil.—Build secondary 
in two sections. Let the length be about three 
times the diameter when finished. Don’t go beyond 
this nor much below—either 16 or 18 will do for 
primary: 1G, if niecly covercd with suk, will answer 
verv well, and two layers well and closely wound 
will do very well, but 1 would as soon have three 
lavers of 18. The essential point in primary is to 
wind as close both in length and width as you 
possibly cau to iusure success. The core must be 
of thiniron wires, and should be capped with au 
iron-headed screw at the end nearest contact 
breaker. The core and primary mutually assist each 
other, and, although you get au induced current in 
the secoudary when uo core is used, still there is 
no comparison as to when core is used and makes 
its own break.—W. J. LANCASTER. 


50215. —Induction Coil.—I should recom- 
mend a core of No. 22 churcoal wire, well annealed, 
Gin. long, and about in. or jin. in diameter. Cover 
Hin. of the middle of this with the primary. Two 
lavers of No. 18 ‘would be a usual arrangement. 
Mugnetise it by a suitable current, lay a card on it. 
und dust on iron filings to trace out its magnetic 
lines. Arrange the shape of the secondary so that 
its outer surface corresponds as nearly as may be te 
one of these curves. The current in the secondary 
is due to the mayneto-inductive action of the pri- 
mary and core combined. It would be feeble 
without the core. The greatest inductive effect is 
at the middle of the core and diminishes outward 
or in any direction perpendicular to the magnetic 
curves, hence, the addition of wire to any given 
coil does not increase the spark proportionally ; snd 
hence also, a long core is advisable. Iconsider that 
cares, as a rule, are made too short. I consider 
the dise method is the best for any sized coil, but it 
would require neat work in a small one. The 
Ferguson is oe the next best, but the taking 
up of most valuable space by the central dise isa 
great objection to it. If you act on above, let me 
kuow how it works.—J. Brown, Bedford-street, 
Beltast. 


50220.)—To Mr. Lancaster.—Now, tell me. 
is it a poker that you have tried to make a core of? 
From your query it seems to me that you have 
used a rod of iron. I don't say that you have done 
so, but it reads like it. You can hardly get an iron 
rod so soft that it will retain no maguetism: but 
assuming that you have an ordinary core, I would 
advise you to again pack the whole of the wires 
loosely in an iron tube tilled up with burnt sawdust. 
Put this into the fire and heat red-hot, and leave it 
in the fireplace allnizht : you will in the morning 
have a good core. W. J. LANCASTER. 


[50222.1—Bee-Keeping.—I hope to send a full 
description or the mcthod of trunsferriug bees ma 
week or so. This will be in plenty of time, as it is 
not advisable to truusfer stocks from straw hives 
until three weeks after the swarm comes out. I 
reur you have been bringing up your bees in a very 
wicked manner. No wouder the strong ones attacked 
the weaker ones; they were drunk, Give them 
loaf sugar dissolved % water, 31b. to a quart, add 
a pinch of salt and a teaspoonful of vinegar ; boil in 
a saucepan, but be careiul not to burn it. To pre- 
vent robbing muke opening as small as possible. 
aud three inches loug, so that only one bee cau get 
in or out at atime. Probably, the weak stock is 
not worth saving; but regular feeding and a small 
opening is the only safe treatment. Robbing may 
result from hives being close together; if so. 
separate them, moviug cach not more than three 
or four fect each Jine day.— Rh. P. 


[50222.]—Bee-Keeping.—Don't attempt to re- 
move your bees from straw hive now. Let them 
swarm, and hive swarms in bar-frame hives; after- 
wards either destroying bees in straw hive or drir- 
ing them about end of July. As to the bees in 
Woodbury, I should suy they have no queen. ot 
else she is old; but if so, they will soon rear other 
queens by a process known to the bees themselves. 
This you may soon know by watching if vou see 
many drones about, as they always rear a great 
many drones before worker-bees.. On a fine day. 
tuke a stool and seat yourself a few yards in frout 
of hive. If you keep qniet you need not feat 
them. I have loosened their hive, and turned them 
up to see how they were doing, and that without 
any gloves; but you wunt comlidence (a few whitf> 
of tobacco-qnoke in the hole of the hive is good 
before you do this). But it is useful, as you can 
see at a glance whether there are plenty of young 
coming forward. I think you need have no fear about 
the weak ones being killed off: the only thing will 
be 9 75 will get no swarm this year, but most likely 
will have a very stroug hive for next. My advice 
is, Dou't disturb them. If the weather becomes 
warm, give over the fecdiug.—D. W. W. 


[50223.] — Writer's Cramp, &c.-—I cannot 
advise Molto Grazie“ as to the first part of hi 
letter: but, for the short little finger, I should try 
the addition or a tight tube (like a long thimble). 
aud see how that will work.—B. H. 


[50223.]—Writer’s Cramp.—Having a god 
deal of writing todo, I have had this affliction often. 


X ³ 
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In my case, I found that it was caused by a strain 
of the muscles by holding the penholider too firm!y. 
I taught myself to hold the pen loosely, and let the 
haud rest when J felt the pum, until I had acquired 
the habit of holding pen lightly. I seidem teel it 
uow.—ScotTus. 


[50227.]—Wimshurst’s New Electrical Ma- 
chine.—These machines, when the discs are turned 
in the one direction, produce positive electricity af, 
say, the collectors on the right-hand halves of the 
discs, and the opposite or negative electricity at the 
collectors on the left-hand halves. When the discs 
are turned in the opposite direction, the maximura 
excitement is at the extreme top and bottom halves 
of the discs, and no electricity 18 obtained from the 
collectors. This perhaps is the condition under 
Which O. H. M.“ suffers: let him reverse the re- 
volution of the handle. When in working order, 
he may use the electricity from either of the collec- 
tors singly; but for length of spark, the collectors 
on both sides should be in use.— VOLT. 


[50230.]—Absorption of Light.—The state- 
ment must be taken % grano selis. Now our 
dear old friend Mr. Webb should have read the 
little statement and have thought for an instaut. 
The incident light always suffers from reflection; 
thus, if the incident ray is perpendicular , is re- 
flected; if again the incident ray has an angle of 
60˙, Pr of it is reflected, and again at SU° 4 is re- 
flected, and at 891” as much as J is reflected, so 
that one wants to know what is meant by incident 
light. Even if you take the rays which have 
passed through the thin surface layer, no ordinary 
water would absorb half such light in its passing 
through 7ft. It is absolutely impossible to make 
any calculation to suit all waters.—W. J. LAN- 
CASTER. 7 


_ [50232.]—Fluorescent Solutions.—The best 
fluorescent substances are solutions of sulphate of 
quinine, an aqueous infusion of horse-chestnut 
bark, an alcoholic solution of chlorophyll, tincture 
ofturmeric, alcoholic extract of thornapple seeds, 
and uranium glass. The colour of the fluorescent 
hight varies with different substances: thus, with 
quinine or horse-chestnut bark, it is blue; with 
uranium compounds it is greenish blue: with 
turmeric or thornapple it is green, and with chloro- 
phyll red.—JoHN DEWHURST. 


[50234 ] — Electrical Communication be- 
tween Thermometer and Dial —It cannot be 
done with an ordinary mercurial thermometer.“ 
It might be managed with a specially- constructed 
onc, and a step by step telegraph apparatus; but 
would be costly. e proper way is to use two 
wires, connected to terminal pairs of bismuth and 
antimony at each end, forming differential thermo- 
meters, with a galvanometer graduated for the 
purpose.—SIGMa. 


(50239.]—Preserving Steel from Rust.— 
Under the conditions specified careful coating with 
an elastic varnish, such as oil copal, would preserve 
the steel; but if I wauted to preserve such a piece 
of steel I should smear it over with a mixture of 
pure fat and blacklead, and encase it in oil-silk or 
tracing-paper.— NUN. Dor. 


150240. —Manganese Cells for Medical 
Coils. — The large zinc reduces the internal resist- 
ance, which is an advantage for coils. The plati- 
num penetrates the carbon surface, and adheres 
pretty well; but some is lost during action.— 
SIGMA. 

5024 1.]—Horse-Power.— For what purpose 
Coes your correspondent require to specify the 
nominal power? Probably the following rules 
Will answer: N. H. P. = the diameter of cylinder 
in inches squared, divided by 30. For compound 
engines J. H. P. = (d? + D?) / 33 where d is dia- 
meter of high pressure cylinder and D that of low 
pressure. Except for manufacturing purposes (to 
have some distinguishing idea as to size) N. H. P. is 
utterly useless, for it is obvious that, as neither of 
the above rules take length of stroke and boiler- 
pressure into account, they cannot impart an idea 
of the actual power of the engines.—Lssar. 


[50242.]—Iron.— Single precipitations by means 
of SH, are scarcely ever complete. I often find 
iron and Zn in the washed precipitate from a 
solution containing a large quantity of those metals, 
even when precipitated in a strongly acid solution 
im the absence of organic matter. ‘The precipitate 
should be dissolved and reprecipitated.—M. M. S. 


[90242.]—Iron.—H,S precipitates both iron and 
zine from solutions of their organic salts; unless 
sufficient mineral acid is present to dissolve the 
sulphides formed: the sulphides being insoluble 
in the organic acid set free. Of course, the organic 
acid would be detected in the preliminary examina- 
tion, by the clearing of the substance, wheu heated 
iu a tube; and could be removed by incineratiny, 
treating the mass with an acid, to dissolve out the 
metallic bases, before proceeding to apply the group 
reagents.— W. E. Haven. 

150243. —Arsenic.— Experimenter” will find 
that all the arsenic in solution will volatilse as 
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AsCl,. I think it distils at a temperature between 
120 and 150 C.—M. M. S. 


[69245.]—Arsenic.—In replying to “ Experi- 
menter,” I may say there is no loss of As by 
volatilisation, as the As is present in the form of 
arsenic acid.— METEORITE. 

150245. Emery Wheels.—Better keep your 
emery wheel entirely away from your lathe if it is 
a good one, and you care about it. It is very in- 
jurious to lathes using emery wheels in them; the 
dust arising injures every working journal it comes 
in contact with. NEMO. 


50246.] — Condenser. — I think Experi- 
menter ’’ would find that more efficient ventilation 
would remedy the inconvenience he mentions. A 
good way to preserve paper labels is to size them 
with a solution of isinglass after they are fixed on 
the bottles, and after allowing them to dry tho- 
roughly, to give them a coat of paper varnish, 
letting the varnish go well over the edges of the 
labels to prevent the damp getting between the 
label and the bottle.—W. E. HADEN. 


[50246.]—Condenser.—If the labels falling off 
the bottles is Experimenter’s’’ chief trouble, he 
can easily get over that, without the aid of a con- 
denser, by sizing the labels with a strong solution of 
isinglass, and, when dry, varnishing them with 
either copal or paper varnish (the former is perhaps 
the best), being careful to go well over the edges. 
This is the way that a great many of the gilt labels 
on chemists’ bottles are put on, and it is almost 
impossible to soak them off. At the laboratory 
which I attended, the rule was to keep all the 
water-taps running. By this means the room was 
kept comparatively cool (considering there were 
about 16 Bunsens and 16 ordinary jets burning), 
and no doubt a considerable amount of the water of 
combustion was condensed and sent down the sinks 
also.—JUMBO JUNIOR. 


[50247.]—-L. and S. W. R. Engines.—Nos. 
13 Orion, 23 Antelope, 24 Elk, 52 Rhinoceros, 53 
Mazeppa, 58 Sultan, 94 Camilla, and 152 Marmion 
are 6-coupled goods engines. Nos. 30 Vulture, 31 
(no name), 66 Actœon, and 89 Saturn are 6ft. 
wassenger. Nos. 32 Eclipse, 37 (no name), 39 
Vizard, 69 Argus, 79 Harpy, 84 Styx. and 166 
Ariadne are 6ft. Gin. passenger. Nos. 74 Firebrand, 
and 157 Clyde are 7it. passenger. No. 34 Osprey 
is a öft. Gin. passenger tank engine, outside 
cylinders 144 by 20. Am not sure whether 15 Mars 
isa Cft. or 6ft. bin. passenger engine. All the above 
are Beattie’s designs.—W. B. P. 

[50248.)—L. B. and 8. G. Engines.—Nos. 
19 Belmont, 234 Rottingdean, 244 Hassocks, 252, 
Buckhurst, 272 Neville are D” class passenger 
tanks. Nos. 38 Millwall, 49 Bishopsgate, and 4d 
Stepney are Terrier class. Nos. 115 Lorraine, 
123 Seine, and 143 Nuremberg are 6-coupled goods 
tanks. No. 199 Newport is one of Craven's old 6ft. 
singles. No. 202 Goodwood is a 6ft. din. coupled 
behind, double-framed passenger engine; and No. 
au 50 is a D 2 class passenger engine.— 

. B. P. 


[50248.]—L. B. and S. C. Engines.—19 Bel- 
mont, 21 Beddington, 33 Mitcham, öft. Gin. 
4-coupled aera tanks; 38 Millwall, 49 
Bishopsgate, 51 therhithe, 55 Stepney, 77 
Wonersh, Terriers: 105 Morlaix, 113 Granville, 
115 Lorraine, 123 Seine, 138 Macon, 143 Nurem- 
berg, G-coupled goods tanks; 199 Newport, old- 
fashioned single-tender engine; 202 Goodwood, 
4-coupled tender engine; 234, Rottingdean, 244 
Hassocks, 252 Buckhurst, 272 Neville, ft. 6in. 
4-coupled passenger tanks; 301 Caen, 306 Naples, 
5ft. bin. coupled mixed engines; 343 Wilmington, 
vit. bin. single express. — REGULATOR. 


i 

50219.]—L. and N. W. Engines.—In reply to 
“W: B. F.“ I beg to inform him that the only 
engines of which [am able to give any informa- 
tion are Nos. 486 Skiddaw, (185 was probably 
samo class) 487 John O’Groat: 491 Blen- 
heim, engines designed by Mr. Ramsbottom. 
The driving-wheels were coupled and 6ft. in 
diameter, and the cylinders were 16in. by 20in. 
The weight of the engines is 26 tons 2cwt. 
Blenheim was at one time stationed at Camden 
sheds. Of Nos. 805 Tornado, and 847 Liver- 
pool, I can only give names, as I do not know 
their class. Perhaps some other correspondent 
will supply the rest of engines mentioned.—F. W. 
Brewer, 90, Cloudesley- road, London, N. 


[90250.]—Toning Photo.—Although I am not 
prepared to say that no other substance could be used 
(hypo. for instance may). Wynfeld” may rel 
upon it that there is uothing to equal gold.—W. 
ROEINSON, JUNR. 


[50251.] — Extraordinary Phenomenon. — 
Thisis not an unfrequent occurrence ; the so-called 
showers of blocd are duo to the production of what 
may be called scarlet mould, which I have known 
to appear on the deck of a ship at sea.—SIGMA. 


[50251.]— Extraordinary Phenomenon.—I 
have seen an account of several such showers as 
' tue oue described, except the black cloud,” but 


cannot remember now where I saw it. They were 
said to be caused by the exudations of Lepidoptera 
—of course when in the perfect state.—T. E. L. 


[50253.]—Engine Cylinder.—There is no rule 
to find how much tallow to use in a cylinder. 
You might as well ask how much food ought an 
adult to eat daily, and give no particulars of his 
occupation, habits, Kc. Nothing but careful obser- 
vation will answer your question. Some engines 
require much more lubrication than others of the 
same size, owing to difference in the work and con- 
struction. There are several cylinder oils now in 
the market, perhaps Ragosine oil, valvoline, Crane’s 
oil, and Engelbert’s lubricator may be said to be 
the best. None of these oils, to my knowledge, 
corrode the valves, pistons, or boiler-plates, or have 
any i ae the indiarubber air-pump valves. This 
cannot said of tallow. If your throttle-valve 
is a piston-valve, then it ought to be lubricated, 
and the best place for the cylinder lubricator would 
be next to the throttle- valve; if of the double- 
seated or wing construction, no lubrication is re- 
quired.— LABOR OMNIA VINCIT. 


50256.]—Prepared Bichromate of Potash. 
—1 gave the mode of preparing this, which is 
Voisin's salt, in an article on Nitric and Chromic 
Acid Batteries, in No. 957, page 2, of this volume. 
—SIGMA. 

50257.] — Heating Gas before Combustion. 
—If this querist will look on page 35 he will find a 
reply. If by supply is meant the meter, that should 
be kept cool; but the gas itself should be made as 
hot as possible just before it reaches the point of 
combustion, if the greatest degree of illumination 
is required. NUN. Dor. 

50257. — Heating Gas before Combustion. 
—The heating of any gus causes expansion, and 
the practical result is that when this gas is burnt 
the bulk of the flame is much greater and its tem- 

rature lower. If all the heat is utilised by a 

rge surface for absorption, the total result obtained 
is greater than with cold gas, but if the surface to 
be heated is limited, a better result can be obtained 
by gas and air at a low temperature, the flame 
being more compact. If air is supplied under pres- 
sure, as in a blowpipe, and the pressure can be 
increased so as to reduce the size of the flame, then 
a higher temperature can be obtained, and also a 
higher duty; but, other things being equal, a better 
result is got in actual use by cold air anc gas than 
if both are heated before combustion. It must, of 
course, be understood that this rule applies only to 
small work where the surfaco to he heated is 
limited.—TuHos. FLETCHER, Muscum-street, War- 
rington. 

(50258.]—N.E. Locos.—The N. E. engine in 
the Marshall Meadows accident was No. 178 of the 
class described a week or two ago. It is still 
running, but I do not know to what extent it has 
been repaired, as I have not seen it since the acci- 
dent. e two pipes in the Smith - vacuum brake 
are only for use in coupling. TA join to- 
gether at the end of the vehicle, and do not run 
completely through the train. The Midland form 
of coupling does away with the duplicate pipe.— 
METEOR. 


[50262.]—Engine.—You do not say whether 
the cylinders are all the same size for the nominal 
horse-power. Presuming they are, then whilst the 
boiler is warm, uncouple the connecting rods from 
crank-shaft, throw the wheels out of gear, and 
try if the shaft will turn freely in its bearings. It 
is probable the shaft carriages have been strained - 
or are twisted, and by the above plan you will find 
it out. If the shaft turns easily, couple the con- 
necting-rods again, take out the crosshead cotter, 
and try turning the shaft again. If still all right, 
the fault lies in the valves or pistons. Perhaps the 

iston rings are too tight, and cause excessive 
riction. I have known such cases; or the valves 
are not up to their faces, and so let the steam pass, 
or the valves may not be properly set; any of these 
causes is sufficient to cause an increase in the 
coal consumption, and require a higher steam 
pressure to do the same work. If I had an oppor- 
tunity of seeing the engine, I could scon point out 
the fault to you; but examine her again, and 
report the result. I will do all I cau to help you.— 
LABOR OMNIA VINCIT. 


(50263.]—Carpentry.— Dig one or two holes to 
ascertain state of soil; if dry, spread over surface. 
of ground, after well ramming it, a layer of broken 
bricks, stone chips, or any hard, dry material 6in. 
deep, and grout sime with hot lime and sand, level 
up, and well ram this, which will form bottom for 
tricycleto stand on, also suitable bed for floor of com- 
mittee-room. If the ground is found to be wet 
remove about 12in., fill up with hard dry rubbish, 
and concrete as before. Floor of committee- room 
may be of inch deal, nailed down on 3in. by 2in. 
fillets, bedded on the concrete. For partition in- 
closing arch at ends, use din. by 3in. sills, heads, and 
posts, with 4in. by Yin. quartering, and cover with 
lin. weather boarding. Form rebutes for door 
with 3in. by lin. fillets nailed to posts. Make door 
of lin. boarding strongly ledged, hung on strong 
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strap hinges, aud with bolts &c. as necessary; door 
should be hung folding. Form window with liin. 
fixed sash, and make shutter as described for door. 
Sides of arch may be lined with zin. matched 
boards on 2in. by Iz in. strips fixed to wall by hold- 
fasts. The partition dividing arch may also be 
of zin. matched boards, ledged and fixed to din. by 
din. sill and bead, with 4in. by 3in. posts about 6ft. 
apart, all well framed together. A brick wall 
should be built in front of arch, to stop the floorin 
and form a bearing for the inclosing partition. If 
required, put down a 21in. York stone for the stove, 
about 3ft. by 3ft., bedded on the concrete, and fit 
the floor up to same. — DITTON. 


9 02 55 Dictionary of Physical Science.— 
‘* Dictionary of Science, by G. Rodwell, Haydn’s 
series, is very good, and though published at 
188. can now be got, almost anywhere, for five to 
six shillings.—Joun DEWHURST. 


e eee of Physical Science.— 

You will find ‘“ The Treasury of Science ” b 
Friedrich Schoedler, Ph.D., published by Ward, 
Lock, and Tyler, a thoroughly reliable and well- 
stocked book. E. Moxon and Co. also publish a 
very excellent Dictionary of Science by G. Rodwell, 
but that, I think, does not include Botany. The 
copies I have are marked respectively, 48. 6d. and 
78. 6d., but I fancy they cost more than that really. 
—E. M. P., Bristol. 

(50270. — Heat Regulator.—Presumably the 
` yuerist wants the heat regulator for an incubator. 
e can manage it by means of mercury, which, 

expanding, will diminish more or less the orifice by 
which the gas passes to the supply. He can also 
do it by making the expansion of a tube actuate 
the gas tap (something on the principle of the 
Bourdon eure) Or he can adopt the very in- 
genious plan devised by Mr. Hearson, illustrated 
ou p. 562 of last volume.—Nvwn. Don. 


. —Whooping Cough.—To “Turton.”’ 
I had two children with the sume complaint, and 
the doctor attending them said they would lose it 
in the May month, but they did not, aud a philan- 
thropic lady in the neighbourhood advised the 
following :—Honey, cochineal, syrup of poppies, 
each one pennyworth, put into, half-pint of boiling 
water, and when cold add ld. salts of tartar, and 
bottle ; and I unhesitatingly say it cured them, and 
many more sufferers. The dose was: under one 
year, one teaspoonful, and above that age, two.— 
CYPHER. 

[50275.]—Whooping Cough.—I will give 
„ Turton ” a remedy, which I think I copied from 
the ENGLISH MECHANIC several years ago. I have 
since mentioned it to parents whose children were 
suffering from this distressing complaint, and with 
the most setisfactory results. There can be no 
harm in trying it. t. Turton ” get an ounce of 
the carbohe acid of the oilshops, not the refined of 
the chemiste. Let the child sleep in a room by 
herself, and ufter she is in bed, let the father place 
nearly two tenspoonsful of the carbolic acid ina 
dry lobster-tin, and, holding a small spirit-lamp in 
his left-hand, and in his right the carbolic acid, a 
few inches from the flame, walk about the room 
till the fumes fill every portion of it. It may, 
perhaps, bring on the cough for a few minutes; but 
if persevered in for several nights ora week, a de- 
cided check will be given to the disease. But a 
whooping-cough of three years’ duration may 
almost defy any remedial measures. But, as I said 
betore, there is no possible harm in trying, while 
lite remains. Her loss of appetite is ulso greatly 
aguinst her recovery. Raw yelks of uew-laid eggs, 
beaten up in very little milk, with about six drops 
of pure glycerine, will heal the chest and nourish 
her, too, if she can take it, several times a day. If 
the cough could be checked, the appetite would 
return.—JOHN HAMPDEN. 


UNANSWERED QUERIES. 


— — 


The nembers and tilles of queries which remain unan- 
swered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list and send what information 
they can for the benefit of their reliow contributors, 


Since our last, W. L.“ has replied to 49737. 


49608. On Re fractors in General, 679. 
49611 Air Guns, 579. 


49612. London Prelim. Sci., 579. 

49620. Organ, 579. 

49621. Warped Timber, 579. 

49622. Cotton Bands, 579. 

49025. Lithography—(rrained Plates, 579. 

49613. Ground Pipeclay, 580. 

49514. Biemens’ Dynumo Machine, 580. 

49851. Mouldy Paste Blacking, p. 69. 

40843. Rings, 69. 

49858. Telephone Alarum, 69. 

4930. Prof. Thurston’s Method of Plotting Results of 
Research, 69. 

49878. Mounting Insecta for Lantern, 70. 

49881. G. E R. Locos., 70. 

49882. Tube- well, 70. 

49891. Screw Propeller, 70. 

49893. Italy, 70. 


QUERIES. 


— — 


50 284.]— Battery. Would W. 8. W.” please say 
where I have gone wrong with making a battery from his 
description ! I have 66 cells in rows of 7's and S's, I run 
seven small copper wires into main wire from zinc, same 
at copper end, and connect to handle and pad wires with 
binding screws on each side of box; have soldered zine 
and copper into couples, but tind that zinc sides are nearly 
wasted away, though I had covered them with mercury. 
1 have a current that shows Hashes of light on applyin 
to the face, but pads leave no redness on being apph 
for rheumatism ; have wood rack, and think I am rnght in 
other respects. How often should it be charged !—Hiou 
PEAK. 

(50285.)—Photography.—Will any of our kind 
readers inform me (a beginner in this beautiful art) how 
it is that in developing a glass positive, I set a metallic 
substance floating about on the plate, and after develops 
ment, the whole of the shadows have a silvery, streaky 
appearance —JIAAuV. 


[50286.]—Pressure Bellows. —I am making a pair, 
16in, by 16in., to be as nearly as possible air-tight, and 
to stand a weight of between half and a hundred weight. 
Will some one of ours,“ who knows, tell me what I 
had better make the gussets and joints from! Leather 
of zutlicient strength lacks suppleness.—G. D. G. 


50287.]— Marks on Rule.—I wish to uld sundry 
further divisions on a boxweod rule. Will Mr. Laucaster, 
or some other kind fellow- read r. state how best to make 
and blacken the new divisions, without smearing over the 
whole! Also, how to do the same on u lance wood rule, the 
wood of which, being dark, prevents these being caeily 
visible. Can it be bleached ?—I. K. 


(50288.1.—Legal.— To Mr. WEInEUFEIELD. — I am 
apprenticed to a dentist for four years ; my ige is 16. and 
I have been there one year und three months. On my 
indentures it states hours nine to Six, but be keeps me 
there till 7, 8and 9 o'clock, only allowing me half-hour for 
dinner. J am always there to my tine. What I want to 
know is, if I put down my tools and refuse to work after 
the stated time, can he stop me from doing so, or refuse 
to let me in the next morning? Also, can he stop wages 
for illness I—ArrhENTICk. 


502. —- Electric Bell — I wish in cloctric bell to 
ring at the same time and with the ame pullaa my ordinary 
front door bell, the electric bell would be a considerable 
distance from front door, and must ring quite ten 
seconds and stop of itself. The best lodge I can think of 
is a bellows arrangement, but don't know the right 
material for bellows. Leather would not be close enough. 
and be too stiff, and I hardly know best manner ut making 
contact. If anyone can give me instructions, or aby 
better plan, they will greatly oblige—Foan« DUTH. 


(50290.]—Gratuular Carboo Battery.— Will some 
one describe more fully the battery used by Mr. Rand 
Capron perhaps Mr. Capron hiwself will oblige) to drive 
a 21 candle lamp! How many vells are required ? How 
long does it maintain the current. with a closed circuit! 
I use the lamp for the microscope, and Bunsens are such 
a nuisance, that I should like to have particulars of this 
one.—W. L. 

(50291.]—Bee-keeping.—Wh:t is the bost to plaster 
a straw hive with, to keep it warm in the winter—cement 
or plaster of Paris J. R. 


50292.] -Attaching Buff Leather to Polish- 
ing Wheels.— Will sòne ot your readers give me in- 
formation as to putting butf-leather on to polishing 
wheels for the lathe—say, leather of lin. wide on a wooden 
wheel of 5 or Gin. diameter ? Is there any speciai dodge 
used in putting it on! Is glue the best cement ! Should 
the leather be wetted to stretch it first or not? And 
tinally, as to the join, should tt be cut strught, or would 
it be best to level the sides sv that one should overlap the 
other '—F. R. C. S. 


(50293.] — Clean Electrical Connect oas. 
Having had an argument witb friend on the above. I 
beg to submit our separate opinions t» the criticism of 
some of the readers ot the Micuante. He. my rriend, 
supposes, that if you take a copper wire, coated by nature, 
with the thinnest couting of dust, not oxide, and lay on 
this without disturbing the dust a clean copper wire, the 
electrical connection between the two wires is perfect. I 
say it is not, und that electricity will not paas. Is he 
right, or aim If And are not clean connections conducive 
to success in electrical mutters - OSK in a Fix. 


[60291.1—License.—Could any reader of * ours” aay 
what kind of license would be required by a travelling 
clock repairer, so that he might sell cheap Told und silver 
jewellery and cheap watches, when on bis rounds !— 
GRATEFUL. 

60295.)—Scouringe Casks.—Woulkl ame of the 
“E.M.” readers kindly assist me in the following? We 
have a whole lot of easks to mour with sand and lime 
every day. so as to keep them white and ciean, also to 
keep the hoops clean. Now, I would like tu get sume 
simple machine to give them a rotatory motion same os 
a lathe, would require some sort of handle with a weight 
or spring attached su us to put them in and taxe them out 
quickly. Size of cask between chimes Lid und 12 iu, width 
at bulge 15, length 18in.—A. B. D. 


5 ale Mi some contributor kindly 
inform me of an inexpensive and expeditious way uf 
estimating (either by quantitative or volumetric analysis) 
the percentage of tannie ucid in the diferent substance 
used in tanning 7Z—MYRABOLAMS. 


(50297.)—Faster ing Cloth to Brass —Will some 
correspondent tell me how to tusten urven -loth to the 
circular clasps (brass; that hold an equatoreal telescope ? 
Mine have come away, and I can get nothing to fasten 
them on with.—J. F. E. 


50298.]— Melting Cast Iron. Would any of ours 
oblige with a description of furnace, and pots, height of 
chimney, suitable to melt from 1 to 2 cwt., aud if it would 
pany blast, how best to apply blast if necessary ?— 

1 — Dampier's Geometric Balance. — 
What is the use ot the above named- -a eireular brussdise 
balanced on the centre edgeways, with divisions on 
margin denoting from 4oz. to 11b. weight ?- Cal. 


450300.]J—- Fine Brass Castings.—Will any of 
“ ours ” kindly state the cause and suggestu remedy for the 
unsightly condition of brass castings in some instances, 
especially in the interstices of large falee-cored work ; the 
sand appears as if incorporated with the metal and is 
most difficult to remove !—CaLitm. 


503901. —- Measuring Rowlocks.—Can any reader 
inform me the way of taking the measurement of boat 
outriggers or rowlocks, such as are eight oars, and all 
rowing boats! Does the length depend upon the oar or 
sculls, or upon the width of boat 1 NAlx. 


57302.] - Drum-Winding.— To Scorch Works. 
Mvcuaxic."—I want to wind on a drum, say, one mile of 
rope, lin. in dia. The dia. of the body of the drum is, 
say, 2ft., and its width 3ft. What must be the dia. of 
the flange to contain the rope, and also having given any 
two of the dimensions of the drum, to tind the third !— 
MANILLA, 


[50303.1—Sticking Photos. to Glass.—Will any 
reader kindly state what will stick photugraphs on glass, 
fave to glass |? I have tried Canada balsam. diluted with 
turpentine ; but it dries showing air bubbles. 1 can t 
get pure Canada balsam to work, it being tou thick. — F. 
T: 8. 

|50304.]—-Legal.—The carriage - drive to A.'s house 
passes through pasture land belonging to B. At the 
spot where A. 's road joins the high road the drive to B.’s 
house als joins the high road. Can B. put up a gate at 
this spot without the sanction of A. 1 The drive to B.'s 
house is also the only road to the church. Neither A's 
house nor the church can be reached by a carriage with- 
out passing through the gate. Would Mr. Wetherticli 
kindly help me ?—B. 8. 


(50305.}—Flagstaff.—Can any reader give me any 
hints for crecting a flagstaff 1 —BRAMCHULLUNDER, 


[5°306.|—Traction Engine.—Will some of your 
readers kindly inform me of some of the latest impruvé- 
ments in traction engines, such as mounting the Lou-r 
on springs, &. -T. T. W. Wank. 


(50307.)—Stitchiog Frame. Having started in 
amatenr bookbinding, I find the greatest ditficulty in 
stitching, and should, therefore, be glad if any corre- 
spondent could give me a description or sketch of a 
arene easily made, or reter me to back numbers, 
Foo. 


(5008. — Bad Pesitives.— Would any reader tell 
me What is the reason my positives are o light, and [ 
cannot hardly see them, und the collodion cumes off the 
glass ?— P osiTIVE. 


150300. —Test for Copper.—Would Mr. Allen 
kindly give u t st for detecting copper in balsam copub.e? 
—4.Y.X. 

[50310.)—Coupling Batteries. — Is it a well- 
ascertained tact that. if you couple two batteries of the 
sume kind, but of ditfercut sizes, you get the same result. 
us if the two batteries were of the smaller size! If true, 
how is it explained ?—Z. X. X. 


50311.) —- Double Dutch.—What is the origin of 
that expression, Which I take to be despising - Z. X. X. 


(5°312.1—Size of Atoms.—Some weeks ago. Sir W. 
Thomson gave a lecture on the ** eize of Atoms ’ at the 
Royal Institution. Where can I find a full report of the 
ssid lecture - Z. X. X. 


(56313. Parachute Stars. — Hew are asteroid 
rocket stars put into rocket head! Howale they tulded up 
to oben out suddenly when blown out of rocket-head, and 
how is the parachute protected from the blowing powder 
za l Any intormution un the above will obige. J. 
S. P. P. 


150314. — Egyptian Locomotives. During the 
late war in Egypt one heard a good deal about the rail- 
Ways out there. Could some of " ours ' give some 
sketches and information as to the engines? Have they 
tenders or tanks? What sort of grades and curves are on 
the line! I should be glad to see a sketch or two, and 
any Intoernution as to the railways or engines would be 
acceptable to—Loc AL STOKER. 


50315. Rice and its Foca Value.—I wns mo: |: 
interested by the article on Mr. H. B. Proctor’s pampldet 
(p. 120). May Lask Mr. Proctor (he sees your encyel 
predic journal, I hope] whether his analyses give the con- 
stitucuts ot the rice, potatoes, &c., as prepared for 
couking—e.g., are the potatoes washed, peclea. and itt 
king In Water for an hour or two, and then nine? 
There is much vagueness in published analyses threech 
the omission of similar necessary details. Different «rte 
of potatoes tov, and whether new or old, the wil, Ke. 
surely attest composition as well as texture and savour 
So also must methods of cooking, and the uupertant 
thing tor us ix to know the composition of fooi as =t 
before us th eat, cooked in various ways. Aguin, is out 
the special food value of the potato due to tts salta ? 
t Rice cannot be long substituted for potatoes without 
pruduciny scurvy,’ rays a South Kensington handbwk, 
which gives 09 and 05 as the percentages of saits in 
potatoes ind rice respectively. Of these, Mr. Proctor sage 
the quantity of lame is about the same in each: but 
potato valts contain 50 per cent. Of potash and 12 of pb 
phone acid, whilst rice salts have 15 potash and 50 phow 
phoricacid. But how are these bases and acids combined, 
and why ts the potato anti-scorbutic and rice the revere? 
A mem. in my notebook runs thus: Medicina! 
properties of potato due to the alkaloid solanin, a narcotic. 
ntiespasmodic, and ulterative in skin diseases, detected 
In all parts of plant.. Once more, Prof. Voit states that 
nll but 4 per cent. of rice is assimilated. How is this, 
when ciry uncooked rice contains 13 per ceat. of wuter ? 
Does he count this water ns * retulned in the hum m 
vonomy '! And how misleading is his comparison with: 
“meat.” which, he says, is all assimilated, except about 
3 percent,, when, of course, he is nwnre that lean beef 
contains 75 per cent of water I DA. unREAT. 


(40315 ]—The Microscope.— Will some one tell m- 
Whether there is much difference between the best water- 
unmersions and oil ditto. I have a good one of the 
former class, and should be glad to learn the dere of 
diffyrence between them. In the resolution of very ditti- 
cult diatoms, I have been told that equally good eBe ts 
have been obtained by means of the new immer on- 
Ulummators and the vertical illuminator. I have nevet 
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bern able to verify this. With the latter, I can easily | eyepiece of high mareifying and light-grasping power, (50817.]-Micro Polariscope.— Would any of your 
mache most slides of the. Acus.” With the former , with the brit riticc of extent. uf field, a diameter of ten numerous readers kindly give a few hints a» to the most. 
very few, and in no case is the r. solution so complete. | yards at the distanse of a mile being all that is required. successful method af preparing and mounting crystals 
J am speaking no of lamp-light illumination. —AL What are the lenses required and tbeir disposition 1—A | for the above ? Having tried several methods, and been 
Faro. COLONIAL SURSCRIEER, only partially successful, I should like to have some 


‘sit -Astronomy. 1 shall be oblized by any | , (50329.)—Legal.—! wan married in 1881. The day be- further information. Mienesce a 
astronomical mathematician solving the fuilowing equa- fore I married a marriage ettlement Was drawn out by a {5n348.)—Leg al.—N. died in 1830, leaving money t» 
tion taken from Society for Diffusion of Use in} Know- solicitor, properly seuled, &C., which J signed, settling the his four children, A. B. und C. daughters, D. a son , they 
ledge on Comets} :— money on my wite. In her father’s will it states that his all married, and by their marnage settlements the money 
i" widow in to enjoy the use of interest until her death. At left by their father N., in the event of no issue, Was tO 
tan. 3 = n/ ; her death, one-third of my wiie’a share is to be paid in | revert to his family. B. and her husband died about 
cash, the remaining two thirds to beleft at interest. Iwant | 1844 without issue, The moncy settled on B. was divided 
aù ( =) £ (45? — :) to know if my wife can claim the third in cash (revoking between C. and D. The surviving children of N. A. 
ON 4 e the ettlement- she is Willing to do so). The widow has | having died 1837, A8 husband made no chuim for a 
2 tan ; been dead six months. How long com the executors kcep share of the money, either then or for 39 years after. 


it before paying 1— ANXIOUS. He died 18% without issue, leaving 8 will without 
(50330.]-Tricycle.—1 Mave an Excelsior, 40in. wheel, mentioning any claim to the said money. Can A.’s 


5 


r" = E358 , L TAHA i j huslund's executors claim what was never claimed by 
„ 4 27 45 = diff. of true anomalies geared to 50in.. intermediate wheel (ien three driving | himself for 39 years ! ‘Also, would the Statute of 


wheels). How am I to du it to gear it level for hill climb- Tzmitati ae 2 Mee 
ing. The whee] on the driver 18 cast with the hub !— Limitation be applicable in this case! W. F. 
D. W. W. (50319. — Botanical. — a I ane ees to collect 
: : specimens o wild flowers to form an ber arium, I should 
{50931 Var en Veins and the Lathe.— 1 : Ne uA 5 
Wh! Dr. Edmund kindly state if it would be hurtful for | PO untin e „ . aud 
an amateur turner to treudle with left leg. having varicose 11 101 e 5 4 p i rem, TOO 
veins? Have hitherte accustomed myself to standing on and branch so to spea t An donot know how to munge 
the atfected le and treading with right one, but 10 the former. Also is there any varnish or any prep irn tion 
Un d this arva rene 15 iuliguin ELEC 1180 which can be put on the flowers in order to keep their 
: nenen gung : S colour? Any information on the above will be mest 


(50332. Legal T Mg. WPETHERFIELD.—À. took a | thankfully received by —ANEMONE. 


Louse of B. three years come the 24th of June next at a 50350. Inj i 

yearly rental, rent payable quarterly —VizZ.. June 24th (50350. }—-Iny ured Knee-Cap. Will any of the 
September, December, aud March. A. now tinds that he 
can haye a much better house at u reduced rent. Can A. 
give B. notice oD the aithel June. and leave in September, 


* 


or must A give ne tice n Mareh und leave on June the 24th, 
the day he took the house? ‘The house ix a private one, 
nothing being suid about notice when the house was 


taken.—A Poor MECHANIC. 


i Red Dyeing. - Will some 
obliging correspondent give me a short and easy method 
of dyeing Turkey red I- Joux DEWHURST. 


(50334.]—Aniline Dyewares.—What are _the 

latest discoveries in theaniine dyewares | [believe aniline 

blue is about the latest e but by whom, and 
i 


whut are its part:rular properties, I am anxious to know. 
—Jous Dewhurst. 


157335. Chromate of Lead.—In dyeing ormnge on 
cotton, we mike u great denl of chromate of lead, and I 
shall be glad it uny kind frend can inform tne how to 
purity it, ang if there 19 any market for this substance! 
—Jonn Dry]. 


508366. Indigo Blue Dyein g. Flow are the vats 
set, and whut is kin latest. method of working the same, 
as I believe there hus peep a complete revolution in the 
indigo dycins trade within the last few yours? Any in- 
formation kindly received. -o DEWNUBAT. 


(59337.J-Legacy Duty and G fts.—Will Mr. 
Wethertield kindly answer me the following : Can n 
husband, in the event af his death. leave his wife his real 
and personal property dyn simple Gecd of gift. signed by 
himself. and nttested to by oue or two witnesses, an 
thus enable her, #5 stu vivn, to avoid the after expenses 
which the probaic of a will entails 1—AN ENQUIRER. 


[50338.]— Petroleum Oven.—Willany reader kindly 
iniorm we the best 1 n. in which to make one of the 
above ! The oven wil! be about 12n. square inside. In 
what way could 1 best utilise the heat, and of what size 
would the lamp, or Jumps, Tequire to be? Also size of 
burners, XC. Would at be of any great advanture to 
make the sides hollow, do 88 to forma flue? Should I 
get more heat ! Any information will be welcome.—Gas 
ENGINEER. 


[5029.]—White Metal. Can Mr. Allen. Mr. Lan- 
caster, or any bro:her sulscriber ot the E. M.” inform 
mce if there is u cheap non poisonous white metal, which 
is not utfected by coming into contact with carbonic acid 


gas, und can be rolled cut in the same way as tinfoil, and 
11 so, price, &. At BEN TICE, 


q true anomaly required. 
C. AvoLey. 


30318.) -Wimshurst and Voss Machines 
Will any readers who have had opportunity of contrasting 
the relative merits of the Voss and the Winns: urst 
machines, size fur size, kindly advise those who wish to 
„l tuin best results, which machine to use I—STRATFORU. 


750319 Sand- roller. Can any reader of the 
. E. M. say whether it would be an advantage to manu- 


facturers to do without eand-rollers in power loons 1— 
ANTI- BAND ROLLER. 


(50320.)-Pandora Engines, L. & V.W.R.— 
Will any reader tell me colours in which the L. & N.W. 
engines of the Pandora class are painted 1M. 8. D 

150321.]—L. E N. W. Ry. — What is the exact 
distance from Ronde to Rugby by the new joop line 
through Northampton -W. B. P. 


150322.) G. W. Ry. Locos.— Can any reader supply 
me with the dimensions of the Quecn, Prometheus ; se 
of 2215, 1000 ! If possible, Huld they explain why the 
G. W. Ry. engines make a kind of spitting nee when 
they are running ? 1s it the brake? II itis, how does it 
work A. T. 


(50323.) Stationary Engine. I have an engine, 
the cylinder of which is zin. by iin., the boiler 9 by Zin. 
It works very well for about 15 min., When the water 
4y 80 low that I have to turn off the lamp. Could any 
reader tell me some method of filling it! A drawing 
would greatly gblige.—A. T. 
[5032] Dividing by Hand.— Bow ” (21349) 
would oblige me, und probably many others who do net 
igssess adividing engine. if ho Would send to the E. M. 4 
description of the method of dividing by hand mentioned 
in his letter. DE B. 


50325. Frosting Keyless- Watch Wheels. 

Will some reader infurm me how the frosted zine uppeat- 

ance is produced on American and Geneva keyless wheels 
nud clicks : How x. 

[50326.)— Legal Wie Mr. Wetherfield kindly tell 

me (1) ithin what time of a death must letters of 
administration be taken out, and what is the 5 for 
going beyond that time? (2) I am tol that we 
executorß cannot hold Fast ndian Annuity A for an 
aunuity to my mother under my late fathers will, but 
that we can hold the B. Is this so! The A stock is not 
ter minable until . b. 1953. and must surely, theretore, be 
good to hold, (3) I haven legacy of £500 under the will, 
and „s no time is mentioned for the payment, when can 
I demand it! Probate has all been paid, The longer 
it is delayed, the estate is getting the benefit of it. instead 
of myselt. (4) When my sister married, my father gave 
her £2,000, and put it in the name of two trustees. Oue of 
these trustees pays part of the interest, and the other 
cne the remainder ; but they always keep the money 
until two orthreeor six months after they have received it. 
Can they be mule to pay it to her as soon as they receive 
it, and as her husband is dead, against whom the money 
was secured, cin she not demand that it now b- 
registered in her own name, for it was given for her own 
tenent (before the M. Woman's P. A. came in force. 1 
eught to mention). and can the trustees be compelled to 
give an account of how the money 18 veated, und whether 
in their joint names or not ! Otherwise. should they 
ti WII. ansolvent or dic, what security has she for her 
captal IR. DouGLaAs. 

527. — C. E S. W. R. T.ocos.—I have trequently 
noticed n small cylinder und piston- rod on the richt side 
ut the above Company s express enzimes, which, 

« believe, Las nothing d do with the Westinghouse brake. 
II any of your correspondents would state ite usc, be | pisen friend's features ou a clear day | How far off 
would greatly oblige. — W. THomrsos- could I tell time on an ordmary church clock i Scorch 

(e. Binocular Telescope.—On the principle | WORKING MECHANIC. 
that o twoeyes are better than one,” why is it that 9 bene Lithography. <0 any of your Te 


medical readers of the * E. M.” be kind enough to advise 
me what to do to take away the pain and swelling from 
the knee-cap caused by falling on my knees while going 
up some stone steps at i ge of 
the knee-cap ix not injured, but on the top of the knee- 
cap itself it is swollen, ‘The swollen part feels soft and 
epongy to the touch. The aeat of the pain is in the centre 
of the swollen part. and can be covered by a sixpenny 
piece. I fecl ny hindrance in walking, but I feel anxious 
as the swelling dees not subside. W. C. T. G. 


(50351. Lawn Tennis Bat. —I want to make a 
lawn-tennisdat. Will any kind readerinform meofapood 
place to buy the materials, and I should be glad to know 


how the gut is made tight in the stringing 1—SrornTaMAN, 


[50352.] — Corporal Punishment. — Te Me. 
Wrinkkrixtp.-—Can the teacher of an Irish National 
School administer corporal punishment to a child in 
detiance of the parent! Must the parent either allow 
the teacher to punish the child, or take it away {row the 
school 1—P. F. Y. 


(50353 ]) -Income tax Mr. WETNERFIELD.— 
Would Mr. W., or other rader acquainted with the sub- 
ject, inform me what powers are possessed by the 
Income-tax Commissioners for the enforcement of their 
assessments ! Ordinarily speaking, 1 suppose it would 
de by distraint upon a*person’s goods and chatiels ; but 
supposing the case of a person occupying private fur- 
nished apartments, would the commissioners OT their 
bnilitf have the right of entry into such apartments to 
search for and seize the private etfects of such person, 
without the intervention of H.M.’s courts? Or failing 
this, what would be the course of procedure! Have they 
any powers of personal arrest, or would they have to 
apply for a summons to one of the courts of luw !— 
Dicky SAM. 


(n0354.\—Induction Coil.— Will Sigma. or ug 
other reader, kindly reply to the following ? (1) Woul 
it not be better than the usual method (apart from 
questions of insulation) to arrange the iron core between 
the ear bs and secondary ; or to have two iron cores one 
inside and one outside the primary ! (2) Also, suppose 
make a compound coil with several short secon aries 5 
would there be any advantage in having iron tubes 
between the various secondaries ; and, if so, would it be 
bett to have the iron between every secondary, OF between 
every two wecondaries ? (3) Suppose I inclose an electro- 
magnet in an iron tube, will the poles of the tube be the 
ame or opporite to those of the core of the magnet, an 
if. instead of this, 1 inclose an induction coll in an iron 
tube, will the poles of the tube be the same or opposite 
\50340.1_Screws.—Could any one give me informa- | to those of the iron core t (4) Itscems to me that, in an 
tion as to how the notch for screw-driver in head of | ordinary coil, the influence of the primary on the secondary 
Screws is made in kuge screw making works, the | is opposite to that of the iron core on the secondary, but 
machinery employed, und mode of operation Score | less; and that therefore it would be best to have the 
WonxING MECHANIC. iron between the primary and secondary. Is this 80! 


(51341.|-Telescope.~-Conld any one give me one or 
two simple illustrations of what 1 might expect froma 
terrestrial telescope, the best procurable, at same time 
easily portable, say, when not drawn out 10 or 12in. long? 
For instante, at what distance might I expect to recog- 


ao as to form it into dises instead of a tube ; then to wind 
the secondary over the middle of the iron core 45 hizh us 
the primary discs, and finish with an iron tube inclosing 
the Whole; or, in a large coil, to wind the primary and 
secondary on the core in alternate dises. and inclose the 
whole in an iron tube; but, I suppose, it would be 
dithicult to insulate the secondary.—Y. Y 


[50355.]—L.C. & D. R. Express Engines. —! 
should be glad if some of ours would give 4 sketch of 
the lange bogie expresses on this line! 1 believe they 
are all coupled. Are there any single drivers! Please 
show tenders, and any information possible. Should 
also be glad of ditto of tank engines. —LooaL STOKER. 


5 , “ye eri „asc i corvati la, ‘ : Pre an 
TS 1 ta U a Aa 110 . give me the formula tor the writing fluid for writing the 
he objection un. ay i i n | transfers to put upon stone t It.s fur writing on unpre- 
2 in. aperture 1, that the width between the eyes 3S | pared paper —AMATELB PRI kk 
wrogller than the axis of the tubes. With the direct or i 5 5 
1ront view reflector, however, I can ree no pravticul obe (5034 3. Unicycle.— Would = D. H. G., or some 
jective to the use of double tubes of any dicini ter, the other member of ‘ours.’ kindly give sketch of the 
unicycle mentioned in son“ of his letters! I have heard 
of them, and iL connnon with many others, would like to 
ee ee see sketch of one. I suppose the Otto is not what is 
r i eee meant by “unicycle.” 11 no, 1 have seen some about 
here. —E. M. P., Bristol. 


(50344.)—Electrical.—Have any readers of ours s 
seen er tried the new nich“ battery ! [saw an account 
of it in Jadusry about a month: ago. It is said to be able 
to ring an electric bell 100 timex a day for 50 years! The 
inventor expects it to replace the Leclanché cell com- 
pletely.—E. M. P., Bristol. 

[50345 Case of Shells. — Will some of our readers 
kindly help me with the foliowing ! I want to make up 
a (ase of shells, but do not know what cement or oam- 
position to use. How is it made, and what ia it com- 


— 


In connection with the photo- chemical action of 
ferric oxalate. Mr. Victor Jodin has observed that 
when 162 5 parts—one equivalent—of perchloride 
of iron, and 63 parts of crystallised oxalic acid, 
dissolved in a litre of water, are exposed in the 
sunlight, carbonic acid gas is set free in such quan- 
tity as to supply the requirements of plants inclosed 
in a vessel with it, the absorption and decomposi- 
tion of carbonic acid by the plant being likewise a 
photo-chemical action, because it requires sunlight 
to aid it. 

A Buss cannon, oft. long, has been found by un 
agriculturist, whilst ploughing, at Coorum, neu” 
Soopa, in the Bhimthudy talooka. This cannon, it 


only apparent difficulty being the manufacture of u pair 
451 muidiur of exactly similar focus and tigure. I have nu 
very good din. Inirrer, mounted in squan: d tube, 
And by placing the eyepieve tube at either of the lower 
comer angles, the obstruction of light by the observer is 
almost nil, and the definition remarkably goud, notwithe dof ! : 8 , : 
standing the fact that the speculum Was figured for u ell or! I want the ume kind bs used for fixing the 
Newtonian. With two such metruments placed as shown shells on the cheap fancy box lids. -OSE ANXIOUS TO 
in the sketch. I should unayine thut the perspective and Kxow : 
wain of light obtained would be invulunble. WIII Kune (50346.]—Polishing Photographic Rollers.— 
practicos] reader kindly give un opinion asto the possitility How can I repoligh rollers. now rusty, fur nickel plating t 
oof pairing mirrors to sucha nicety, and further belp me Have tried tine emery cloth aud oi) (in lathe) on others 
111 the following, matter > J wish to wake a zerrextrial but could not get u good burnish -C. W. C. j 


is said, was manufactured by Michael Burgerhays. 
aud is dated 1010. 
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ANSWERS TO CORRESPONDENTS. 
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„%% Al! communications should be addressed to the EDITOR 
of the EsuLisH Mecuasic, 31, Zavistock-street, Covent 
Garden, N. C. 


HINTS TU CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the quence to which the 
replies rerer, 3. No charge is made for inserting letters, 

ueries, or replies. 4. Letters or queries asking for ad- 
discs of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such inturmation, cannot be inserted except as advertise- 
ments. 5. No questiun asking for educational or scientific 
inform ition is auswered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
Warded. and the names of correspondents are not given 
to inyuirers, 


, Attention is especially drawn to hint No. 4. The 
space devoted to letters, queries, and replies is meant for 
the general good, and it is not fair te occupy it with ques- 
tious such as are indicated above, which are only of indi- 
widual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The“ Sixpenny Sale 
Column“ offers a cheap means of obtaining such informa- 
tion, aud we trust our readers will avail themselves of it. 


BACK NUMBERS. 


Ws receive so many queries asking for directions how to 
make many instruments and appliances which have 
becu fully described in back volumes that we have com- 
piled a list. which we shail insert in this column at inter- 
vals, of those most frequently sent, and us the numbers 
are still in stuck, new subscribers should consult the list 
betole sending their questions. 


Batteries: Nos. 715, 718, 721, 724. 728, 731, 734, 741. 
Bellows cumera: Nos. 475, 480, 804, 87. 
Bovkbinding : Nos. 613, 627, 770. 

Cementa: Nos, 377, 729. 

Coils, induction: Nos. 613, 620, 636, 610, 779, 797, 802, 885. 
Coils. medical: Nos. 844, 808. 

Copying processes : Nos. 750, 753, 761, 762. 

Electric bells: Nos. 545, 558, 797. 

Electrie machines : Nos, 368, 350, 628, 759, 810, 846. 
Eloctro-magnets: Nos. 756, 772, 783, 863, 872. 
Electro-plating: No. 833. 

Lacquers: Nos. 429, 475, 622, 866. 

Magtiet- electric machine: Nos. 376, 589, 783, 826. 
Nickel-pluting : No. sos, 811. 

Silver-plating: Nos. 830. KES, 869, 870, 871, 874. 
Varnishes: 321, 478, 619, 675, 601, 723, 775. 


The following are the initials, &c., of letters to hand up 
e evening, May 2, and unacknowledg 
elsewhere: 


H. Mexrzb.— Rev. W. Sutton. Jas. Epps and Co.— 
Mawson und Swan.— Earl Mtussell.— H. II. Holt.— O. E. 
Muddens.-——S. Lancaster, —F. and H. Randell.— Rev. J. 
B. Annesley.—E. G. O. C.- Othere.— G. G. Blackwell. 
— R. H. A.- W. Dees. — Iolanthe.— Seinper Fidelis,— 
J. G.— K. C. N. S.—Erecto. Tom Tit.—Parker.— 
Greenhoure.—J. W. R.— Che micus. - Spinner. — d. Z.— 
H. D. W. - Electric. — J. E. Spencer. ib.— D. Flather. 
— E. F. 8.— J. D. H.— E. R. Dale.— Engineman.— H. 
C. Brothers. 


W. W. (Scarcely a book, we should think, and little 
more than an occasional article in some òf the technical 
papers. The rails are a new idea, we believe, but the 
wheels are old. Simply paper pulp subjected to great 
55 We may huve something about it before 

Dung. —STILL LSTOUITUNATHn. (You could have found 
many hints in back volumes. As to geraniums, they 

i cau be kept in a window, removing to middle of roum 
iu severe frosts; but they are always behind those 
Stored in a grecnhouse. The secret is to withhold 
water, keeping them really dry, and then when spring 
tuuly breaks givipg a thorough soaking to start. A 
Window on which the sun shines is unsuitable, as it 
‘Appears to stimulate them for the frosts to kill at 
izt. Therefore, shade from hot sun, but give light 
un air. Fuchsias always rest, and when properly 
dried otf can be stacked away ina dark corner. Most 
people kill their window plants by too much attention 
In the winter. Occasional sponging of the leaves with 
tepid water is all that geraniums require through- 
out the winter when kept in the window.) — ENGINE 

| Dives, (Without an idea of the points ou which you 
rejuire information, it is next to impossible to advise; 
Unt you will find a good deal of useful matter in 
Reynolds's "Stationary Engine Driving.“ published 
by Crosby Lockwood and Co., Stationers’ Hall-court, 
E G., 43. 6d.)—An Amatrrus. (There are full dirce- 
tions for making an electric bell in Nos. 558 and 565; 
also No. 562. ‘bhose are in one volume, and directions 
have been given many times since.)—Myppritox. (We 
Answered on p. 162. See No. 736 for a simple form, 
aod you will tind others in back numbers )—K. B. (See 
Dr. Edmunds's remarks on gout in No. 919; and 
several notes on rheumatism by him in recent volumes.) 
—Losrxzo Brows. (You will find several pluns in 
back volumes; but instead of depending on the alarm, 
why not make the hour-hand release a trigger, which 
will make a circuit between battery and bell, and thus 
have double security, In back nuinbers you will tind a 
great variety of plans for obtaining electric time-sig- 
uals and alarmsj;—Quakrsitor. (Ilis advice would be, 
as it hus been before: Get examined by n medical man. 
It is quite time, if you have had it five years.) — 
Tsaivs Fair. (Fuli particulars are supplied by the 
Civil Service Commission, Cannon-row, S. W., when 
there are any vacancies.)—Grarron May. (Nitric acid, 
nitrate or silver, or acetic acid; but it is stated that 
reviving the sparks from an electric machine on them 
is an eficetual remedy.) —AUsTRALIAN. (Certainly, but 
it is expeusive. You will tiud many replies on the 
anestion, but the cost depends on the degree of illumi- 
uation pquiacd, and the market in which you buy your 
fiatertuls. Sve an article this week.)—ArnksTICR, 
| We know of uo book specially devoted to the subjects. 


They form chapters in larger works. If you get Mr. 
Calvert’s catalogue from 99, Great Juckson-sticet, Man- 
chester, you may tind something that will suit you.) — 
W. D. (Limewater 502., oil of almonds 302. Add per- 
fume and a little glycerine if you like.) —James Mons. 
(It could be used, but as you want so much. it would be 
cheaper to have a proper affair made. The size and 
cost of that would depend on whether you waat to per- 
form the operation quickly or slowly, and whether vou 
intend to use coal or gas. With the latter, a compara- 
tively small still would yicld the quantity required if 
kept continually at work. The worm could banade 
out of compo. pipe, or preferably tin-lined tube, but if 
not wanted to last for long a tinsmith would make a 
suitable arrangement.) —MxLANCHOlLIA, No Sia. (Let 
a physician see him. Read what Dr. Edmunds has 
written on the subject.)—Crox. (See pp. 328, 388, 480, 
Vol. XXXV.)—Broscesicvs. (Must really refer you 
to indices. Nearly every volume contains answers to 
your queries.) — Srnarfonb. (Your letter certainly 
explains the matter; but we still think that us the 
machines ure so cheaply constructed, it is worth while 
making. The query is very differently worded now. 
and will be inserted; but you do not say which 
machine you mean—we have illustrated two. As to the 
e fallacy,” we are inclined to doubt it. as the inventor 
has made machines of nearly all kinds.) J. Haseki- 
DEAN. (The height is quite inadequate: it should be 
80 or 100ft., as the object is to cool the drops by the 
air. The lead must have some arsenic in it. The bullet 
must be moulded in suitable mould.) - COEMAZ NE. 
(Summon him in the County Court tor the value of the 
clock.)—F. R. C. S. (Suggestions as to the improve- 
ment of guide-books should be made direct to their 
authors or publishers, and not through our columns. )— 
J. STEEKTTON. (It is not legal.;—F. Pa XE. (We know 
nothing of him, and have heard nothing of him for 4 
long time. We always had an uncomfortable pre- 
sentiment that his professions of eagerness to help 
amateurs were not altogether disinterested, )—Worktsa 
Max. (It all depends how the mortgage was drawn. 
We suppose the term of notice was stated!) —ExUGIN EKR. 
(We should think the two-guinea silver keyless lever. 
advertised in these columns by Messrs. Parkinson and 
Frodsham, would suit you.)—Jusxno JvÊxior. (There 
is no mystery about it: the coal is placed at the bottom, 
middling sized lunnps being used, wood next, and paper 
or other kindling material at top. Time is necessary to 
get a good tire, and you must banish the bellows from 
the kitchen.) J. Suru. (Heat the iron as hot as pos- 
sible without causing it to scale ; rub the potash powder 
well over it, und when it has entirely covered the article. 
put in the tire and rebeat, then plunge into water. The 
powder you saw was either fused prussiate of potash or 
a mixture of saltpetre, sulphate of zinc, and common 

tash, sometimes used to harden malleable iron. 

uld you not put the articles in a bit of pipe tilled 
with charcoal, leather-cuitings, and hoof-parings, and 
heat to a red heat for a couple ot hours? That gives 
best results.)—C. K. (In back numbers. The Fleuss 
diving helmet was illustrated on p. 272, Vol. XXXI 
The others are moditications or upplications of the 
game F Denny rouse's appliances were de- 
scribed some time ngo. We do not know the address of 
the makers.)—C. BursLE V. (Look through the indices. 
There is no book specially devoted to experiments, 
Bimilar query was answered on pp. 386, 453, Vol. 
XXXIV O- TaxxEn. (We have no space to supply 
such a list; but you will Hud articles in Ure’s Die- 
tionary and similar works, and you could go to the 
British Museum and make a catalogue of the works in 
existence.)—AmaTEUR, Antwerp. (Without some idea 
of the shape, we cannot advise as to the best process; 
but it is certain that retort carbon is much superior to 
the moulded plates for battery purposes. The “ arti- 
ficial carbons ” are made out of scurf-duat, cemented 
together with treacle, sugar, tar, and other carbonaceous 
matters, subjected to hydraulic pressure in moulds, 
and carbonised in suitable furnaces. For the fullest 
account of the electric lamp carbons, see Fontaine's 
* Electric Lighting.”)—G. L. (No doubt the glass was 
too tight in the cell; but they very often ga, espevially 
with large telescopes. Mr. Webb says he has known a 
double screen demolished in a few seconds. The only 
remedy is to get thoroughly annealed glass, and to have 
it loosely held in the cell.) — G. W. B. S. (Nos. 846, 
856, 86 1, 808, N free one shilling and a halfpenny. 
Do not know e book named. - Molr-CATrdUER. 
(Similar query inserted a little while ago.) -A CONSTANT 
Buksenlnkk. (It is published by Wiley and Son, New 
York; but probably Triibner and Co. have it in stock. 
Their address is Ludgute-hill. E.C. 2. Perhaps your 
other query was noticed in this colurnn.)—J. JounsTos. 
(Not easily done, but you can try benzole or turpen- 
tine, removing the black carefully with blotting-paper.) 
AN AMATEUR., (It would do. but is not so good as 
retort carbon, The zines should be amalgamated, 2. 
No.) -T. K. H. (We do not know.) -H. STAFFORD 
(You are appurently asking for the impossible. If you 
had read caretully, instead of merely looking through, 
our pages. you would have discovered that the electric 
light requires so much energy. The cheapest source of 
that from a battery is zinc, and apparently the best, 
battery, all things considered, is the bichromate, with 
Trouve’s solution, There is no likelihood of a lucky 
inventor” in this connection. - Wu. Saw.  (Prac- 
tically, a man may assume any name he likes: but if 
he does so fur any purpose ot fraud he will be liable to 
consequences Just as if he committed any other fraudu- 
lent act, und if he suffer loss by his chamze of name, he 
will do it with his eyes open to the consequences. 
Thus, in the instance you give, if a man added the 
final s to his name for the purpose of apparently con- 
necting himself with a family in which money had been 
left to representatives, Among whom be had uo 
clim to rank, he would attempt a fraud. II. 
on the other hand, he dropped the List letter 
ofhis name, he might at some future time find it 
ditticult to establish his claim to money left him 
in the name he had abandoned. For these and other 
reasons persons who chang: their names do so bya 
declaration which any solicitor will prepare, and which 
should be advertised publielv. -W. H. S. WrsTrorr, 
(Tue envelope vou send is apparently written by mesus 
of the Trypograph, which you will fud advertisert as 
recently as February last in trese pages, and which we 
bave describes, as we have deseribed fully every system 
of multiplying copies of writiug.)—R. P. (In type). 


CHESS. 


— . —— 


Ari Communications for this department must bə 
nd ir-gse.l to the Cheas Editor, at the otfice of tie 
Es, Lisu Mecuastc, 31. Tavistock-street, Covent-garden. 
W. C. 


PROBLEM DCCOCXXXIII.— By Major 
McoAnrnuur. 
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White. (19+9 
White to play and mate in three moves, 


So.ur:on TO 820. 
Black. 

1. K-R5 (27 

2. B takes Kt 


White. 
1. Rew BS 
2. Kr tauke- P 
3. R wates 
(2; 1. K takes R 
2. B tases P 1. B takes Kt 
3. B mata 


RoLerios T9 831. 

11 Arre, 
1. K-Kt 4 (with six possible 
Cheeks t 1. Anything 

2. Mutes accordingly 


“E. M” Correzpondence Tourney game between A 
E. Studd (Atte, und J. H. Blake (Bloc! 
(Evans' Gambit declined.) 

1. P-K 4, P. K 4/2. Kt-K B 8, Kt-Q B3 3. B-B 
B-B 4 4. P-Q Kt 4, B-Kt 3/5. P-Q R 4, P-Q R3, 
P-B 3. Kt-B 3/7. Q-K 2 (2), P-Q 3/8. P-U 3, P-K R 
Y. Q-R 2 (/. Custles 10. P-K R 3, Kt-K 211. P-K Kt 
P-Q B312. P-K Kt 5, P takes P/ 13. Q B takes P. K? 
Kt 314. P K R 4, BK Kt 5 / 15. P-K R 5. B takes K 

„) /16. P takes Kt, B takes R/ 17. B takes P ch,, R takes 

18. Q takes R (ch), K-R sq 19. P-B 6, rae 1 . 

RK 


+ 


* 2 


aye 


P takes B. Q takes Q 21. P takes Q, P-Q 4; 
Kt, P takes B, 23. Kt-Q 2, K. Kt 2 24. K-K 2, 
25. Kt Kt 3 (-), P takes P, 26. P takes P, B takes P (2. 
Kt B 5. B Kt 3, 28. Kt takes Kt P. R-Q Kt sq: 2. Kt- 
B 5, B takes P 730. R-K Kt sq (ch), K R331. P Kt 7. 
P- K B 4 2. K-K 3, B-B 5 33. R Q sq, B-Q 4 34. P- 
K B 4. P takes P teh): 35. K takes P. K-Kt 3 36. P-Q B 4. 
K 3 (7 37. I. G35. K-B 2 38. R takes E. R takes F 
Kt takes R. K takes R/ 40. Kt BSO (ch, Resigus 
NOTES. 


(a: This is better than Q-Kt 3: perhaps, however. P-G 4 
or Castles ts prererable to either. 

(* We do not see much use in this; B. K 3 seems mor 
developing, 

(„ Tempting, but ill considered. At this point BI K 
had the advantage, us his game is more developed : the 
proper move is Kt-K Js 5. È 

(d A good move: one of the Bishops is doomed: it 
B takes P. 20. K to K 2 followed by Kt-Q z. 

ei Fatal. as Black s Q-Kt P must tall. 
f! Nothing can be done. 

(% The game is well played on both sides, especially 
Wiute's. 


— 


NOTICES TO CORRESPONDENTS. 


Cornrer Solutions to $30 by E. W. Adams; ta 831 dy 
J. B. of Boxtord. Dicky Sam, Schmucke, R. A. B. 
Frauk Thorpe, E. W. Adams. 


J. B. o Box: on:. — Thanks tor improved version. We 
think the rules have, ou the whole, ended to proluce 
problems of a ter higher class chan chose compued 
twenty or thirty years ago; but we agree with you in 
Chioniy that resiretivgs may be carried too fur. 

W. McAgrica.—We prefer the first form. It seems 
quite correct. 

C. Pr NR. —Thliauka for four mover, which we shall 
have pla zue in publishing Shorly. We have answered 
your queries. l 

Torasny.—Game received between Messrs. Vincent ant 
Cluthter. 


NOTICE TO SUBSCRIBERS. 


Robecribers receiving their copies direet from the office are re. 

vested to observe that the last purber of the term for WBi r 
their subscriptoan is pmd will be forwarded to them in a Pus 
Wrapper, as anintinatian that a fresh remittance ia necessary 
it is desued tu cuntnue the subs riptiog. 


Holloway's Ointment nat only heal. sr 
W de. ami celeves external Alimente. but, rudded npon & 
ntutm: ti. at arty as a . ate, and thus displays the utn 
miiNtary influence ove; stomactte disurdera, dean Ssemente of 
liver irregular ty at the „„ s, amd ant intest:he iuan s 
epus what oat men’s enter! 


a 


May 4, 1883. 


ENGLISH MECHANIC AND WORLD OF SCIENCE. 


v. 


TERMS OF SUBSCRIPTION, 


PAYARLE IN ADVANCE. 


te fd. for Rix Months and Ie. for Twelve Months, Port- free to 
avy paitofthe United Kingdom. For the United States, Ids., or 
le. 2c. gold ; to France or Belgiuin, 13s., or lef. . to India 
via Drindicii, loa. 2d.; to New Zealand, the Cape, the West 
21“ a, Canada, Nova Scotia, Natal, or any of the Australian 
Cunik, 13a, 


The remittance should be made by Post-oftice order. Back 
numbers cannot be tent out of the United Kingdom by the 
CTUITALY newspaper post, but must be remitted fur at the rutt of 
sc. each to cover extra postage. 


Messrs. Janza W. Qrean and Co., of 94, Cheatnat-street, Phila- 
couphia, are authorised to receive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 4 dols. 
, gold, or Thirteen Shillings per annuan, post-free. The c»pies 
in be furwanled direct by maù trom the publishing office in 
London. All subscriptions will commence with the number frst 
Sud after the receipt of the subscription. If back numbers are 
r quired to complete volumes, they must be paid for at the rute of 
su. euch copy, tu cover extra postage. 


Vols. XXIV., XXVI., XXVII., XXVIII, XXX., XXXI.. XXXIIL., 
XXAJII, XXXIV., and XXXV., bound in cloth, 7s. cach. 


Vol. XXXVI. Now Ready, Price 7s. 


All the other bound volumes are out of print. Rubecriber 
w uld do well to order volumes as soon as possible after the con- 
viusion of cach half-yearty volume in March and September, as 
erly a limited number are bound up, and these soon lun out of 
pont. Most of our back numbers enn be had singly, price 2d. 
‘ach, through any bookseller or newsagent, or Ad. cach, post-free 
fom the otre (except index numbem, which are 3d. cach, or 
jest - free, 34d.) 

indexes for Vols. I., VI., VII., VITI., and IX., 24. each. Post 


Siew “ad, cach. Indexes to Vol. XI. and to subsequent vols., 3d. 
tach, or post free, Ad. Cases for diuding, Is. 6d. cach. 


. Subscribers are requested to order Cases and Vols. through 
their booksellers, and nut to send direct. The reenlitions of the 
J cst Office prevent their transinission through the Poet. 


OUR EXCHANGE COLUMN. 


—— 2 — 


The charge for Exchange Notices is 38d. for the first 21 words, 
and 3d. for every succeeding 8 words, 


— F. — 
Magnificent American Organ. carved walnut case, 


f. taps, octave Coupler, sUD- bias, VOX- humid aswell maker, ell, 
1 Canada! cost £4.—40, King's-road, Peckham. 


52in. nickel-plated ! Special Club“ Bicycle, lamp, 
tug, tuuaia, cost Lib, worth lo. In good order. What offers -— 
Usiver, Deanumont, Kilmarnock. 


Newts, Warty, Common, and Smooth. Very fine 
specimens, Exchange livestock, or anything userul All offers 
attended to.—Epaucunp Tre, Stony Stratiord, Bucks. 


Professionally made Building Frame, Bellows, 
the Reservoir, for a four-stopped orxan., What offers? No 
wiseupuble Offer refused. — TAN XI, Kushuw-road, Horsham. 


21 Stopped, 12 Open Wood, €$ Metal Miniature 
Onsen Pires. Longest wood pipe, l3in., longest metal do., ame 
„ eth. What offers ?—As above. 


Last 10 Vols. Scribner's (Century) Magazine.“ 
„ ven. Harper,” unbound ; 5 vols, * Ihe Tuentre. with photos. ; 
„ .d d numbers of * Knowledge,” Vol. I. Vol. II. complete. 
ravchange good Astr-nomical Telpecope ur O. G., &. -A. H. 8., 7, 
iope strect, Ediuburæah. 

Powerful 10-cell Hichromate Battery in tray, with 
my arrangement. Wil light 2 Swan limps. In exenunge for 
eu. Tathe, OF ofcri.—Nitus, kuster Cuuities Plating Works, 
„ ich. 

Wanted immediately, American Organ. or other 
k nd. Two manuals, pedals, foot swell, good condition. Will 
eachange piano, bicycle, steam engine and boiler. Further pur- 
toulars, V. K. ALLreess, Eltham, Kent. 


Electric Light.—Will sell my 12-quart Bunsen 
4 Daniell cells, complete, with lamp and wire. Oneis.—T. 
4 .uTekR., 


My Electro-Magnetic Engine. A self-acting 


3: untain. Wilh sell. Oſters.— I'. Canitik. 


Bicycle Bugle, and Rubber Treadies, and splendid 
I. nz Desk. Offers.—T. CARTER, 12, Purk- street, Stafford, 


Wheeler Wilson Treadle Machine. good order, not 
rew, cost 410. To exchange for Telescope, cither Bateman’s o 
Ta oba.d’s.—S. N. Witaines, Rowena House, Westward Ho! N. 
II. vou. 


“English Mechanic.” 40 numbers of vols. XI. 
„ XIV. And vols. XV., XVI. XIX., to date. A few numbers 
wanting. What offers: Anything useful.—Jas. Juunmann, 4, 
Me Accbnic-street, Glasgow, 

A large Young Dog. Exchange anything neeful. 
Durst watch dog or guardian.—W. O., 75, Viaduct-etrect, 
lordon, E. 


New Horizontal Slide-valve Cylinder, din. bore, lin. 
‘Sonke, and eccentric. What offers -—Wrte J. R., 15, Kock- 
‘treet, Shemicld. . 


Change Wheels for 4in. or Ein. Lathe. 


(eis: — R D. Saira. 


Vertical Copp r Boiler, 18in. by gin. 
linps wanted.—K. D. Ssuru, 


Sit. planed Gap-Bed. What offers ! R. D. Sxirn. 
Sin. Compound Slide-Rest. Gas Stocks and Taps 


Wanted.—R, Smith, 2, Fazakericy-street, Chori. y, Lanc. 


Alotof Conjuring Apparatus in exchange for 


Magi. Lantern.— Mr. Jon rs, 98, Packington- street, London. 


Wanted. Fusible Metal. melt at about 212deg. 
Mony useful things lu exchange. — Stute quantity to MI, Zinc- 
worker, Bexley Heath. 


“English Mechanic,” from 1875 to date, un- 
bhonud, tew numbers missing. Exchange anything. Oners re- 
yatod. =AL na, Decpear, dheffleld. 


Wanted, Merveilleux or Meritoire Camera, complete. 
Wii Eve in exchange volumes XI. to XVI. EN Ln MECHANIC 
bouf. d. -G. W. VALEXTIxE, L, III Z- stet, Southampton. 


* Engineer's and Surveyor’s Draughtsman,” 
DIE every variety of ernament used in plan drawing. quite 
„W. ort los. What offers ’—Witcians, lie, Uaderciitfe-strect, 
bracfurd. 


Mechanic.“ Last 7 vols., clean, with index, ready 
rule. Wanted exchange to value ipost card). — A. Jexwiss, 
latrendon- avenue, Leamington. 


What offers in Exchange for Wringing and 
fasono Macuise, 2 tin. rollers, perfectly new, cost K. Wall 
rod on approval. —JA wba Haden, Waterloo place, Willenhall 


Very powerful Microscope, 3 Powers, Brass Forceps, 
ic. n polianel walnut cuec. ba hange nucivu. appliances. — W. 
A . JURI., swantham., 


iva 


What 
Bicycle 


45 Moulding Planes, most in fair condition. What 
offers = Exchange. Worth 34. ench.— Arrana,” Dover. 


Silver Geneva Watch. full-jewelled Silver Dome, 
t dis. Exchange to value 458.— E. M. Bau, The Pheasautry, 
L. eme ten. 


Latin Dictionary, da 
eobrated Guy fuunacr of hospital. 
Bal! Pond-ioad. 


Pair of Lathe Standards; exchange for Camera 
Stand.—J., Lower Baton, Hereford. 


Scenograph or Meritoire Wanted. Give in exchange 
Eentleman s Silver Lever Hunter, compensated balance, jewelled 
13 boles, splendid timekceepcr.—Keysotvs, 39, Napier-street, 
Hoxton, Louden. 


Shakespeare’s Works (illustrated); cost 40s. 
Complete works of British Poets. Gent Microscope, magnifies 100 
diumeters. Offers desired. —Guay, 27, Cartland road, IIirunngham. 


Photographby.—Achromatie Lens. Tripod, Instan- 
taneous Shutter and Accessorics wanted for Sin, by fin. Camera ; 
give gontioman’s magnificent Silver Watch aud cash.— Rr 
Solus, Napler-street, Hoxton, London. 


Exchange, Horizontal Engine (new), 2} bore, 


Sin. stroke, polished flywheel and bed, for Slide. Lathe of 4 to 
jin. contres.—J. Firrus, 39, Market-strect, Hey wood, Lancs, 


dated 1676; published by 
What offery :—M., 111, 


THE SIXPENNY SALE COLUMN. 
—+oe—— 


Advertisements ara inserted in this column at the rate of 
6d. for the first 16 words, and 6d. for every succeeding 
S words, 

— — 


For Sale. 


„Hints on Electrical Bell Hanging and 
Batigns MCE XING, Illustrated Philosophical Catalogue, 3d.— 
EIITOL I, 16, Endell- street. 


Micro. Photos.— List of 350 one penny stamp.—E. 
and A. Disceta, to, Stock port- road, Manchester. 


Second-hand Lathes.— Send exact particulars of what 


you require and one stamp for list of second-hand Lathes, Parts, 
Rests, Chucks, Kc. — AIIANXIA Co., Colchester, Toul Makers tu 
the Hritish Government. 


Special Lathe for sliding two shafts at once, auto- 


male action; stop at any lensth.—Haitannia Co. 


Fretsaws. 2s. 2d. per gross; 1s. 1d. half-gross, post 


free —Le Rich, Coventry. 


For sale, Steam Governors. Apply to A. H. 
Kunin, 2), Great St. Helen's, E. C. 
Ordi 


Stylographic Pens Superseded. 
pens may be used. Complete, incase, with twelve pens, 3s. 6d. 
and 4s. od. —F. Ropentsos, 13, Greck-strect, Buho, London, W. 

Gilding Made Easy.—Transfer Gold Leaf 
‘Registered’. The beat leaf gold, specially prepared. Can be used 
by any pension, Sample book, post frec, Is. 6d , with full instruc- 
tions fur gilding, writing, illuminating, &¢.—Hix, Gouldbeater, 
Stoke Ne wington- road, London. 


Violin Strings. real Italian, unequalled for dura- 
bility aud tone, o Hrala, 13 stumps.— ALPHONSE Cari, Newbury. 

Collin-Mezin Violin. The finest new violin made. 
Descriptive list post frec.—-Atru OZ Cary, Importer, Newbury. 


American Organs, by Cornish and Coy. Pipe- 
like tone, and reaseuable price.—Sule Agent, Aru ONE Cary. 
Newbury. 

Brass Band Instruments. Drums, Flutes, 
Violins, &c.—Acruonse Cony, Musical Instrument Manufacturer, 
Newbury, Berks. List sixpence. 


Aniline Dyes, all colours, one shilling per ounce 
2d. pustuge.—J. Pourson, 31, Munsell-strect. E. 


Rose-Engine Lathe, with oval, eccentric, dome, and 
rectilinear chucks, &., £40.—H. MILN ES, Brownroyd. Erud ford. 


Mitchell's Patent Steam Washer. A fortnight's 


washing in an hour. — 126, Westgate-road, Neweastle- on- Tyue. 


Old Scientiflo Instruments, Broken Model 
Engincs, &c. For Kepairing, RKelacquering, Bronzing, &, see 
ucvertisement of H. F. Low LOAOXE, Uptician, High-strect, Slough. 


Watch Repairs.—New cylinder pivoted, 2s. 6d.; 
all pivots le—Kinu, Practical Watchinaker, Hoggate, Leeds. 
Liet gratis. 


Turned wrought-iron Pulleys, not polished on a 
Frindstone ke those generally sold. Cheap, strong, true.—J. 
ausHaw and Sons, Butley. : 


Friction Pulleys dispense with fast and loose 
nieys—one answers for both. lavaluable for ropes and belts. 
Uustrated cirvular frve.—Bauanaw nud Sona, Hatley. 


10,000 Artistic Photographs. Popular celebrities, 
Actresses, Celebrated Paintings, Antique und Modern sculpture, 
Massie studies for Artists, Kc. Unrivalled collection. Packets 
are sent for selection, post free. Catalogue and specimens, 6d.— 
T. WIILIIuS anc Co., Photographic Publishers (P 12). Bridgnorth. 
Agents wanted. 


Fretwork. — Illustrated Catalogue of Machines, 


Tools, Wood, and Miniature Designs, two stamps.—Hasork 
Bros., Settle, Yorks, 


Sensitised Paper (60gr.), 12 quarter sheets, 18. 9d., 
6 ditto, ls., post frec.— W. Rosinson, jun., 4, Smithduwn-rosd, 
Liven} vol. 


Pellicle to make 50z. emulsion, 1s. 6d. post free.— 
W. ROINsON, Jun., 40, Smithduwa-road, Liverpool. 


Stammering effectually Cured by Correspondence, 


and Manual of Instructions, or personally. Guaranteed.— Vox N., 
Aubert Fark Library, Highbury, N. 


Lathe . (in.). 4ft. flat and V-bed, 5-speed flywheel, 
3 T-reetée, Varicty of chucks, turning and screw tools, files, stocks 
und dies, tops, cutters, and grindstone. Cost nearly 430; price 
£14 lus. 26, Almorah-road, London, N. 


Drilling Machine Castings, 2s. 11d. per set. 
Bert and cheapest, Particulars free.— J. Touris 12, Cavendish- 
terrace, Barnsley. 


Pyrotechnic and Trade Chemicals. Lowest 


price at Gauszarand KeLLY's (late Page), 47, Black friars-road. 


Lathes, for Engineers, Amateurs, Jewellers, Wood 


Turners and all trades. Good tools at reasonable prices. —NS MELT 


Lathe Heads, Slide-Rests, Beds, Standards, Fly- 
wheels, Chucks, Tools, and appliances, any separate parts. 
DMELT. 


Turning, Screweutting, Boring, Planing, Fitting, 
Forgings, and Patterns. Amateurs’ dwu materials turned, &c.— 
Particulars, SMELI. 


Models of Machinery and Mechanical Inventions 
madeto mule and drawing. Oderate prices. Guod Work man- 
slip.— SMELT. ‘ 


Stocks, Taps, &c.—Lists i stamp.—W. R. BuELT, 


Engineer, , Gusdsuuth's-row, Fetter-lane, k. C. 


Photographs Copied, 3s. dozen. Beautiful 
Locket Minintures, two, Is—Grorur Klick and Sos, Frote- 
graphe, Bath. 


Your Photograph Enlarged to 1mn. in cravons 
155 ds. Ud.— HI. War, Artist, 31, Parkstont- und. Teck lam, 
ondon. 


Walnut-wood Boxes, 16 inches by &; wou'd suit 
tools, stationery, Kc. — Tevion and Co., Drithetd. 


Heat Apparatus, to illustrate Tyndall’s “ Heat, a 
Mode of Motion,” cheap, suitable for schouis, & STANLEY. 13, 
Hall way Approach, London Kridge, S. E. 


Press Castings. plancd, sct 128. Trenile Lathe, 
stock» and taps, Whitworth'’s, 40. — BLAKLLZXT, New- line, Cieck- 
heaton. 


Double Launch Engine, boiler. propeler, fittings, 
cylinders about din. by Jim. stroke, £40.—Jouwn Miperxrun, Hepe- 
struct, Glasgow. 

Microscopic Objects.—Birotate. Multihamate and 
Cruciform Spicula ef Hyalonema Mirabilis gloss pepe SPOKEN 
selected, 2 slides, bent mount, be. Sd.—W. M. x, 17, Lora street, 
Nottingham. 


Half H.-P. and 1 H.-P. Vertical Engines: also hori- 


zontal, with 212 cyundecis.— Wo. III CSO. 
Booth’s 30s. Mitre Machine and 4s. Cramp, new, 


268.— MM. Hicson, Oguen- arcet, Manchester, 


Polariscopie Objects.—Salacine, hippuric acid, 
copper sulpnate in gelatine), post free, lo sCanips 5 ote: Je stampa. 
— W. Bei cen, 18, Wansbeck-road, Hackney Wiek. Lonaon. 


6-inch Bourdon Vacuum Gauge; also Pressure 
Gauge ; perfect order; Cheap.—J iurs Mun vow, Adchuce: gasu bs, 
Ramsgute. 


Condensers (plano-convex), best English. fer 
hoto. enlarging, und Lanterns, mounted in brass ele, dune, 
fd. djin, 178. 6d. pair —Orric, H, Wyndolifte-rugd, ban- 
mingham. 


View Lenses. —Achromatie Meniscus, mounted, 
quarter, e8. öd. ; half, 6s. dd. ; fall - plate, 75. od. vach.—t?i i.t, aw 
above. 


28. 


Steamboats. Model Screw or Paddle Engine ; boiler 
12in. long, 48. cach ; two, 78. Gd.—Urtic, ax above. 


Perambulator, Bicycle Wheels, chinn handle. 
hood, and aprun complete, Ss. -R. G., 128, Ear ware tole 
Londen, W. 


Artificial Limbs.— Inventor visits prine:yal tics 
with specimens ; defies competition for comfort. — Apy, A 
ric lAL, braminer, Warrington. 


Oxygen Gas. compressed into iron bottles. Sd. cubic 
foot. Trade ouly supplied. Liberal discount given —Audicse 
below. 

Oxygen Gas, compressed, 10ft. bottle, £2 2s. , 20ĩt · 
dot ue, £3 3a.—Craxkson, 25, Burtiett's-buildings, Holborn. 


Electric Bell, Gin. gong, case, complete, 1ve.—Apply 
dy letter to Beck, Rothbury House, Putocy. 


Old Organ, stopped and open diapason, fiftecnth. 
principal, about two nundred metal. and easly weou popes. 
centre of tront, handsome inlaid. Bellows tscless . ole tas 
pedalt.—Recton, Little Gransden, St. Neuts, Hurts. 


Foreign Stamps, 100 genuine vanetics, including 
Peru, Chili, Heligoland, Grenada, Swan River, Bra, ir. n 
Guiana, Harbadoes, & Free, Ilöd.—H xi, IJ. T.. „y-. 
London. 


Ready- eut Sensitised Paper. Samples free, one 
stamp for postage.—P. Mircnev., Sydenham. 


Fret-Saw and Lathe, by Britannia Company. 
Having purchased one of ther Lathes, will sell £4, cost aoe, 
short time agu, hardly used. Also complete set batra 1112.0. 
Sold together or separately. —Rev. E. . S., Cnelbonaue So huvi, 
Warlinsham, Surrey. 

For House Cleaning.—The Rapid Paint lenning 
Soup works Uke magic. Sampie tin, peat dee, Ape ce. =>. I. 
BONNE, 3, Albion- terrace, Lewisham., 

20 Vols. English Mechanic” (Indices); 3 vols. 
“ Brief, one bound, z vols. Kuilaer ©; 20 fd. numus" Cas 
Kells Magazine,” quite clean; the lot, only 42; ruo reciared.— 
W. D., 9, Teal-street, Viaduct-strect, Loudun, E. 

Roberts’s Musical Shorthand. Liked by all, 
—Senud stamped envelope fur testimumals to We. IT. e, 
Rusbulme. 


Between 700 and 800 Foreign Postage Stamps. 
What offers? List free.—F. Evite, Worcester Park, Sus.:y. 


For Sale, London Gas Engine (Hutchinson's 
Patent), onc-mun power. —d. C. MATILIT I, Purkstune, Dorect. 


Milling, Blotting, and Shaping Machine, 
Sin. or bin. Lathe, .- W. H. G., 2, Smitu-strect, duet. e UAug 
Chelecu. 

Circular Railway, 9ft. dia. Rails, chiirs, ard 
sleepers, made to scale, 410. —E. SULLIVAN, , Mawbruy ivag, O. d 
Kent road, 8. E. 

Booth's Mitre Cutting Machine and Fatent 
Joincr'’s Instantaneous Grip Vlee.— IIc Guren, Agent for ue 
above, 11, Sutherland- terrace, Pimlico (oppusite tne Munster 
Tavern}. 


12 Bunsen’s Cells, complete, with carbons, sins, 


Clamps ; will sacrifice fur 08. -E. H. Glover, Wosd-ctroet, Wasit- 
hamstow. 


4in. centre Bench Lathe, new, 3ft. bright top bed, 228. 


—Hakpwick, Siddals-road, Derby. 


Machine for &crewing Bolts, Ke. All iren, with 


dies, price s. 64. Oflers.—Harmowica, Si ddals- rund. I: 15 


75 Microscope Slides, 2s. 6d. per dozen, or 13s, 
the lot.—Linrin, lev, Freedum-road, Dhectheiu. 


Cartes-de- Visite copied, twelve, 13 stumys. Suite 


able fur large luockets, &c.— MZA b, Borough, ILV. Brice 


Fiarmingo Boys. Six splendid carvings in South 
Kensington Museum, tq dy 41. Copies imitation avers seg, 
Ss. Sd. Sample, ls. 9d., pucked.—- MrbrAx b. Huivugl., LUDLS u 
Bridge. 


A large number of Flywheels of various sizes, for 
hand or power, chcap.— Apply, P. G., 1, Havelock-terract, bal- 
tersea Park-roud. 


One pair of Carding Engines (or drums for) fax, 


horsehair, or wool, Partuculam supplitd.—P G., as above. 


One 4in. square thread Screw and Nut, 1:3/t. long, 
and two ditto vin, ff. 6in., ditto. Uther Machinery, & . . . 
—aApply, P. G., us above. 


4-horre Vertical Boiler and Horizontal Fngine to 


suit. Also other engines, various powers, sheet, 
belting, and other machinery, all very cheap.—Apply, 1. G4 
above. 


Certain Cure for Acne, Blackheads, Greasinees 
or Face, Is. free.—A. B. C., 5, Richmuna- place, rignton. 


Britannia Company's Sin. back-gear Gap-Lathe. 


alide-rest, non stundurds, chucks, tools; acyn guuicas poet hb» * 


Chemist, Canterbury. 
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Metallic Violin Strings. Acknowledged success, 


X A ore E, post frec, 16. Jon x Eranco, 36, Kelvin grove, 
verponi. 


New Incandescent Lamps, 20 candle-power, to 
any address fur ds. 3d.—Tuop, 36, Wauscy- street. Walworth 


„English Mechanic,” odd numbers, from 160 tb 
739, and severul indices.—L,, 16, Adding ton-vtr eet, R. ung t. 
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EASY LESSONS IN BLOWPIPE 
ANALYSIS AND PYROLOGICAL 
MINERALOGY.—ITI. 


By Lieut.-Col. W. A. Ross, F. G. S. (late R.A.) 


Lesson II.— How to make Pyrological 
Lamps — Oil, Candle, and Gas. 


AVING considered in Lesson I., both 
literally and metaphorically, the best 
means of raising the wind” in studying 
Blowpipe Analysis, I must now ask my 
pupils to give me for a time the whole of 
their attention and mechanical ingenuity 
while we devote an hour to a not less im- 
rtant matter: the construction of our fuel- 
urners or lamps. As inferred in the head- 
ing, pyrological fuel exists in three states 
or conditions :—fluid, solid, and gaseous. In 
other words, as oil—for ‘‘ spirit,’’ i.e., alcohol, 
is useless in this relation,—as a candle, or 
melted fat, and as coal-gas; and it will be 
obvious that a lamp must be ially con- 
structed for burning either of these three 
fuels. 

Before entering on a description of the 
manufacture of these lamps, it will be neces- 
sary to refer to an objection entertained by 
many eminent blowpipe analysts of my ac- 
quaintance—more especially by those who 
have been students at Freiberg University 
rae the pyrological use of coal-gas as 
fuel. 

They say (what is quite true) that gas is 
invariably adulterated, more or less, with 
sulphur compounds; and, secondly, that as 
the travelling mineralogist or pyrological 
chemist cannot hope to obtain gas on the 
scene of most of his operations, it is a mere 
waste of time to teach him how to conduct 
these operations by means of gas as fuel; he 
ought therefore (they say) to use only oil or 
candle-lamps, in order that he may not be 
misled or betrayed by any sulphurous re- 
actions [I shall explain these hard 
words when I come to use them on my own 
account], or by the fatal facility” obtained 
in operations with gas, in consequence of 
its comparative cleanness, absence of wick- 
trimming, greater heat, &c. Now, with re- 
gard to the first of these objections, the pre- 
sence in some shape or other, more or less, 
of sulphur compounds in gas, although that 
defect certainly is invariable, it has not 
seemed to me, after an experience of some 
12 years, to produce any great difference 
of results from those realised by a pre- 
vious 12 years’ experience in operations 
conducted exclusively by means of oil 
and candle-lamps, except, of course, in 
cases of testing for sulphur and its 
compounds, when the latter alone must 
be used 


The second dictum of restricting the 
Operator at home to the use of oil and 
candle-lamps, because they are inferior to, 
but more easily carried or procured than 
gas, is, it seems to me, about as reasonable as 

require a chemist to use only in his home- | | 
laboratory the little dropping-bottles of 
nitric or hydrochloric 1940 which he is 
Compelled, for reasons of portability and 
Convenience, to use on his travels in test- 
— limestone rocks, &c., for carbonic- acid 


I would, therefore, strongly recommend 
my student not only to use a gas-lamp, but 
the most powerful of all pyrological lamps, a a 
wot-gas es worked by a foot-blower, as the power of his oil or candle-lamp so as to] tried one, I shall, as Berzelius says, pass 
oe and as long as he can procure it, and | use constant! a foot or hand-blower with | it by here. 

5 en he can no longer do so, to tax to the] it also. I believe a good deal could be done] Of oil pyrological lamps, by far the best, 
most his ingenuity, in order to increase] with a petroleum-lamp, but having never] and, indeed, the only one now known, is 


VOL XXXVII.-NoO. 946. 


210 


that invented by Berzelius himself (Fig. 5), 
which he filled with common olive, or even 
rape-seed oil, but when pure cocoa-nut palm 
oil, as it is sent from Ceylon, can be pro- 
cured for this lamp, it is simply perfection 
in the way of oil-lamps, as this oil becomes 
solid at a temperature of under 70° F., which 
renders it extremely portable, whilst it 
affords a perfect pyrocone.“ The follow- 
ing account, condensed from Dr. Scheerer’s 
Introduction to the use of the Blowpipe, 
translated by the Editors of the London 
Annals of Pharmacy and Practical 
Chemistry,“ published by Freeman, 69, 
Fleet-street, 1853, describes 


The Way to Make a Pyrological Oif-Lamp. 


First, make the chamber K (Fig. ö, which 
is about one-third the natural size) of tinned 
iron or brass, by bending round the bottom, 
and employing as few solderings as possible. 
This may be lacquered externally, black 
or brown, and should be attached to a metal 
loop with clamping-screw C, to move up 
and down upon the perpendicular rod 8. 
Oil is poured in at the opening A, which is 
closed by means of a screw-cup B (Fig. 6); 
a, Fig. 5, and a’, Fig. 6, is the socket forthe 
wick (made of strands of plaitcd cotton), 
which should be covered, when not in use, 
by a screw-cap similar to B. The principal 
construction of the socket and the opening 
for the wick may be perceived in the outline 
a’, and from the anterior view C', Fig. 6, 
also in the larger drawing at C. The lamp- 
chamber K should be screwed securely at an 
elevation equal to that at which the blow- 
pipe is to be held, and a convenient place 
obtained on the table to support the arm 
which holds the blowpipe.“ I may add to 
this account, that the stand is made of two 
cross pieces of brass B, screwed together by 
the perpendicular rod S. I now proceed 
to show 


How to Make a Pyrological Candle-Lamp. 


Make of any good-conducting metal, as 
zinc, a strong, oblong box, about the size of 
Aa (Fig. 7 section), one end being partly 
closed by a rectangular four-sided plate, the 
narrow sides of which taper inwards like 
the frame of a slate, as. shown (in plan) at 
B, Fig. 8. Into this box is slipped a rect- 
angular candle of the sume shape, having the 
double wick running near and parallel with, 
but not quite along, one of its two short 
sides, A b, Figs. 7 and 8. Even if I could 
myself make candles, it would scarcely be 
expected that I should have space or time 
here to give a description of the manufac- 
ture, but I may mention that the largest 
candle-inakers in the world—Messrs. Price 
and Co., of Battersea—-have a special mould 
for ‘‘ pyrological candles,“ producing indi- 
viduals the size and shape given in Fig. 7; 
the late Mr. Hatcher, their manager, having 
been so good as to call on me in Woolwich 
in 1874, to obtain directions as to the manu- 
facture. I have no doubt, from my know- 
ledge of their liberality and public spirit, if 
my name is mentioned in any communica- 
tion to that firm (which should ascertain 
from them the exact size of their candle), 
that they will retail such candles to bond 
Fille artisans at wholesale prices, especially 
if a number of workmen club together 
to purchase them. Fig. 7 represents a 
little more thun half of one of their 
pyrological candles (for of course they 
can be cut into any required lengths) A b 
resting on a metallic plate c, which again 
is supported and 1 upwards by a spiral 
steel spring a. The candle and spring being 
55 or rather pressed in position, the 

ttom of the box is closed by sliding 
through slots or grooves cut in the inner, 
bottom, longest sides, a long zinc or iron 
plate DD, tho front part of which, D d, 
acts as a tray for catching fallen beads, &c.; 
and upon this tray the owner may also 
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place his aluminium plate (to be afterwards 
described) when not in use, as it makes a 
far better tray than any other metal does. 
In conclusion, as regards oil and candle 
pyrological lamps, it should be mentioned 
that as they are generally used with hand- 
blowers (see Lesson I.), the jet and nozzle of 
the blowpipe must be carried upon a stand 
capable of directing them up and down 
upon the flame at any required angle. The 
best and most portable stand I have yet 
seen is that devised by Fletcher, of Warring- 
ton; it consists of three joints with a stand- 
piece for the lamp, of flat thin brass, and 
can be folded so as to be carried in a waist- 
coat pocket (see Fig. 14, p. 30, in my 
„Manual of Blowpipe Analysis”). The 
candle-lamp can be fed at top with melted 
fat, dripping, or even oil, so that one candle 
can be made to last almost indefinitely. A 
very excellent and practical fat or dripping 
pyrological lamp has been simultaneously 
devised by Dr. Foster, F. G. S. (who has 
given a description of it in the Mineralogica: 
Magazine), and by Lombardi, of 4, Argyll- 
place, Regent-street. It can be easily made 
of the closed end of an old iron gaspipe, 
about 2in. diameter (price 2d.), which 
contains an arrangement of zinc foil for 


carrying the wick at any point of the inner 


circumference, and is filled with melted fat. 
The whole article, with fuel, ought not to 
cost more than 6d. The instrument for 
‘‘snufiing ” these lamps will be described 
under the head of Apparatus. 


How to Make a Pyrological Hot-Gas Lamp 
(See Fig. 9). 


A is a brass tube, or if preferred, a rod 
about the diameter of the body-tube”’ of 
the blowpipe (Lesson I.), which screws per- 
pendicularly into a heavy metallic (lead or 
zinc) pedestal D. Upon this “ upright” 
fasten loosely by flanges at B, so that it can 
slide up and down, but remain fixed at any 
point, the tube B B’, to which is soldered 
near its lower part at B' the horizontal tube b, 
carrying a short Bunsen burner /. Now slip 
over the top of tube B B' another, similarly 
flanged, but much shorter tube C, with its 
flanges pointing downwards, carrying, by 
means of a solder near its top, the tube 
cc, which has a small slot or elliptical hole 
cut in its upper end c for the insertion of 
the foot-blower nozzle. These tubes (b and 
c) communicate by means of the gastaps 
E and E respectively, and two elastic tubes 
(connected with one main elastic tube by 
the triangular pipe Fig. 10) with the house 
gaspipe at any gas-bracket. F is an ordinary 
goldsmith’s blowpipe connected by an clastic 
tube with a foot-blower under the table 
(Lesson I.). G isa box which can contain 
any small apparatus, covered by an alu- 
minium tray (y) for falling beads, &c.; H, a 
platinum dish clamped on an iron pillar () 
over the base of the pyrocone, containing 
boiling distilled water for dissolving boric- 
acid beads, and obtaining the insoluble 
borates formed within them by the action of 
the blowpipe, as will be explained in a 
future lesson on Reagents.” The tubes b 
and c can evidently be used separately, if 
required. 

The above-described apparatus forms the 
most powerful and useful chemical blow- 
pipe own, excluding, of course, the 
oxyhydrogen, and such blowpipes as Hera- 
path’s, of Bristol, in which the blast is 
directed from the centre of the gaspipe. All 
such, as well as the pyrological use of an ordi- 
nary Bunsen burner, paralyse and jumble to- 
gether the chemical effects of oxidation and 
reduction, for which the ordinary blowpipe 
pyrocone is so justly celebrated, and cannot, 
therefore, be used here. 

The sketch accompanying this description 
is taken from an instrument designed and 
made for me by its inventor, my old pupil, 
M. Lomburdi, who showed me by a series 
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of experiments which place the matter be- 
yond doubt, that heating the gus is far more 
effective in obtaining this result than 
heating the blast, although it must be 
observed that Mr. Fletcher’s “hot-blast ” 
apparatus heats the gas as well. The whole 
thing, excluding the platinum dish, ought 
not to cost more than a few shillings. 


REVIEWS. 
The Smithy and Forge. By W. J. E. CRANE. 
London: Crosby Lockwood and Co. 


HE author of this work tells us that, so far 

as he knows, no English book on smith’s 
work exists which may be true; but there 
are many articles on the subject in technical 
serials, and in works which cover a wider 
field than the present manual, which is a 
rudimentary treatise in Weale’s series. The 
chapter on Coach-Smithing is by Mr. H. J. 
Witten, of Sheffield, and that on Ancient 
Ornamental Ironwork mainly by Mr. C. J. 
Hall. The rest of the book is, therefore, 
presumably by Mr. Crane; but whether he 
ig giving us the results of personal 
experience or not we are unable to 
discover. The first chapter is a sketch 
of the history of iron-forging, which 
is of the usual cyclopredic type, and 
conveys very little information to those 
anxious to learn something of the practical 
work of the smithy and forge. Speculations 
are very useful when they lead to a train of 
thought which may help to render a mystery 
a little less mysterious, but such sentences 
as this are misleading :—‘‘ How it caine to 
pass that so very carly in the history of 
humanity the primeval man discovered 
copper and tin in countries far apart, and 
that if they were combined an artificial 
metallic compound or alloy would be formed 
suitable for tool or weapon, it is impossible 
to say, — because the reader supposes that 
the author is going to give what is at least a 
vlausible explanation. Mr. Crane, however, 
bes nothing of the kind, and does not even 
stop to explain what he means by *‘ primeval 
mun,” who, for the first time, is credited 
with the discovery of how to make bronze. 
Passing from the introductory matter, we 
come to the practical part of the book, and 
find a variety of information which will be 
useful to the amateur wishing to set up, and 
work in, a little forge of his own; but to 
the practical craftsman we are atraid the 
book will be disappointing, while from 
the point of view of the technological 
educator it is anything but satisfactory. 
There are some excellent remarks on 
hammers and the way the heads should be 
placed in relation to the shafts, from the 
pen of Mr. Joshua Rose; and there is a 
practical chapter on farriery, in which Mr. 
Miles is freely quoted. Two pieces of 
cast steel can be welded together if proper 
care be used in the performance of the 
operation,“ says the author, and be proceeds 
to give directions, which include the 
cleaning of the scarfs by the file, roughening. 
covering with borax paste, binding with 
iron wire, and heating in a fire which cen- 
tains sufficient ignited coal to dispense with 
a blast. As a matter of fact, the welding of 
“ cast steel”? depends to a large extent on 
what is meant by the term, for, while some 
specimens are readily welded, others baffle 
the ingenuity of the smith, and lead to 
searches for some magic ‘‘flux.” In his 
remarks on case-hardening, Mr. Crane says 
that, there is not the slightest dith- 
culty, any degree of hardness may be given 
and almost any depth. The addition of salt, 
bone-ashes or bone black, animal charcoal, 
hoof, horn, or leather to the charcoal-powder, 
will regulate the degree of hardness, and the 
time of its exposure to the action of heat 
must be governed by the depth of steel 
required.“ ‘' Edges, however hard they may 
be, are never good if made of case-hard- 
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moments, and the doctrine of energy. As 
Mr. Browne points out, it is easy enough 
to understand the propositions so piciently 
to answer the questions propound 


poses of instruction, the examples have been 
chosen from simple geometry and elementary 
mechanism, screw - threads, gear- wheels, 
mechanical motions, engines, and boilers, 
the student who carefully works through 
the pages, and pays attention to what the 
author has to say, will find that he is some- 
thing more than a mere draughtsman when 
he reaches the end. 


i 
Electric Light: its Production and Use. By 
J. W. URQUHART, edited by F. C. WEBB, 
M. I. C. E., M. S. T. E. London: Crosby 
Lockwood and Co. l 
Tius is the second edition of this work, but 
the revision is so extensive that it is practi- 
cally a new book. So much indeed has 
been done in the way of elision and addition, 
that it is a wonder the author did not re- 
write the whole treatise. The author acted 
wisely in retaining the accounts of the earlier 
developments of electric machines and 
lamps; but there are many instances amongst 
later developments in which omissions might 
have been made without any loss, and cer- 
tainly there are a few appliances connected 
with electric lighting which ought not to 
have been omitted. The Wallace Farmer 
machine is fully described, even to the size 
and weight of wire on the armature and 
magnets---particulars not furnished in the 
ease of other and more useful machines; 
the Wallace Farmer lamp is still illustrated, 
and declared to have given considerable 
satisfaction“ when tried in this country, 
and there is a long description and two 
illustrations of the Urquhart lamp. Some 
well-known machines are described in 
very meagre fashion, while others 
are apparently considered unworthy 
of mention, and others aguin are referred to 
in a few lines, and the reader 18 in formed 
that they were described in a technical 
serial. The practical information afforded 
is vague in the extreme; for under the 


ened iron.“ says Mr. Crane; but in his 
Appendix, a rather jumbled- up collection 
of receipts, he says that, an iron drill thus 
case-hardened ” (that is by yellow prussiate 
of potash) will penetrate the hardest 
steel”! The coating of steel will be about 
one-sixteenth of an inch thick! and that 
merely by heating the iron to a cherry red, 
sprinkling on 4 little powdered yellow 
prussiate of potash, and reheating the iron. 
On another page in his appendix it is stated 
that Mr. Sagner uses a régenerateur Car- 
burateur,’ in the hardening of steel for 
tools, but no particulars are given. In the 
following paragraph, lard and resin are 
recommended to prevent rust, while on 
another page the lard and blacklead mixture 
is given. With a little more trouble the 
author might have extended his list of 
“receipts,” and for the sake of symmetry, 
he might have placed them in order. The 
book is freely illustrated, and as it is, we 
believe, the only manual on the subject, at 
least in a cheap form, it will form a useful 
addition to Weale’s series. 


Mechanical Drawing Self - Taught. By 
JosHua Rose. Philadelphia : Henry 
Carey, Baird, and Co.; London: Samp- 
son Low. 


HERE we have a practical work for the use 
of those who wish to become draughtsmen, 
and are unable to avail themselves of the 
services of a teacher. We can cordially 
recommend it to the attention of our readers, 
especially some of those who favour us with 
sketches. The work is thorough from 
beginning to end, and the reader does not 
look at many pages before he discovers that 
the author is a master of the subject he has 
set out to teach. Mr. Rose believes that in 
learning mechanical drawing without the 
help of a tutor the chief ditticulty is over- 
1 when 55 pupil has become sufticiently 
familiur with the instruments to be enabled : 

to use them without hesitation, and he has heading, - Number | of Bichromate Cells 
accordingly written @ chapter on plotting Required, we informed that a ae 
mechanical motions, 9 155 easily fol- will be given by six cells of quart size, wt 


lowed by a beginner, while affording him 24 will be needed to produce the arc; but 
pleasure and profit. Mr. Rose recommends to expect more than half an hour s continuous 


small drawings, as they take less time to light from any bichromate battery is said to 


make and cost less for paper; they requir be unwise, and there must be agitation of 
more skill than large Pe but 55 ee the liquid to obtain that amount of duration. 


comfortably made, as there is no necessity While the matter of the book is not what 
for stretching over a large board; they WE are entitled to expect after the experience 


tench more quickly and effectively too, tor of the last five years, the editing has not 
it is easier to draw a large than a very been carefully attended to. On P. 265, for 
small circle. The preliminary instructions instance, In one line a wire “ 1000th of an 
are given with a minute attention to details inch diameter” appears; and In another, a 
and yet without verbiage, while the illustra- 


5 wire 4, 000th of an inch in diameter is 
tions are excellent of their kind and ample said to be larger—a method of stating ner. 
in number. The choice of paper and ink, 


which is apt to mislead, because the printer, 
&c., form the first chapter, an the next is |°" somebody, has forgotten to add the s 
on the preparation and use of the instru- 


and make it 4,000ths. But even that is an 
ments, little diegrams being inserted to objectionable way of stating sizes. Por 
Show how the pens should be, and also how popular reading, the work gives a very fair 
they should not be, with a clear.and definite 


idea of the rise and progress of electric 
explanation of the why,” and instructions lighting ; but as a technical work, it is not 
how to remedy defects. The chapter on 


of a character to satisfy the requirements of 
lines and curves is an introduction to such 


the many professionals and amateurs who 
a knowledge of geometry and geometrical are now interested in the subject. 
terms as the draughtsman will find it| The Student's Mechanics. By WALTER R. 
essential he should acquire. Novices in| BROWNE, M.A. London: Charles Griffin 
the art of making 4 mechanical drawing} and Co. 
are not unfrequently ashamed of their| THERE are 80 many really good textbooks 
work after they have put in the section- | of Mechanics that the author of a new one 
shading or cross-hatching, which arises is perforce compelled to give some reason 
Seba from the effect upon the eye of why he has thought it necessary, OT at least 
iagonal between 1 lines, and other advisable, to publish his work. The present 
optical puzzles. an partly from the irregu- | volume is an introduction to the study of 
Jar way in which the cross-hatching or sec- | force and motion, and has grown out of a 
tional shading lines have been put in. In series of articles contributed to the Engineer 
a little diagram about ljin. square, Mr. | under the title “The Foundations of Me- 
“Rose shows how a large number of distinct chanics.” It differs from other textbooks 
pieces can be clearly exhibited in a work- | on the subject in the fulness and care with 
ananlike manner by means of the tri-[ which the foundations” have been con- 
angles” of 60° and 90°, the inclination of sidered—the author has, in fact, devoted his 
Lhe lines and their distance apart being the | pages to the teaching of such principles as 
only differences introduced. Altogether will enable the student to obtain a com- 
the volume is illustrated by three hundred | plete and thorough mastery of, for instance, 
and thirty engravings, and as, for the pur- | the composition of fo-ces, the principle of 


gress are here brought to the fore-front— 
e.g., the doctrine of central forces and the 
conception of energy, and the funda- 
mental facts being ex lained beforehand, 
the student obtains a better grasp of the 
consequences that flow from them as they 
are developed in the later portions of the 
volume. There are some other points in 
which the work differs from previous trea- 
tises on the subject, and it may therefore 
be recommended to students and teachers. 
We have also received the fourth edition 
of Prof. Tyndall’s Sound (Longmans), which 
has been revised and enlarged, the latter 


Light 
Science fur Leisure Hours, by R. A. 
Proctok (Longmans), is a third series of 


——The Joiner and Cabinet-maker—The 
Cooper (Houlston and Sons), are new 
editions of little books which may be useful 
presents to apprentices, as, while they 
endeavour to do something towards teaching 
the respective trades, they inculcate those 
principles of conduct which are necessary te 
success. — The Youth's Business Guide, by 
EXPERIENTIA”? (Wyman and Sons), con- 
tains sound advice, not only for youths, ut 
also for their parents. It is a very g 
present for a lad just starting in life, and a 
study of its pages will repay him for the 
labour. Practical Upholstery, by a 
WorkKING UPHOLSTERER (Wyman and 
Sons), is a technical manual which will be 
of use to those en aged in the trade, 
and to amateur Workers in this branch 
of furnishing.— The Education of Our 
Industrial Classes (Macmillan) is the 
address recently delivered by Mr. J. 
Norman Lockyer, at Coventry. It 
may be commended to all interested in 
technical education. Longman’s Magazine 
continues an apparently successful career. 
Besides the novels and lichter papers, No. 
7 contains a paper by Dr. A. Wilson, On 
Human Resemblances to Lower Life,“ and 
“An American’s Impressions of some British 
Song-Birds, by John Burroughs. 
Disease and Putrescent Air, by THOMAS 
Rowan (E. and F. N. Spon), is the first of 
a series of papers intended to promote the 
cause of sanitary science. The Universe, 
by JohN TATE (Portadown, Farrell), is a 
readable paper on & subject sufficiently 
indicated by the title. Like many others, 
Mr. Tate holds that there are probably 
universes beyond the one of which we know 
so little. 

We have also received Modern Steam Prac- 
tire and Engineering, by J. G. WINTON and 
W. J. MILLAR (Blackie and Son), & volume 
containing over 1,100 pages and 800 illustra- 


tions, which will require a lengthy notice. 


—d— — 
PRACTICAL NOTES ON PLUMBING.— 
LXVI.“ 


By P. J. Davies, H. M. A. S. P., &c. 
(Continued Jrom page 191.) 
Fire and Ship-Pumps—Quadruple Action. 
ES 328 is a sectional elevation of a quadruple 
action ship-pump, or one capable of doing 
the work of four barrels j ust double that of Fig. 


® From the Bailding News. All rights reserved. 


212 


ENGLISH MECHANIC AND ‘WORLD OF SCIENCE: No. 946. 


May 11, 1888. 


326. It will be seen that in the pump there are 
two barrels, A, B, one fixed above the other, and 
in such a manner that only one pump-rod is 
required to work the two pistons, plungers, or 
double buckets. On the opposite side of the 
barrel is fixed two longitudinal external chambers, 
or water channels, G H (see B, Fig. 329), and 
having inlet and outlet-valves I O MN, which, in 
reality, are nothing more than those at BE FI, 
Fig. 326; but in the diagram 328 are the two 
distinct barrels working into and only lifting 
one double set of valves, which must be large to 


— ̃ + 


— — 


compensate for the oxtra friction. There are two 
stuffing- boxes to overcome, and the dead points 
come round twice where they should only come 
once, which is on account of the very short stroke 
(but which, of course, might be altered to a 
longer one) between U and T. 

he head, V, forms an air- chamber: here the 
stuffing- boxes require to be kept screwed up very 
tight, which means more friction. With this 
arrangement too much labour is required to work 
the pump. The best plan is to fix the air- 
chamber at some other point, and to work the 
spindle stuffing-boxes a little loose. The action 
of this pump is as follows:—Turn the wheel to 
cause the bucket to ascend ; this closes the valves 
I and N, after which the valve M opens to allow 
the water to get into the main pipe; but at the 
same moment that M opens, so also does the suc- 
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tion-valve O, to allow fresh water to enter the 
pump. Give a back stroke, and OM will close 
and IN open, and so on. 


Fig. 329 is an clevation of the ship-pump Fig. 
328, which illustrates the two handles, and also 
the hose and branch-pipe E; it shows the spindle 

-box, the valve-doors P Q, and the trial- 
cock R; and it also shows one method of fixing 
the pump between two stays made with quarter- 
ing, &c. Return for a moment to Fig. 328: 
suppose the pump to be out of order, and that no 
water can be obtained. What should be first 
done under such circumstances? The answer 
is, Examine the sucker-valves O I, for one of them 
is almost certain to be out of order, which will 
also render the other useless. is valve must 
be either cleaned out or re-leathered. But 
suppose you have plenty of water in the barrels, 
and that the pump throws at the hand or back 
stroke only. at is then best to be done? The 
answer is, If it throws only at the hand stroke, 
examine the outlét-valve on the back stroke, for 
it is sure to be out of order. It allows the water 
to ‘‘jig ’’—that is, as the plunger works up and 
down in the barrel, so will the same water keep 

with the plunger; and why? Simply 
use the outlet-valve allows the free passing 
of the water. It is possible, but not very probable, 
that both outlet-valves may be out of order at 
one time. Should such, however, be the case, 
the effect will be that there cannot be any water 
pumped, because the pistons will throw the water 
ck to supply the reverse stroke of the plunger, 
and you will be apt to think that one of the 
sucker-valves is out of order. Now, to determine 
whether it be the top valves or not, open the small 
trial-cock R, Fig. 329. If water flows out, the 
bottom valves are sound, and the two top, or 
outlet-valves out of order. Whatever refers to 
the valve action in this pump also refers to the 
double-action pump, Fig. 326. 


Diaphragm Pumps. 


This kind of pump is illustrated at Fig. 330. 
A is the chamber, with flanges to hold the india- 
rubber diaphragm K, and the suction-valve B, 
with the outlet-valve E. The action is as 
follows :—Fill up the pump or chamber A with 
water; also the pipe E up to the valve F, and 
work she handle; this will soon produce the 
necessary vacuum in the suction-pipe. 

This pump may be made to work without the 
valve F by forming a valve in the diaphragm 
that will open outwards. HIJ illustrates a kind 
of bellows pump. All that is n is an 
inlet and an outlſet- valve, as in the lead-burnin 
bellows, Fig. 220. The pipes should be fix 
upon the bottom board, and the top may be 
worked by any mechanical contrivance. 


(To be continuc”.) 


AMATEUR PHOTOGRAPHY. 
By W. J. Lancaster, F. C. S., F. R. A. S. 


1 330 years ago, two simultaneous dis- 

coveries were made in opposite branches of 
Natural science, and for diametrically opposite 
ends. The one discoverer, Fabricius, precipitated 
a chloride of silver by the addition of some 
common salt to a solution of silver. He collected 
the precipitate, and, to his utter astonishment, 
when the new salt was exposed to sunlight it 
instantly began to assume a dark colour. 
Fabricius followed out a course of experiments 
with this sensitive salt; but nothing else came of 
it than a knowledge that light caused the sult to 
blacken. In the same year, J. B. Porta, an 
Italian philosopher, discovered that an inverted 
image of trees, &c., could ba produced on a 
screen, if the light reflected from them passed 
through a small hole in a shutter. To the delight 
and astonishment of hundreds, Porta exhibited 
the wonderful image on the wall of his apart- 
ment. Here were two germs from which that 
most interesting art, photography, has developed. 
Time and space would fail me to tell of the long, 
long struggles, failure after failure, which became 
the common lot of those who first attempted to 
„fix the image printed by sunlight. Not 
daunted by repeated failures, they pursued their 
studies until an image was obtained fixed. 
Those who can remember the Daguerrotype, and 
the time occupied in producing a good picture, 
must wish now that they could be young once 
again, with present apparatus and plates, with 
nearly all ready done that has to be done. The 
amateur of the present day can, for a mere trifle, 
procuro apparatus, plates, chemicals, &c., &c., and 

think I may flatter myself that I have done not 
a little in introducing photography to thousands 
who would never have thought of it. Le Mer- 
veilleux has borne out its name, and it has been 
a delight to me, past any words, to be able to give 
men a means of thinking. I would spond the 


whole of my life in getting men and women to 
think; but it is a di ee to Ee 
In studyi hoto , however, a man m 
think ; ke auat be methedieal, he must be clean 
and careful; and as a consequence a man should 
be better if ho becomes an amateur photographer 
of the right kind. Nature gives him more of her 
charms, and to know nature more, means to love 
her more. There are, however, many readers of 
‘‘oura’’? to whom even the guinea, necessary to 
purchase a Merveilleux, is an item of no mean 
importance, and it is to them I address this first 
article. In the first place, to obtain good results, 
you must have a good lens; I would not advise 
any one to have a common lens, I mean a single 
crown lens. Get by all means an achromatic lens, 
and I will describe one known to many of our 
readers as an excellent lens, at a nominal cost—I 
mean Le Merveilleux lens. This lens I worked out 
specially for the quarter-plate cameras, and I 
etermined to place it within the reach of every 
amateur. Now I give a drawing of this lens, as 
mounted for 58.; but I shall be very pleased to 
sell the lens only, without the brass mount, to 
any amateur who can make up the mount for 
himself. This I will not do as a regular thing, 
and I do it only for readers of ours. Now 
the lens in its mount (Fig. 1) consists first of a 
meniscus achromatic lens I8in. diameter, and in. 
focus. The lens may be mounted in a cardboard 
tube 14 in. long, and large enough to the 
lens at one end; at the other end a cardboard 
diaphragm, with an aperture of either jin. or 
jin. will answer well. It would be better to 
mount the lens in a brass cell and tube, the lene 
to be rolled in the cell, and the cell screwed into 
a brass tube, this will give much greater truth 
than the cardboard tube; still, the latter, carefully 
made, will take either portraits or views; in any 
case let the diaphragm be zin. from the front 
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surface of lens. Now, if any amateur should 
care to fit a rack and pinion, he may do it as in 
Fig. 2. The body tube, being stronger than in the 
sliding mount, will hold the screws which carry 
the strap. The rack is of course let into the 
thinner sliding tube, and the pinion-wire turned 
down, excepting the part gearing into rack ; there 
must be a recess in the strap to allow this part of 
pinion to rotate freely, the pinion nut is turned 
and driven tightly on to the squared end of 
pinion. I shall be pleased to explain the racking 
part more in detail, should any one desire it. 
Having the lens mounted, the next point, and 
really the most important, is the camera. Nowa- 
days, with plates working in 180th of a second, 
it is of the utmost importance to have the camera 
quite light-tight. Now a very good makeshift 
can be made out of a cigar-box. Get a cigar-box 
as near as possible the size of one I have before 
me, it measures inside Qin. by 4}in. by 3ŝin. In 
one end of this box cut a hole to take the flange 
of lens, at the other end cut another hole, about 
the same size, and bin. from the lens end put 
strips of wood, between which a piece of ground- 
glass, 4jin. by 3}in will slide smoothly. In the 
opposite end to lens, puta common spectacle lens, 
5in. focus, to focus with; build this in the bottom 
of a pill-box, and keep the lid of pill-box to 
cover lens when not in use. Having lined all 
the inside of box with either dead black paper or 
velvet, and with a similar material and india- 
rubber bands making the lid light-tight, you will 
have a usable camera for less than 6d. Now 
then, how to use it. First put ground-glass in 
its place, with ground surface next achromatic 
lens, then pull cap off lens, and also off the 
focussing lens at the back ; take it and focus the 
sitter, make a mark exactly whero the box stood 
when in position ; now take the camera back to 
k room, remove the ground-glass, and put in 

its place a dry plate, with prepared side towards 
achromatic lens, close cap on back lens, and close 
box carefully, take it out of dark room, and put 
it on the stand exactly where it was before, 
expose, and go back into the room and develop. 
Now, this is the simplest camera any one could 
make; but there is the one difficulty, that is 
having to take the camera into the dark room, to 
ut plate in after focussing ; but as you cannot 
ave everything for sixpence, it must be put up 
with. A really good working camera is Le Mer- 
veilleux camera, Fig, 3. This is really a box 
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cut in two, with a bellows body glued to front 
and back. The camera can be made by an 
ordinarily clever amateur : the one part, perhaps, 
which will perplex him most will be the bellows. 
I shall, however, be pleased to help any one over 
the stile by letting him have a bellows at a 
nominal cost. This, however, he can make, if 
he makes up his mind to do it, and in my next 
I will give the instructions necessary to enable 
him to do this, and much more. 


WOMEN AS INVENTORS. 


OME thinkers who maintain the mental in- 
equality of the sexes adduce as a proof of 
eir position the statement that woman has never 
approached man as an inventor, however nearly she 


may have equalled him in the fields of art and 
literature. 
In an article in the North American Review, 


Miss Matilda Joslyn Gage seeks to establish the 

esis that inventive genius knows no sex, unless it 
be to give some slight advantage to the ladies. The 
Paper is one of interest, though the reader will 
Probably pay more heed to the narrative of the 
Mvention of the cotton-gin by Mrs. Greene than to 
the tradition that Isis taught breadmaking to the 

Swart Egyptians.” The hunter’s net, the 
Warior’s axe, the art of making pottery, the method 


of manufacturing silk are all claimed as feminine 
discoveries. Lacemaking is another pre-eminently 
womanly art, and, whatever may have been its 
origin, it appears certain that the stitch used for 
„Venetian 7 in the thirteenth century, and 
afterwards lost. has been invented anew by the 
Signora Bessani, an Italian workwoman, who ma 
be expected to reap substantial benefit from her 
fifteen years’ patent. Miss Gage attributes pillow- 
lace making to Barbara Uttmann, Cashmere shawls 
to the famous Nourmahal, and the Japanese 
relief decorations to Kamejo. On some of these 
and other mstances which she eites, it might be 
possible to raise controversy, but she is on suret 

und in her ‘‘ modern instances. An important 
industry of the United States is due to Betsy 
Metcalf, who in 1798 made the first straw bonnet. 
The cotton-gin was the invention of Catharine 
Littlefield Greene, whose attention, as a planter’s 
wife, was called to the matter by the frequent 
prophecies of the fortune that awaited anyone who 
could devise a mechanical plan forseparating the seed 
from the cotton. She had a happy thought, and 
by the aid of Eli Whitney, who was then boarding at 
the house, it was in less ten days transformed 
into a working model. The cotton-gin, it need 
hardly be said, gave an immense impetus to the 
productive powers of the Southern States. The 

erican ‘‘ mower and reaper ” is claimed as the 
work of Mrs. A. H. Manning, though patented in the 
name of her husband. That the smallest inventions 
sometimes prove the most lucrative is evidenced 
by the statement that the gimlet- pointed screw, 
the idea of a little girl, has cenl Sod millions of dollars 
to its patentee.” Miss Gage adds many other 
instances, and concludes her vindidation by 
declaring that civilisation is retarded by all forms 
of thought, customs of society, or system of law 
which prevent the full development and exercise of 
woman's inventive power.“ 


EMULSION PROCESSES FOR 
BEGINNESS.* 


N the first place, as collodion emulsionsare not in 
t use now, I shall only just touch on the 
way in which I succeeded best—I believe, that of 
Colonel Stuart Wortley. I dissolve the pyroxyline 
and salts in ether and alcohol in proper proportion 
for the required quantity, and pour out to set, not 
too much, but enough to cut up into small pieces: 
these I put into a bottle to cover with an acid 
solution of NOs, 80gr. to loz. water, for two 
hours, afterwards drain, and wash in water by pla- 
cing them on a piece of muslin stretched over a 
paraffin-lamp chimney, and pouring water thereon 
tor an hour; afterwards dry on blotting-paper. 
Redissolve in ether and alcohol, and coat plates, 
afterwards dosing them them with a ‘‘ preserva- 
tive.“ 
As regards gelatine, I believe that no process 


beats that of Mr. Bennett that is, the long emul- 


sification process but owing to uncertainty of the 
gelatine keeping good for so long a time, I have 
now discontinued that process, and stick to boiling. 
The ammonia process I have not tried, as my plates 
are equal to any procurable, and that with less 
trouble and almost certainty of result, so I will 
give you my manner of working. 

In the first place, all utensils are made as clean 
as possible. A large saucepan is filled with water, 
20gr. of gelatine put into a bottle with 6 or 7oz. of 
water, and ll2gr. AmBr, 6gr. KI, and 4gr. AmCl ; 
2 drops acid, hydrochloric; heat the water in the 


| saucepan, place init the bottle until the gelatine is 


| dissolved, coat, aud add 


by red light 200gr. AgNO; in 
crystals, and shake until dissolved, Which may be 
known by the sound. I put this in a dark place until 
convenient for boiling. I have kept emulsion in this 
state for three weeks without experiencing any ill 
effect. 

The boiling is done by placing the bottle un- 
corked in a covered saucepan containing water, 
which is brought to bong point if kept there for 
60min., shaking occasio ay when cold, the full 
quantity of gelatine is added, viz., 20gr. per ounce, 
stirring well up from the bottom, and pouring into 
a dish to set. When cold, squeegee the emulsion 
(after being scraped up from the bottom of the dish 
with a p through muslin into a solution of 
bichromate of potash, stir it up with a strip of glass, 
and leave for half an hour or more; then place in 
a sieve and drain well, afterwards well wash in 
running water foran hour moa melt again, and 
make up to 100z. I found the addition of alcohol 
unnecessary, except when I wish to keep the emul- 
sion, when I cover it with methylated spirit. 

The plates are cleaned, and a substratum of sodic 
silicate-solution in water J per cent. applied witha 
sponge, and allowed r to dry. I find an 
effectual cure for frilling, and at the same time it 
renders the operation of coating more easy, allow- 
ing the emulsion to flow like collodion without the 
use of spirit. The emulsion is warmed and passed 


*By M. LOocxE TT, from a paper read before the North 
Staffordshire Photographic l 


are judged to be 
4 them. These pla 


through four thicknesses of flannel into a jug; 
again pour upon the plates as with collodion, but 
se fe htly drain and then place upon cold glass 
plates to set, which they do in ten minutes. After- 
wards place upon racks in a well-ventilated drying 
cupboard, the door of which is not opened until they 
uite dry, or marks will occur in 

I find give thin images unless 
plenty of bromide be used. The best proportion is: 
—ammonia, 4; ammonia bromide, $ ; pyro, 2 per 
oz. of water. But I think that if anyone give the 
common carbonate of soda a trial, he will prefer it 
to ammonia. Use a saturated solution, with which, 
and 1 grain pyro and 3 ammonia bromide, I get 
denser and brighter negatives than with 2gr. pyro 
and ammonia. 


— 


PROF. TYNDALL ON RADIATION.“ 


JT is pretty well known that for a long series of 

years I conducted an amicable controversy with 
one of the most eminent experimenters of our time, 
as regards the action of the earth’s atmosphere on 
solar and terrestrial radiation. My contention was 
that the great body of our atmosphere—its oxygen 
and nitrogen— but little effect upon either the 
rays of the sun coming to us, or the rays of the 
earth darting away from us into space; but that 
mixed with the body of our air there was an 
attenuated and apparently trivial constituent which 
exercised a most momentous influence. That body 
as many of you know, is aqueous vapour, the amount 
of which does not exceed 1 per cent. of the whole 
atmosphere. Minute, however, as its quantity is, 
the life of our planet depends upon this mapo 
Without it, in the first place, the clouds could drop 
no fatness. In this sense the necessity for its 
presence is obvious to all. But it acts in another 
sense asa preserver. Without it as a covering, the 
earth would soon be reduced to the frigidity of 
death. Observers were, and are, slow to take in 
this fact, which nevertheless is a fact, however im- 
probable it may at first sight appear. The action 
of aqueous vapour upon radiant heat has been 
established by irrefragible experiments in the labo- 
ratory; and these experiments, though not un- 
opposed, have been substantiated by some of the 
most accomplished meteorologists of our day. 

I wished much to instruct myself a little by actual 
observation on this i bt under the open sky, 
and my first object was to catch, if possible, states 
of the weather which would enable me to bring my 
views to a practical test. About a year a little 
iron hutembracing a single room, was erected form 
benefit upon the wild moorland of Hind Head. 
From the plateau on which the hut stands, there is 
2 free outlook in all directions. Here, amid the 
heather, I had two stout poles fixed firmly in the 
ground 8ft. asunder, and a stout cord stretched 

m one to the other. From the centre of this 
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cord a thermometer is suspended with its bulb 4ft. 
above the ground. On the ground is placed a pad 
of cotton wool, and on this cotton wool a second 
thermometer, the object of the arrangement being 
to determine the difference of temperature between 
the two thermometers, which are only 4ft. vertically 
apart. 
Permit me at the outset to deal with the subject 
in a perfectly elementary way. In comparison 
with the cold of space, the earth must be re 
as a hot body, sending its rays, should nothing 
| intercept them, across the atmosphere into space. 
The cotton wool is chosen because it is a powerful, 
though not the most powerful, radiator. It pours 
its heat freely into the atmosphere, and by reason 
of its flocculence, which renders it a non-conductor, 
it is unable to derive from the earth heat which 
might atone for its loss. Imagine the cotton-wool 
thus self-chilled. The air in immediate contact 
with it shares its chill, and the thermometer lying 
upon it partakes of the refrigeration. In calm 
weather the chilled air, because of its greater 
density, remain close to the eurth’s surface, and in 
this way we sometimes obtain upon that surface a 
temperature considerably lower than that of the air 
a few feet above it. The experiments of Wilson, 
Six, and Wells, have made us familiar with this 
result. On the other hand, the earth’s surface 
during the day receives from the sun more heat 
than its loses by its own radiation, so that when the 
sun is active, the temperature of the surface exceeds 
that of the air. 
These points will be best illustrated by describing 
the course of temperature for a day, boginniug at 
the 


sunrise and ending at 10.20 p.m. on the 4th of 

March. The observations are recorded in 

annexed table, at the head of which is named the 
place of observation, its elevation above the sea, 
and the state of the weather. The first column in 
the table contaius the times at which the two 
thermometers were read. The column under 
“Air” Rives the temperatures of the air, the column 
under Wool” gives the temperatures of the wool, 
while the fourth column gives the differences 


° Extracted from a paper in the Contemporary He- 
vi: vo. 


214 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 946. 


May 11, 1883. 


re — d ä ———ä' b ſ -—ä—— ä ! ..äp : —öäy—ö ñſ ᷑. . — . — — — — — — 


between the two temperatures. It is seen at a 
glance that from sunrise to 9.20 a. m. the cotton - 
wool is colder than the air; at 9.30 the tempera- 
turesarealike. This is the hour of intersection,“ 
which is immediately followed by in version.“ 
Throughout the day and up to 4 p.m. the wool is 
warmer than the air. At 4.5 p. m. the temperatures 
are again alike: while from that point downwards 
the loss by terrestrial radiation is in excess of the 
gain derived trom all other sources, the refngera- 
tion reaching a maximum at 7.30 p.m., when the 
difference between the two thermometers amounted 
to 10° Fahr. When the observations are continued 
throughout the night, the greater cold of the surface 
is found to be maintained until sunrise, and for 
some hours beyond it. Had the air been perfectly 
still during the observations, the nocturnal chilling 
of the surface would have been in this case greater; 
for you can readily understand that even a light 
wind sweeping over the surface, and mixing the 
chilled with the warmer air, must seriously inter- 
fere with its refrigeration. 


Hind Head, Elevation 850ft. Sky cloudless. Hoar 
frost. Wind light, from north-east. Course of 
Temperature, March 4, 1883. 


Time. Air. Wool. Difference. 
N 2 2 
6.50 A. Ax. (sunrise) 31 25 6 
7.20 32} 244 8 
7.40 3 25 9 
8.5 35 27 8 
8.20 35 30 5 
9.15 40 os 2 
9.20 41 40 1 
9.30 (intersection) 41 41 0 
9.40 (inversion) 41 42 1 
10.15 424 45 a 
11.0 45 52 7 
11.30 47 55 8 
12.0 noon 50 58 8 
12.30 P. u. Q 593 91 
1.0 30 57% 74 
2.0 49 60 1 
2.30 48 58 10 
3.0 49 56 17 
3.30 48 52 4 
4.0 47 48 1 
4.5 (intersection) 47 47 0 
4.10 (inversion) 47 45 2 
4.15 47 43 4 
4.50 46 41 5 
7.0 35 20 9 
7.30 35 25 10. 
8.30 A 244 9 
9.40 33 24h S} 
10.2 32 24 8 


Glacial wind from north-east. Stars very bright. 


Various circumstances may contribute to lessen, or 
even abolish, tho difference between the two 
thermometers. Haze, fog, cloud, rain, snow, are 
all known to be influential. These are visible im- 

diments to the outflow of heat from the earth: 

ut we have now to deal with the powerful 
obstacle to that outflow to which reference has been 
already made, and which is entirely invisible. The 
pure vapour of water, for example, is a gas as in- 
visible as the air itself. It is everywhere diffused 
through the air; but, unlike the oxygen and nitro- 

en of the atmosphere, it is not constant in quantity. 

e have now to examine whether meteorological 
observations do not clearly indicate its influence on 
terrestrial radiation. 


Air almost a 
Light south- 


January 16.—Extremely serene. 
dead calm. Sky without a cloud. 
westerly air. 


Time. Air. Wool. Difference. 
P.M. : : : 
3.40 43 37 6 
3.50 42 35 7 
4.0 41 35 6 
4.15 40 5 6 
4.50 3 32 6 
5.0 37 28 9 
5.50 37 3 7 
6.0 36 32 4 
6.50 36 3 5 
7.0 36 28 8 
7.30 354 28 7} 
8.0 35 26 9 
8.90 3 25 9 
9.0 35 27 8 

10.0 35 28 7 

10.30 35 29 6 


With a view to this examination, I will choose a 
series of observations made during the afternoon 
and evening of a day of extraordinary calmness and 
serenity. The visible condition of the atmosphere 
at the time was that which has hitherto been con- 
sidered most favourable to the outtlow of terrestrial 
heat, and therefore best calculuted to establish a 
large difference betwecn the air and wool thermo- 
meters. The ltthof last January was a day of this 
kind, when the observatious recorded in the 
annexed table were made. 


During these observations there was no visible 
impediment to terrestrial radiation. The sky was 
extremely pure; the moon was shining: Orion, the 
Pleiades, Charles's Wain, including the small com- 
pawon star at the bend of the shaft, the North 
Star, and numbers of others, were clearly visible. 
Alter the last observation, my note-book contains 
the remark, ‘* Atmosphere exquisitely clear; from 
zenith to horizon cloudless all round.“ 

A momeut’s attention bestowed on the column of 
differences in the foregoing table will repay us. 
Why should the difference at 6 p.m. be fully 5 Ices 
than at 5 p.n.: and again 5° less than at 8 and at 
8.30 respectively? There was absolutely nothing 
in the aspect of the atmosphere to account for the 
approach of the two therinomcters at 6 o’clock— 
nothing to account for their preceding and subse- 
quent divergence from each other. Anomahes of 
this kind have been observed by the hundred. but 
they have never been accounted for, and they did 
not udmit of explanation until it had been proved 
that the intrueion of a perfectly invisible vapour 
was competent to check the radiation, while its 
passing away reopened a doorway into space. 

It is well to bear in mind that the difference 
between the two thermometers on the evening 
here referred to varied from 4° to 9°, the latter 
being the maximum. 

Such observations might be multipliéd, but, 
with a view to saving space, I will limit the re- 
cord. On the evening of January 30, the atmo- 
a was very serene; there was no moon, but 
the firmament was powdered with stars. At 
7.15 p.m. the difference between the two thermo- 
meters was 0°; while at 9.30 p.m. it was 4°, the 
wool thermometer being in both cases the colder 
of the two. On February 3rd observations were 
made under similar conditions of weather, and 
with a similar result. At 7.15 p.m. the difference 
between the thermometers was 6°; while at 8.25 
p.m. it was 4°. On both these evenings the sky 
was cloudless, the stars were bright, while the 
movemeut of the air was light, from the south- 
west. 

Inall these cases the air passing over the plateau 
of Hind Head had previously grazed the com- 
paratively warm surface of the Atlantic Ocean, 
where it had charged itself with aqueous vapour 
to a degree corresponding to its temperature. Let 
us contrast its action with that of air coming to 
Hind Head from a quarter less competent to charge 
it with aqueous vapour. We were visited by such 
air on the 1Uth of last December, when the move- 
ment of the wind was light from the north-east, 
the temperature at the time being very low, and 
hence culculated to lessen the quantity of atmo- 
spheric vapour. Snow a foot deep covered the 
heather. At $.5a.m. the two thermometers were 
taken from the hut, having a common tcmpera- 
ture of 39°. The one was rapidly suspended in 
the air, and the other laid upon the wool. I 
was not prepared for the result. A single minute’s 
exposure sufficed to establish a difference of 5 
between the thermometers; an exposure of tive 
minutes produced a difference of 13°; while after 
ten minutes’ exposure the difference was found 
to be no less than 17°. Here follow some of the 
observations :— 


December 10.—Deep snow; low temperature ; 
sky clear; light north-easterly air. 


Time. Air. Wool. Difference. 
A. M. c 2 c 
8.10 29 16 13 
8.15 29 12 17 
8.20 27 12 15 
8.30 26 11 15 
8.40 26 10 16 
8.45 27 11 lo 
8.50 29 11 18 


During these observations, a dense bank of cloud 
on the opposite ridge of Blackdown virtually re- 
tarded the rising of the sun. It had, however, 
cleared the bank during the last two observations, 
aud touching the air themometer with its warmth, 
raised the temperature from 26° to 27° and 29°. The 
very large difference of 187 is in part to be ascribed 
to this raising of the temperature of the air ther- 
mometcr, I will limit myself to citing one other 
case of a similar kind. On the evening of the 31st 
of March, though the serface temperature was far 
below the dew point, very little dew was deposited. 
The air was ebriously a dry air. The sky was 
perfectly cloudless, while the barely perceptible 
movement of the air was from the north-east. At 
10 p.m. the temperature of the air thermometer 
was 37°, that of the wool thermometer being 20°, it 
refrigeration of 17° being therefore observed on this 
occasion. 

From the behaviour of a smooth ball when urged 
in succession over short grass, over a gravel walk, 
over a boarded floor, and over ice, it has been in- 
ferred that, were friction entirely withdrawn, we 
should have no retardation. Ina similur way, when 
under atmospheric conditions visibly the same, we 
observe that the refrigeration of the earth’s sur- 
fuce at night markcuily increases with the dryness 
of the atmosphere we may iufer what would 


occur if the invisible atmospheric vapour were 
entirely withdrawn. I am far from saying that the 
body of the atmosphere exerts no action whatever 
upon the waves of terrestrial heat; but only that 
its is so small that, when due precautions are taken 
to have the air pure and dry, laboratory expen- 
ments fail to reveal any action. Without its 
vaporous screen, our solid earth would practically 
be in the presence of stellar space: and with that 
space, so long as a difference existed between them, 
the earth would continue to exchange temperatures. 
The final] result of such a process ay be surmised. 
If carried far enough, it would infailibly extinguish 
the life of our planet. 


USEFUL AND SCIENTIFIC NOTES. 


— — 


Injuries by Insects to Farm Crops.— Miss 
E. A. Ormerod, F. M. S., recently delivered a lecture 
before the Institute of Agriculture, in the Theatre 
of the South Kensington Museum, on this subject. 
After some introductory remarks, she said that the 
turnip-tly ravaged the turnip crop in 1881 to such 
au extent as to cause a money loss of more than 
half a million. It was a six-legged grub, with a 
distinct head and jaws: and when it became the 
perfect beetle, with its gaily-striped horny wing- 
cases, beneath which lay a pair of under-wings, 
it conveyed itself far and wide, to our great Injury. 
The wire-worm or click-beetle laid its roundish eggs 
on the ground, or on herbage close to the ground. 
It was one of the most destructive crop pests, as if 
lived five years before it turned into the chrysalis, 
feeding most of this time on the roots or under- 
ground stems of corn, bulbs, or almost any kind of 
crops. The caterpillurs possessed not ouly three 

irs of feet, but also several pairs of short suckers, 

nown as sucker- feet, never exceeding five pairs in 
number. The caterpillar did much damage to 
crops in gardens. It laid its eggs in patches, which 
was the habit of a smaller species of cabbage 
butterfly. There was another, the hop aphis, and 
the ladybird, its natural enemy. Then as to the best 
means of prevention or remedy. Year by year obser- 
vation showed that the best meansto =a an increase 
of insects in check was to place them, during theae 
stages or conditions of lite during which they lay 
most in our power, in unnatural circumstances, and it 
was found that in many cases this could be done; 
chemical dressings of the land were recommended, 
as also deep ploughing and skimming of the ground. 
In their earlier stages, or during their winter torpor 
they could be overcome, but when they were in 
full action they devastated the crops, and it was 
difficult to bring any remedy to bear on them. 
Last year the loss in hops by the destruction of 
the aphis was equal to a million and a half sterling. 
The lecturer then gave a minute detailed account 
of the several remedies that had been adopted to 
stamp out the growth of these pests, and strongly 
urged the cultivation of the land so as to destroy 
the eggs. 


The Instantograph.— Mr. Lancaster’s papel 
on Amateur Photography,“ which appears to-day, 
is sure to bring the usual crop of questions from 
enthusiastic amateurs as to appliances, &c. Only 
new readers need to be told thut Mr. Lancaster is 
us well known to the majority of ours“ as a 
provider of the means of carrying out his instruc- 
tions, as he is for the information he so readily 
gives. One of Mr. Lancaster's most recent intro- 
ductions in the way of photographic appliances is 
the Instantograph,“ which consists of superior 
mahogany camera, with leather-bellows and every 
possible movement, including swing-back, swing- 
front, double-rising front, vertical and horizontal 
motions, double dry slide with hinged shutters, &e- 
An instantaneous lens, specially made on a new 
formula, working with, / 10 stop, and with new 
instantaneous shutter, exposing foreground three 
times as much as sky, with every accommodation 
for altcring length of exposure from a small fraction 
of a second up to one-fourth of a second, wth 
rackwork adjustment, and a portable camera stand 
folding up into a small compass and very rigid 
when together, the whole thing i haa for } plate 
at two guineas. Mr. Lancaster tells us he cannot 
turn them out fast enough to meet orders, and we 
are not surprised. The Instantograph '’ is sure 
to be a favourite with amnteurs, although its good 
qualities remove it altogether out of the ordinary 
run of ‘amateur ” appliances. 


Working Models.—Mr. R. A. Lee, of 76, High 
Holborn, has sent us his new catalogue of working 
models of steam-enyines, of various kinds, complete, 
and in parts, which includes a number of model 
paddle and screw steamboats, and also lathes, shap- 
ing machines, tools, and even magneto-electric 
machines. Readers who write asking tor the size af 
boilers, and how to make satety-valvesand pressure- 
gauges for models, should procure this catalogue. 
which contains a large number of useful en gra- 


vings. | 
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men International Fisheries Exhibition, which 
is to be opened next Saturday, will be one 3 
of the principal attractions in London during the 3,101, out of a possible 4,449. 
geagon, and may probably ultimately havo an un- The Journal of Horticulture states that ina 
portant eflecton the artificial propagation of food | garden belonging to Mr. Raynsford, at Kingston- 
fishes in this countu. 4 branch of industry | on-Thames, broken soda-water bottles have been 
which has not receiver, the attention it deserves | used for many years as an edging. About two 
in England, and one co..cernin which the United | thirds, of them are annually filled with ferns, 
States can teach us a great deal. For several | which sometimes form dense masses within the 
gars the American Government has given full | bottle, although the only possible ventilation is 
power to a Commission to inquire into the best | such passage 48 the air can find through the soil 
means of preserving and increasing the supply of | filling the necks. The ferns are Athyrium, oak 
fish; and the annual repor ts of the Commissioners fern, and some others, but Scolopendrium vulgare 
now form a library of valuable information on | is the only fern in the garden, and the soil has 
not been renewed. 


the subject. As an instance of what is done on 
An electric railway is to be laid down at 


the large scalo, we note that within the past fort- 

i than half illi : f 

night no fewer half a million young salmon | Wimbledon this year for the National Rifle As- 
sociation. The line will be a mile long, and the 


have been turned into the Delaware river at De- 
posit, New York State. The fry are carried in a ; . l a | 
cial car, fitted with tanks, and are now pre- „ 5 iN 
ha : enty- persons. The motor e Piot's 

ferably turned into their future quarters in one the pa dent for which is held by the Electric Motor 
syn A 


place rather than at several points on the same 
river. Many other fish are taken under the pro- M. de Char Jonnet has endeavoure 4 to ascertai 
the behaviour of the ultra-violet rays to the 


tection of tho 5 and in the state of fry 
are distributed Ife te numbers to all waters in Ocular media, and has determined that they can 
traverse the cornea and vitreous humour, but 


which they are likely to thrive. 

The preliminary announcement of the meeting | are absolutely intercepted by the crystalline lens, 

of the British Association at Southport in Sep- | so that under normal circumstances the sensitive 

tember next has been issued. The local secre- | plate of the retina is unaffected by them. In 
order to determine the precise róle played by the 


taries are J. H. Ellis, Esq., Dr. Vernon, and T. 

W. Willis, Esq. The Friday evening discourse | retina, recourse was had to two persons on whom 

aill be Recent Researches on the Distance of | the operation of extraction of tho lens had been 
successfully performed. These individuals were 


the Sun,” by Prof. R. S. Ball, and that on the 

Monday evening will be on Galvanic and placed behind a glass coated with silver, before 

Animal Electricity, by Prof. J. G. Meken- which an electric are burned. From descriptions 
of the form and movements of the arc given by 


drick, M.D. 
Dr. Drinkwater, the lecturer on chemistry at the observers, of which arc they had no know- 
the Edinburgh School of Medicine, bas at | ledge prior to experiment, t the proved that 
oye that sclenium is an accidental adultera- the ultra-violet rays did affect the penas which I am speaking are encouraged in 
tion of sulphuric acid. Sulphuric ac id is used by | It is stated that five perfect human fossils have | wretched craze by having their letters printed ; but 
the refiners of the products of shale distillation, | heen discovered in a cavern at the mines of Bully- i amiss to remind the general udlic 
and hitherto the chief impurity to be guarded Grenay, in the north of France. Weapons and from time to time what the ee a of such pro- 
against was nitric acid; but samples having been | utensils of stone and wood were found along with | ductions really means, and of the precise value 
submitted to Dr. Drinkwater, he failed to find | them. The remains have been taken to the towns be attached to them. . 
nitric acid, and yet it was certain that there was nvitations The pi tus described and illustrated 
L of Lens and Lille, and invitations sent to the in letter 21361 175 uld probably form an 
Academy of Sciences and the British Museum, in letter | (p. 175) woul probably l 
„ tive toy for a scientific baby ; 
soliciting the attendance of some experts. help thinking that the word anemo- 
plied to it. How, may I 


something in the sulphuric acid injurious to the 
Dr. Tanner has brought to light 4 groc? in . 
ask Glatton,“ is the rate of motion of the cups 


mineral oil. Subsequently the offender was dis- 
covered in selenium. Acid containing selenium 
Western Pennsylvania, ‘who makes himself ill by 
an inordinate consumption of sweets, aided by urse a gentle breeze would set 


cannot be used by brass-wire workers, a8 it 
tobacco- chewing, and then gets his stomach into 


mean of the last six years shows that out of a 
aa 4,450 hours of sunshine per annum New 


ork has received 2,917 ; at Greenwich, in 1879. 
there were 977 hours cut of a possible 4, 447, 
Fhile at New York in the same year there were 


[ We do not hold ourselves responsible for the opinions 4 
our correspondents. The Editor respectfully requests that 


All communications should be addressed to the EDITOR of 
the Exouish MECHANIC, 31, Tavistock-street, Covent-garden, 


W. C. 
AU Cheques and Post-office Orders to be made payable to 


J. Passuore EDWARDS. 

„„In order to facilitate reference, Correspondents, when 
speaking of any latter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page o 


which appears. 
„1 would have everyone write what agit and as 


much as he knows, but no more; and t 
only, but in all other subjects : For such a person mar 
rticular knowledge and experience of the 


from whence great inconveniences derive their original.“ 
Aontaigne s Essays. 


— . — 
ON THE SPOT AGAIN—AN BMOMETER? 
—GYROSCOPE RAIN OF B LOOD—DIO- 


THE SEOULAR AOCELEBRATLON OF 
THE MOON'S MOTION—P8YCHOLOGY 
INEXTREMIS—INCLINATION OF THE 
EARTH'S AXIS — POWER OF TEB- 
BESTRIAL TELESCOPE. 


(21382.]—A GENTLEMAN has been writing to one 
of your seudo-scientific contemporaries from 
Cannes to show that cold is referable to an absence 
of sunspots. 8 i 
journal as the Exolisn MECHANIC ever meet 
eye of this amiable fanatic, it ma interest him to 
hear that, with four fine groups of 8 ta upon the 
Sun’s disc, the snow lay thick and deep at the 
station whence I write, on the morning of A 
24th; and that much of our recent bitter weather in 
England has been experienced during à period of 
‘at solar activity. Of course, astronomers all 
ow why people like the writer in the paper of 


blackens the wire. The method of analysing 
for selenium was described by Dr. Drinkwater in 
2 ao recuntly before the Society of Public 1 by fasting for fifteen, thirty, and even 
id a 8 N . . . 
Poea ao CU Mew ya oo 4 Bill has been introduced inta the Pennsyl- 5 practically constant a gale 8 y 
tien a te enormous ited At OF the lowest f | really cheap F mern. course, an i trument tor 
77 —by which I mean, of course, an instrument for 
pe 5 5 o 1 actually measuring the velocity of the air currents, is 
e pr . By ths m ey have 
shown both oxygen and nitrogen aa veritable 
liquids at the bottom of glass tubes. According 
to La Nature, at a temperature 80 low as — 360°C, 
and a pressure of 100 atmospheres, no change 
was visible; but a sudden expansion guve rise to 
ebullition, and if the expansion was 80 managed 
as to leave a pressure of fifty atmospheres, the 
nitrogen was changed to 4 colourless transparent 
liquid forming a clear meniscus at the surface. 

A paper was rend at a meeting of the Society 
ot Engineers last Monday, by Mr. G. Bower, on 
the Bower-Barff process of preserving and orna- 
menting iron and steel surfaces, in which the 

rocesses were described, and models of the im- 

proved furnace were shown. Mr. Bower exhi- 


and after a time they would move at a pace whic 


vania Legislature to prevent the cremation 0 
human bodies alter death. It is alleged that the 
bodies are generally imported from other States 
for cremation, and that the practice is contrary 
to the instincts of humanity und to the Christian 
civilisation of the age, an abhorrent to the masses 
of the people of the State. The penalty prescribed 
isa fine of from 500 to 1000 dollars, or solitary 
jimjeisonment at hard labour for a period of from 
one to three years, or both. 

M. Pompeieu has made two successful ascents 
with his elongated balloon, having & capacity of 
1300 cubic metres, the elongation being 34 to 1. 
On both occasions the descent was manage well, 
although the balloon was partly empty, having 
ascended to an altitude of 1,200 metres. Four 

ersons were on board. In the second ascent M. 

ompeieu obtained a movement of his aérial craft 
in the required direction by moving the rudder. 
This circumstance is accounted for by the balloon 
progressing with a less velocity than the wind, 
owing to its elongation. 

An Exhibition of Rational Dress will be held 
from the 18th May to 12th June, 1883, in the 
Princes’ Hall, opposite Sackville - street, 
Piccadilly. Prizes, together with silver an 
bronze medals, are offered for costumes to be 
there exhibited. Others, doubtless, will be 
added before the exhibition opens. Applications 
for space should be made to the business 
manager, Mr. J ohn Flack, 74, Great Queen- 


street, Lincoln's-Inn Fields. 


I know of no work giving the information sought 
in query 50233 (p. 184) in the precise form in w 
“J. L. M.“ asks for it. but he will find a descrip- 

ginal elabora 


in which it renders the rotation of the Earth visible 
in Nichol’s ** Cyclopedia of the Physical Sciences,’ 
published by Griffin and Co. 

Freed from the exaggeration which pervades the 
account quoted in query 50251 (p. 185), it resolves 
itself into the parration of an appearance of that 

culiar lowly form of vegetable lite, the Palmella 
cruenta or gor) dew.’ An allied species, the 
Protococcu# or „red snow, colours extensive 
regions in che Alps and in the Arctic regions. 
Palmella cruenta—which is by no means un- 
frequent in dam places, is almost undistinguishable 
from coagulate blood. W. C. H.” may consult 
Carpenter on The Microscope,” for fuller details 


of the curious little plants which produce this very 


weird and uncanny effect. 
eT E. L.” (query 50264. Pe 185), will find 
Nichol's“ Cyclopedia of the Physical Sciences,“ to 
which I have referred in the penultimate paragra 
above, excellent. It includes astronomy, but not 
botany—which can scarcely be described in any 
legitimate sense as @ „physical science: There 
is a work, too, called a ‘* Dictiona of Science,“ 
or by some such name, edited by Mr. Rodwel 
i arkably good. I have seen and con- 


when the casting WaS immediately covercd at all 
the parts touched by the brush with a beautiful 
shining coat of the motal of which the brush was 
formed. He attributes this result to the fact 
that magnetic oxide, not being metallic, and to 
some extent gritty and porous, it had rubbed off 
by attrition some of the metal from the wires: 
and he expected that this would supersede the 
existing methods of bronzing and of depositing 
metals for the commoner kinds of Birmingha 
goods. 

We have received from Dr. Daniel Draper, 
director of the New York Meteorological Obser- 
Fatory, a copy of his report for 1882. The dif- 
ference or range of temperature, as shown by 
the ordinary thermometer was 99 Fahr. The 


speak thus vaguely of its title. 
In your POT of the Meeting of the Royal 
ociety of the 13th ult., on P. 147, 


* 


IN England and Wales the average railway re- | Astronomi 


nger trains per abitant was : 
j i president, Mr. 
tion. Since reading this I have seen a more 


extended and detaile account of Mr. Stone's paper 
in the May number of the Astronomical Register 5 
and it certainly seemsto me to constitute one of the 


o0ds traftic amounted to 284. 0-4d., and the total 
rom all sources amounted to 436. 7 d. The expen- 
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most important contributions to physical astronomy 
that have been made for a very long time, and one 
eminently calculated to sustain the reputation of 
the Radcliffe Observer, as one of the very first 
among English astronomers. It is a very familiar 
story now, that as far back as the beginning of the 
last century Halley found, by a comparison of 
ancient eclipses with his own observations of our 
Satellite, that the Moon was going quicker in her 
orbit than she used to do. In fact, had her motion 
been uniform since the days of Hipparchus, she 
ought to have been twice her own diameter behind 
mon . actuall 1 to be. 9 
e this long was ‘to Lagrange an 

place is now a matter of eres Ulti- 
mately, however, Laplace found that, owing 
to the orbit of the Earth becoming more 
circular, the action of the Sun on the Moon tended 
to quicken her mean motion; and calculating the 
amount of such acceleration, he found that the 
Moon would be 10 seconds ahead in one century, 
40 in two centuries, 90 seconds in three centuries 
and so on. Thus things rested until about the year 
1853 ; astronomers taking it for granted that the 
whole of the Lunar acceleration was in this way 
satisfactorilyaccountedfor. In that year, however, 
the great discoverer of Neptune, Prof. J. C. Adams, 
reinvestigated the whole problem, with this remark- 
able result: that the secular diminution of the 
eccentricity of the Earth’s orbit would really only 
account for an acceleration of siz seconds in one 


a brake on the rotating Earth, and very 
slowly, but surely, increasing the 

her rotation. It a to me to be the great 
and conspicuous merit of Mr. Stone’s that it 
adumbrates a scientific explanation of i o discre- 
„ resorting to such an empirical form of 
it as the one of which I have spoken. Briefly, then, 
Mr. Stone’s idea is that the longitude of the mean 
Sun differs according as the formulm of Bessel, 
Hanson, or Le Verrier are adopted; such formule 
showing differences indicative of the fact that the 
same unit of time cannot have been adopted in the 
expresaions they contain. He goes on to s 

that we must t some expressions for the longi- 
tude of the mean Sun to fix our unit of time; and 
concludes by saying that it appears to him that 
the discrepancy between the theoretical value of 
the acceleration of the Moon’s mean motion and 
that required by observation is removed when con- 
sistent units are employed.“ As matters stand 


at present, then, the ual lengthening of the 


nay whi some of our EEEE 
writers have enlarged, m think, be in 
the of Scottish ekal procedure, to be 
“ Not proven.“ 


In connection with the paragraph in your 
“ Scientific News,” on p. 194, concerning Professor 
Barrett’s all discovery that certain ‘‘ persons 
can see a light about the poles of an electro- 
magnet when the current is sent through the coils,” 
I would earnestly recommend the perusal of the 
late Mr. Braid’s ‘‘ Magic, Witchcraft, Animal 
rg pacman Co., published by Churchills. Or, 
in the event of that most excellent and instructive 
little book being unprocyrable, the reader may 
consult Carpenter's Mental Physiology (pp. 159 
et seg., in the fourth edition) with advantage, for 
information as to the curious hallucination to which 
Mr. Barrett is trying so strenuously to give 
currency. ` 

Earnestly disclaiming any thought or intention 
of being rude or discourteous to Scotus ” (reply 
50110, p. 202), I would assure him that his own 
idea of the cause of his “‘ notions ” is strictly and 
literally accurate. The smallest acquaintance with 
physical astronomy would show him that his idea 
about the sudden tilt of the Earth’s axis is abso- 
lutely ridiculous and impossible. I hardly know what 
books to recommend him to read in order that he may 
obtain the n very rudimen information 
with reference to the subject on which he proposes 
to instruct others. Perhaps, Geikie's ‘‘ Great Ice 
Age, or Croll’s Climate and Time in their 
Geological Relations, may give him some elemen- 
tary ideas concerning the cause of variation in 
terrestrial temperature. As for the tilt of the 
Earth's axis, he may take it that it cannot possibly 
vary much more than 3’. Why, it would require 
indefinitely more mathematics than he obviously 
possesses to appreciate. 

„Scotch Working Mechanic“ (query 50341. p. 
207) will scarcely geta telescope of the size he specifies 

ving a greater linear ying power than 24. 

ith this he should see the features of a friend 
fairly well at the distance of a quarter of a mile. 
Of course, though, a man mip be recognised b 
his general a rance (or what naval men 
“the cut of jib”), very considerably farther 
off than this. In the case of the church clock, your 


correspondent may experiment for himself by 
measuring the 90 at which it is fairly dis- 
cernible with the naked eye, and multiplying that 
distance by 24. 

A Fellow of the Royal Astronomical Society. 


IN RE 7 DRACONIS—e BOOTIS—§ AND 
y OCEPHEI—- AURORA — ‘‘RUDIMENT- 
ART ASTRONOMY ’”’—ASTRONOMICAL 
WORK. 


[21383.]—I THANE Mr. Gore for his prompt and 
courteous reply to my inquiry, and would request 
him, if it would not give him too much trouble, to 
state the magnitudes which he assi in estima- 
ting m Draconis on April 15, to p, 7, and v Dra- 
conis, and also to furnish me with his estimate of 
a Persei. 

€ Boõtis.— Has this well-known star ever been 
suspected of being variable? I ask, because it 
a to me—and has a to me for a con- 
siderable time past that it is at least half a magni- 
tude inferior to a Coronm Borealis, and not merely 
0°11—which is the amount of difference between 
these stars in Sir J. Herschel’s table. Heis has 
e Boötis, 2—3, a Coronm Borealis, 2; and Argo- 
lander has the same. But Sir J. Hersthel 
e Boötis, 2°80, a Corons Borealis, 2°69; and for 
the latter star Baxendell has 2°65 From these 
figures it will be seen that there is ground for 

uerying the actual Pa as ig and constancy of 
ight of a Coronm iteelf—for these estimates by 

ersche] and Baxendell would give for it, upon the 
system employed by Argelander and Heis, a mag- 
nitude of 3—2. e following are my observa- 
tions of these stars :— 


a Coronæœ.— 1882, 2 February .... 2 
9 September 2° 
t Boõtis.— 1882, 3 August 


B and y Cephei.—These stars are not included in 
the catalogue published last summer in the 
„E. M.“ by Messrs. Espin, Gage, and Read, nor 
did I suspect either to be variable until recently. I 
had always regarded them as about equal, my 
observations thus agreeing with Sir John Herschel’s 
results, which were—f, 3°45; , 3°48. Heis and 
Argelander (whose estimates of both stars agree) 
make, however, $ itude of difference, i 

B 3 (one-third above J. Herschel’s measure, whi 
would be 3—4), and y 3—4. The following are 
my estimations :— 


Year. Date. 8 Cephei. y Cephei. 
1881 30 Dec. 53 oe 
1882 4 Jan. 3: = 
1 35 36 Slight haze.” 
3°6 “Sli e. 
35356 
7 
18 May. 3-4 3-4 
3 Sept. 3$ — “Unmi 
brighter.” 
10 „ 3:3 em 
18 „ 3-25 = , 
1883 16 Feb. 3-25 3°65 
24 „ 3.25 3°65 
6 Mar. Distinetiy superior . Distinctly 
to e Cass.” less than 
e Cass. 
6 Mar. — 4 less than 3 
24 „ 3°3 


The diminution of brightness recorded upon 
15 March, 1882, was probably a t only, and 
due to some unreco atmospheric cause. 

Aurore.—The following are notes upon some 
auroral 5 observed here by me recently. 

March 26, 4 a.m.—Beautiful, though small, 
auroral display. The streamers were, though not 
numerous, very long and beautiful. The lateral 
neque of the rays were well seen. Bitterly 
cold. 
March 30, late in evening.—Strong auroral glow 
across N.W. 

April l, about Oh. 30m. a.m.—Pale auroral glow 
over 8 N. W. 

April 3, about 10 p.m.—I noticed some narrow 
rays of aurora shootin ap towards the zenith, 
which they almost reah One particular ray 
was very intense, extremely narrow, and very per- 
sistent. It first shot upwards, and then the middle 
part faded out. The upper portion became ve 

ight, then paled, and became more diffuse. It 
then began to move sideways, westward, and soon 
disappeared. The display of streamers did not 
continue for very long, but after they were gone 
an auroral glow continued for a long time. 

April 24, about 10 p.m.—I obeerved a strong 
auroral glow above a cloud which stretched above 
the nerth-west horizon. The glow increased 
rather rapidly, till it covered a considerable expanse 
of i ut before long the sky became over- 
cast. 

So far as I have observed, no great auroral dis- 


play has 1 the apparition of the recent 
cent 8 ; 
tay Dorkas, bo allowed to make here a few 
remarks upon the matters touched upon in query 
50099, Rudimentary Astronomy.” If the querist 
be absolutely ignorant of the rudiments of astro- 
nomy, and of the face of the sky, Proctor’s ‘* Les- 
sons F „ (18. 6d.), and Gall 
and Inglis’ “Guide to the Constellations (Is.), 
are, perhaps, the best byjks which he ean get. 
But Loud like to make f few remarks anent one 
of the replies that signeuj ‘‘ H. P., upon p. 180. 
The value, to a be er, of Main’a little book, 
and of books of its c , depends altogether upon 
whether the learner is most desirous of becoming ac- 
quainted with the mathematical, the technical, or the 
physical aspect of the science. Books of this kind 
—and Main’s is one of the bon pe accounts, as 
full as space will alow, of the „method of 
triangulating a district,” the ‘‘ means for measuring 
the error of collimation,” methods for determin- 
ing solar Ko.; but very little about those 
facts in which so much of the chann, the interest, 
the magic, of astronomy dwell ;—the facts in 
which are contained our knowledge of the physical 
nature and construction of the universe, and the 
bodies which compose it. What is astronomy ? 
Surely not an agglomeration of formule and 
figures? And yet a student might well be excused 
were he to fancy that it is, were he to read no 
but what is contained in works of this class. 
remark upon this subject here, because I cannot 
but think that it is a pity that so much should be 
done to rob science—and in astronomical science 
the evil consequences are great—of its charm, 
reduce it to something poer as keeping accounts, 
and its study to something exclusively utilitarian, 
to be pursued for ends exclusively practical. It 
was not, and is not, with such motives, and with 
such feelings, that the discoverers of the past and 
present worked and work. And I hardly think it 
is well to recommend to mere 11 8 
rinci upon the means emplo 
to reach results, py goed little or nothing about the 
results themselves. It is hardly wise to present 
astronomy as though it consisted of the numerical 
data of the solar system, and the formule for 
obtaining the corrections for instrumental errors; 
or, even, as though the most generally-interesting 
and readily-appreciable portions of it were plan 
perturbations. I make these remarks as a sort 
protest against a fashion which is growing up of 
utting ise method before imaginative ; 
Eon, ical language in place of simple 


and technical minutiæ before generalised truth. 


I have been very much gratified by the discussion 
which has taken place upon the points raised in 
my letter upon p. 546 of the last volume. I havea 
few more remarks to make, but will not ask further 
space, just now, than is required to make a few 
comments upon Mr. Honeyburne's paper, read 
before the Liverpool Astronomical gocdeth, and 
concerning a discussion which has recently 
some room in these columns. How true are ° 
Honeyburne’s remarks! How well might they 
point the moral ” after ‘‘ adorning the tale of a 


ly 
e concerning hours wasted, opportunities 
ne 


ected! For myself, I can say that patience 
and perseverance can find many. a chance even 
in the midst of the most unlikely weather. And 
others better placed minat find as many chances— 
if they tried. But I believe that the actual cause 
of the small use which is made of so many tele- 
scopes is, that there is an impression abroad that 
original astronomical work is something transcen- 
dental, and that even if the effort to en in it 
were made, nothing useful could be done. I would 
ask readers of ours who have telescopes which 
they do not put to any useful purpose, or who, 
with astronomical tastes, have observant eyes, to 
reconsider this point. The other point to which I 
would allude, is the discussion about the possibili 
of seeing Encke's division of Saturn's ring. Wo 
tlemen who dispute regarding the visibility of 
aint objects, kindly consider the points brought 
forward by Mr. Papo i Pp p in 
„ours for the 28th of April, , and, before 
condemning their telescopes or 8 i 
in the objects, examine the peculiarities of ther 
own eyes? It would be a curious study to inquire 
how many observations were due to peculiarities 


of eyesight. 8. Maitland Baird Gemmill. 
Glasgow. April 30. 


SOLAR HALOES. 


[21384.]—Your correspondent will find a com- 
plete account of the cause of solar haloes in Jamin’s 
Cours de Physique,” under ‘‘ Optique Physique,“ 
chapter xv. It appears from Jamin that electricity, 
which is responsible for a good deal, is not respon- 
sible for solar haloes. On March 4th of this year I 
observed, about 9 a.m., a solar halo, the parts 
visible being as follows:—A portion l the cercle 
parhelique ; the two helia of the 
where the cercle parhelique crosses the fi 
the two circles, tangents auc halos cir 
the zenith for oentre, as your co 
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presses it); and a small only of the outer 
circle, with the sun for centre. ' 

The two rainbow-coloured circles, curved out- 
wards, were very striking objects, and were noticed 
by a good many of the villagers with astonishment. 


i F. Bennett, M.A. 
Clifton Hampden, Oxon. 


SOLAR HALO AS OBSERVED AT PORT- 
LAND, APRIL 28. 


[21385.]—I FORWARD herewith diagram 
remarks of solar halo as observed here to-day, 


makin vibes ar ae ee wall 3 at. 
g their appearance as well as uent. 
The halo marked A caused by the sun’s rays 
poming thro the thin cirri, was reflected from 
surface of the water on tho English Channel 
side of the island, ucing the large white halo 
marked B and pasmng over the sun’s centre. 
The non-concentric arcs C being most probably 
reflected from the harbour side. 
The bright iridescent arcs D on the large white 
oe being the reflected crossings of the two haloes 


at E. 
Time (local) of observation, 12.20 p.m. ; brightest 
12.30 p. m.; duration, about 1 of an hour. 
oud, thin cirri, with cumulo-stratus low in 
northern horizon. Amount of cloud, 9; wind, 8. 
Sergeant, Queen's Regiment Portland, Borset 
geant, Queen's ent, Po „ Dorset; 
late Supervisor Meteorological Depart., 
Bombay. 


ATTACHING SPECTROSCOPE TO 
EQUATOBIAL. 

(21386.]—I mave lately planned and had an 
adapter made, by which to attach a direct- 
vision a phage to my equatorial telescope, a 
sketch of which I inclose, thinking that it might 


the balance- 


an inch or so from it. The difference betwixt its 
performance and that of solid e.p. is not very 
marked. i 

In Newcomb’s ‘‘ Astronomy” a tormbf reflector is 
described made by Professor Henry Draper, in 
which the flat is replaced by a 
prism, by reflection from 
very near the prism.” It is said to lessen the 
defect of the Dat canap on some of the light. 
How can this be unless the prism is very much 
smaller than the flat? If this is the case, would 
not a smaller flat in the same position in the cone 
of rays do quite as well as the prism. And do not 
the van of the arrangement more than 
balance the advantages? Edwin Holmes. 


TRICYCLES. 


(21388.)—To 21371, 21372, and 21373.—I am 
sorry I cannot reply to Dick's question (21371) 
more fully; but I have made a point of <a ex- 
pressing an opinion on any partic machine as a 
whole, and of using for the purpose of illustrating 
general principles of construction only such ma- 
chines as I have both ridden and examined. All I 
can venture to say about the Gnat is, that the 
advertisements describe and illustrate it as a 
77 ator a singe Pies e very 

ighly up, and that this principle of pro- 
as is not one which would at first sight com- 
mend itself to any mechanic for an all-round 
roadster, however successfully an able and well- 

i 1 seem to make it answer in a 
race. I beg . A. J. Wilson’s frank 
and courteous withdrawal of his a t quota- 
tion.“ I was, perhape, a little sensitive about 

i recommend the practice of 


could not conscientiousl 
mendation for the use 
with an inde 


abounding with v 
that I would rather 
wheels when necessary than revert to the fixed 
dal-crank. But I live in hope that inventive 
ent may soon hit on some plan by which a back- 
pedalling clutch may be applied to the open-front 
independent double-driver with the same ect 
Sede from every possible risk or objection as 
that with which it has now appeared in the market on 
front-steerer. While I cannot re- 
cant my opinion that to mortals of ordinary form and 
“ agili nothing can equal the free-pedal open- 
front for ‘‘ quick! and safely dismounting upon 
em ies, or for handiness and ease in mount- 
ing, have not the smallest desire to convert 
“A.J. W.,“ or anyone else, whose personal taste 
may find that some other form takes the cake ” 
in thi . “í Chacun a son gout” is the best 
motto here when all methods have had a fair trial. 
I have to thank Henry Dalton (21373) as a professed 
“Omnicyclist,” for givingadi which so 2 
corroborates my own in connection with this principle 


interest some of your readers. As will be seen, it 
cerews on to the focussing tube, and it can be 


Yeadily seen when the sun’s image is correctly 
focussed on the slit plate. In practice it answers 
admirably. R. Clapham. 


SOLID EYEPIECES. 


121387.]— Ir is only justice to Messrs. Steinheil 
hd = that a week 3 * 5 of my 
ormer letter respecting a soli epiece, they sent 
me a asking me to Seta it, and at the 
expiration of a fortnight they delivered me another. 
This I have had no opportunity of trying in the 
telescope, but it is clear, and it performs well as 
@ microscope eyepiece. Of course, the field of 
view is very , and I still think it an undesirable 
form of e. p.; but Messrs. Steinheil say distinctly in 
their catalogue that the field of view is small, and 
that is no cause of complaint therefore. The one 
I now have has a very flat field, sharp definition, 
and is achromatic as far as I can judge. I am 
very pleased to add this much to my former state- 
ments regarding this form of 1 

I find a Coddington acts well as a high 
power e. p. if it be inserted in a short piece of tube, 
which compels the eye to be at a distance of half 


0 


of No. 942. It would seem to strengthen the 
ion“ I ventured to express on the relative 
‘¢ piston-thrust ” and ro i 


on p. 126 
im 

attractions o 
actions to different classes of riders, that a eritic 


who lauds the former 80 poy should close his 
comments by saring at skilled pedalling and 
scientific swinging legs. There is such an 
essential difference between these two motions, that 
any E forbea professes his adherence to the one 
may be looked upon as an opponent of that where 


personal skill is such an important item in the] g 


scale. I cannot dispute Henry Dalton’s definite 
standard of ‘‘the power exerted by a weight in 
falling a specified distance in its application to 
piston-thrust motion. It is true it does not afford 
an exact parallel to the Omnicycle thrust. For if 
that were not made very oblique, the segmental 
operators would come in the way of the rider’s legs. 
Still, it is the nearest test applicable to a downward 
motion which is intermittent and not continuous, 
and which involves a positive cessation of the exer- 
tion of any power at all at the end of each thrust. 
I have always supposed that it is for this reason 
that the sustaining action of the Omnicycle (which 
often causes such inconvenience by preventing the 
machine from running backwards except by special 
adjustment) is made an essential feature in its con- 


— 


rec 
which the image is formed | i 


struction. But as any fairly skilled ‘‘ pedal- 
list ” knows from experience,“ there is positively 
no point in the orbit of rotary pedals where the 
d uble lever afforded by the cannot keep it 
under the influence of a very considerable amount 
of power; and thus, the power, although variable 
5 of uniform, is made continuous in one 
(curvilinear) line,“ instead of intermittent on 1 
lel lines, which are (practically) oblique right lines. 
No doubt ‘‘ the rotary action, to fully utilise it, has 
to be applied to ever-varying angles.“ But where 
the human body and its limbs supply the engine, 
observation would seem to say that the ever- 
varying direction of the curvilinear line was 
better suited to their natural motions than the rec- 
tilinear path. If it be such a conclusive argument 
in favour of piston-thrust action that the pro- 
pelling power is exerted in one continuous (and 
presuma ly right) line, and that ‘hus every vestige 
is utilised, why shouid not the alternating Omni- 
ba action be applied to the wheel of the well, or 
e ship’s capstan, or the hand sewing-machine, or 
even the domestic sausage-maker ? far I have 
preferred to meet Henry Dalton on his own ground 
of one continuous line, which would seem to 
ignore that the curvilinear and returning line is 
practically far more continuous for human 
limbs of limited reach than two el lines, 
which require that the power used should be alter- 
nately shifted from one to the other at the end of 
every 12in. thrust. But it is perhaps due to myself 
to call attention to the facta that I never made such. 


distane 
weight in falling a specified distance,” that is no 
reason for mis-stating a proposition, or bringing a 
carefully qualified answer to the ‘‘ definite 
standard” of No.“ That all cannot acquire the 
art of ing is no reason why those who 
can should not prefer the continuous ” curvilinear 
line to the continuously broken right line. 

As to H Dalton’s statement, D. H. G.“ 
makes out very plausibly that there is a loss of 
$ power with the Snipes system of propulsion as 
compared with the rotary system, I must refer 
my censor to p. 192 of No. 942, where he will read: 
„Thus with the same rise and fall for the foot and 
equal lever power in the operator, the Omnicycle 
system of leverage entails a loss of one-thi 
speed; that is to say, an equal number of treads 
per minute would carry the machine only two 
miles, whereas the rotary motion would cover 
three. Wherever I have used the word power, 
I have been careful to define the value of the term 
with re to its immediate connection, as by the 
epithets ‘‘ absolute, uniform, maximum,“ 
‘ effective,” &c., &c. But, no doubt, the subject 
of leverage may have tempted my censor to con- 
vert ” into ‘“ power” in a quotation, for 
the sake of more direct action in his 5 

H. G. 


21389.]—I am much obliged to An Ottoman 
and G. C. D.“ for their letters on the Otto. I 
have just returned from a <week’s tour on that 
machine, during which I have experienced a fine 
variety of weather, from airless summer to a 
driving snowstorm, and in which I mustered up 
courage to try the straps. As a result, I can 
corroborate all that An Ottoman says, even to 
the ultra-energetic jump. My brake is last year’s, 
and, as An Ottoman says, not strong enough; 
so that, although its neatness makes me rather 
reluctant to do so, I have resolved to have the new 
one fitted. I shall be glad to hear the result of 
‘‘A.’s’’ experience of a saddle. It seems to me 
that for comfort, when not actually working, the 
seat is preferable, and that if the present form was 
made with a more tip-tilted and longer beak, it 
would combine the business facilities of the saddle 
with the pleasure qualities of the seat. I am, like 
„G. C. D.,“ in want of a luggage-carrier. I have 
been using a square yard of mackintosh made into 
a bundle with the aid of a stiff-topped te 
strap, and slung to the backbone. This, tho 

in some ways, has some drawbacks, and I 
chiefly adopted it, as a beginner, to see what size 
pack I should need. I now think of getting two 
canvas bags, about 12in. square, with two outside 
pouches, each to be hung, back to back, from hooks 
on the seat, one on each side of the spring, and 
made snug with a strap passing round both. These, 
like Gilpin’s two bottles, will ‘‘keep the balance 
true, and be sheltered from rain. “G. C. D.,” 
or any other man, hits on a better plan, I should 
be glad to hear of it. 

“D. H. G.” seems to find a mechauical heresy 
in my letter (21288), but one which, on re-reading 
the letter, I fail to detect, and I should therefore 
be honestly glad if he would point it out, for cor- 
cag the unorthodox is by no means a useless 
part of discussion. 
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Shoes with ved soles are obtainable. They 
were described by their inventor, Mr. L. Hillier, in 
a recent number of his paper, the Tricyclist. The 
points he mentions in them, besides the grooves, are 
snug fitting round the waist of the foot, so as not 
to confine any joint, and the lacing being continued 
quite to the toes, so that the shoe may be laid 
ae open, for ease of putting on, or drying when 


wet. 

In 21287 “ D. H. G.” says that the extra joint 
motion entailed by ro as against straight-line 
motion is borne solely by the hip. Surely this 
could only be the case if the „ kept straight, 
and the swing occurred at the lowest position of the 
1 As it is, it seems to me that the knee per- 

orms a large part of such motion. His soldier 
simile is not quite fairly put, for the high lift 
and confinement to the yard should be 
conditioned to each company. 

But gl aco point in theo Omni.“ action, and 
one not fully brought out by D. H. G.,“ is that, 
the strap, throughout the stroke leaving the drum 
at a tangent, the pull on the driving wheel is always 
at the full radius of the drum. 

I have just opened this week’s‘‘ E. M.“ and see that 
this point is well put by Mr. Dalton (21375), so will 
say no more on it, except to note that the leg has 
least extensile power when much bent, i.e., at the 
upper dead point, at which its mechanical advan- 

es is also least, so that that point is generally 
the sticking place.“ 

This leads me to notice a fact in the Merlin 
which I have not seen commented on—viz., that the 
drum being small and the thick strap coiled twice 
or thrice round it before beginning the stroke, its 
me drum's) diameter is practically much increased. 

us the leg at its weakest, as above noted, has the 
advantage of a longer lever, which decreases as the 
stroke proceeds, while the thrust of the leg increases 
in power. 

t would be very interesting to see some experi- 
ments made on the question of ease of motion of 
pulled or 1 wheels. I should not be at all 
surprised if the pushed wheel were found the easier, 
if indeed any difference existed. The reasons for 
the easier running usually attributed to pulled 
wheels are that they are generally larger, and more 
especially that the distance from the axle of the 
steering wheel to that of the large wheels is usually 

eater in rear-steerers than in front-steerers. 

D. H. G.” has well shown, in a former letter 
how increase in this distance contributes to ease o 
motion. The less, too, the vertical distance of 
saddle from main axle, the less will jolts of the 
small wheel be felt. Faber. 


[21390.]—I HAVE read many of your corre- 
ole upon the bicycle and tricycle, expecting 
at some gentleman would suggest, if not invent, 
a motive-power to drive those machines independ- 
ent of the rare power required from human legs 
to do. I think the correspondence, having de- 
generated into a cavil upon minor points thereof, I 
fear that 1 shall be disappointed in my expectation. 
Surely some of your practical correspondents have 
some idea for the purpose. Some years ago I 
made patterns for a turbine, with small cylinders 
at each side of the turbine; on the top of each 
piston rod a foot-plate was fitted. The motive- 
power was to be got from a man standing alter- 
nately on the one and the other piston-rod to drive 
the liquid through the turbine into the next 
cylinder. I still think that this would give a 
better power than applying the foot to the crank. 
Edward Turner. 


[21391.]—TwHe recent discussion about tricycles, 
rear ceras front steering, emboldens one to ask a 
question, Why not make the machine both? For 
instance, add another driver to the Coveutry 
Rotary, and if deemed advisable make the bar carry- 
ing the steering wheels in such form that one only 
would be on the onna at any moment. Another 
point, What is the aa ag objection to making 
any ordinary tricycle with the treadles independent 
to each wheel? I can see the palpable ones; 
but why not adopt the rowing action? Steerin 
would then be perfect, and to go straight it would 
be necessary to work both legs together. Is there 
auy objection to that, besides the dead point difti- 
culty? There might be a simple contrivance to lock 
the treadles together, whenever required, ae, for in- 
stance, when shooting a hill. I have said enough 
to show that I am not a rider, but I am acquaiated 
with several who have ridden all sorts of machines, 
and I find them just as divided in opinion as your 
contributors, save that just now, they are voting 
for the front-steerer. i come to the conclusion 
from visits paid to the Stanley and other shows, 
that a perfect machine is not yet out; but I am 
inclined to think that when the awkwardness 
(sentimental, no doubt) of the back-pedalling 
machine is overcome, that it is the best way of ex- 
erting the power of the body—in a tricycle. But 
would it be so utterly impossible to work a machine 
in which each leg drove its own wheel, just as in 
rowing each scull is separate. Would working 

oth legs together be more tiring than working 


impression 


prove of some importance in the sta 


ouly in that the rider sits on a sling beneath the 
axle, and drives the wheels with his arms. If I were 


touched with the wheel-mania, I think I should go 


in for a Facile; it seems to me to be as comfortable 
as a tricycle in all ways, and to have, on the long- 
run, as much speed as the simple bicycle, because 


you can pull up on rising ground what you lose 


on the level; and it is practically safe, which the 
simple bioye e is not, because of the distance you 
bave to fall, which sometimes results in a broken 
With the Facile you can easily rest one foot 


A NEW FORM OF BICYOULAR 
TRICYCLE. 


21392.) — I wave no practical knowledge of 
either bicycles or tricycles; but I am under the 
ion that ma W 51505 as yet 
tried, and if it co practi appli ight 

‘statistics’ of this 
pleasant amusement. 


A reference to the accompanying figures will 
soon explain the matter. Fig. I is a side elevation 


Fl Gil. FIC .2 


~ 


— 


of the machine, which, as only one of the driving- 
55 near, or ak one, A) is visible, has 
recise e appearance of an ordinary bicycle. 
. 2. Which is a front e explains the 
de of construction. The two driving-wheels, 
A and B, are hung on a double or sliding axle, a b, 
which can be extended so as to allow these wheels 
to be further apart or nearer together, as may best 
suit the rider’s length of leg; but at the utmost 
distance apart, they are to be so near together as 
to allow him to comfortably work his legs outside 
of them as in an ordinary bicycle; and at the 
nearest approach together, they are to be so far 
apart as enable the machine to stand per- 
pendicularly dy itself —of course, with the assistunce 
of the third or tail-wheel, C, by which, as usual, 
the tricycle is steered. 

It seems to the inventor that whilst such a machine 
would work the muscles of the legs as much as, or 
even more than, an ordinary bicycle does, it would 
very much relieve the muscles of the arms, which 
are so much employed in that form of carriuge; 
and that, although the friction is doubtless slight] 
incr , the power applied (of one leg to eac 
driving-wheel) is proportionately, if not much 
more, increased; so that this machine, under a 
strong rider, might, if practically feasible, be one 
of the fastest, as well as most comfortable, on the 
road. W. A. R. 


CHEMICAL ATOMS. 


[21393.]—Tnovan Sigma and others no 
doubt are quite able to uphold the truth of the 
O 16 theory, I will try to prove to Experimenter” 
and Eclecticus’’ (see replies 49460), that it is the 
true theory, in spite of its being held by a very 
large majority (which certainly is no proof), and 
that the O 8 theory is the one which has had its 
day, and will disappear.” Before commencing, I 

ill notice a few remarks in a letter by Ex- 

rimenter.“ He attacks Dr. Roscoe for writing 

eO when the true formula is Fe, O,. Why, then, 
does he write HO, when all chemists who hold the 
O 8 theory admit that to represent the reactions in 
which water takes a it must be written H,O, ? 
Why does he write error for the sake of sim- 
plicity’’? As for simplicity, take N in the O 8 
theory: N ought to be 4°7, and is 4°7 simpler in 
calculations than 14? Yet he says the figures 
are so much less. Again, the O8 theorists suppose 
that some elementary bodies as Cl and Br have 
atomic vols. equal to H, while others as O and 8 
have atomic vols. only half so great, aud so on 
for N and C; but the “disciples” of the O 16 
theory say that all elementary bodies have an 
atomic vol. equal to H, with three exceptions only. 


in which the water concerned could 


The latter supposition is at any rate simpler. How- 
ever, holders of false theories must take up false 
ground, and I hope to at least convince "' Ex- 
perimenter and Eclecticus that O = 16 is the 
true theory, and possibly convert them. 

The greater part of m ent is taken from 
Watt's Dictionary of Chemistry, in many places 
his identical words being used. 

In deciding on the at. wt. of a body, we should 
consider the following: The at. wt. of an 
element, and of its combinations, should be selected 
so as to express the entire series of combinations b 
the simplest series of formulæ, so as best to 
with the chem. properties and metamorphoses of 
the bodies ; so as be& to illustrate their analogies 
with other pona ies, 80 n be 5 with 
their physical properties such as ific vol, sp. 
heat, e &c.“ ; : 

I will first take the purely chemical considers - 
tions which lead us to the conclusion that O = 16 
is the least indivisible . rtion of 
and that of C to be 12. We find 
marsh-gas is divisible into 4 parts, and that there- 
fore it contains 4 indivisible portions or atoms of 
H; taking the formula CH, we obtain CH, Cl. 
CH., la, CHCl, and CCL, the constitution of none of 
which could be expressed unless the mol. of marsh- 
gas contained 4 atoms of H. Thus we see from the 
reactions in which CH, enters, that the simplest 
formula cannot be CH ; also in obtaining marsh-gas 
by decomposition of acetic acid, the reaction cannot 
be expressed unless marsh-gas contains 4 atoms of 
H. Pron similar chemical reasons we conclude 
that ammonia contains 3 atoms of H, for we can 
get N(C.H,'s, NH(CH,)s, and NH,(GH,), Ge. 
Express the combinations or ons in which 
ammonia is involved as we please, we cannot repre- 
sent them save with a proportion of ammonia 
containing 3, or some multiple of 3, atoms of H, in 
those few exceptions (less than 1 per cent.) in 
which the ammonia need not N be repre- 
sented with 3 atoms of H,it may be, and we 
contend ought to be, so represented.“ And now 
for water: The same chem. reasons induce us to 
regard water as containing 2 atoms of H ; we can 
replace one-half or two halves of the H 
(although ‘‘Experimenter’’ denies this absolute 
fact), but cannot replace one-third or two-thirds 
as in ammonia, or } or 2 as in CH., thus act on it 
with K we obtain a very definite body KHO 
further action of K forms KKO, then the K 
in KHO may be replaced, and we obtain CH, HO; 
then there is CH, KO, (C, H,), O, &.: also 
whenever an alcohol, ketone, or any def. org. 
substance yields a hydrocarbon, &c.: that is 
whenever water is the result of the action of two 
bodies on one another, or of the decomp. of one 
the quantity of water pena contains two, or 
some multiple of two atoms of H. There are a few 
salts in which the water of crystallisation may be 
pee Di HO; but none in which it need be 
so represented, while there are scarcely any reactions 
i represented 
by HO, and none in which it could be correctly 80 
expressed. Also, the quantity of C which unites 
with 4 parts of H to form CH, unites with 2 
of O to form CO,, and each of these parts of O is 
identical with the quantity of O which unites with 
2 parts of H to form water.“ With HCl we find 
the amount of H combined with Cl is quite indivi- 
sible, so it is represented by HCl: lastly, All 
pe evidence tends to show that the bodies 

ydrocbloric acid, water, ammonia, and marsh - gas, 
contain 1, 2, 3, and 4 parts of H respeetively 
united to 1 part of Cl, O, N, and C.“ I will now 
prove that the quantity of C, N, O, and Cl united 
to 4, 3, 2, and 1 part of H are the smallest indivi- 
sible proportions of these elements that can enter 
into chemical combination, or represent the atomic 
weight of the element. Taking carbon first. We 
find in the first place that the quantity of C con- 
tained in the great majority of C compounds must 
necessarily be represented by 12 or some multiple 
of 12. As illustration, we have the series of Na 
salts of the fatty acids commencing with formic 
acid. The ratio of C to H in the Na salts necessi- 
tates our expressing the constituent C as a multiple 
of 12. The mere ratio of C to H in the acids will allow 
the C in all to be expressed by multiples of 6 besides 
of 12. Thus valeric acid may be written C, H, O in- 
instead of C, HO; but the fact that th part of 
the H may be displaced by Na prevents the poasi- 
bility of our halving the H in its molecule, and 
thereby reducing itsC from a multiple of 12 to a 
mere multiple of 6.“ Besides, with methylated 
alcohol, aldehyde, and acrolein, each differ by 12 
pet of C; then, if 6 is the least indivisible part of 

, why not obtain a body intermediate between 
these bodies? But this in no case has yet been ac- 
complished. Then, in homologous series, each 
compound differs by 12 parts of G, and indeed, all 
chemists admit that the smallest increment of C 
that can be effected in a compound is 12 times as 
great as the smallest quantity of H, which may be 
added to or displaced from a compound ; be 
if the series of C compounds are to be represented 
by the simplest satisfactory formule, the atom or 
smallest combining proportion of C must be 
represented as having 12 times the weight af 
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the atom of H. But ‘‘some chemists—those who 
hold the atomic weight of C to be 6—consider that 
all C mounds contain an even number of C 
atoms. and that in reuctions two inseparable or 
indivisible C atoms are always concerned ; but if 
we understand the smallest inseparable or indivi- 
sible proportion of an element to constitute its 
atom, the conception of two inseparably-associated 
atoms is clearly illogical, for two small atoms of C 
of value 6, if they can never be soparated from 
each other, must necessarily constitute one large 
atom of C of a value 12. 


The oxides of C are CO and CO,, and may of 
course be represented either with C = 6 andO = 8 
or C = 12 and O = 16; but it is evident that a 
Poron of CO and CO. containing only 6 pts. 
of C. is incapable of effecting, or of resulting from 
a definite chemical reaction when we recognise that 
carbonic, oxalic, and other similar acids are dibasic, 
as 90 most certainly are. Then all chemists 
agree that 14 pts. of N, orthe quantity of N that 
combines with 3 pts. H to form ammonia, is the 
smallest proportion of N that can exist ina combina- 
tion: but some particular member of an entire 
series may be represented more simply when N = 
47. just as water is represented more simply when 
O = 8; but the entire series is more simply repre- 
sented by formule in which N = 14 as the series 
of alcohols can only be represented by formule in 
which O = 16; thustricthylamine may be C,H, N 
when N = 4:7, but this quantity of the substance, 
containing only 4'7 pts. of N, is not sufficient to 
combine with the mol. of any acid or salt, or to 
effect any decomposition. tly, to show that 
16 pts. the quantity of O that unites with 2 of H 
to form water (forming either HzO, or H,0) is the 
smallest proportion of O that can enter into a com- 
bination, we find that the molecules of all hydrates, 
acids, aldehydes, ketones, alcohols, &c., doubtless 
forming 99 per cent. of all known compounds of O, 
cannot represented save with 16 pts. or some 
multiple of 16 Lies of O. From this it follows that 
when 2 bodies differ from one another in composi- 
tion by the diff. proportion of O which they contain, 
that difference amounts to 16 pts. or some multiple 
of 16 pts. of O, as in acetic, glycolic, and glyoxylic 
acids. Also it follows that the quautity of O which 
can be liberated by any reaction, and which alone, 
or with some other element, can be added to or 

laced from a compound, must be 16 pts., or 
some ee of 16 pts. of O. Why this should 
be, unless 16 pts. constituted an indivisible propor- 
tion or chemical atom, is quite inconceivable.” 
Then just as there are bodies in which the at. wt. of 
N may be 47, so there are a few compounds of O 
that can have the at. wt. of O = 8, among which 
18 water; but it is proved above that water must 
contain 2 pts. of H and 16 pts. of O to represent its 
reactions, for we cannot replace half of H in HO, 
so it must either be H,O, or H,O; then “ether 
may be represented p C.H,O, but all arguments 
founded on mode of formation, reactions, vapour 
densities, properties, &c., tend to show that the 
above formula is not a correct expression of the 
molecule of the body represented which, like water, 
contains 16 pts. of Ô,” and again “in certain 
dibasic acids and their salts of one metal, the ratio 
of O to the other constituents may be satisfactoril 
expressed by a nonobasic formula in which the O is 
expressed asa multiple of 8 ; but the distinction be- 
tween mono and dibasic acids and their salts is 80 
very decided, and inasmuch as these acids are 
indisputably dibasic, their molecules cannot be cor- 
rectly represented by monobasic formule. many 
chemists who acknowledge that water consists of 2 
pts. of H, united to 16 pts. of O, prefer from old 
association ‘to remain as they are,’ and to accord 
to O the at. wt. 8, thus giving water a molecular 
formula H, O,, and admit that all molecules con- 
taining O contain 2 inseparably associated atoms 
of O, or some multiple of 2 inseparably associated 
atoms; thus they represent water by H. O, and 
nitric acid by HNO,, instead of H,O and HNO,. 
This is evidently most inconsequent, for the concep- 
tion of 2 inseparable proportions of 8 each amounts, 
as with the case of carbon, to one indivisible pro- 
portion of 16, that is, to an atomic proportion of 
16.“ We know that analogy isa guide in deter- 
mining the molecule of acompound body and the 
at. wts. of its constituent elements, and we can 
show that anulogy is in favour of the at. wts. which 
we have adopted; thus the indisputable analogies 
of HNO,, H O3, and N,0, to HClO, HCiO;, and 
C1,0,, are clearly shown in the formule given; but 
decidedly concealed when we write HCI,, HN. O,, 
H CIO, HN. Os, CLO, and N,O,. Again, the ac- 
knowledged relation of water to the alcohols is not 
seen when the mol. wt. of water = 9; but it is 
clearly seen when it cquals 18. ‘ All chemists, no 
matter what formuke they employ, admit that the 
quantity of water which in a reaction corresponds 
to 1 pt. of alcohol must contain 2 units of H.” 


Now let us see what are the at. wts. deduced 
from physical considerations, and how far these at. 
„ and those deduced as above from chemical 
considerations, coincide with one another. Firstly, 
then, let us consider the combining volumes of 
gases from the observations of which we derive 


most important of all means for controlling our 
conclusions as to the at. wts. of volatile bodies. If 
we take the sp. gr. of H = 1, we find experimentally 
that the sp. gr. of most of the elementary gases 
are represented by the numbers we have selected 
to express their at. wts. Hence, these atomic num- 
bers represent the wts. of equal vols. of the respect- 
ive gases, and the formula of a compound body 
shows the number of elemen volumes of which 
it is composed; thus, while Os represents a 
compound of 1 pt. N + 1 pt. H + 3 pts. 
O by wt., it also represents that it is com- 

sed of 1 vol. N + 1 vol. H + 3 vols O. 

Cl gas is 5 of 1 vol. H + 1 vol. 
Cl united without condensation; therefore, the 
molecule of HCl is 2 vols., while the atoms of H 
and Clare 1 vol. each. Hence the sp. gr. of HCl 
is (1 + 35°5) /2 = 18°25, or is halfitsat. wt., and 
99 per cent. of all known volatile compounds have 
their sp. gr. in gaseous state half their at. wts.— 
that is, their entire at. wt. must represent twice the 
sp. gr., or the wt. of two units of volume, while 
most of the 1 per cent. of exceptions are explained 
by dissociation, or that they require high tempera- 
tures before they acquire the properties of perfect 
gases. The above is readily confirmed by actual 
experiment, for 1 vol. of O + 2 vols. H at 100° C. 
can be converted into 2 vols. of steam at 100°C. 
We see, then, that the molecules deduced from 
chem. considerations are identical with the mole- 
cules deduced from Ampere’s physical law of gase- 
ous volumes, that gases contain the same 
number of molecules within the same volume,’’—a 
law which is upheld by all physical inquiries into 
the nature and behaviour of perfect gases; then, 
writing water HO, we should violate this law by 
re 5 molecule as having only half the 
volume of the molecule of HCl. 

Thus we see that both chemical and physical 
considerations nb us in writing the molecule of 
water H,O; and I trust that the above will prove 
satisfactorily, to those readers of the ENGLISH 
MeEcuanic, who still hold the O 8 theory, that it is 
not a mere freak of scientists that they have altered 
the whole system of notation, but frcm purely 


scientific reasons. 
Manchester, May 1. H. E. Brothers. 


IRON — ARSENIC — SILVER ASSAY — 
FATTY ACIDS—NITRITES AND NI- 
TRATES—LIQUIDSULPHUROUS AOID 
—AIR ANALYSIS. 


21394.J]—Iron (qu 50242, p. 184) is not 
online precipitated by sulphuretted hydrogen 
from solutions containing free mineral acid. If, 
as ‘‘ Experimenter ’’ asserts, the simultaneous pre- 
sence of a large excess of an organic acid causes it 
to come down, the fact is novel and interesting. 
But is the querist certain that the solution contains 
free mineral acid? Suppose, to a solution of sul- 
phate of zinc there is added excess of ammonium 
acetate, and then hydrochloric acid. The only 
free acid in the solution will be acetic acid, and 
under these conditions the zinc can Alpes itated 
readily and completely by sulphure hydrogen. 
Is not Experimenter's experience somewhat 


X | similar ? 


When “ Arsenic’? (query 50243, p. 184), or a 
mineral containing it, is dissolved im nitric acid, it 
is couverted into arsenic acid. On subsequent 
evaporation with hydrochloric acid, this is liable to 
more or less volatilisation as AsCls. Any excessive 
concentration should certainly be avoided. 

The query headed Silver Assay? (No. 50244, 
p. 184) I do not understand, though I think I could 
assist Experimenter if he explained his meaning 
more fully. Ifhe means that he is accustomed to 
stir the contents of the crucible with an iron rod 
when reducing silver from the chloride by fusion 
with sodium carbonate, I certainly think the 
operation unnecessary and objectionable. 

Query 50269, p. 185, addressed To Mr. Allen,“ 
inquires about a . which will have occurred 
to all who have been in the habit of analysing oils. 
The first step towards avoiding the trouble is not to 
get the water into the ethereal layer. 
effected to some extent by not vang too much 
ether, and by pouring the ether out of the top of 
the separator after removing the aqueous layer 
through the top. The use of absolute alcohol 
is a great assistance, but the subsequent drying is 
tedious. In obstinate cases, the fatty acids may be 
redissolved in a little CS,, and the water se ted 
as usual. Indeed, CS, or chloroform may be con- 
veniently substituted for ether in dealing with fatty 
acids, but they are not suitable for employment in 
alkaline liquids. 

In answer to query 50048, page 138, which is also 
addressed to me, ‘‘Atomic’’ can readily detect 
nitrites in presence of nitrates by a number of 
reactions. Thus, on adding acetic acid and ferrous 
sulphate in the cold, a brown colour will be 
developed if a nitrite be present. Similarly a 
nitrate acidulated with acetic acid decolourises 
permanganate and liberates iodine from potassium 
jodide. The converse of the problem, namely, the 
detection of nitrates in presence of nitrites, is not so 
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simple, as the latter class of salts give the reactions 
of the nitrates in addition to those peculiar to them- 
selves. Silver nitrate is almost insoluble in cold 
water, so that if the concentrated cold solution be 
precipitated by sulphate of silver and filtered, any 
nitrogen acid existing in the filtrate in quantit 
beyond a trace may be regarded as nitric acid. 
Quantitatively, there is no difficulty, for the total 
oxydised compounds of nitrogen being first de- 
termined, and then the nitrites, the difference will 
give the nitrates. 

To prepare liquid sulphur dioxide (query 49933, 
page 94), I should not commence with roll sulphur 
as 80, suggests. If I did I should arrange an 
apparatus in which the sulphur could be burnt in a 
current of air, the products of combustion first 
missing through a system of iron tubes surrounded 

y cold water, and then through an arrangement 
cooled by ice and salt, or other freezing mixture. I 
should store the product in iron bottles or strong 
casks. 

Air Analysis,“ query 49841, page 42, is fully 
described in Dr. R. A. Smith’s work on ‘ Air and 
Rain.“ in which A. W. S.“ will find more accurate 
and fuller information than it would be possible to 
give in these pages. Alfred. H. Allen. 


THE “PERPETUAL ALMANAC.” 


[21395.]—PressurE of occupation has pre- 
vented me from replying to the remarks on the 
above communication made by Ch. Rabache in 
the EnGrish MECHANIC of April 20. The most 
cursory perusal of my paper ought to have shown 
that its object is to dispense with the use of tables, 
which are not always at hand, nor are they always 
correctly printed. As regards the numerical com- 
putations marked not correct,” it ought to have 
been noticed that “ fractions are omitted, ard 
with this proviso there is not a single mistake. 
The testimony of the late Professor De Morgan is 
a sufficient guarantee of the correctness of my 
methods, and as to the simplicity there can be no 
doubt. James Pearson, M. A., F. B. A. S. 

Fleetwood Vicarage, dth May. 


ORNAMENTAL LATHE-SCREWS. 


[21396.]—I mave to thank J. K. P.“ for his 
good-natured letters (21260 and 21379). His 
words, I beg to say that Dr. Edmunds had my 
most full permission to use any and all of my letters 
aud tables in any way that seemed good to him,” 
are as welcome as they are handsome. Private 
letters and personal chat are most valuable for 
enabling friends who differ to realise the points on 
which their differences turn; but such mental 
ventilation must never be compromised by subse- 
quent use in public utterance. “J. K.P.” him- 
self, however, put these letters outside this category, 
and constrained me to refer to them. lat. He 
wrote, I make you a present of the above infor- 
mation, which you can work in somehow perhaps.“ 
2nd. At page 595, he publicly stated that he had 
sent me data. 3rd. He deliberately gave me formal 
authority to use them in a subsequent letter. As I 
kept well within his license, I was sure that 
J. K. P.” would relieve me of any suggestion 
that I had not been duly careful. The terms in 
which he does this are as honourable to himself as 
they are kindly to me. os 

There was no need for “J. K. P.” to imagine 
that his arguments appeared chargeable with 
duplicity. Neither I nor anyone else has suggested 
or imagined any such thing. The simple fact 1s 
that OP K. P.” has had two contending currents 
under him, and, as in a fine sky we see two sets of 
clouds moving in different directions to make up 
the picture upon which we look, so J. K. P.“ has 
at one time been borne along by scientific faet, and 
at another carried away by a sort of schoolboy’s 
notion that he ought not to expose these screws. 
Add to this that, from various causes, he has not 
been able to look up the correspondence, or to 
write with deliberation, and we have the full ex- 
planation of his gyrations. 

There are people who imagine that if they have 
ea bad resolution, they are bound to carry it 
out. Consistency is the bugbear of such minds. 
But “J. K. P.” is no such man, and we have to 
thank him for saying a final word on the subject of 
screw-threads, and for putting his verdict upon 
record in clear terins. That verdict is as follows :— 

„Remember, I plead only for the retention of. 
the 9°45 thread. None of the others is fit to live. 
I defend the 9°45 because it is a nice thread fora 
small lathe, and because it can be cut uccurately in 
a self-acting lathe.” 

Here we have four well-defined propositions. 
With three of them we all agree. 1. We all know 
that eleven out of the twelve pitches are not tit to 
live. 2. We all know that the 9°45 thread is really 
a nice thread for a small lathe. And 3, that it can 
be cut accurately in a self-acting lathe. But 4, 
that the 9-45 thread ought, therefore, to survive, is 
an inference that Ido not yet see. As J. K. P.” 
is too good a soldier to advise me to manufacture 
my own ammuuition when ammunition can be 
taken from an enemy; and as the best way to cone 
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vince an epponent is to make use of his own argu- 
ments, I will once more prove my position out of 
“J. K. P.'s“ mouth. The subject, so far as argu- 
ment and exposition can go, will then be closed. 
Ist. The 9°46 thread can be cut exactly in a self- 

lathe, but not the Holtzapffel pitch, which is 
‘9-45a 5 If, therefore, we are to give 
up the fetish and throw overboard this one term of 

e pitch, all the Holtzapffelish halo will be gone, 
and our new thread may as well be 9, or 9-5, or 10 

per inch as9°45. 2nd. Each of these 

conforms better to J. K. P.'s own premises than 
does the 9°45. The 9, 9-5, or 10 threads to the inch 
are each quite as nice threads for a small lathe ” 
be cut accurately in a self- 
moreover, by simple wheels 
; und trains. 3rd. h would 
have multiform utility, and each could be cut with 
acrew-tools hk 5 ee t 15 store for other 
p 8. . The Woths, ths, and ;79,ths are 
all fractions which are very simple to handle, and 
much more convenient for a screw-pitch than the 
irreducible fraction of ,%,ths. 5th. Each will 
commute easily with other screws, whereas the 
pitch of 9°45 will not commute. Therefore, all the 
ogumienia, including the promien laid down by 
“J. K. P.“ show that of the four threads in 

uestion, the 9°45 thread is the worst and the 10 
thread the best. As the 9°45 thread has been used 
by H. and Co. for noses varying as greatly as I; ths 
and ł¿ths in diameter, it would be puerile to 
attempt to contend that there is any particulate 
appropriateness in the 9'45. 

„J. K. P.” will see that the term cement 
suggests only a false analogy when applied to the 
screws which hold our lathe apparatus together. 
A “cement” is an amorphous substance which 
holds the parts of an object inseparably together, 
as does the glue by which veneer or inlaying is 
affixed to cabinet work. The screws with which the 
various portions of our lathe apparatus—say an 
eccentric chuck, a spherical slide rest, &c.—are held 
together are not cement in any true sense of 
the term. Such apparatus often has to be taken to 
pieces by its owner for the purpose of cleaning and 
oiling ; for the purpose of examination and adjust- 
ment; for the purpose, sometimes, of rearrange- 
ment or alteration. And, if on such occasions, a 
screw gets lost or a screw proves defective or breaks 
(as once did the bolt of my own Holtzapffel slide- 
rest because the neck had been left a little too hard); 
consider what a fix the owner is left in if he lives 
in the country or abroad, and does not ha pen to 
be furnished with Holtzapffel’s taps and dies for 
that particular screw. Take tho screws which Mr. 
Evans recommended amateurs to use for the appa- 
ratus he was then teaching us to make—‘‘ J’ screws 
and N“ screws. Being interested in these papers 
I innocently asked Mr. Evans what is a “J” 
screw and an ‘‘N” screw? We were told 
that they were a sort of private pro- 

. Thereupon Mr. Holtzapffel—from an 
amiable desire to relieve Mr. Evans of the 
imputation of keeping secret the details of any- 
thing which he had undertaken to explain—at once 
wrote and told us that Mr. Evans was in com- 
piete iguorance of the respective values and 

inensions of the taps and dies upon which he was 
questioned.” That Mr. Holtzapffel is a high 
authority we all know, and “J. K. P.” himself 
vouches for his ‘‘ upright dealing and ability.“ If, 
then, such was y the condition of Mr. Evans— 
who had been manufacturing these screws all his 
life—what must have been the condition of the 
clients who only bought the screws? Now thata 
tabular digest of the Holtzapffel screws has been 
at in the ENGLISH MECHANIC (April 28, 

882), we see that a “J” screw is “2571 
threads approximately to the inch, and -29 in. in 
diameter—outside the thread; that an N screw 
is 36.1 threads approximately” to the inch, 
and 2in. in diameter outside the thread. 
Nevertheless, on going to the mahogany box of 
ornamental brass ge-wheels which Mr. Holtz- 
apffel prescribes for the outfit of his clients, we 
discover, if we are good calculators, that they are 
so arranged as not to cut any one of the 
Holtzapffel screws. Why is the amateur put into 
such a fix unless to make him pay a heavy toll to 
Mr. Holtzapffel, by keeping in hand all his special 
and expensive taps and dies? Does Mr. Holtz- 
apftel think that the apparatus which is intrusted 
to amateurs ought to be limited in its powers to the 
production of gimcracks in ivory and blackwood, 
and that foran amateur to make his own master 
taps, and cut his own dies and taps, would be a 
breach of etiquette? If not, why are such un- 
scientific arrangements devised for sale to gentle- 
men amateurs? 

The question, ‘‘ Why should amateurs be 
humbugged with such screw-pitches at all?” is 
stron ang inge, It was asked, not by me, but by 
‘‘Orderic Vital, who is so able a writer that he 
will need no assistance from me in justifying the 
terms which he has employed in reference to this 
matter. I confess that, in my opinion, what 
amatours want has already been asked for with 
great patience and great consideraticn, and I am 
not surprised at the advent of plain speaking. 


I observe that Mr. Holtzapffel has not yet dis- 
covered, among his arguments for the retention of 
these pitches, any that are hardy enough to bear 
transplantation to the columns of the ENGLISH 
Mgcuanto. Unless, therefore, new grounds are 
found upon which to defend them, I shall regard 
the question of their merits as closed. Perhaps 
now, therefore, Mr. Evans, as an eminent lathe- 
maker, would kindly favour us with his practical 
Opinion upon the ten-thread screw for the tubu- 
lated inch nose of the model mandrel ? 

James Edmunds. 


LATHE ATTACH MENT FOR SPECULUM 
WORKING. — 

. (21397.]—I mave lately completed a 4}in. specu- 

lum on an arrangement fitted to my lathe, which 

has worked so well that I should be glad if you 


would afford e for 5 3 ion 
of it. Whilst the plan of the machine is, as a whole, 
I believe, entirely new, parts of it have been de- 
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one revolution to about 200 strokes of the polisher. 
Its construction is shown at RS in the 8 
general view of the machine. The wheel S I made 
of mahogany, the cogs 5 stout iron wire, of 
which there are 96. I ed the holes for the 
wires with the overhead motion of the lathe, using 
the dividing plate, and pressed the wires firmly i 
filing up the ends afterwards. The wires were cut 
in. in length, and project zin. from the wheel. 
The wheel N, on which the speculum 1 
has three pieces of wood screwed on to it at eq 
distances with screws through them, to hold the 
speculum in its pinos, the speculum being cemented 


with pitch toa of wood, on to which the screws 
(which are Punt popo ee and hold it firmly. 
The polisher I is of wood, with a good coating of 


19 8 cut in the manner described by Mr. Wassell. 
weight F above it is of lead, 2}lb. weight, the 
bar which carries it having a steel rod G projec i 
which passes between the arms of a w 

K. This ar ement was taken from a plan 
which appeared in your pages, as did, also the 
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signed on plans which have appeared in your 
pages, for Which I beg to offer due 5 
ments. 

The polisher I used was that suggested by Mr. 
Wassell, and I attribute much of the freedom from 
irre ities in polishing to it. 

e whole machine is small, compact, and easily 
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constructed. My lathe is a 4}in. one, with which 
size there would be no difticulty in working a 
speculum up to 5gin. e machine is constructed 
of wood, with brass bearings made of stout tubing, 
with flanges of jin. brass turned and soldered on, 
the axles of the wheels being of brass rod nicely 
fitting into the tubes. 

The slow motion given to the speculum is 
worked from the crank axle of the lathe, and gives 


design for giving a horizontal motion to the wheel 
Q, carrying the eccentric from a vertical wheel on 
the mandrel of the lathe. 

The arrangement of the eccentric is shown at L, 
the plan being somewhat like that of an eccentric 
chuck. On this is placed an oblique movement H 
the object of which is to make the polisher rise and 
fall as it passes and forwards on the 
speculum ; this causes it to work evenly to the 
curve. The hole in the bar E, in which the rod, 
holding the polisher turns, should fit easily, to 
allow it to revolve, but not too loosely. The screw 
C has two nuts on it, one above, and the other 
below the bar E, to fix it in such a position that 
face of the polisher fits to the speculum at all 

ts of the stroke. The rod B is screwed firmly 
into H, the hole in the bar E, through which it 
passes, being made slightly conical, to allow of its 
rising and falling as the eccentric revolves. 

There is a small weight D on the bar E to kee 
the end of the screw C in contact with the disc B, 
which is of brass. 

Since first arranging the machine, I have found 
that a peor 1 1 ber pauci. 3 to the 

nk P, and sli over the , works more 
aay than harag a weight at D. 

The plank T has a strip of wood screwed on to 
its under side, fitting the bed of the lathe, to which 
it is fastened by the screw and washer belonging to 
the slide-rest. Lavant. 


BCREW-THREADS AND OTHER LATHE 
MATTERS. 

ees. A glad that our goad friend 

“J. K. P.“ has given us another letter on screw- 
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threads, and hasten to assure him that I did not 
use the word humbug” in any offensive sense. 
My words are (page 151) ‘‘ Why should we behum- 
bugged with such screw-pitches at all?” I named 
no one’s work or 5 All I contend is 
supposing an amateur gets hold of a lathe, no 
matter whose make, and on breaking a screw, finds 
that it will cause him no end of bother to get it 
replaced, owing to its incommensurable pitch ; then 
such a screw must be an unmistakable humbug. 
If 9°45 is ‘‘a nice thread for a small lathe,” I do 
not see why 10 should not be au as good a thread, 
and better from its being.an aliquot pitch. 

„O. J. L.“ (letter 21325) has furnished a very 
useful drawing of a front slide-rest, and it is to be 
hoped that the gentleman who made it will send a 
few more particulars regarding the arrangement. 
It seems to me that a rest so fitted is far more con- 
venient for the amateur than any other, as it can 
at once be pushed aside without unshipping any- 
thing ; and the under-bearing is far better situated 
for giving rigidity and supporting the strain of the 
cut on a large cylinder. I trust that the able 
correspondent who is now giving a series of in- 
structive articles on pariero mening will include in 
them a description of the way patterns for such a 
rest and bed should be made, the bed bein 
with a gap preferably. Orderic 


made 
ital. 


(21399.]—Tue victory is not so clearly won as 
Dr. Edmunds assumes in his defiant crow, and I, 
for one, believe J. K. P.“ right, as far as he 
went. 

I am no blind follower of J. K. P.,“ for I be- 
lieve I have found at least two (admirable critic !) 
slips of his in the last twenty-four vols., which I 
meant to have used to draw our master with for 
the common good (and nicely I should have caught 


it for m ins); but when I find “O. V.,“ for 
whose abilities I have an equal respect, claimed as 


an ally by J. K. P.'s opponents, I cannot hel 
going back to the original letters to see what is 
wrong, and I find we have left the first question, 
and that the one raised by O. V.“ is, as might be 
expected of him, a much wider and more important 
one. 

The discussion started with H. and Co.’s twelve 
original threads, and the desirability of replacing 
these by others, because they did not contain an exact 
number of threads to the inch. 

It would seem that there are many threads in 
use; Whitworth, one or two gas, the American 
8 instrument makers’, microscope, 


ementes’, H. and Co.’s, gun, screw-plate, and. 


possibly others; any one of which is obtainable at 
a ue depending on the demand. 

Mo what does or did Dr. Edmunds propose to 
do? Simply to change H. and Co.’s for (not 
Clements’, or gas, or another’s, but) a new thread 
of his own devising ; too much like the old to be 
much better or worse (save that the screws are to 
contain an exact number of threads to the inch), 
one not one whit more likely to be in general de- 
mand, and therefore more cheaply obtainable ; but 
probably (by entailing loss on all who possess or 
make the 5 threads), at first even more costly 
than the old. 

Two advantages may be adduced. First, that 
aliquot pitches can be used for dividing and mea- 
suring. True, but H.'s threads are only used, as a 
rule, on short screws cut by dies, and die-cut screws 
are useless for the p se, I believe. (Am I right, 
J. K. P.“ ?) Secondly, the calculation of wheels, 
if these be cut in a screw-lathe, is simpler for ali- 
quot pitches than the others. Yes; but they are 
in no case difficult, and for taps, could be simplified 
and still produce less error than the hardening. 
No one ever cuts a long screw of H. pitches. 

That aliquot pitches are better than odd ones, is 
no new discovery. Holtzapffel himself seems to 
have dimly hinted at this gigantic truth; and I 
think J. K. P.” would readily admit it, assum- 
ing, of course, that in all other respects the screws 
are (practically) equally good ; I say practically, 
for theoretically they could not be, however small 
the difference. 

The trouble is, that special threads are, or have 
been, deemed necessary; and this being so, taps and 
dies and repairs must be expensive; the price is 
regulated by the demand. A customer can have 
apparatus made 85 a i . 80 

at repairs may be executed by ordinary shop 
tools; but it wil probably cost toro at Arst (if 
made by H. and Co.), and will not be so perfect 
for its purpose, 1 (?). If Dr. Edmunds will 
find a thread, better for its purpose, and one likely 
to become more nearly universal no one will object 
to the crusade. 

All queer pitches, all queer thread sections are a 
nuisance ; but the humbugging is as true in one 
case as in another: greater in little-known threads 
than in H. and Co.’s, and I am sure the ab ego 
at great cost one nuisance bya new one (or by two, 
since there would now be two H. threads), com- 
mends itself neither to J. K. P.“ nor O. V.,“ 
more than to me. 

Perhape Dr. Edmunds hopes his thread will re- 
place all other fine deep threads. If so, he should 


say so; but then the many trades interested must 
and will have a voice in the matter. 

But to a greater matter. The form of the 
thread must vary,“ says “ O. V.” Just so, but can 
we reduce the varieties to a few definite forms? 
Uniformity in case of mandrel screws and leading 
screws is not so important; but for chasers and dies 
such a limitation seems desirable. 

Here J. K. P.“ can do us good service. What 
thread sections are in use, what might be dispensed 
with, how may we hope to simplify matters? The 
appendix would be lurge, but no one else can write 
so much of the book itself, and if J. K. P.” 
thinks this flattery, I will be at him yet. 

One thing more. Dr. Edmunds has started an 
important question in the matter of mandrels. I 
hope he will solve it, both as regards material, 
longitudinal section, and thread for nose. Whether 
it will be ible to have delicate chucks inter- 
changeable I do not know, though, of course, if the 
fitting of cylinder and base be perfect, and both 
surfaces concentric to axis of rotation, they might 
be. Generally, even on their own mandrels, chucks 
get out of truth by screwing round farther at 
one time than, another, through dirt, wear of screws 
und surfaces. Of course, a deep, hard thread 
wears less, and apparently the coarser the pitch, 
the less angular rotation produced by a given 
amount of wear, and hence J. K. P.,“ I suppose, 
recommends even ‘‘6 to the inch or less, or even 
a plain bayonet fitting.“ Bow. 


SPIRALLY GROOVED TAPS. 


[21400.]— “ Finem Respice’’ mentions these, 
aud says they act well, and have been patented. I, 
too, have made a few, and tried to get J. K. P.'s 
opinion of them. In my hands they cut well, 
though a friend found them strip the thread in a 
thin nut, if turned backwards. This is what I 
should expect in a thin nut, for there must be a 
tendency to draw into the hole, and all cutting is 
done on one side of the thread going in, and the 
other coming out (if any at all), and of course in 
an ordinary straight-grooved tap, the same con- 
ditions hold to a much smaller extent. 

I have tried to apply the same principle to dies, 
and they did cut with a vengeance ; but I have uot 
had time to go into the matter, though I should be 
glad to hear others’ ideas. I found a difficulty in 
applying the principle so as not to interfere with 
the guidance, or tilt the stock. Bow. 


TO “PRISMATIQUE,” MR. HOLMES, 
MR. NEWBERY — DR. DRAPER’S 
WORK ON THE SILVERED -GLASS 
TELESCOPE—MEMORIAL TRIBUTES 
TO DR. DRAPER. 


0 am rather surprised that our friend 
FPrismatique makes the remarks he does (letter 
21248) in regard to fining mirrors. Indeed, if 
what he says is true in regard to the polish of the 
mirrors he has seen, it is no wonder he has formed 
such a bias against them. Let me say that the 
successful polishing of any aoe surface depends so 
much on its perfect fining, that, to me, a perfectly 
Jined surface is the greatest desideratum in the 
process of the mechanical manipulations it has to go 
through. What the Trade demands in this respect 
I do not know; but I am sorry to say I have found 
some very granular work sent out by the trade. 
My practice is, in the ten grades of emeries I 
ulways use, each succeeding emery is worked until 
the ulations of the previous emery are reduced 
to those made by the emery in use. I am aware 
that the tops of these miniature hills may alone be 
levelled off and the valleys not reached ; but this 
is not workmanlike. I may au say, in brief, that 
I am never satisfied with a fined surface until it is 
bright enough fora „ examination at the 
centre of curvature before a polishing- tool is placed 
on it. When this is done as it should be, from two 
to four hours suffices to bring the surface to a 
‘*black’’ polish, which will stand rigorous ex- 
amination, not only by the unaided eye, but with a 
magnifying-glass. I agree, too, with Mr. Calver, 
that no test is more severe than silvering a surface, 
to bring out any defects of polish. Two heliostat 
mirrors were recently polished and figured in my 
shops that stood the test of flatness and polish so 
well, that they were pronounced tinished ; but when 
they were silvered, one of them showed such unmis- 
takable evidence of granulation, that it was at 
once decided to rework it. I must also beg to 
disagree—kindly so—from our friend’s remarks, 
that this granulation does not affect their reflective 
powers to any extent. It is true, I believe, that 
our very finest polish is, at best, the very finest 
scratching we mortals can do. Yet, in accordance 
as we can bring these scratches—if you please— 
nearer and nearer to the size of the wave- 
lengths of light, we will get better and better 
results. ide, also, from the element of 
reflection in optical surfaces, there is that caused 
by diffusion, which is a ve considerable 
factor in a granular surface. 3 to working 
large surfaces, I presume that practice has a great 


deal to do with the matter. The lady I spoke of 
finds an Sin. or 10in. surface about as as a 
5in.; but this may take on the character of 
boasting, which is far from the sense in which I 
would have it understood. I might say, however, 
that I have tried various materials as an inter- 
mediate between the final emeries and the rouge 
such as elutriated or washed powder of Water of 
Ayr” stone, washed Arkansas oil-stone powder, 
&c., but with indifferent success. This latter 
material is said to have been a favourite material 
for fining with Chas. Spencer, fhe famous maker of 
microscrope objectives. I find it splendid for 
grinding in the working parts of telescope fittings, 
as it does not imbed itself in the brass or iron as 
emery is sure to do. It can be purchased in this 
country for a shilling per pound, and a pound goes 
a long way. 


I wish to say a very few words in reference to the 
letter of Mr. Newbery (letter 21236). It is to be 
regretted that the first letter of this new and 
interesting correspondent should close with such 
5 remarks—certainly uncalled for, 
at least, in the manner in which they are stated. 
The gentleman certainly has a perfect right to 
doubt that there was any real existence of the 
ph nomenon ; but to say that I put down what I 

id not see, whether it be an optical illusion, error 
of instrument, local, atmospheric, or what not, is 
certainly rery ungenerous, especially when such 
men as Prof. Simon Newcomb, Prof. Langley ; 
Mr. Keeler, of the Allegheny Observatory ; 
and other critical observers, saw the same 
phenomenal illumination on the edge of the 

lanet. He will find Prof. Langley’s article in 

fol. XLIII., No. 3, Monthly Notices R. A. Society 
with a beautiful lithograph of the phenomenon; and 
if he does not possess a copy I will loan him my 
own for perusal. Mr. J. E. Keeler, now of the 
Allegheny Observatory, and formerly instructor in 
paysi at the Johu Hopkins University, is not 
only a critical observer, but known for his accurate 
delineations of celestial objects. Prof. Holden had 
him sketch the nebula in Orion for his celebrated 
monograph on the central rt of that nebula for 
comparison with Herschel's famous drawing (see 
page 33 Prof. Holden’s monograph); and as his 
sketch and my own agree so nearly that a woodcut 
could not show the difference, I feel a pardonable 

ride in having such corroborative evidence in my 
‘favour. So strauge, so unlooked-for, and so un- 
expected was this phenomenal illumination, that I 
hesitated to make it public. And I will say here | 
what I have not said before, that I sent the notes 
to the ENGLISH MECHANIC and the Sidereal Mes- 
senger, at the request of Prof. E. C. Pickering, the 
kind and courteous director of Harvard Observa- 
tory. Mr. Newbery will also find a review of the 
phenomena connected with the transit in No. 8, I 
think, of the Sidereal Messenger, Vol. I. (my vol. is 
now in the hands of the binder, so I may err in the 
number). The article is by Dr. Hastings, and is 
illustrated and very interesting. I do not desire to 
make any analysis of the exact observations of con- 
tact 30 minutes after sunrise, believing he put down 
honestly just what he saw. Let our criticisms be 
severe and honest for our general good ; but let us 
not get down to Billingsgate, which li es 
men in search of truth. 


I beg to thank Mr. Holmes (letter 21255) for the 
kind spirit of his letter; only please leave out 
eminent.“ Ionly profess to be a humble worker 
in, and student of, our common elevating and en- 
nobling pursuits. I have a word now to say of a 
very different character, that I think will interest 
Mr. Calver, Mr. Wassell, ‘‘ Prismatique,’’ ‘‘ Orderic 
Vital,“ “J. L.,“ Mr. Holmes, and indeed the 
whole army of telescope makers. It is, perhaps 
well known, that Dr. er’s work on the silve 
glass telescope is now oat of print, and cannot be 
obtained. I suggested to the noble wife of Dr. 
Draper some time ago, that it was u great pity it 
could not now be obtained, though there were man 
inquiries after it, both in this country and abroad. 
She at once wrote to me stating she had written to 
Spencer F. Baird, of the Smithsonian Institute, 
asking if they would reprint it. And, if not, 
would they give her the privilege of doing so. She 
also stated that as long as there was inquiry for it 
she desired it placed within the reach of those who 
wished to obtain it. Not only that, she is seriously 
thinking of publishing Dr. Draper’s notes on the 
construction of the 28in., which are very full 
and complete. Would not this be a grand posthu- 
mous capstone to the beautiful and enduring monu- 
ment already built by that t man of science ? 
J have offered my humble counsel that the two 
works be published together. It is quite certain at 
least that the monograph on the 15 in. will be pub- 
lished, which will be valuable indeed, for no work 
of to-day can approach it in its detail and accuracy, 
and the absence of that desire to cover up by 
ambiguous language, so-called trade secrets, so pro- 
minent in books of the kind. I shall not forget to 
give your readers further information when it comes 
into my possession. Many tributes to the life work 
of Dr. Draper have been written in our journals 
here. Prominent among them is one by fessor 
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C. A. Young, contributed to Serenee, Vol. I., 

No. 2. And another by Dr. Geo. F. Barker, con- 
tributed to the -fmerilan Journal of Seicnec andl 
wirty, vol. XXV., Feb., 1553; but a grander tribute 
than all is that roposed by Mrs. Draper, which is 
no less than tho carrying on of her husband's 
researches, as soon as proper arrangements can 
be made to do so. I am violating no confidence in 
saying this, as Professor C. A. Young has already 
made it known in his contribution to Science. 

The length of this letter now admonishes me I 
must close. I hope, however, what I have written 
may be of interest to my fellow workers “on the 


other side.“ 
Pittsburgh, April 22 J. A. Brashear. 


MEDICAL REPLIES. 


Fix upon that course of life which is best; habit will 
render it most delightful. Py THAGOKAS, 


[21402. ]— WRITER’ S CRAMP AND TELEGRAPHIST’S 
PaRaLysis (50223) are only varictics of the same 


disease. I treated the subject very fully last year 
in the E. M.” Refer to index. 


Exrracr or Mar (50259) is a mere bagatelle 
in the way of food. No meat extract contains the 
full value of the meat from which it ismade. With 
hot water and toast it makes a refreshing lunch, 
and is a good su per for fat people who want such 
refreshment and liquid rather than solid food. 


CONTRACTED KNEE (50282).—A case that can 
only be a prescribed for on personal examina- 
tion. uestion is, How far is the joint per- 
a maged by gouty deposit? What 
recuperative power is there in the constitution ¢ 
What is the practical line to take in its treatment? 
To estimate these factors and decide the problem is 
an operation that can only be done by the mind 
of a skilled physician having the case itself before 


VARICOSE VEINS AND THE LaTHE (50331).— 
Varicose veins has been carefully treated in a 
former number last year. In your case avoid 
constipation ; wear a bent supporting bandage 
that is not tense enough to tire the muscles of 
the leg while treading. Use the legs alternately, 
or rather the varicose leg, unless well supported 
by bandage. Refer to former article. 

James Edmunds, M.D., &c. 

Grafton- street, Bond-street. 


LEGAL REPLIES. 


121403. ]— LANDLORD AND TENANT—NOTICE TO 
QuıT (50058).—I am always willing to be set right, 
but I think Collector can hardly have under- 
stood my answer to this query. I expressly stated 
that if the rent were paid yearly or half-yearly 
from the date of taking possession (Ist November), 
that was the date on which the notice to quit must 
expire, and this is what Collector“ says himself. 
But if the rent were paid quarterly, and ‘the tenant 
paid the broken quarter's portion from lst Novem- 
ber to Christmas, then Christmas is the beginning, 
and so must be the ending, of the tenancy, and for 
this position I could, if necessary, quote a series of 
decided cases; but I need now only refer to Wood- 
fall’s ** Landlord and Tenant,” 11th edition, page 
ol}, I was obliged in this case, as in so many 
others, to answer in the alternative for want of the 
necessary information. 


RIORHT OF Way (00117).—If the right of way 
has been enjoyed by the querist for over 40 years 
without interruption, then it has become absolute 
and indefeasible ; and should the farmer wall- -up 
the gates, he would render himself liable to an 
action for damages. 


SOLICITOR’S CHARGES (50142).—Every solicitor 
is bound to deliver his bill of costs, setting out the 
items and charges, at least a month before he 
brings an action to recover the amount, and this 
bill must either be signed by the solicitor, or it 
must be accompanied by a letter which is so signed. 
If a solicitor brought an action without having 
delivered a proper and detailed bill of costs a month 
before, he would lose the case, and have to ay the 
defendant’s costs: and in every instance a solicitor’s 
bill of costs is always liable to taxation. 


ENGINE— HIGHWAY (50146). —As to distance 
from highway, 25 yards is the lowest limit as ex- 
plained in my answer to 49084, page 151. I am 
not aware of a rule as to consuming smoke, and 
must leave this to some other correspondent. 


DARKENED Winpow (50161).—This has already 
been answered. It is, I think, a case for dumuges 
only; as if he wanted an injuuction, the querist 
should have gone to the Court and asked for one 
while the shed was being erected. The Court will 
rarely grant a mandatory injunction to pull down 
a building which it would have interfered to stop 
while in progress. 


Company Law (50169).—I will look into this by 
next week. 


Notice To Quit (50183).— I see that my friend 
Collector“ has also answered this question. He 
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is quite nght in saying that the time when the rent 
is pad has nothing to do with it. When it becomes 
duc is, however, often important. The six months’ 
notice must expire upou the day when the tenancy 
commenced, aud whether this was lst May or lst 
November is not stated. I must again object to 
„Collector's“ ruling, that the only “point to con- 
sider as to notice to quit is when did the tenant 
take possession, for it often happens that a man 
gets possession some days or weeks before the day 
in which his rent begins to run. 

Piano on SALE OR HIRE (50193).—The dealer 
can certainly compel the hirer of the piano, under 
the usual agreement for hire and purchase, to pay 
the instalments as they come due. A contract of 
this kind cannot be broken simply because one 
party changes his mind and gives a notice. 

ave been much pressed for time lately, but I 
hope to clear up all arrears in a long letter next 


week. 
Fred. Wetherfield, Solicitor., 
2, Gresham-buildings, Guildhall, E. C. 


21404. — ThE Board of Trade return of accidents 
and casualties reported during the year 1882 has 
been published. These returns are often spoken of 
as melancholy documents,“ because they furnish 
convincing proof that a very large , Proportion of 
what are “usually called “ aecudents’” are nothing 
more than preventible occurrences, which will 
from time to time continue to take place, until the 
Ao ao adopt proper appliances to insure 
safety 

When the public considers the vast amount of 
information which has been obtained, the fearful 
loss of life which is daily occurring from preventible 
causes, and the very inadequate means adopted by 
many companies, we cannot be surprised that the 
opinion in favour of Legislative terte ee is 
gradually, but surely, gaining ground. 

It will be seen from the following table, that the 
total number of 1 accidents “during the past 
year was considerably in excess of the corre- 
sponding figures for the year 1881. 

The necessity for high platforms and continuous 
footboards is plainly shown by the fact that no fewer 
than 31 passengers were killed and 69 injured by 
falling between ae and platforms. Level 
crossings continue to a very great source of 
danger, 38 passengers were killed and 18 injured 
whilst passing over the line at stations, in addition 
to 72 persons killed and 40 injured at public, or 
road crossings not at stations, Surely, such figures 
as these prove that footbridges over, or tunnels 
under the railwa 
many stations an 


are muc 
crossings. 


required at very 


RAILWAY ACCIDENTS IN 1882. 


May 11, 1888. 


% Young, contrat t9, Stjoer, Vol. T f quito right in saying tat the time when bee“ REPLIES 10 QUERIES. 


— — 


„In their answers, Correspondents are respecte 
fully y requested to mention, in cach instance, the titie 
and number of the query asked. « 


(48030.]|—Hardening Taps and Dies.— Your 
correspondent Mr. Arthur Clegg, who on p. 256, 
No. bel, wrote a very useful reply on the above 
subject, will no doubt be pleased to learn that it 
appears in the Scientific American for April 21st, 
with the omission of the introductory lines, but. 
strangely enough, credited to the Chicago Jour n of 
Commerce. The reply is quoted 27. et lita 
the exception that where Mr. Clegg wrote i get a 
thick iron Pipe, the Scientific American prints 18 
a thick iron paper” (). At the conclusion of 
reply Mr. Clegg promised to give his method of 
tempering at some future time. That sentence is 
also copied by his American friends, and as I do not 
remember seeing the promised communication, 
perhaps Mr. Clegg will send it, as the American 
appropriator is doubtless anxiously waiting te seize 
on his work.—Essak. . 


[49234.] — Sundials. — This subject has 
finished, as I thought it would, by Mr. Hampden 
1 backing out of” his promise to pay ten guineas 
for the solution of this problem. Since I last wrote 

to “Oura” I have had several letters, with numer- 
ous printed slips diagrams, from Mr. Hampden, 
one of which is challenge to all the globe- 
makers and ee theorists in Europe, o prove 
that an ordinary sundial can indicate the time 
on a ‘rotating clobe,’’’ this slip further says that, 
“the ENGLISH MECHANIC has backed out of the 
conflict, though every chance has been given this 

retentious oracle to display its skill.“ The words 

NGLISH MECHANIC were carefully blotted out with 
ink, and, but for the aid of a little oxalic acid, I 
would never have known what it was. But instead 
of “Ours” “ backing out” of it, I think that it is 
Mr. Hampden who wants to do 80, inasmuch as he 
positively declines to AT his money in any way 
whatever, and also will not have any umpire, as 
no one understands the subject as well as him- 
self.“ He would like me to forward the dial to 
him, “ carriage paid to and fro,“ without further 
conditions. This is certainly impudence of the very 
coolest kind. He makes a definite offer; I, as 
definitely, accept it, and comply with eve condi- 
tion laid down by him ; when this is done, e coolly 
backs out of it not in the pages of the E.M., 
but by private letter, saying that, I can kee the 
fodol till the Day of Judgment, "and fool alf the 
people in Edinburgh with it.” Lask, in all fairness, 
is this at all like the conduct of a man who has an 


Altogether the number of persons killed and injured on railways in the United Kingdom in the course of 
ublic Traffic during the Year ending 31st December, 1582, as reported to the Board of Trade, was 


as follows :— 


Passengers : 


From accidents to trains, rolling stock, permanent way, &c. 


By accidents from other causes 
Servants of Companies or Contractors : 


From accidents to trains, rolling stock, permanent way, &e. -i 


By accidents from other causes. see 
Persons passing over railwa 
Trespassers (including suici 


ays at level crossings sess 
ESS 


Other persons not coming in ADONE classification. 3 


e 


7 | Total for 


Year 1882. corresponding period 
in 1881. 


| | 
| Killed. peau Killed. | Injured. 
i { 
| 18 is | 23 3 
.. 109 90 55 | S87 
| 21 153 19 1868 
e 532 2,123 502 25278 
„„ 10 83 2 
See 306 155328 131 
í 63 9185 102 
—2—*ð2 1,121 4, C01 | 1,096 4,571 


NorE.— In addition to the above, the Companies have, in pursuance of the Act of 1871, reported 


other accidents which occurred on 


their premises, and the total number of 
to the Board of Trade during the year 1882 amount to 1,163 persons killed an 


1 accidents reported 
8.968 injured. 


CESEN EEE ES a ES E Te ae eed 


The great danger to railway servants continues 
to be, coupling or uncouplin vehicles,” and 
„during shuutiug operations.” It is to be 
hoped that, at no distant date, a really efficient 
method of coupling and uncoupling goods“ 
waggons will be adopted. 

Clement E. Stretton. 

Leicester, May 4th. 


M. G. FovsserrEau has proved by some recent 
experiments that the electric resistance of glass 
diminishes ou its beiug tempered. On the other 
hand, aunealing tempered glass restores its higher 
resistance. 

Own the railways of England and Wales there were 
in 1881, 2263 inhabitants per locomotive, as against 
2007 in 1871, aud were there 1017 inhabitants per 
passenger vehicle as compared with 1282 in 1501. 


honest conviction of the opinions he holds? Certainly 
not. Itherefore decline to send him my model or 
correspond further with him on the subject. I 
will send the dial to the Editor, if he thinks that it 
is really worth the trouble, so that if it is sent the 
readers cf ** Ours °” may see a sketch, or the model, 
if the Editor thinks tit. It will show them two 
things—first, that all the conditions laid down by 
Mr. Hampden can be complied with; and, second, 

tbat the Earth is not a flat disc like a penny. It 
is, however, simply useless to lay it before Mr. 

Hampden, as he tells me that ‘though all the 
clergy and ministers in Edinburgh were to swear 
that such a thing were possible, he would not 
believe it.“ He is evidently of the belief that he is 
the only wise man of the present generation, and 


that the rest of the world are fools; he is also 
something hike the old woman who held peculiar 
religious Opinions, and who always said t she 


May 11, 1883. 
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was open to conviction, but she would like to see 
the man who could convince Aer. In his letter to 
me he tells a lugubrious story of having already 
been swindled out of £500 by a Scotchman, and in 
the present matter he is afraid of losing ten guineas 
by another.“ Siuce Mr. Hampden has so carefull 
“ backed out” of this matter, the only thing left 
for him to do, is to honestly own that his opinions 
are entirely wrong, and apologise to the readers of 
‘‘Qurs,” for trying to make them believe what is 
not a matter of fact. This I am afraid, however, 
he has not the courage to do.—W. PEck, 6, 
Hanover-street, Edinburgh. 


55353 and the Sun and Moon. 
AI never really understood the story in Joshua x. 
until I worked out the battle of Gibeon with the 
Ordnance Survey of Palestine, in the great map, 


inch by inch. That battle bears a most curious 
resemblance, in its earlier features, to the battle of 
Tel-el-Kebir. Joshua, by a night march from 


Gilgal, surprised the Amorite army at Gibeon just 
before dawn. In a short time the besieging host 
was in full flight westward (for Joshua came up 
from the east), on the road between Gibeon f 
Gib) and Ajalon (Yalo). These places lie due 
east and west of each other, and are about ten 
miles apart in a straight line. When the sun rose, 
the army of Joshua saw what we so often see in 
the early morning, the sun rising in the east and 
the moon setting in the west—the sun upon Gibeon 
behind them, and the moon upon Ajalon in front. 
It was midsummer ; and Joshua well knew that in 
a few hours the heat would make active operations 
intolerable. A sudden inspiration seized him, that 
things should remain for a time exactly as they 
were: the sun just risen, the moon not yet set. 
The sun’s rays shone full upon the backs of the 
Amorites as they fled, and straight in their eyes 
if they turned round to face their pursuers. A 
more favourable state of things for s pursuing 
army could not exist. The thing was done as 
Joshua requested. The sun stood still in the 
one half of the heavens’’ (the eastern hemisphere) 
and hasted not to set for a whole day.“ How it 
was done is no concern of mine. But this is what 
Joshua describes, and nothing else. There is only 
one time of the day when the sun could be seen 
7 os Gibeon,” and the moon in the valley of 
Ajalon,” and that is just after sunrise, the very 
time when Joshua says the thing occurred. Fora 
fuller description and discussion, see Cassell’s New 
Popular Commentary on the Old Testament, edited 
by the Bishop of Gloucester, Vol. II., note and 
excursus.— H. H. 
V Atoms. —It is a pity that 
W. E. Haden cannot see the true nature of his 
argument, aud that it wholly rests upon the very 
assumptions to be proved. Assume that water 
contains 2H, then it follows that one can be re- 
moved: but the “law of Avogadro’’ stands 
rejected by some of the greatest chemists and 
thinkers of the age. An imaginary molecule of 
mercury contains one equivalent—that of oxygen, 
phosphorus, &c., &c., four atoms or equivalents, 
while that of sulphur may contam four or six 
equivalents, according to circumstance. If there 
exists oue tittle of evidence for this wanton fiction, 
by all means let us see it. An equivalent of phos- 
Poon is the perfect analogue of nitrogen or 
ydrogen. Now, while we know very much of the 
chemistry of these bodies, we know nothing what- 
ever of their molecules. I have utterly discarded 
any use of the term molecule, nor can I find 
the least occasion for it. Sigma is a good and 
deep thinker, but in soaring above the simple facts 
of chemism, for purposes of recondite, theoretical 
examination, or for grasping the universal rela- 
tions,“ he may have got a little astray. But Iam 
surprised that he should distort the plain facts of 
Water decomposition by K, and reason almost on a 
ar with W. Haden. The second atom of water 
4s not introduced for some unknown reason. It is 
matter of the plainest chemical notoriety that KO 
cannot exist in presence of water without intense 
combination. If the HO be limited in quantity, 
the KO becomes incandescent. The formula of 
„ Experimenter,” objected to, is 1 true 
viz., K + HO = KO + H expelled. Nor does 


Mr. Sprague’s fanciful hypothesis at all imply any p 


fundamental difference as to the facts when equi- 
valent (molecular) quantities are used. Let O=16, 
then K, + H,O K,O + H, expelled. The 
incandescent force of the hydrate combination 
pales before the superior primary forces involved 
in the combination of KU; and it may interest 
some general readers to know that 8lb. of oxygen, 
uniting with its equivalent proportion of K, would 
evolve a chemical or heating force equal to the 
lifting one ton weight nearly 15 miles high. Can 
* Experimenter ” help me to the specific gravity of 
the solid KO HO?—EcLEcTIcus. 


e We Brass.—I am obliged to 
as Engineer.“ Will he say what is a brush 
burnisher for the lathe, and how it is used? What 
shape burnisher should be used to burnish a flat 
brass plate, 12in. by 6in., already quite smooth and 
clean. I am aware that polishing with oil and 
crocus, &., will not produce the high finish wanted: 


gong suggested by W. L. 
some years on 
distant signal. The lever is by the rail; the gong 
or whistle on the engine. 
Enfield. 


1 Fog Signals (U. G.) —If Inquirer 


perhaps a brush burnisher would do it. The 


ordinary shapes are of no use for this purpose. In 
any case, I should be obliged if he will explain 
brush burnishing.—Brass. 


[49737.]—Fog Signals ia bell or 
has 


een in use for 
G. N. R. and is worked from the 


—JOHN ALEX. OLLARD, 


l write to the superintendent of the stores de- 


partment of one of the railway companies he will, 
no doubt, be informed of the average quantity of 
detonators used by them, say, for five years, which 


would be a fair average, as we have more fog some 


years than others. I cannot give you the quantity 


of detonators used, but I can give you an idea of 
the cost of the system, including detonators and the 
expense of placing them bie the rails. I quote a 
local railway company having about 500 miles 
with over 800 engines and about 4,000 


the 5 works. In the a way boxes 
are placed in advance of the ordinaiy i 
containing bars, which are worke 


the bars in the 
when the signals are down, the bars, &c., are 
down. Under the foot-plate of the locomotive is an 
apparatus consisting o awing levers, to which are 
attached slide rods, so that when the engine is 
passing over the inclined plane in the permanent 
way and the signal is at ger, the swing lever 
comes in contact with the inclined plane, which 
causes the swing lever (which is fixed on a shaft) to 
move the slide-rod, giving motion through dupli 
cate rods and levers, to the whistle and to a dial 
fixed on the weatherboard, opposite the driver’s 
face, containing signals and lights, so that the 
whistle is sounded, andif a distant signal is passed, 
a forked arm in the dial shows, together with a 
green light; and if a home signal, a plain arm and 
a red light, so that by this apparatus the driver gots 
a correct repetition of the signal he is passing, 
when at danger (when through fog or any other 
cause he is prevented from seeing the ordinary 
semaphore signal, and in the case of fogs comin 
on suddenly in the night, and the difficulty o 

tting fog men to their post, the advantage o this 
invention will be clear, as it is always on the spot), 
as the whistle sounds until the driver, by the 
moving of a lever, puts the apparatus in its 
original position, and at the same time stops the 
whistle. The adoption of some apparatus 
similar to the one I mention would be a great boon 
to persons travelling by rail in foggy weather; and 
would also prevent many accidents, causing great 
loss of life, caused through drivers not being able to 
make out the signals against them.— Ex- 
Pol NTSMAN. 


[49758.] — Barrel Organ. — As Mr. Fryer's 
method of 1 „ feeders” to his barrel organ, 
on p. 111, will be of no practical use to me (nor I 
imagine to any one else), he need not Waste further 
space and more wood. I venture to think that he 
might have supplied the correct drawing at once, 
and he could certainly have said how he applied the 
feeders in fewer words than be takes to say that he 
will send the information if desired. Indeed in the 
eee he might also have explained how he makes 
the difference between a demisemiquaver and a 
semibreve. But, no matter! What is of matter is 
that your correspondent should imply that J. C. “85 
query has not been answered. It Mr. F. will refer 
to p. 67 he will discover that I gave a No. and 
page where full particulars of the method of 
pinning barrels will be found (p. 125, No. 499), and 
so long as that No. can be purchased for 22d. I 
resume the Editor would not care to insert the 
instructions, even if I copied them out. As a 
matter of fact, the querist said he had the No., 
but could not prick the barrel from the instructions: 
hence nothing more can be said. Besides the 
reference I gave last week, here is another, p. 440, 
No. 330, where Derf. Errac” gave very full 
directions for pricking tunes. —ORGANON. 


(49857.]—Diagrams for Lectures.—The fol- 
lowing is a method that has been practised with 
much success:—Transfer the woodcut toa sip of 
glass with the following transfer varnish: methyl- 
ated spirit, 50z.; Venice 5 40z.; and gum 
mastic, loz. Project this, by means of a magic- 
lantern, upon a paper screen; then trace over the 
design on the screen, and the woodcut will be found 
to be accurately enlarged.—CHEMICUS. 


[49902.] — Magic - Lantern Lamp. — The 
querist should have addressed his query to the editor 
of the magazine referred to, as those who promulgate 


words are 
Eczema belongs to the vesicular, 
squamous order ; but, in Eczema, when the new red 
cuticle that is left which is liable to desquamate 
again to the third or fourth time, but in smaller 
branny scales of a white colour, a roughness 
sometimes remains for a cousiderable 
slight degree of psoriasis. Sulphuric acid combined 
liberally with cinchona and sarsaparilla is applicable 
to the alkali wi 


loose statements should be held responsible for 
them. I have some recollection of the 
appearing in these columns, and if petroleum 
was mentioned petroleum was meant—that is, the 
crude substance with all the light volatile hydro- 
carbons. Paraffin, or kerosene, is a different thing 
because the rhigolene, gasoline, benzoline, &c. have 
been separated. 
the best thing to use, but I do not imagine that any 


description 


should think gasoline would be 


essional user of the magic-lantern will be 
thered with it. The limelight may be trouble- 


some, but I suspect it will be considered simple as 
compared with a lamp of platinum gauze, which 
moreover cannot be raised to white incandescence 
without serious risk of fusing the platinum.—T. P. 


[49904.]—Eczema (Psoriasis). — These two 
different classes of cutaneous diseases. 
soriasis to the 


period like a 


t, and the use of the fixed with 


sulphur lotion or infusion of cinchona and washing 
with tepid water or milk and water to the latter. Of 
course these medicines would have to be administered 
by 85 posson who understands the proper quantities. 


* Psoriasis). To Jonah.“ 
—I have unfortunately had to use chrysophanic 


acid, and found it stained sheets and underlinen 


very much, and to remove the stains, after linen, 
&c., was thoroughly washed, it was laid in a solu- 
tion of chloride of lime all night and part next day. 
This had the effect of thoroughly bleaching them. 
This, by the way, can’t be done very often, or the 
clothes will be destroyed. To Scotus.’’—Eczema 
and psoriasis are distinct diseases, although they 
have some features in common. Eczema nearly 
always attacks the flexor surface of the skin, asthe 
bend of the knees, elbows, palms of the hands, and 
soles of the feet. Psoriasis on the contrary, affects 
the extensor surface, and patches are sure to appear 
on the elbows, and fronts of the knees. It is not 
contagious, and rarely itches; whereas eczema 
rarely fails in this. The surfaces of psoriasis are 
never moist except when scratched or greatly irri- 
tated: while eczema at one time or other will be 
found to weep. Arsenic isthe remedy for eczema, 
and is used in the treatment of psoriasis; but in 
my case I did not find it any good.—H. J. B. 


f49921.J]—Small Gold Castinge.—If a few 
castings only are wanted, plaster of Paris would 
do, but as you say ‘‘permanent’’ there can be 
nothing better than cast iron. The moulds must 
be heated as well as greased ; if the work is to be 
fine, that is if the casting is to be a finished orna- 
ment it might be advisable to make the mould in 
steel.—G. G. H. 


49922. -Bizə of Water-Pipe Required.— 
The data are altogether insufficient. Some cot- 
tages’’ should have been the number of persons 
requiring water. What is a good fall“ f? I should 
suppose that pipes lin. inside diam. would answer, 
as the water would be running all night.— Essar. 


(49923.]—License.—By sec. 1 of the Act 30 and 
31 Vict. cap. 90, every person who shall trade in 
or sell any article composed wholly or in of 
gold or silver’ is made liable to a license duty if 
the gold exceeds two pennyweights, or the silver 
exceeds five penn eights in weight. If, therefore, 
watches with gold or silver cases of more than the 
specified weights are sold in the course of ordi 
trade, the vendor becomes liable to the license duty 
imposed hy the Act quoted above. This view 1s 
corroborated by the fact that a subsequent Act (33 
and 34 Vict. cap. 32, sec. 4) specially exempted the 
maker of watch-cases from license duty in respect 
of watch-cases made by himself. I may add that 
the two Acts referred to above are the only Acta in 
force relating to plate licenses.—INLAND REVENUE 
OFFICER. 


(49925.]—Plumbing.—If this querist would say 
what he meant by cleaning 1 metal, 
he might obtain an answer. In existing text- 
books on the subject there is very little information 
of a practical kind; but, possibly, when Mr. 
Davies’s articles are published in book form, the 
trade of the ae will be put on a little better 


footing.—T. 
49930, — Leclanche Battery. — Can't 
s Kettle” determine for himself what is the 


matter with his cells? If the connection between 
carbon and lead cap has become bad, he will find 
directions for remaking it in many places in back 
volumes.—Nun. Do. 

49932.] — Screw Propeller.—“‘ She ” would 
not make any revolutions at all, but the engines 
would make the same number under both con- 
ditions, provided pressure of steam, &c., were 
same.—J. T. M. 


(49947.]—French Polish.—" Soapy appear- 
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ance” is the nature of the beast. It is shellae, 
dissolved in naphtha: the varnishes named are 
shellac inspirit.—O. M. 


[49952.]—White Glaze.—Try 40 parts white 
lead, 36 Cornish stone, 12 flint, and 4 of flint glass 
or broken wineglass. Grind with water into a thin 
cream, dip your articles, and fire.—U. D. A. 


[49953. ] — Headstones Vogetating. — Clean 
down with an old brush and oil of vitriol and 
water; but perhaps you will find spirits of salts and 
water best. At any rate, try the effect of the acids 
on pieces of the stone first. Go over quickly and 
rinse with water. White vitriol (sulphate of zinc) 
would be better than blue, which isalmost sure to 
stain ; and if you used zinc-white paint, it would 
be better than the lead pigments.— Nux. Dor. 


(50062.]—Lubricating Oils.—After consider- 
able experience, I find that the best and cheapest 
oil is pure castor alone, for 9 bearings. Or 
5 with good mineral oil, for heavy bearings.— 


IB. 

[50066.—M.R. Engines.—Will ‘‘ Meteor ” 
kindly give me some further details of the accident 
where leading axle of the engine broke. Was 
it a single or double-framed engine? Was the 
axle of iron or steel? Had it two or four 
bearings ? With reference to the brake 

uestion, I am informed that it is under con- 
sideration on the Midland line to either make the 
leak-hole very much smaller, or stop it up alto- 
gether. I should like the opinion of Meteor 
and others as to the bable result of such 
alterations. The G.W.R. Company are investi- 

ting the question very seriously since the brake 
eaked off one of their trains and caused a collision 
at Moorgate-street.— A. Lois. 


(50067.J—Photo. Painting.— Would R. B.“ 
kindly inform me whether the first part of the process 
he describes for crystoleum- painting, would answer 
for transferring photos on to glass slides for the 

ic-lantern—would they be sufficiently trans- 
t; and should the second or fixing solution 
applied before the first solution is ?—W. 


CaHILL. 

Cosas be? TS Analytical Chemists.—A good 
linseed oilcake should give 4 to 5 per cent. nitrogen. 
What was the ash in sample tested? It should not 
be more than 7 or 8 per cent. Woody fibre is es- 
timated by warming for two or three hours with a 
1 per cent. solution of sulphuric acid, to dissolve 

chy matters, washing by decantation two or 
three times, then warming for another two or three 
hours with a 1 per cent. solution of caustic potash 
to dissolve albuminous matters, the residue washed 
by decantation, and dried at 212° Fahr., is woody 
fibre. With regard to the manure, an error 
evidently been made in calculation from the phos- 
phoric acid soluble in water. There is no reliable 
process for volumetric determination of phosphates 
at present.—AN ANALYST. 


[50081.]—Greenhouses.—If Builder would 
just give a thin coat of any coarse varnish, he 
would find no tendency to loff. All I wish to 
urge is that the expense of lead paint may often be 
saved by the application of materials which pro- 
fesaio painters would sneer at and condemn. 
Soot and whiting, and size and thin varnish will 
answer every p to which Builder ’’ refers. 
1 little trouble will soon enable him to get any 

e of grey he likes.—_JoHN HAMPDEN. 


F far as I know, there is 
only one correspondent who can furnish much prac- 
tical information regarding the dialyte—I allude to 
Mr. Herbert Ingall. I am afraid ‘‘Eleph” will 
not make much out of his present instrument or 
„thing,“ as he calls it, unless he has some aptitude 
for optical mechanics. If he could work the cor- 
rectors, he might obtain a crown and a flint disc— 
say, 23 diam.—very cheaply of Mr. Caplatzi. I 
cannot say what their radii should be—probably 
6in. or 7in. I have a few particulars, copied from 
„ours, 1 an instrument made, I think, 


by Prof. H Smith. They are :— 
7% object-glass, French plate, focus 105, 
76°9 
; radi, 175-1 ) 

4in. correctors : 
Plano-convex crown, radius ........ 9 
Double-concave flint, radii.......... o ) 
Distance from o.g. 5d 


Hence, it will be seen that the crown is plano- 
convex, and the flint nearly plano-concave. ‘‘ Eleph”’ 
must remember that the dialyte will be chiefly 
what the amateur can make it. If he has not 
patience and constructive ability, but has to depend 
apon whatever lenses he may chance to get hold 
of, he had better sell his thing.“ It is hardly 
likely it would equal a best Jin. achromatic. 1 
cannot understand what he means by saying: 
After getting a good 3in. o.g., and spoiling it by 
taking it out of the cell.“ if he has a good din. 
of why should he want to turn it out of its 
cell? Good telescopes are like good clocks: the 
75 they are meddled with the better. ORDEBICO 
ITAL. 


[50108.]—Tangye Gas-Engire.—‘‘Carbpn’s”’ 
repy to this query is rather misleading. He says, 
p. 202, that this class of engine has been spoken of 
very favourably, and that it derives its power every 
revolution, &c. It is true this engine does ignite 
an explosive mixture every revolution: so does the 
Clerke; but the Clerke engine only consumes 
about 24 cubic feet of gas per hour, where this one 
consumes 50. ‘‘Carbon’’ says he has known an 
engine of high repute, having to get one of the 
maker's men to adjust it, but does rot say that the 
consumption of gas was then under the 50ft. per 
h. p. per hour. I know of one of ihese engines, a 
21 h. p., new, in use about, eight weeks, that has 
been adjusted by the men from the makers, but 
still consumes 120 cubic feet yer hour, London 
standard, 16 candles. ‘‘Carbor’’ then says that 
sometimes the gas is not suitable. Does he mean 
that these engines are only to be used with 
of a high il uminating power, as the London 
Cannel 25 or Glasgow 25 candle gas; when there 
are at the present time Otto engines being run suc- 
cessfully with Dowson gas, a gas without an 
illuminating power whatever? In my reply to this 
query, I stated that through the defects in the 
engine one-half the gas converted into heat passed 
throngh the walls of the cylinder. To make this 
clear, the following are the figures of the actual 
work of three types of engines, each having the 
same size cylinder stroke, and number of revo- 
lutions for one hour:—1 cubic foot of coal-gas, 
average, a8 supplied to mest of our large towns, 
evolves, on complete combustion, 352 heat-units 
centigrade, equivalent to 500,000ft.-Ib. ; Otto 
engine, in. dia. cylinder, 10 stroke, 1 h. p., ex- 
podes every other revolution ; consumes 20 cubic 

eet per hour, equal to 12.500, 000ft.-Ib.; heat con- 
verted into actual work, 2,000, O00ft.-Ib.; heat 
converted into work, but used in the engine, 
750,000ft. Ib.; mechanical equivalent of heat dis- 
charged with exhaust, 3,000,000ft.-Ib.; mechanical 
equivalent of heat pasing. through sides of 
cylinder, 6, 750, 000ft.-Ib. angye, in., dia. 
cylinder, 10 stroke, 1 h. p., explodes every revo- 
lution, consuming 60 cubic feet of gas per hour, 
equal to 25,000,000ft.-lb.; heat converted into 
actual work, 2, 000, O000ft.-Ib.; heat converted into 
work used in the engine, 500,000ft.-Ib. ; mechanical 
equivalent of heat discharged with exhaust, 
7,500, 000ft.-Ib.; mechanical equivalent of heat 
passing through sides of cylinder, 15,000,000ft.-1b. 
lerke, Sin. cylinder, 10 stroke, 2 h. p., explodes 
every revolution; consumes 60 cubic feet of gas 
per hour, equal to 30, 000, O00ft.-Ib.: heat con- 
verted into actual work, 5, 000, O000ft.-Ib.; heat 
converted into work, but used in the engine, 
1.000, 000ft.-Ib.; mechanical equivalent of heat 
3 with exhaust, 9,500, 000ft-. Ib.; me- 
chanical equivalent of heat ing through sides of 
linder, 14, 500, 000ft. Ib. It will be seen from the 
above figures, that the Otto and Clerke engines 
convert into actual work just double the amount of 
heat for every foot of gas consumed. Therefore 
the relative values of the three types iven is as 
two to one, or Clerke and Otto, 25; aer 50. 
It is the amount of heat converted into energy 
not the quality of material that makes a go 
gas-engine, and the testimonials mentioned must 
for excellence in workmanship only. The 
querist did not complain of the workmanship of his 
engine, but the amount of his gas-bill being double 
what he had expected it to be.— R. A. 


Pol — Pressed Yeast and Bread. — 
„P. F. V.,“ north of Ireland, will find the informa- 
tion he asks for anent ‘‘ Parisian Barm,” in the 
London Miller for November last. Cygnet,’’ a 
highly intelligent correspondent, has certainl 
ay ideas of our yeast supply, and he might, wi 
rofit, on the bread and yeast question, read The 
iller for November also. Nor do I think, still on 
the subject of yeast, that it would be a waste of 
time for Cygnet” to reread my letters in these 
pa es on ‘‘ Bacteria in Beer.”--W. A. THOMS, 
aker and F.R.M.S. 


[50 155.J— The Book of Joel.—To Gero. H. 
LANCASTER.—In the last verse of Joel the first verb 
is, I have 5 or I have cleansed; but it is 
preceded by vau conversive with sheva, and as a 
consequence it takes the same tense as the pre- 
ceding verb, which in this case is a future shall 
dwell. This change with vau conversive generally 
causes the accent to rest on the last syllable in 
those verbal forms which would otherwise have it 
on the penultima; but this verb is one of the ex- 
ceptions. (See Gesenius’ Grammar, sect. 49, 3, 
section 126,6.) Psalm cxix., section Vau, I do not 
think is an exception to the rule. All modern 
writers of eminence adopt the vowel points in 
Hebrew. If you would thoroughly understand 
the Hebrew verb, I would advise you to procure 
A Treatise on the Use of the Tenses in Hebrew ” 
London: Macmillan and Co. 1874. 256 pages.) 
The reference to Gen. xxiv. 8 is to the words my 
oath, which should be translated the oath imposed 
by me.“ As you have not Kalisch's Grammar, you 
can refer to Gescuius, section 114, 2; but it does 
oo into this point as fully as Kalisch.— 


Y | Whatever size amateurs adopt they 


(50168.]—Aquarium.— Will Gas Engineer,” 
who replied last week on the above subject, be 
good enough to reply to me also with a little 
information, as I require light? I am in a good 

lace for supplying a small aquarium, and would 
ike to make one. Will you kindly say what the 
frame is best made of, its size, &c., and how fitted 
together‘—Gas ENGINEER No. 2. 


[50190.] — Bee-Keeping.—I have read with 
interest the remarks of your correspondents on this 
subject, and certainly agree with those who advo- 
cate the outside measure of bars and inside measure 
of hives, as no other measurements will be 80 
universally useful ; and I would advise all amuteurs 
who think of making hives to be very Pon in 
their details, for on the exactitude of them depends 
the success of the beginner with such hives to a 
great extent. I began bee-keeping some years 
ago, and made a bar hive from instructions given 
in an old number of the ExoLIsR MECHANIC, lent 
to me by another beekeeper, and it is the best hive 
I have now, although I have made many others. 

should k 

to it; and any one now be g should, by 
means, adopt the Standard frame of the B. B. 
Association. I would recommend all beekeepers 
to join their oy association, and thus reap the 
advantages of skilled assistance and advice; and 
they should also purchase Modern Bee-Keeping,”” 
published by the British Beekeeper Association at 
Öd., or post free 7d.—a useful little book to any 
beekeeper; a few of ‘‘ Abbott's Leaflets,” one 
each on each subject: „Economy of the Bee, 
Hi ving, „Feeding, Supering, 5% Wintering,”” 
‘ Transferring,” &c. They are only id. each. 
Both the book and leaflets are to be obtained from 
Abbott Bros., Fairlawn, Southall, near London. I 
think one of your correspondents, after reading the 
above, would alter his opinion about drones being 
produced before workers. J. I. 

50190.]J—Bee-Keeping.— Your co ondent, 
A. Watkins, says, that to obviate the difficulty 
caused by the slight differences in the sizes of 80- 
called Woodbury hives, ‘‘A special committee of 
the British Beekeepers’ Association carefully oon - 
sidered the question last year, and decided that 
the ‘ Woodbury’ hive should in future be 14 fin. 
wide and Shin. deep (from under side of top bar to 
floor board). Now, although I was not a member 
of the committee of the British Beekeepers’ Asso- 
ciation at the time, I was elected a member of the 
standard frame committee, the special” com- 
mittee alluded to by Mr. Watkins, and from actual 
knowledge, beg leave to say that no resolution 
whatever was ever proposed in regard to the dimen- 
sions of the Woodbury hive, nor was it a subject 
for, or of, discussion. The duty of the“ special“ 
committee was to determine what should be the 
dimensions of a frame which should be considered 
“a standard frame for the United Kingdom, and 
their first determination was that it should be 
‘132in. long and Sin. high inside, and that the 
top bar should be jin. thick; the ends (of the 
frame) Jin. thick, and the bottom bar zin. thick, 
making the total outside measurement, irrespective 
of the ears or ends of the top bar, 14 lin. long b 
Sin. deep.“ ide British Bee Journal, page 243, 
Vol. IX.) And in the official report, page 215, in 
same 1 (April, 1882), it particularly states 
that the above dimensions do not refer to anything 
outside the rectangle. The frame being left in this 
unfinished state, it was soon found necessary to 
hold another committee meeting to define the 
length of the top bar, and, after much discussion, 
it was resolved ‘‘ That the entire length of the top 
bar be I7in., which allows lłin. beyond the 
rectangle at each end of the frame’’; and a second 
resolution was carried That the size of the frame 
and the length of the top bar having been decided, 
the committee is not prepared to define any partie 
cular means of kee ing the distance between the 
frames.’’—Vide p: 3, Vol. X., B.B.J. Nota word 
was said of any difference in the length of the to 
bar in its application to single or double-walle 
hives, and as the committee refused to define a 
means of keeping the distance between the frames, 
I consider the conclusions arrived at greatly dis- 
appointing.—C. N. ABBOTT, Southall. 


(50190.]|—Bee-Keeping.—The frames having 
been made as directed in my last letter, the hive 
will next engage our attention. The ends are 
made of II in. stuff, and the back and front of two 
thicknesses of lin. boards,with an air space between 
in order to keep the hive at as constant a tempera- 
ture as possible. Fig. I shows a plan; Fig. 2. an 
end elevation in section; and Fig. 3 represents the 
front view of the completed hive. First cut the 
boards for the back and front (inside); they are 
7Rin. wide, and, allowing lin. for the 12 frames, 
zin. each end to let into ends, and lin. for the 
dummy, will make them 191in. long. Cut the IIin. 
ends 1S4in. long, and 9in. wide; cut the grooves 
zin. deep to take the boards just prepared, marking 
them l4}in. apart. Nail together, keeping the 
bottom level; put on outside boards, back sud 
front, Yin. deep, and 2lin. long, as shown in draw- 
ing. Cut the opening for the entrance ; but before 
doing so, fill up space between inner aud outer 
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boards, whore opening is to be, with a small piece| are fixed so as to prevent end movement of the 


of wood, to prevent bees 


bottom, allowing it to project -2}in. in front, tongue 
the joints to prevent draughts: round off the pro- 
jecting part, as shown in Fig. 2, to prevent bees 


FIC. @. 


i on sharp upper edge and then falling off ; 
papa to keep water from running inside. i 
jecting piece should be the whole width of hive. 

7 bees, when first hatched, oft enjoy a walk 
in the sun before their first flight ; but they want 
lenty of room, so as not to get in the way of their 
working elders. The legs may now be fixed; 

they are 2in. or 21in. square, and halved to sides, 
as thown in Fig. 3. A shelter to keep off rain must 


S 71 C. 3 


) etting ‘between; make | frames. 
entrance Sin. long, and vin. deep. Nail on lin. IA in. wide. 


This | and I think the bees work the better for it. 


They require to be jin. thick, and about 
e a dummy of a piece of jin. 
board, lfgin. and 7 Yin. deep, with a bar on top 
16in. long by zin. by gin. : its use is to diminish the 
size of hive when required, and also by its removal 
to allow of space for manipulating the frames ina full 
hive. For wintering itis best to have two dummies 
one foreach end. The space between them and 
the ends is then filled with chaff. Rabbet the top 
edge all round hive for top, and the body will be 
Pb eae The top is made about lin. larger than 
the hive proper, so as to fit on the rabbet; it is 
hinged in front, and is Gin. deep at sides, and about 
ſin. or Sin. at centre. Roof is made of llin. stuff, 
iece to cover joint. Bore holes back 
and front 24in diam. for ventilation, and protect 
them with perforated zinc nailed inside. Fix a 
piece of chain to prevent top opening too far. Give 
one coat priming and two light stone, and the hive 
is complete. Next week I will give a description 
of the best methods of putting the bees into such a 
hive. Since writing the above (which I had hoped 
to have sent off in time for last week’s ua, I 
have read the letters of D. S.” and A. Watki 
as to the advisability of adopting the Association 
standard, with which I quite agree. I may say 
that the hive above described only requires the in- 
side to be made an inch deeper (the outside remain- 
ing the same), to adapt it to receive the standard 
frame. My dimensions were originally taken from 
Mr. W. S. Travis’s paper in ours for May, 
1878, in which he gives the inside measurementa of 
the frame, and from this I judged the Association 
standard was measured in the same way. My hives 
were all made long before there was any standard, 
and in defence of the size adopted I would refer to 
the letter mentioned, in which Mr. Travis gives 
reasons for preferring a small frame of moderate 
depth, and for districts like my own, where honey 
is scarce and the season short, I feel his remarks 
have much weight; at the same time it would not 
be advisable, for the sake of an inch, to adopt an 
odd size, and I would modify my description of the 
hive, and make it an inch deeper inside, thus ren- 
dering it standard size. With regard to the frames, 
an inch added to the le of the sides will make 
them work into the modified hive, and I think on 
the whole that the scantling I have adopted is 
easier to put together, than that of the Association. 
My frames leave fin. space on each side. I have 
not found this excessive, and I fear a reduction to 
the jin., as in the standard, would tend to render 
manipulation of the frames more difficult, and in- 
crease the danger of killing the queen in examining 
the hive. I also leave a min. more under the 
frames than usual, so as to allow a clearer passag e, 
ut 
these points forward with some diffidence, fevling 
that in doing so I must be seeming to oppose the 
opinion of those who have had far greater expe- 
rience than myself. I shall be glad if any of 
ours who have had experience with standard ”’ 
frames will give their opinions, and if any of the 
points I have named have occurred to them.—R. P. 


[50192.] — American Organ Bellows.—Thanks 
to Organon for his reply to this g , 80 far; 
but it is not sufficiently answered, as with to know 
how to construct the bellows, not having made one 
before. Will Organon or any other corre- 
spondent oblige me with instructions in 1 the 
bellows? I have many back numbers of the 
E. M.,“ but cannot find in them the information I 
require. The 16ft. set of reeds I intend to place at 
the back, similar to the position of the sub-bass in 
other organs.—Tom Tir. 


[50200.]—Varnish for Landiag-Nets, &c.— 
The following is a good waterproof composition, 
and is very pliable. Dissolve soft soap in hot water 
and add a solution of sulphate of iron. An insolu- 
able iron soap is precipitated, which must be col- 
lected, washed, and dricd. It must be then mixed 
to the right consistence with linseed oil and it is 
then ready to apply.—CHEMICUS. 


[50200.}—Varnish for Landing-Nets.—Try 
araffin wax, melted with a small portion of raw 
fine ed oil, both for lines and nets; see that they 
are perfectly dry before poin g them into the above 
hot, and I think you will say you have found no- 
thing to equal it. When you take them out, wring 


with ridge 


be fixed with a couple of brackets underneath; it | them dry before the fire in an old duster or cloth.— 


should be wide enough to prevent the drip falling 
on the landing stage, say, 31in. Make two sliding 
doors to contract mouth of hive, fixing with rab- 
beted strip above, as shown in Figs. 2 and 3; cut 
these so that when closed, as far as possible, a half- 
round hole is left: the hive should never be entirely 
closed. The doors are best made of oak, or other 
hard wood ; deal swells, and is liable to stick fast. 
If the frames are now tried in, they will be found 
to nearly touch the bottom; therefore, nail strips 
of zinc, in. wide, inside at top, so as to raise bot- 
toms of frames ŝin. from the floor. These strips 
will prevent the bees cementing the frames fast. 
The space between the inner and outer case may be 
filled with shavings, cork dust, hair, or other non- 
conducting material, after which two wood stripe 


JACK OF ALL TRADES. 


Do — Copper Bronze. — In answer to 
“ Gasfitter ’’ I send the following (which is cheap 
and durable) bronzing fluid :— Fuchsin, 10 parts; 
aniline uni 5 parts ; methylated spirit, 100 
parts. pp y heat, and when solution bas taken 
place, add benzoic acid, 5 parts. Then boil the 
whole for about 5 or 10 minutes until the greenish 
colour of the mixture has changed to bronze- 
brown.—CHEMICUS. 


|50209.]—Soft Iron.—Nothing better to soften 
iron or steel in than whiting; cast iron as well, if 
chilled as hard as a flint.—Jack OF ALL TRADES. 

Pe ee Boring.—If you are using a 
slide-rest, a triangular tool will be found best for 


brass, iron, or steel; if a drill a flat poan drill, 
or a twisted Morse, or Bentall’s supply some good 
tools—Maldon, Essex.—Jack OF ALL EB. 


(50218.] — Circular-Saw Sharpening.— In- 
structions were given for the above in back num- 
bers, about September or October last, and sketch 
of a gauge to get the proper rake. A needle- 
pointed tooth does not work well, and a tooth that 
is filed off at an angle to form a channel down the 
centre of set; treat your teeth as if they were a set 
of revolvin ponga wonn Make a T-square with 
a movablé b e, thus: a piece of jin. iron-hoop 
about 3in. long, file one edge true, in the centre of 
width and length drill a hole about zin.; next get 
a piece of steel, as a narrow saw blade, or narrow 
stay-busk, about 3in. long, drilla hole the same 
as the other in one end, and rivet it on the other 
part. You can set this to the angle required, ac- 
cording to which side of the saw you work from; 
the vertical 90° over either side, to 85° or 80°, but 
not exceeding 80°. Apply the stock to the top of 
your teeth, and it will give rake of tooth, and show 
you the clearance on top of tooth, which should 
not be more than in., no matter whether you 


gullet or square teeth. This is of course applicable 
when you have trued up the circumference. — JACE 
OF ALL TRADES. 


[50221.]—_Soap-Making.— Olive oil will form 
no compound with sulphate of magnesia, nor with 
glycerine ; the result will be but a mixture.— Ax 

aLYer. 


50222.]—Bee-Keeping.—I wrote last week: 
“To prevent robbing, make the opening as small 
as possible and Sin. long.“ This may not be clear 
tosome. I should have explained how it may be 
managed. Take two strips of wood, about 3in. b 
9078 by in.; put them in door jin. apart, and p 
e doors up to them on either side, leaving only 


the narrow between. Examine daily, asa 
narrow is not unfrequently blocked by a 
dead bee. D. W. W.“ suggests that the queen 


may be dead; if she is, the stock is worthless. 
Notice if the bees carry in pollen on their legs. If 
there are no grube, the queen is nearly sure to be 
dend; and the bees, having no use for pollen except 
to feed the grubs, will carry little or none home. 
—R. P. 


[00243] —Writer’s Cramp.— Molto Grazie” 
will very likely find great relief by using a very 
thick cork penholder when writing. I may as 
well mention that, under any circumstances, these 
penholders are quite a luxury to use.—CHEMICUB. 


[50 233.] -Gyroscope.— It consists of a metallic 
disc, thin in the centre, but baving a thick and 
heavy rim, capable of revolving upon an axis which 
forms the diameter of a brass ring. This ring can 
be placed so that it turns about an axis forming the 
diameter of a second ring. If the disc and first ring 
be detached from the second ring, and held in the 
hands while the disc is set rotating in any plane, it 
will be found that so long as no attempt is made to 
turn the disc, so that it shall revolve in another 
plane, the weight of the instrument only has to be 
supported, but a powerful resistance will be felt to 
an attempt to change the direction of the axis. 
Again, if while the disc is revolving the ring be 
rolled along a level floor, it will be found impose 
sible to make it keep upright, and to prevent it 
running out of the right line. If the outer ring be 
suspended by torsionless thread and rapid rotation 
be communicated to the disc, which is then 
abandoned to itself, it will continue to rotate in the 
same plane until brought to rest by friction, since 
from the mode of suspension there is no force to 
cause the axis to take a new direction. From this 
fact the instrument has been used by Foucault and 
others to demonstrate the fact of the carth’s diurnal 
rotation. If the disc be caused to rotate in a verti- 
cal plane so that its horizontal axis points to some 
object on the earth’s surface, after a short time the 
axis will apparently have moved through an angle, 
the itude of which will depend on the latitude 
of the place. Again, if the axis of the disc be made 
to point to a fixed star, then if the earth was at 
rest and the heavens revolved about it, as they 


appear to do, the star would move from the direcs ' 


tion of the axis; but this is not the case, for the 
axis continues to point to the same star so long as 
the disc rotates, showing that the stars are fixed 
and the earth revolves. When the conditions of 
suspension are varied, the movements of the dise 
are always such as would result, according to the 
theory of dynamics, from the composition of the 
rotation of the disc with that of the earth. (See 
the notices of Professor Powell, in the Transactions 
of the Astronomical Society, April, 1855.)— JOHN 
DEWHURST. 

(50234.] — Electrical Communication. — 
Altogether too difficult to accomplish. No electrical 
arrangement would give you an accurate indica- 
tion of temperature to a degree. The simplest way 
to see the temperature as indicated by thermometer 
is to have a thermometer with a white scale and 
bold divisions and figures. Place this so that with 
a small telescope you can read off at any moment 
without leaving the room. If you want to kcep 
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the variations of temperature, why don’t you have 
athermograph? Then, you would get an accurate 
record from one week's end to another.—W. J. 
LANCASTER. 


50235.)—Painting Magic-Lantern Slides. 
—I see that no one has answered this query, and 
although I am only an amateur in the art, yet lam 
tolerably successful, and a few hints may be useful. 
Of course, it is necessary to have some knowledge 
of mixing colours and drawing; but even without 
this a photograph transparent may be tinted. The 
tirst difficulty will be found in drawing the picture 
on glass. My method is as follows: Coat the plate 
of glass with collodion, allow to dry for a quurter 
of an hour, then coat with ordinary photographers’ 
varnish mixed with an e quantity of 
methylated spirits of wine—this must not be 
warmed; in a few minutes a fine ground-glass 
surface will be formed, and, when , & pencil 
tracing of any subject can be made. thin 
optical glass is used, the tracing cau be more accu- 
tately made; then brush over with mastic varnish 
and ntine, or Canada in t utine, 
and all will become transparent, but the pencil - 
marks will remain. If waler- colours are used, 
they must be painted on in the usual way with a 
little ox-gall, using only the transparent colours, 
Prussian blue, lake, Italian pink, and burnt sienna. 
It will be found impossible to get an even tint with 
water colours: brush-marks and other defects will 
appear, which, however, will disappear if the glass 
is breathed on and dabbed ” with a bit of old kid 
glove, with a piece of wadding tied up inside. 
Canada in turpentine is then to be brushed 
over the picture, aud when dry a second 
1 may be given, and then varnished, 
and so on, as many paintings as necessary. 
The difficulty with the process is to keep the picture 
free from spots which appear in the varnish ; but it 
is good enough for ordinary pictures. If oil paints 
are used, the above colours must be used. They can 
be had in tubes, and the medium in this case is 
mastic varnish and turpentine. When the paint 
begins to set it can be smoothed with a dry soft 
brush ; but this is not very easy, aud requires much 
ractice. The difficulty in both these methods is to 
Er the picture free from spots and other markings, 
and to avoid these I have worked out a system with 
aniline colours, which is especially adapted to tint- 
ing photographs, as it requires little or no varnish- 
ing, aud the colours are more brilliant than oil or 
water colours. The aniline colours may be had at 
any chemist’s in little square packets for a penny or 
twopence each ; ask for Sand’s anilinedyes. There 
is, however, no yellow, so I use saffron boiled in 
water, and the boiling continued till it becomes red; 
then mix with an equul quantity of methylated 
spirits of wine. The uniline colours are some of 
them not soluble in water, but ure so in spirits, and 
vice versi, but they all seem to take kindly (like 
some people I could name) to spirits and water, 
about equal parts of each. Therefore, place the 
powders in ounce bottles and pour in the spirits and 
water which I will call the medium.“ Now tukea 
transpareucy on gelatine aud soak it in water for 
half an hour, give ita wash with the medium.“ 
and dry with blotting-paper. The colours should 
then be mixed and diluted with medium in little 
saucers, and applied with a camel’s-hair brush. Some 
„ is necessary at this stage. The colour should 
e kept moving for a minute or two, and finally 
washed off with medium, aud wiped with a soft 
towel ; if the colour is too dark, it may be lightened 
by brushing over with spirits. It is better to do 
oue purt of the picture at a time, say the sky. and 
then proceed to other parts. This is far superior to 
the ordinary process tor tinting photographs. The 
gelatine will stand a good deal of washing, wiping, 
&c.—M. I. C. E. 


[50 238.] — Foreign Photographs. — Photo- 
graphs of tropical vegetation are to be sven in the 
museum of the Royal Gardens at Kew, open daily 
in the afternoon.—Cunomo. 


[50 239.] — Preserving Steel from Ruet.— 
This is meant for trusses, &c., therefore the answer 
last week is of no use. Get some narrow silk 
ribbon, rub it with beeswax, white wax, or paraffin 
wax, and iron with a warm iron. Well clean your 
article, and rub with flour or whitiug to dry it, 
aud lap up. Cover over again with silk unprepared 
—fine cotton tape or strips of silk will do: but silk 
is better than cotton.—Jack oF ALL TRADES. 


[50239.] — Preserving Steel From Rust. — 
“ Anti-rust” will find the following excellent :— 
Apply, with a camel-hair brush, a mixture of 
turpentine and sulphur boiled together. When the 
turpentine evaporates, there remains on the metal 
à thin layer of sulphur, which unites closely with 
the iron when heated for a time over a spirit or gas 
flame. This protects the metal perfectly, and i 
quite durable-—Cremicus. 


(50242.) — Iron. — Fresenius mentions the 


fact 5 the separation of zinc. The iron 
appears to carried down mechanically. Ax 
ANALYST. 


[50242.]—Iron.—FeS, being soluble in hydro- 


chloric acid, would not be precipitated by HgS, 
whether the solution contained an organic acid or 
not, as long as free hydrochloric acid was present 
iu the solution. Now, in a solution containin 
FeSO, and NaC,H,0, oe acetate), iron woul 
be thrown down as FeS; that is to say, if HCl had 
not been previously added. 


FeSO, + 2NaC,H;0, 
a ae ee 
Iron sulphate. 


+ H: S = Fes 


FFC 


Sodium Sulphuretted Iron 


acetate. hydrogen. sulphide. 
+ N. A SO, + 2HC. H, O. 
2 ;öͤœT 
Sodium Acetic 
sulphate. acid. 


FeS is soluble in HCl, but insoluble in HC, H. O:. 
The precipitation would be prevented if HCl in 
Maoni uantity was added to the original solu- 
tion.—E. Y. 


(50243.|—Arsenic.—As the arsenic would be in 
very small quantity, I do not think there would be 
any likelihood of Experimenter” volatilising any 
under these circumstances. He meaus HNO;, 
surely; and not HNO, 


2 

[50 243.]—Arsenic.—In my reply last week I 
regret having made an incorrect statement. I was 
under the impression that arsenic acid, like selenic 
acid, would be reduced by boiling with strong 
hydrochloric acid. I find, however, Fresenius 
gives a method of estimating arsenious acid in the 
presence of arsenic acid, by di Pare as chloride at 
a temperature of 125°C. So if Experimenter 
keeps the temperature of his solution below this, he 
need not fear loss of arsenic (if fully oxidised) 
from volatilisation.—M. M. S. 


{50243.] —Arsenic.—It is quite probable that if 
a mineral or alloy containing arsenic were dissolved 
in HX Os, and the solution then treated with HCl, 
that a portion, if not the whole, of the arsenic 
would volatilise as As Cl.. HNO; would convert 
the arsenic present into arsenic acid, which, in 
contact with free chlorine generated by the action 
of HCl or HNO,, would be converted into AsCl;. 
Now arsenic trichloride is volatile at 130°C. The 
quantity of AsCl, that volatilised would depend on 
the amount of arsenic present, and also the amount 
of free chlorine produced. Obviously in a mineral 
containing only a trace of As, this would be far 
from beiug a satisfactory method. A better plan 
to adopt, after getting md of as much HNO, as 
ossible by boiling, would be to add HCl, and con- 
duct the remainder of the operation over a water- 
bath.—E. TERRY. 


[50245.]—Emery Wheel.—The simplest way 
to make an emery wheel is to get a wooden chuck, 
about lin. thick and as large in diameter as will 
run in lathe, then glue on the front of it a piece of 
emery-puper, as rough as you require it. This will 
do a lot of work, aad then you can easily renew it 
when worn out. Of course, this is only a make- 
shift, butit is astonishing how useful it is to an 
amatcur.—W.J. LANCASTER. 


[50249.]—L. and N. W. Engines.—No. 209 
Petrel, 444 Typhon, 486 Skiddaw, 634 Ellesmere, 
80.) Cyclops, are Ramsbottom's 6ft. f.w.c. pas- 
seugers. 427 Fame. 697 Harrowby, 847 Cedric. 
1145 Cossack, 1147 John Rennie, 1149 Helvellyn, 
2140 Harbinger, are Webb's 5ft. bin. four wheel 
coupled passengers. I believe 1150 is one of Webb's 
passenger side tanks.—W. THONPSON. 


[50249.J—L. and N. W. Engines.—No. 209 
Petrel (12), 419 Zillah (27), 485 Euxine (27), 486 
Skiddaw (16), 487 John o' Groat (16), 634 Ellesmere 
(30), and 935 Planet (16), Rambottom’s 6ft. four- 
coupled engines, with Webb's improvements. 
No. 413 Python, 427 Fame (15), 847 Cedric (17), 
1147 John Rennie (17), 1149 Hellvellyn (15), 1180 
Pearl (17), and 2146 Harbinger (15), Webb’s 
* Precursors.” No. 490 Ambassador, aud 491 
Blenheim (16), Trevithick’s 6ft. singles. No. 751 
G), a six-coupled excursion engine, and 1490 (26), 
one of Ramsbottom’s ft. 2in. goods. As 662 is 
stationed at Doncaster, it is not at Birmingham, 
as lately stated by Thunderbolt.“ J. E. 
SPENCER. 


50249.]—L. and N. W. Engines. No. 8 is one 
of Ramsbottom's 4.- coupled saddle tanks, outside 
cylinders. 209 Petrel, 413 Python, 427 Fame, 444 
Typhou, 697 Harrowby, 847 Cedric, 1145 Cossack, 
1147 John Rennie, 1149 Helvellyn, 118) Pearl, and 
2145 Harbinger, are Webb's ft. Gin. coupled 
cylinders, 17 by 24in. 419 Zillah, 485 Euxine, 450 
Skiddaw, 487 John O'Groat, 634 Ellesmere, 635 
Zamiel, 758 Hardman, 805 Cyclops, aud 35 Planet, 
are Rumsbottom's oft. coupled cylinders 16 by 22in. 
4S9Alchymist, 490 Ambassador, and 491 Blenheim, 
are Trevithick's 6ft. single outside cylinders, 16 by 
22in.—To F. W. Brewer: Tornado is No. 803, aud 
Liverpool must be a different number, as I have 
often seen 817 myself. — PiON EER. 


(50250.]—Toning Photograph. — Lou can tone 
hotographs with other salts besides salts of gold; 
hut none are so good in the hands of an amateur 
as the chloride of gold: with it you can obtain any 


colour: this you cannot do with other metals. — 
W. J. LANCASTEB. 


50256. —G. E. R. Locos.—To . A. M. B. —1 
regret to say that I cannot give sketch of either 
class mentioned. Appended are a few details of 
old 274-279 class, Cunada Works, Birkenhead :— 
Cylinders, 15in. by 22in.; leading and trailing 
wheels, 3ft. Sin.; driving wheels, 3ft. 6tzin.; boiler, 
3ft. Thin. diam.; tubes, 164: length, loft. 6in. ; 
diam., IIEin.: area of firegrate, 11-6 sq. ft.: wheel 
base, 14ft. ; leading and dane centres, 6ft. Yin. ; 
driving and trailing, 7ft. 3in. If required, I can 

ive fuller details. No. 250 J am not quite sure of. 
Vas it same class as 252, 253, 254, Kc. 7 If so, its 
dimensions would be: cylinders, I4in. by 22in. ; 
driving wheels (single), ft. zin. leading and 
trailing wheels, 3ft. 8in.; wheel base, 14ft. Sin. ; 
leading and driving centres, 6ft. 9in.; driving and 
trailing centres, 7ft. llin.; weight in working 
order, 27tons lewt. 2qrs., of which 9tons 2cwt. 
3qrs. were on the leading wheels, 9tons 2cwt. 2qrs. 
on the drivers, and 8tons l6cwt. 3qrs. on the trailers. 
It will be noticed that weights on leading and 
driving wheels are almost equal. 252 class were 
simply a larger class of tank-engine than No.7 
class, which had only 12in. cylinders.—CanksTains. 


1 Heating Gas before Consumption. 
—W. Phelps' idea on this point is quite erroneous. 
On the contrary, much more light is obtained by heate 
ing it. This is carried out in the Albo-Carbon "’ 
liglit ; for, if the reservoir of this light is emptied of 
the carbon, the light given will even then be better 
than in the i method of burning it.— 
CHEMICUS. 

* Bichromate of Potash. 
—This is simply chromic acid, and is prepared b 
dissolving as much bichromate as the water 
take up, and adding strong sulphuric acid and 
allowing to cool. The red chromic acid quickly 
deposits. The solution lasts longer than the ordin- 
ary kind, because, of course, it contains more 
chromic acid in proportion to teduce.—Gro. G. 
BLACKWELL. 


50265.) —Prepared Bichromate of Potash. 
— Lou can easily prepare any quantity of the 
crystals of bichromate and acid. First reduce the 
bichromate into powder, and put it into a glass or 
earthenware vessel, and pour on it an equal weight 
of sulphuricacid: well mix them together, and put 
the whole on a large plate or dish, and leave it 
until it becomes dry; then put it at once either into 
a tin can, with a tight-fitting lid, or, what is 
better, into a stoppered. bottle. There is no gain in 
battery power by using the combined acid and salt: 
but it is very convenient to be able to make up a 
solution in a couple of minutes.—W. J. Lan- 
CASTER. 


(50265.] Analysis of Mortar.—1. Estimetion 
of Sund and Clay.—Weigh accurately 25 grains (or 
l-5 gramme) and treat this with hydrochloric acid, 
as long as anything more appears to be dissolved. 
Collect the undissolved residue (sand and clay) 
upon a filter, and wash it with hot water as long as 
a drop of the washings reddens a slip of blue litmus 
paper. Reserve the solution and washings for 
subsequent examination; dry the residue in the 
filter, inciuerate in a porcelain or platinum crucible 
aud weigh. The weight of the residue, multiplied 
by 4 = p.c. of sand and clay. 2. Estimatiwn of 
Silica (present as Seieate).—Pour the washings aud 
filtrate from No. l into a porcelain evaporuting 
dish, and carefully evaporate to dryness best over a 
water-buth to avoid spurting. When the dish has 
cooled, pour about an ounce of water in the residue, 
and add hydrochloric acid by degrees, applying a 
1 heut until either the residue has entirely 
dissolved or nothing is left but white flakes of silica. 
Add a few drops of nitric acid (to convert ferrous 
chloride into ferric „ and heut gently for a 
few minutes: dilute the solution with water, col- 
lect the silica on a filter, wash with hot water till 
the washings (which must be saved) no longer 
redden blue litmus paper; dry the filter paper and 
silica, burn it carefully over a white plate, or sheet 
of white paper, collect the ashes and residue, 
ignite very carefully in a porcelain or platinum 


crucible, and weigh. 3. Estimation of Alu- 
mina and Oxide of Iron. —To the solution 
filtered from the silica in No. 2. add 


about 15 grains of chloride of ammonia 
dissolved in water, then ammouia until the solution 
smells strongly of it after stirring; heat the solu- 
tion geutly, collect the precipitate (ulumina and 
oxide of iron) upon a filter, and wash with hot 
water, till the washings (which must be saved) 
give no precipitate with oxalate of ammonia, 
incinerate in a porcelain or platinum crucible, and 
weigh. No. 4. Estimation of Line. To the solu- 
tion and washings from No. 3 add oxalate of 
ammonia, in more than sufficient quantity to pre- 
cipitate the whole of the lime (30 or 40 grains will 
be sufticient) ; heat the solution nearly to boiling m 
a beaker, and set it aside for a few minutes; test 
the supernatant liquid with more oxalate of 
ammonia, until all lime is completely precipitated, 
and tilter, wash the precipitate with hot water (re- 
serving the washings), dry. and incinerate. 
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in the juice of the fruit; but if the quantity be con- 
siderable potash has been added to raise the specific 


calcined precipitate should be mixed with a small 
avity of the liquid. Besides these impurities, 


nantity of carbonate of ammonia (to prevent any 
decomposition of chalk into lime), then moistened 


with water, and dried at a gentle heat. Weigh ime- juice may be bad, by having been made from 

the precipitate, repeating the treatment with car- inferior or decayed fruit, and by being overloaded ered and Fou cannot fill ay the 

bonate of ammonia until the weight is constant. | with what ig termed extractive matter.—JOHN ivisions, but you need not get the black all over 
the rule e solution should be as thick as you 


DEWHURST. 
50270.)— Heat Regulator. You can easily 
make such a regulator. First you will require an 
electrical thermometer: this is merely an ordinary 
thermometer, with a platinum wire let into bulb, 50288.]— Apprentice. Having been in pre- 
and another wire touching the mercury column at | cisely the same sition as prentice.“ should 
103°. The moment the mercury goes above 103° | advise him to do as 1 aye did —i. e., to Work 
the eireuit is closed, and an electro-magnet keeps 3 always and willin ly when any work was to be 
ventilator open until thermometer goes below 103° | done, and never mind the legal view of the ques- 
again.—W. J. LANCASTER. i i 


Calculate the amount of lime from that of the car- 
ponate obtained— 160 parts CaCOs = 56 parts CaO. 
If it be preferred, the carbonate may be entirely 
converted into lime by strong ignition over & gas 
blowpipe. No. ö. Estimation of Magnesia.— Eva- 
porate the Sltato and washings from No. 4 toa 
small bulk, add ammonia in excess, then phosphate 
of soda; stir the solution well with a Hug“ rod, and 
set aside for 24 hours. If, after standing, any pre- 
cipitate forms, wash it severul times with ammonia 
water, then dry the filter paper and recipitate, E , , 
and incinerate, as in No. 23 collect the ash and [50271.]—Legal—Acceptance.— Thi query is 
precipitate, and ignite it in a porcelain or wrong somewhere. A bill given to a bank on 

Oct. 6, 1882, could not have ad interest paid on 


platinum erucible. Pryophosphate of magnesia |. ~ t 
(Mg.P20:) remains; ca culate from this the | it on the 7th June, 1883, as to-day happens to be 


amount of magnesia oxide—222eT. Mg:P20; = 28th April, 1883. Any party signing a bill — 
i. e., a commercial bill of exchange, is liable to 

tne holder of it for the full amount, until it is 
_| discharged or cancelled. If a bill is renewed, an 
The loss on ignition = water and carbonic acid. the old bill“ cancelled,” the names or signatures 
As 2ogr. were taken for analysis, this must be only on the new bill are of value. If . F.“ re- 
multiplied by four to get percentage of each sub- fused to sign a fresh bill, and the old dill is still 
stance present. The character of mortar depends held as undischarged” by the dank, of course he 
tly on the lime used. A limestone containing 


much magnesium Of aluminum silicate yields what 


experience and patience, and Apprentice, inste 

of complaining, should be only too pleased to be 
afforded extra opportunities for learning his work. 
In my own case, the a prenticeship at its conclu- 


some day.— T. F. 

(50289.]—Electric Bell.—Ensily done. Put a 
spring from the top of your house-bell, so that 
when the bell oscillates the spring will make con- 


contact perhaps 20 times, occupying more than 10 
seconds before bell goes to rest again.— W. J. 
LANCASTER. 

(50290.] Granule Carbon Battery.—For the 
last nine months I have had a five-candle lamp 
“going,” and a great deal of pleasure it has given 
me, not only with the microscope, but to illuminate 
my bedroom when required, the brilliancy of the 
light being sufficient for me to shave by. My 
battery consists of five No. 9 jars, i to which the 


150268.]J—Tartarie and Citric Acid.— Dis- 
solve in water; residue will be insoluble mineral 
matters. If the crystals were debe par test 
solution for sulphuric acid with chloride oi barium ; 
ash left after burning will show resence of fixed 
salts. The citric acid should also be tested in 
solution for tartaric acid by addition of strong 
solution of a salt of potash.— AN ANALYST. 
50268.|—Tartaric and Citric Acid The 
following tests for the above acids are 11 the 
British Phaymacopaia . Tartaric Acid: In 
colourless crystals, the primary form of which is the 


method we use when no lathe is to had. Ris 
the ring, the inside of which is exact that of the 


K isthe plug made to at the inside 


. gs 4 e an +1 7 1 
part of the ring less the leather; LIS the leather, 


oblique rhombic prism. It hasa strongly acid taste, 

and is readily soluble in water and in rectified j 

irit. When to either solution, not too much of the top. Now as to the mixture. Make a 

diluted, a little acetate of potash is added, a white S Y saturated solution of bichromate of potash. with 

crystalline precipitate is formed. Seventy-five £ 5$ cold water (you will find three-quarters of an hour 

ins of crystallised tartaric acid dissolved in water SSS sufficient to make the solution strong enough, 

require for neutralisation 1,000 in measures of — E — vou give it two or three stirrings), allow it to settle 

the volumetric solution of soda. An aqueous on ER and pour off the clear solution. Now take a glazed 
— earthenware pan an mix in it sufficient of the 


above two parts, with one part muriatic acid, an 
fill up the outer cells. For the inner cells I b 

j l up some chloride of ammonium and put 1102. into 
which must be in thickness suitable for the work, | each cell, then loz. of muriatic acid into each, aD 
tin, or }in. thick; S is the bolt for screwing All u immediately with water 


solution of the acid is not affected by sulph uretted 
bya and gives no precipitate with the solution 
5 t 


leaves no residue, or ouly a mere trace, when 
burned with free access of air.”’—“‘ Citric Acid: 
colourlesscrystals, of which the right rhombic is the 
in rectified spirit and insoluble in ether. The OU 

stals dissolve in three-quarters of their weight viding you have selected a lamp Sd low 
of cold, and in half the weight of boiling water. The 
diluted aqueous solution has an agreeable acid 
taste. The aqueous solution is not darkened by 
eee hydrogen, gives no precipitate when 
added in excess toa golution of acetate of potash 
or of chloride of barium, and if sparingly added to 
cold lime water it does not render it turbid. ecrystals 
leave no ash when burned with free access of air. 


Berig eee dissolved in distilled water are 
neutralised by 1,000 in measures of the volu- 
metric solution of soda. > CHEMICUS. 

[50268. —Tartaric and Citric Acid.—The 
chief adulteration met with in tartaric acid is the 
bisulphate of potash. This fraud is easily detected 
A small portion is heated very strongly upon a slip 
85 arent foil. Ifgenuine, nothing will remain, 

u 
matter remains. Or the suspected sample is dis- 
solved in pure water, acidulated with some pure 
nitric acid, and a few drops of the nitrate of barium 
are added. A white turbidity, insoluble in large 


be if you arrange to remove the zincs from the 
porous cells when the light is not required. I don’t 
remove them, because T use the same battery for the 
bells in the house, using high-resistance wires for 


leather, true to the top of the ring, and take out the 
sie leather: cut the centre hole to suit the work. 
F. J. DAVIES. 


hours’ constant work, but regains atrength if a rest 
is given.— PRESTO ET PERSTO. 


50277.) — Dulcimer. — I should not advise 150290.) — Granule Carbon Battery.—In 
lox ” to make a dulcimer of the sizc he proposes, | answer 4% W. L.,“ i iring about the battery 
particularly if he wishes to have the semitones. A used: by Mr. i i 

compass of three octaves and one note (includin vessel A, con 


in. space for each note, so that if you required all 
the semitones in the com of three octaves and 
one note, the frame should be about 22in. in width. 
II Clox ' does not require any semitones a width 
regard to the pegs; they should go some distance 
into the frame beneath the soundboard. That por- 


The adulteration to which crystalline citric acid is 
Liable is tartaric acid. To determine this, dissolve a 
jon of the sample in As little water as possible, y 
and add a saturated solution of the nitrate or the 
sulphate of potash. If any tartaric acid is present, & 


white precipitate will fall to thepottor of the glass, 
small some hours 


intend to have. When I know this, 1 will furnish 
all the necessary information to enable you to pro- 
ceed.—G. FRYER. 

[50285.]— Photos raphy.— Your bath solution is 
dirty. Take it out of the bath, filter it, and if it 
has been used long, put it into a dish an mar it 
to the sun for sever hours; then filter it, 
having well washed the bath, put solution in again, | & 
and you will be able to take clean photos. It 
would be as well to make up a little fresh solution 
to mix with present bath.—W. J. LANCASTER. 

[50286.]—Pressure Bellows.— Rather awk- 
ward affairs to make square. Get some unblacked 
French calf, which is equal to any buckskin for 
pliability.—J ack OF ALL TRADES. 

[50287 j—Marks on Rule.—The easiest way to 


adulteration, as an impun arising from mis- 
t will be damp, 


managemen If so, outer cell contains a carbon 25 C. with broken 
and when dissolved in water, and mixed with pure 


as-carbon packed round the p 


cell, with chloride of zinc, 302Z. ; then fill up wi 
water. Four such cells, Sin. by bin. diam., 
maintain a Swan lamp, 5 c. p- for 40 hours, or can 
be continuous at the intervals of weeks or months, 
the batteries as abt no attention. The solutions 
for recharging do not cost more than 3d. or 6d. in 


tate will be thrown down. in lime-juice aud 


tional adulteration. Crystals of citric acid, when 
strongly heated, leave no residue. Samples of lime- 
juice, even when genuine, must be expected to leave 
a saline residue, after being evaporated down and 
heated toredness, from the potash naturally present 


— — 


— — — 
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eight or nine months, according to use. This 
battery can be sealed if used for medical coils, a 
testing cell, or for firing fuses.— E. F. F. 


(50291 .]—Bee-Keeping.—Do not plaster your 
straw hives over, but have struw shackles made the 
shape of an extinguisher, the straws lying vertically 
and i reaching well ‘below the floor. board, cutting 
a gap forentrance. If you plaster them over, you 
will confine all the moisture of the hive, and the 
bees will die.—DRoneE. 

[50291.]—Bee-Keeping.—The object of plaster- 
ing a straw hive is to keep it warm; almost any- 
thing will do. Perhaps the best thing would 
clay and chopped straw (plenty of straw) and a 
finishing coat of cement: have always managed 


in past years to winter my bees in straw, without | w 


extra covering ; but have now nothing but wooden 
bar-frame hives.—R. P. 


[50291.]—Bee-Keeping.—I would suggest that 
ou neither use cement nor plaster over your hives. 
In winter, either of these would cause condensation 
of the hot vapour, which would run down and 
cause mischief. The best cover for straw hives is 
a straw hackle, which is clear of the ground, and 
any grass or weeds; and with a meat-tin, or other 
similar contrivance, placed on the top of hackle to 
keep wet out; or get a cheese-box, large enough 
to cover quite over skip down to floor-board, take 
out the bottom, place it over skip, and fill in space 
round hive with chaff or cork sawdust ; then put 
cheese-box lid on, and secure it down, slope the 
* to shoot wet, and paint or waterproof it: 


450291.] — Bee- Keeping.—I never heard of 
lastering straw hives before. You have a great 
eal more to fear from damp than cold. The way 

I have always done is to make a good straw cover, 
by tying straight reed or straw, such as is used for 
tching, about 3in. from the top, spreading it 
evenly over the hive, and allowing the endsto drip 
about 3in. below the board on which the hive 
stands. I have then p a common earthenware 
milk puncheon (small) just over the end where 
tied, and have always found this sufficient pro- 
tection. The bees themselves cluster in cold 
weather together, aud the heat which they create is 
sufficient to keep them in health, as you are 
doubtless aware in very cold weather they to some 
extent lie dormant. There willalways be a certain 
uantity of bees die in every hive during winter. 
his you may see by noticing in spring, on a warm 
day, the worker bees will carry out and drop out- 
side the hive a quantity of dead bees. These are 
not what have been killed, as some would think, 
but what have died, and the bees carry them out 
to keep the remainder clean and healthy. The 
bees themselves will do all the plastering necessary 
inside with the same gummy substance they use for 
fastening down the hive. oe our hive high 
enough from the ground, and don't leave auy 
stepping-stones for field mice, as they are very 
destructive.—D. W. W. 


[50292.] — Attaching Buff- Leather. — Use 
glue, with a small portion of treacle; damp your 
eather well on the inner side before putting it on, 
but not wet. Have it sewn together before, the 
right size, or you can skew down and lap about an 
inch, pulling it round tight, and either tie it 
round with a piece of webbing, or put in a couple 
of tacks until dry.—Jack or ALL TRADES. 


50292.]_Attaching Buff Leather to Wheels. 

e best buff wheel is made of discs of sole 
leather or walrus-hide, glued together to the 
required thickness and clamped firmly until the glue 
is quite set. This, when turned up true, makes a 
whecl which is everlasting, and never gives any 
trouble. One of these is worth a dozen wheels 
with wood centres, and the first cost, taking all 
things into consideration, is about the same. ere 
is no possible comparison in the wear.—Tuos. 


FLETCHER, Warrington. 


[50293.)—Clean Electrical Connections.— 
You are, of course; for cleanliness is of very great 
importance in electricity, as the following will 
show: Three cases have recently come under my 
notice, where the bell from one station to another 
had failed, and the lineman, on examination, 
found that dust had settled between the tapper and 
the battery stud, so that when the former was pressed 
down it failed to make contact, and consequently 
could not pick up the battery current to ring the 
other bell. In each case it was found that the 
bell had failed directly after the signalman had 
cleaned his box up.— OLIVER, M. 


50293.]—Clean Electrical Connections.— 
“ Nature in the first place would not coat a wire 
with dust; it would soon coat it with oxide: but even 
if you have a wire coated with dust and lay another 
next to it, without disturbing the dust, there would 
not be 5 electrical contact: there may be 
contact between the wires through some portion of 
metallic dust on the wire; but if the dust should be 
at all resinous the chances are that no current 
would pass from one to the other. One of the first 
essentials in successful electrical experiments is 


clean connections. People wonder why all my elec- | water, flesh-formers, and starch. I am at a loes to 


trical lecture experiments are so certain to go ut 
the right instant. The fact is, I would not huve a 
soiled connection.— W. J. LANCASTER. 


[50 297.]—Fastening Cloth to Brass.—Take 
equal parts of sulphuric acid and water, and mix a 
little whiting with it. Paint the brass work over 
with it, leave until dry; next day, wipe off witha 
wet rag, and glue your cloth on with glue, into 
which you put a small quantity of treacle.—Jack 
oF ALL TRADES. 


(50300.]— Fine Brass Castings.—Have you 
ever used salt or soda, mixed with your water, for 
damping your sand ?—Jack or ALL TRADES. 


[50302.]— Dram-Winding. — To ‘‘ScotcH 
ORKING MECHANIC.“— “ Manilla ’’ will under- 
stand that rope, when coiled, will occupy same 
space as if its section were square, side of such 
square being equal to its diameter. Then one 
square inch by one mile equals 63,360 cubic inches 
space occupied by coil. Now find space occupied 

drum, to get which, square its diameter and 
multiply by 7854, which gives area of its side, 
which, multiplied by width, gives cubic space occu- 
pied. Here, 24 x 24 x 785 x 36 = 16286 cubic 
inches, which, added to cubic space occupied by 
rope, gives the cubical content of a cylindrical 
body, the diameter of which is same as outside 
diameter of coil of rope, and width same as drum. 
Now, 63360 + 16286 = 79646 cubic inches, which, 
divided by the width, gives 2212 square inches, 
area of circle, diameter of which is diameter of 
flange re uired, to find which, divide the area by 
7851, and extract square root of quotient. Here, 
22127851 = 2817, and 4/2817 = 53in., which is dia- 
meter of flange. (2) Given diameter of body of drum 
and diameter of flange, to find width required. 
Find the area of ring-shaped surface inclosed by 
circumference of body and circumference of flange, 
to do which, take the diameter of body and 
diameter of flange, multiply their sum by their 
difference, and the product by 7854. Result is 
area of ring or side of coil, by which divide cubic 
space occupied by rope; quotient will be the width 
of drum required. (3) And when diameter of 
flange and width are given, to find diameter of 
body, find area of circle, the diameter of which is 
same as flange, which multiply by width. From 
the product subtract cubic space occupied by rope, 
divide the remainder by the given width, and you 
have the area of circle same diameter as body of 
drum required, which area, divided by 7854, and 
square root of quotient extracted, gives diameter 
of body of drum required. — Score Workrno 
MECHANIC. 


1 Photos. to Glass. —The 
following is a good transparent cement: — Dissolve 
75 AF of caoutchouc in six parts of chloroform, 
and add 15 parts of mastic.—CHEMICUS. 


3 —Sticking Photos. on Glass. — Canada 
balsam, copal varnish, the glair of egg, or gum- 
arabic, into which a little sugar is put; but they 
should bo drawn or floated on, not done witha 
brush.—Jack oF ALL TRADES. 


eee Photo to Glass.—Canada 
Balsam is the best medium you can have; but it is 
useless unless you have two glusses of the same 
shape as each other; thus if you take photo. on 
patent plate, then it will be so flat that another 
piece of patent plate will cement with ease. But 
ahi have taken photo. on crown, then the photo. 

ill be either on the concave or convex surface. 
Look along the longest edge, and then get another 
glass same curve, and they will cement with a little 
care. You should warm the glasses when cement- 
ing.—W. J. LANCASTER. 


(50308.]—Positives.—Your weak positives are 
produced by over-exposure. Reduce time in camera, 
or placea smaller diaphragm in lens. There are 
several reasons why the collodion peels off the 
plates. Bad collodion in the first place; too much 
acid in nitrate bath; plate immersed in bath too 
soon, or kept out too long, and particularly dirty 
ener If Positive wants further particulars, 


shall be glad to communicate further personally 
with him.—G. H. BIRCHALL, ö, ark - lane, 
London. 


(50308.J— Bad Positives.— Look for cause in 
one of the following three things: weak collodion, 
weak bath, or insufficient developmeut. From 
your query the first seems to be the cause, but 
often a good collodion is spoiled by an amateur 
rushing the plate into the bath the moment he has 
poured the collodion on to the plate. Always keep 
plate out of bath from 20 to 30 seconds. If your 
collodion is too thin then get a little old collodion 
and mix with it. Ifthe bath is tco weak strengthen 
it, and if you find collodion and bath right, and that 
you have put plate in too quickly, try keeping it out 
20 to 30 seconds.—W. J. LANCASTER. 


50315.]— Rice and its Food Value.—I think 
“ Daghbert ” is labouring under the impression 
that Mr. Proctor, in his pamphlet on rice, has given 
some analyses of its chemical constituents. I can- 
not find any. All he gives is the proportion of 


understand what it is that Daghbert ’’ wishes to 
know. Prof. Voit's figures are given on p. 402 of 
the last volume, and, 5 he does count 
this water as ‘‘ retained in the human economy,“ 
because his object was to show how much matter 
had to be got rid of by the excretory organs, and 
water in the shape of meat juice or in the rice 
kernel does not count. The human body contains 
just as much water as lean beef, and boiled rice is 
very different to dry, for it contains 77 per cent. of 
water. Analyses of potatoes are presumably made 
with the simple peeled tubers ; the analyses for salts 
are made wi the ash. The solanin is found only 
in the skin and the stratum immediately beneath as 
well as in the eyes, except when the tubers are ex- 
posed when fresh to sunlight. The particular value 
of the potato is no doubt its potash ; but there must 
be some mistake about rice producing scurvy.—A. 
K. B. 


[50317.]—_Astronomy.— 

r’ = 102326 r” 8356 z = 4° 2745“ 
F 
Log. r” = 9°9219984 

= 0099860 
2)9:9120124 
Log. tan. z = 9°9560064 z = 42 6'10” 

Tan. (45 - z) _ tan. 2? 53 50” 

tan. = tan. 10° 31° 32 


Log. tan. 2? 53“, 50" = 87042286 
Log. tan. 10° 31° 32" = 9°2690466 


9°4351820 


Therefore— 
SZ 1614 12 
whence is easily obtained ¢ = 28° 14“ 36“. — WX. 
Joux GREY, Elswick Science School. 
(50317.] — Astronomy. — The following is a 
solution of the question given by Mr. C. Audley :— 
Log. r“ = 19219984 
Log. r’ = 00099860 


Difference — 2 1°9120124 
Add 10 1:9560062 


= log. tan. z 9-9560062 
Hence z = 42° 6’ 10°5 


10° 31’ 32-6” 
(45 — 5) = 2° 53° 49-5" 

Log. tan. 2° 53“ 49°5" = 8-7042286 

Log. tan. 10° 31’ 32-6” 92690538 


and Ž 
4 


= log. tan. 15° 14“ 12 94351750 
„F 
Hence ( + 4) = 15°14’ 12 
= = P 6 56 
4 
7 $ = 14 716" 
and p = 28 14 32", the true 


anomaly. —ORDERIC VITAL. 


[50320.]—Pandora Engines, L. and N. W. R. 
—All the L. and N. W. passenger engines n 
those of the Lady of the Lake“ class, to whi 
Pandora belongs) are painted black, with narrow 
stripes of red, light blue, and yellow. Pandora 
has had its funnel shortened, and a cab and plain 
splashers added, since a sketch of it was inserted in 
the E. M.” I hear that two engines of the 
„Compound class have just come out, named 
“ Hydra,” and Velocipede ” respectively.—J. E. 
SPENCER. 


00 — G. W. Railway Locos.— Queen 
and 1000 each, have driving wheels 7ft. in 
diameter; the former has cylinders 17in. by 24in., 
and the latter 18in. by 2tin.—J. E. SpENcCRR. 


50327.]—G@. and S. W. R. Locos.—The small 
cylinder on the side of engine is that which applies 
the ‘‘steam brake.“ It is placed between the 
coupled wheels of S.W. engines.—A. W. O. 


[50327.] — Glaggow and South- Western 
Engines.—The ‘small cylinder and piston-rod’”’ 
to which your correspondent refers is part of the 
steam reversing-gear, full details of which I gave 
in Vol. XXIV., pages 433-485.—CLEMENT E. 
STRETTON. 

1 Dyewares.— Mr. Dewhurst 
will tind excellent abstracts of the latest discoveries 
by referring to the Journal of the Society of Chemi- 
cal Industry. — WX. JohN GREY, Elswick Science 


School. 

[50335.]—Chromate of Lead. — It is largely 
used as a paint; its purification wold depend upon 
the materials it was derived from), washing and a 
short settlement would greatly cl it, owing to 
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ita weight; but it wants fine grinding to make it 
suitable for paint.—Sia@ma. 


(60335.]) -Chromate of Lead.—Most likely this 
is what is sold in the colour-shops as chrome paint. 
It is sold in various shades, ‘‘ orange, middle,“ 
and lemon chrome. I expect the lighter shades 
are made by mixing it with some white pigment 
such as chalk. It seems to be mixed up in water 
and 1 left to settle in hard cakes, which are then 
dried. Os. 

(50342. —Lithography.— The transfer - ink is 
ground up with the finger on a saucer or something 
of the kind made as hot as can be held, water being 
added in drops until a mixture is obtained. Then 
add more until of the proper consistency. If quan- 
tity is wanted, cut up a piece of stick into fine 
shavings, cover with soft or distilled water in a 
clean saucepan and simmer over a fire until 

‘thoroughly lved. Then add more water until 
of suitable consistency. The ingredients of the ink 
are equal parts of tallow, wax, soap, and shellac, 
and enough fine Paris black ; but some increase the 

uantity of wax and decrease the shellac. Still, I 

ould suppose Amateur Printer” will buy the 
ink ready-made in the stick. It will be the best 
way in the long run.— Nx. Dor. 


[50344.]—Electrical.- Judging by the source 
of E. M. P.'s information, I should be inclined 
to say ‘‘ Walker.“ I suspect that is what he thinks 
himself; but will he say of what the new ” bat- 

consists ?—Nwuwn. Dor. 

00346.]—Polishing Photo. Rollers.—Make a 

of wood polishing clams, and line with sheet 
fead. Use No. 1 emery first; then get some flour 
emery, and wash in e grades. Use them as 
you proceed with fresh lead, and finish with leather 
and crocus.—Jack OF ALL TRADES. 

[50349.]—Botanical.—To preserve the whole 
plant, the following is a good method :—Provide a 
vessel with a movable cover, fit to the top a piece 
of fine gauze, and replace the cover; pass through 


swered for five weeks are inserted in this list, and 
unanswered are repeated four weeks a 


UNANSWERED QUERIES, 


— — 

queries which remain wnan- 
stiu 

6 trust 


The numbers and titles of 


our readers will leok over the list and send what information 
contributor, 


they can for the benefit of their rellow 


Since our last, J. A. Ollardand “ Ex-pointaman’”’ have 


replied to 49737. 


Spirit of Turpentine, p. 601. 
. Tasmania, 601. 
Boat-Building, 601. 
Threshing-Machine becoming Clogged, 601. 
To Mr. Stearn, 601. 
ima and Minima, 601. 
House Modelling, 602. 
Safe Detector, 602. 
Commutator. To Mr. Tolman, 602. : 
Shrinking Fit and Measuring Instruments, 602. 
Micro-Photography, 602. 


S. E. Engines, p. 93. 

Handblower for American Organ, 94. 
To Mr. J. H. Evans or Others, 94. 
Faulty Dynamo, 94. 

Polishing Steel Jewellery, 94. 


49940. Fan Ventilation. 94, 

49941. Turning Tools, 94. 

49943. Greenhouse, 94. 

49944. Green Sand Cores, 94. 

19945. Zinc and Steel Pendulums, 94. 
49957. Pen Making, 94. 

49964. Spiral Piston Springs, 94. 


QUERIES. 


— — 


e To Mr. A. H. Allen. — Will you kindly 
inform me how to separate carbamine, ammonium 
sulphide, or any other impurity likely to be present in 
making ammonium sulphocyanide from Cs and 
ammonia? Will PbO decompose it if boiled with it! 


a sieve, into an iron pot, sand sufficient to fill this Also, how can I separate 8, Cla or unaltered C8, from 


vessel, and heat it with one-half per cent. of CCl, !—K.C. 


stearin, carefully stirring. Place the plants on the 
gauze, and, removing the bottom of the vessel, pour 
in the sand and stearin, so as to cover and envelope 
them. Place on the top of an oven for 48 hours. 
Remove the cover, invert the vessel, and the sand 
runs away through the gauze, leaving the flowers 
dried in their natural position. Another way—for 
the flowers and leaves only—is this:—Dissolve by 
agitation and digestion, in a closely stoppered 
bottle, 40z. clear, pale, gum-copgl, coarsely pow- 
dered and mixed with an equal weight of broken 
glass, in one pint of sulphuric ether. Dip the 
owers in this liquid, remove quickly, expose to 
the air ten minutes. Repeat this dipping and 
drying process four or five times.—CHEMICUS. 


[50349.]—Botanical.—I used to do a little in 
this way some years since. The plants are care- 
fully spread out between sheets of thick blotting- 
paper and placed under pressure. The paper should 

changed and dried every 24 hours. I used a 
preservative solution composed of 20 grains of 
corrosive sublimate and the same quantity of 
chloride of ammonium dissolved in an ounce of 

irits of wine. This solution is brushed over the 
ied specimens with a camel-hair pencil, and they 
may be again placed between the blotting-paper for 
a day or two. In mounting them, don’ bt the 
sheets of paper be too small, and let it be of good 
quality. The sheets must all be the same size, 
whether the specimens be large or small, If they 
are small, I see no harm in putting a couple on one 
sheet, though some botanists don’t recommend it; 
but they must both be exactly the same variety. 
Endeavour, when possible, to get root as well as 
stem, and, to make it complete, endeavour to get a 
imen in flower, and another in fruit. Demy 
size paper is not too large, but it should be of good 
PEA and glazed—I mean whatis usually called 
lazed paper. Don’t gum or paste them to the paper 
as it spoils the appearance of both specimen and 
paper ; but having arranged the plant on the paper, 
cut (with a penknife) a slit under the stem or 
branch and in the same direction as that stem or 
branch, and having folded a narrow piece of paper 
round the branch, pn the two ends of the paper 
through the slit. Now spread out this narrow slip 
of paper at the back, and fasten with a little paste 
or gum. Use as many of these as are requisite to 
secure the plant, and put a label on the corner of 
the sheet, with locality, date, nat. order, Latin and 
English names, and by whom collected.—Os, 


[50354.]—Induction OCoil.—The whole of these 
motions are erroneous, and diametrically opposed 
to the principles on which the coil acts. Iron out- 
side the primary is magnetised m the opposite 
direction to iron within it, and the two reactions 
‘wou'd destroy the action on the secondary, and give 
a violent extra current and spark from the primary. 
An outer iron tube on an electro-magnet takes 
opposite magnetic polarity to that of the core. If 
you put a tube of any sort around the coil, be it 
around the core, primary, or outer surface, you get 
no current in the secondary worth speaking of; it 
forms wholly ia the tube itself.—S1oma. 


—— Dj 


— . ů— . ͤ ·˖W»l——2ͤ a e 


N. 8. 
150357. — Hydrosulphite of Soda.—Which is 
the best method of making this compound and freeing it 
om oo (by hydrusulphite, I mean Na,Sos) 1— K. 


[50358.|—_Needle Bar.—I should be obliged if some 
reader will inform me how they get the holes in 3 
machines so cleun for the n e bar to work in. an 
what tools they use! Also how the needle bar is got up! 
aia such as the Wilcocks and Gibbs machine.—J. 


ete oe n t woul be about 
e exposure for an e ment on organ’s or 
Stanley's gel. brom. paper for a magic lantern with 34in. 
condenser, but not having a portrait lens in front fora 
12 x 10 froma 43 x 34 1—Semper FIDELIS. 


[50360.}—Battery Testing Could any reader tell 
me how to test a cell with Wheatstone bridge and gal- 
5 for its internal resistance and E. M. F. — 

OLANTHE. 


(50361.j;—Substitute for Pea - Sticks. — Pea- 
sticks are very scarce here. What would be the cheapest 
substitute for them! My are 8 and bft. high. 
Would wire-netting do ? t gauge and mesh ahould 
it be, and how supported 1—B. K. 


(50362.)—Grafting Holly.—I have some hollies 
with stems from fin. to jin. diam., on which I wish to 
dint * variegated sorts. How and when can Ido it! 


50363.. —Ripening Honey.—I should like to get 
information on the above subject. I have had some of 
my extracted honey turn sour several seasons. Of course 
one way to prevent it would be to let it remain in the 
hive for the to evaporate the excess of water out of 
it; but that would mean a great loss in rae I 
have read that an American bee-keeper (Mr. G. M. 
Doolittle) extracts his honey in a v crude state, and 
puts in tin vessels in a warm room (100°), and lets it remain 
there for three weeks, when it becomes quite thick 
enough. Is there a better way of doing it, or how could 
I warm a room 13x8x8ft. high to the desired tempera- 
ture with the least expense! I may have l6cwt. or a ton, 
or even more.—B. K. 


[50864.] — Bunsen Burner. — Will some able 
correspondent kindly inform me to what extent the heat 
of a Bunsen burner may be increased by the use of a 


blast? I want to make steam with gus as a fuel. I have 
water power at hand to work blast, and the steam is not 
wanted for power. Any information as to how to make a 


atko powari, and reliable burner, or burners, will be 
deemed a great service to— Gas STRAM. 


50985.) -Magnifying Power of a Telescope. 
—To “ F R. A. 8. — Would you be so kind as to exp 
the signification and use of this term! I am puzzled by 
Mr. . given on p. 145 of the issue of the 
“ E. M.“ of April 20.—Az10OLA. 


50386.]— The Telescope. —Is the performance of a | J 


large telescope stop down to a smaller aperture pre- 
cisely identical with that of an instrument itself of this 
smaller aperture? That is, were a bin. refractor of, say, 
S0in. focus, reduced to Sin. or 24in., would its performance 
be identical with that of a normal Sin. or adin., with a 
focal length of 45in. or of 36in. !— AzioLa. 


150367. — Galvanic Batteries.—Will ‘ Sigma,” 
Mr. Lancaster, or other correspondent, kindly inform me 
if there is any small and not sive book or treatise 
on the construction of the different sorts of galvanic 
batteries, embodying, if porig the latest ifications 
and improvements !—C. S. B. 


(50868.]—Canoe.—I am about to construct a canoe 
12ft. long, and ift. deep, to be propelled by a pair of 


paddles, to be wrought by the hands and feet, on the 
same principle ae a tricycle. The paddles to be taken off 
and on at will. Would some mechanical friend roay 
give a sketch of the working parts, and oblige 1— W. 


50369.]—Sbades of Colours.—Will “ R. B.,” or 
other artist, please inform me what colours (water) I am 
to mix to produce the different shades? For instance. 
how am I to produce a lilac, purple, mauve, and so forth! 
Is there any book giving all the modus opcrandi?—Amace 
TEUR CoLouRIsT. 


(50370.1— Casting.—I have one of Fletcher's furnaces 
to melt iron and brass for castings, with which I can 
manage to do small brass castings which have not much 
work about them. I now wish to cast a small cogwheel, 
of which the following is a description :—Diameter is 
23 in.; hole through centre, lin. diameter; the part 
round which the teeth are cast is 13in. diam. ; the teeth 
are 10 in number, and are Ii in. long, and Jin. deep; 
there is a flange on one end only, which is jin. thick: to 
this one end of the teeth are cast. I wish to cast in the 


keyway in the wheel. I made a pattern, and allowed, as 
I thought, plenty of taper, but could never get it to come 
out of the sand without breaking the mould. I tried 
wetting the pattern, and also using the original iron coge 
wheel as the pattern, I ulao tried cutting the pattern in 
various pieces, and pulling them out one by one ; but all 
to no p se. I use sand got from foundry, which I 
slightly p before using to make a mould. 1 French- 
P the pattern, so that it seemed smooth enough; 
ut have entirely failed to form a mould of it. I 
managed to make the core all right. Perhaps Mr. 
ee himself would help me in the matter! — 
OULDER. 


(50371.]—Steam. — Will some of your able corre- 
spondents favour me with an opinion as to whether a 
steam engine on the following principle would be practic- 
able! Take a non-conducting cylinder partly full of 
saturated steam at any pressure, and allow steam to 
expand, raising the piston against pron and so per- 
forming a certain amount of work, then a certain amount 
of steam will be condensed into water; separate this 
water from the steam and push the piston down to its 
original position. To do this, a smaller amount of work 
will be required than was performed by the steam in 
raising the piston. Now allow the water condensed by ex- 
pansion to come in contact again with the steam, which 
will have been ruperheated by the pushing down of the 
piston, then part of the water will be evaporated and part 
will remain, and the pressure will be less than the 
original pressure. The amount of heat required to restore 
the original peure will be simply the mechanical 
equivalent of the work done, so that all the available 
heat would be converted into work, whereas, at present, 
in ae best steam-engine only a small part of it is.— 
A. 0 


[50872.)—Ohm’s Law. The equation C =E may 


be put in the form R= E If we now express the 


electromotive force E, and the current C, in absolute 
measure, that is, in units of length (L), mass (M), and 
time (T), certain terms will be common to E and to C. 
and may be cancelled. We find on ee doing this 
that the only terms left are one measure of length in E, 
and one measure of time in C. Thercfore, the equation 


takes the form R = T Now a velocity is proportional to 


the distance, or length, passed over, and is inversely pro- 
portional to the time taken ; that is, the greater the 
velocity the greater the distance, or the less the time. 


Put in the form of an equation, this is V = T therefore, 


resistance is said to belong to the same class, or to be of 
the same nature as velocity. Might Lask Sigma how 
it ıs that potential is the square root of force, and being 
80, what its relation is to ene ? It is a subject I have 
never seen properly investigated, and I should be glad to 
learn something about it.—OTHERE. 


50873. Hard Brass Bearings. — Will some one 
give me a recipe for the mixture of brase, so as to make 
the hardest of bearings !— ERECTO. 


(50374.)—Expansion of Lead.—I have a lead- 
lined boiler, for working up to 200lb. pressure. I learn 
from text books that the co-efficient of linear expansion 
of lead is 00002855. I desire to know the rate of contrac- 
tion (if any) in cooling. Also whether expansion is in- 

, or affected, by pressure of steam as well as 
corresponding temperature |—J1B. 


[50875.]—Theory of Bleaching.—Can any scientific 
reader satisfactorily explain the action of oride of 
lime (commercial bleaching powder) in bleaching 1 
In. 

50376. Pumps. Would Mr. Davies help me! I am 
in charge of three sewage-pumps, direct double acting, 
all cast from one pattern, the front suction valve of 
each pump has a beat; I would like it stopped. The valves 
are patent—I do not know the maker’s name ; but each 
valve weighs about 56lb., size of chamber 1(in., suction 
pipe 8in., distance pump has to draw perpendicular, 17ft., 
on the level, 33ft. ; strokes of pump, 40 per minute. I 
have air-vessels on suction pipes, and rising main.— 
ENGINEMAN. 

(50377.) — G.W. Engines. — Wanted, respective 
stations of 8, 60, 67, 109, 150, 211, 212, 251, 362, 399, 547 
657, 894 and 946 ; also dates of 60, 67, 109, 899 and 946.— 
J. E. 8rexcer, 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 946. 


May 11, 1883. 


— — —— SSS SSS SSS SS SS SS SEE, 


50378. -Brazing Steel.— Will some realer of the 
„ E M. kindly assist me ? I wish to join together two 
pieces of bright steel, by using an alloy which must have 
the yellow appearancy: of brass, it must not require much 
heat to secure it, as the surfaces are bright. I had better 
say that the joint need not be any stronger than with 
Ordinary solder.—Davio FLATHER. 


(50379.1 — Engine Quory.—Inclosed are two 
dia grains taken from u condensing engine, single cylinder, 
36in diameter by 5iun. stroke, 30 revolutions per minute, 
pressure in bowler 40lb. per square inch, consumption of 
coal 60 cwt. in 104 hours, indicated horse-power 44. There 


boiling back, and eoolers, showing how many barrels they 
contain at 60°, and I woh to know what allowance to 
Wake as the umperature is raised.—W. W. C. 


(50005. M. Trouve's Battery.—Wil!l some one 
of the numerous electriral correspondents of * oum ” 
kindly explain the essential points of ditference between 
M. Trouveé’s new battery and the ordinary bichromate? . 
So far us I can gather. there only appears to be some | 
trifling difference in the proportion of bichromate and | 
sulphuric acid in the solution. and yet (from the article 
appearing on p. 192 of the Menase for May 4th: it is 
stated that this battery yielded a nearly constant current 


are two steam, and two exbaust-valves of double beat | for about four hours and a half.—lvuta. 
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kind, worked by cam». It is proposei to replace the 
above cylinder by one 24in, diameter by 54in. stroke, with 
a slide-valve ut each end, worked by one errentric, each 
valve having a cut-off valve on buck, regulated by hand. 
I shall feel much oblized if any of your kind correspond- 
ents will favuur me with the best arrangement of valves 
for the above, and say how much fuel this engine should 
consume per hour when altered! Steam is supplied by a 
double flued Lancashire boiler, which is close to engine. 
I do not wish tu alter the air-pump, and shall be glad to 
know, if the fact of its having been proportioned for a 
36in. cylinder will affect its being applied to the 24in. 
cylinder referred to àubove.— J. W. R. 


150380. — L. and N. W. Engines. To Tuusprre 
nol T. — Kindly state where the following are respeetively 
stationed : 4886, 1018, 571. 1067, 1071, 1077. LUST, 1088, 
1113 1121. 1153. 1207, 1704, 1882, 1856, 2.00, 2257, and the 
4ft. 3in. coal engines above 2651.-J. E. S ENCER, 


150881.]J— Portable Botanical Case. — Cun any 
reader give me diagrams and instructions for making a 
case in which I can place botanical specimens while 
collecting {—Cuemicus. 


[59382 ]—Battery for Electric Pen.—lI have an 
electric pen, and for motive power use a four-cell Fuller's 
bichromate battery. There is considerable trouble in 
keeping this clean. In a book recently published 
(Scientuir Recreations) there is a different battery revom- 
meoded, but the instructions given are not suthcient to 
enable me to construct one. Can any uf your readers help 
me in the matter C. H. Rosesery. 


[50383.] Artificial Leg.—Would A. Lester kindly 
say what materials the artificial leg is made of that lasted 
38 years, as I am making one myself, and would be glad 
of a little information I—SIGNALNAN. 


[50381.]—Oil in Shoddy-Waste.—Will some one 
kindly describe the process for the extraction of the oil 
fromshodidy-waste!—For Nie eae ix the oi introduced 
into the shoddy, and what kind of oil is used - COO. 


eds opener as have heard of an American 
in vention culled a * sepurator,” designed to make butter 
from new milk direct, and without any tting of milk ou 
paus or orl:nary dairy manipulation. Some reader who 
has experience with this contrivance wouid greatly 
obliged by informing about it, for, if it is a reality, it 
would be a boon to farmers, who, in these slack times, 
have to pay very high wages for labour.—Tus Hv DñaAU L 
Cow. 


50386] - Fowyl.— Numbers of the domestic fowl in 
this distnet have recently died; they become languid. 
attected with diarrhcea, and quickly die. At death their 
flesh is black and discoloured: apparently they die of 
cholera. Some of our friends who are keepers of towl 
may be familiar with this disease, and suggest a remedy 
to au — 0 ů⁰ Cock. 


50 .] - Stop. Some of my portrait lenses have the 
stop in the centre, and some are fitted with movable 
diaphragms which slide between the lenses. However, I 
havea portrait lens by a celebrated French maker, the 
stop of which is simply placed in front of the first lens in 
the combination. I would like to know which of those 
m*thois i~ the most proper scientifically or optically ? I 
fancy a stop in front of n doublet of any kind is simply 
equivalent to cutting off so much of the lens.—Stor. 


(50343 ] Transfer of Marks.—lIs there any means 
of transferring, iostuntageously, fresh paint marks from 
wool ty sume fleuble material, and again, from the 
latter to an iron plate! I mean that the trunster of 
nurse should be made by contact, and it is not essential 
that the medium should be ordinary vil paint, Any 
coloured Liquid would do. My owa notion is, that this 
might be done by some kind of chemical action.—Cato. 


(50399 ]-Swollen Glands of the Neck.—I have 
been suffering with the above complaint for the last 
three or four years, and I should teel much obliged if 
tome one would give me a cure fur it.— L. M. 


50390. ] —-Chasers.— Will sume reader give me the 
Size chasers most used by opticians !—Te sin. 


(50391.]— Sulphurous Acid and Glass. — 
Would a stout glass clo-ed vessel withstand the action of 
sulphurous avul in solution, at elevated pressure and 
teoperiturs ' What is the action (if any) of sulphurous 
acid on glass '—Jip, 


(50392. ]—To Decompose China Clay. I um ler- 
stand that the anal) eis of china clay (kaolin; is roughly 
as fulluwa : Lilia, 47 per cent.; aluminu, 40 p. c.; water, 
13 ple. Is it possible to recover the whole of this alumina 
free, for uuanufacturing purposes? I use large quanti- 
ties of china clay, in cold solution; but the use of 
alumina alone would be invaluable.—d 1i. 


(50393 |—Scrap Tin.—Can any reader inform me if 
there is any purpose for which scrap tin 1x or Lxx can be 
used 1—H. W. WIL ax. 


50 90.]J— Expansion of Beer Worts. — Can ane 
reader pive me a table, or inform ine how 1 can work out 
the expanzron that beer worts undergo in heating from 
Fahr. to 212 1 IL bave a Wil-tule to my copper, 


— ae | 
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5 ]— Battery Solution. - To 87, vA. -I saw 
the other day a battery composed of a zue element 
between two pieces of carbon, like a bichromate battery. 
These elements were placed in a veleur solution like water. 
This battery wus used for ringing bells. as u push. for 
when the bell was run, the zint was pushed down in to 
the solution about a fin. Will“ Sinna ' please to tell 
me, if he ean, what the solution is? (2 Are 202. of NO. 26 
silk-covered wire suticient fur the magnet of an electric 
bell, and if Dale's chromic battery is suitable for riuging 
it [—IvaNnor. 

(50397.j)—Foundry.—Will some one kinily give the 
following information '—The propt mixture of cast iron 
to make engine cylinders, and also latheebeds, and 
similar castiuzs that have to be got up bright. Fullest 
particulars of the most suitable mixture for tron castings 
tor general engineering und machunists’ work wul oblige. 
A Loox DOS MACHINIST. 


(50308. —-Magaetism by Cleavage.— Can any of 
our numerous electrical correspondents contirm the 
rief note which appeared in E. M.” last week on 

magnetism produced by severance of pieve of iron into 
two parts, as asserted by a foreign selenUst ax occurring 
from actual experiment! The apparatus I pussess shows 
no such indication when tested with small pieces of iron 
suddenly snapped asunder, which failure I attribute to 
want of delicacy in the instrument. Assuming the proof 
to be established, have we discovered another source of 
mugnetism :— EXE Tu. 

50.5% 0.] —- Bichromate or Bunsen Battery. 

Can any reader intorm me which is the cheapest to work, 
for ase with an incandescent lamp ?—Cuemicts. 


(80400.J—Organ Swell —I have recently inelosed 
my vne-manual organ within a swell on the gridiron 
principie, as described by Mr. Dresser in u reply some 
years ago. But ter one or two detects, I believe it would 
work very well, and I shall be much obliged if any one 
will inform me how to remedy the same? First: When 
the swellis being opened, the crescendo effect is very 
fine, until it is about half open; after that the eflect 
ceases. Secondly : An unpleasant noise is cause] by the 
one gruting rubbing against the other. which is distinctly 
uudible when the sutter stops are used.—Cymno. 


(50491.J}—Saturated Solutions.—Where or how 
can I find out (or perhaps some one would kindly furnish 
for reference a short list) what approximately formes the 
above for chemicals frequently used in photography., elec- 
tricity, electroplating, &c , Without going into the minu- 
tis of temperature thus, of sulphate of iron, oxalate,of 
potash, salammnoniac. &. J. R. 


(£402. ]—Galvanometers.—Will some one give 
simple directions how to muke one for testing continuity, 
e., of bell wires J. R. i 

(504)3.1\—LLean-to Glasshouse. —I want to build a 
lean-to viasshouse up against my dwelling-house. which 
is of brick rough cast ; but I do not understand how Iam 
to attach the rafters, or the wall-plate to which they can 
be nailed, to the house. I should like to have uprights at 
the back, to which a wall-plate could be nailed. and they 
would also serve to hold light iron rods, which would act 
as stays to keep the front stiff, and also be serviceable to 
to carry wires or trelliswork. But the same dithculty 
remain: as to how I am to attach the uprichts to the 
wall. Must I put in wooden plugs between the bricks, or 
replace whole bricks by piere of wood! Of course, I 
cannot put iron bolts right through the wall, as they 
would be such a distigurement in arvom. Will some one 
kindly help me I- DxvoxixSSsIS. 


(50404. — Model Boiler.—(1).Can any reader tell 
me if it is possible to make an Injector 3in. long to work. 
or ot any other means of oe a loco. boiler? I have 
no space for a pump. (2) I have heard that model 
boilers can be made water-tight at joints with brown 
paper and egg-whites, Is there any truth in it !—Suane- 
dr EAſt. 


45% —Horse-Power of Eagine.— How can 1 
lud h. p. of engine when stroke is in inches or millimetres ? 
I can calculate h.p. when stroke, &., is in teet.—Suakg- 
SPEAR. 


->405.]—Loco. Cylinders.—I have a pair of loco. 
eviinders, 2iu. stroke, ljin. diam., with the two sides ot 
Valvesvox Cast on The space between sides is lin. I have 
tried rubbing the faces with ein- ry powder un a piece of 
planed tron : but I cannot get them true. Can any reader 
giye me a suggestion -—SHAKESPEAR, 


[5017 }—-Cotton Spinning.—Can any correspond- 
ent explain tue cause of the cotton in a lip machine 
bulging out and * creasing,” or gaing up in tolds as the 
lap Inet es id size? I may say that we used Egyptian 
cotton tumnerly, and experienced no trouble of this sort: 
but with Brazilian we bave this truuble.—Cortuy Batty, 


5% 8.] —Legal.— Will Mr. Wethertield, or another 
g. utleman, give an Opinion on the following case —1 
too a house some time back, the tenancy commencing 
25th June, and ip the absence of complications I take it 
we should on either side require six months’ notice to 
quit, the notice to expire on 26th June. The question in 
this case G. whether the two following circumstances 


| would he held to constitute a new tenancy t—!1) The 


ori Anal landlord of whom I took the house died, and the 
hon went to his son. There was no fresh atrecmeat or 
arrangement, as J used in the father's lifetime to pry the 
rent to the son for his futher. (2) I wanted certain un- 
rovernents made, and we mutually agreed that the 
andivrd should do the work, and I would pay an 
iacreased rent tor the improvement. Nothing whatever 
Was said about the term of tenancy. The agreement and 
work done took place in May. Am I still a June tenant, 
or when must the notice to quit expire !—Mas or Kent. 


50409. Ground Rent.—To Ma. WetHererecy.— 
If [ purchase a ground rent, can I compel the lea holder 
to keep the house in repair? (2) In case of the house 
being destroyed by fire, can I compel the leasehoiler to 
build it. or du I lose my ground reut? (3) Supp sing the 
house to be insured by the leascholder and also by me 
(not conjointly, but by separate policies), to whom would 
the Insurauce Company pay the money J—T. E. D. 


60 To Separate HCl from HI and HBr. 
—I shall feel grateful to anv one who will tell me bow 
to separate hydrochloric acid in a solution containing 
also hydriodie and hydrobromie acids, or give a distinct 
test for each! Textbooks iguore this difficulty of—V. 


50411.) —Leyden Jar. — To Ma. LAXCASTEX.— 
at am I to-do with an ordinary Leyden jar which, 
although coated with tinfoil within and without allows 
the electricity to escape ! In the spuce of a few minutes 
there is none left in the jar. The jar, being ditheult to 
line inside, has a few open seams at the bottom aod 
small holes. Can this be the cause! If so, how is it to 
bo prevented! Is a brass bull absolutely necessary at 
the top. or will brass wire do with a loop? If not, must 
the brass ball be solid or hollow? Will holes in it inter- 
tere (—C. J. R., Ventnor, 


(50112. Milk and Fish.—To DR. Eon vpDs.— 
Kindly tell me is it a fact that milk and tish are bad to 
take together. as Graham says. I tiad it a great hard- 
ship.—C. J. R., Ventnor. 


150113. — Irish Locomotives. —Wouli Faugh-a- 
Rallugh ” be kind enough to give some particulars of the 
engines on the B. and N. C., the W. and L., and the D.W. 
and W. lines —J. L. F. 


45411 —Gun-Metal.— Will any reader inform me 
how to make guo-metal! I want to cas: a plane of my 
own patteru; I want it hard aud tough as pussuibie. — 
A. M. O. 


50415.] -N. B. R. Locos.— Can any correspondent 
give me the height of wheel, dimensions of cyunder. and 
total weight in working order of the N B. R. luus. guals 
engines of 281 class! Also the Waverley Gr clas 
ot expresses! I am given to understand that the Last 
coast line from Edinburgh to Berwick belongs to this 
company. I have seen in yours,” that the N. E. eng iues 
work the Seotchman.““ &., the whole distuuce from 
Neweastle to Edinburzin. Why do the Waverlev's “ not 
run the tratte irom E. to Berwick !—W. Tuoxreox. 


50116. —- Gamma Virginis.— To F. R. A 5. — 
Wuile looking at Gamina Virginis the other uixht. I 
noticed a very small star about 100° nearly fullu 
with my four inch refractor. I should be much oblig: 
to F. R. A. S.“ if he would tell me if this is new, and if 
he would look at it with his tine refractor, and see if my 
distance is correct. I cannot tind itin Webb. I suppose 
it is too distant to be connected with Gamma. What is 
the most distant small star connected witha binary! Webb 
alludes to a star 13’ d'stant from 36 Ophiuchi as cou- 
nected with it; but that is a bright star, and he mentions 
that Flammarion has found a correspouding movemeat 
in an intermediate 12 mag. Can F. R. A. S. or any one 
tell me about this ?—J. Barton. 


[50 17.]J—Bee-Keeping.— Will R. P.“ kindly (with 
our Editor's permission; assist us, also the best locaties 
for keeping bees? Moving a few miles is not of so very 
much consequence to peuple who are not in unde; and 
peuple with small incomes would be glad to make some 
littl: addition, and so obtain small comforts not at pre- 
sent within reach, Will sume one name a book on the 
subject, good and cheap—one to be reled on! Ibope our 
Editor will not object to this. I. 


(50418. Compound Steam-Eagine.—I want to 
muke a compound steam-engine, high pressure cylinder 
3in. bore. What size shall I make the low-pressure, und 
at what part of the stroke is it best to cut off steam in 
each ? My object is to get the very best result from 
every pound of coalconsumed. If it would be economical, I 
would work at a very high pressure. I am not tied to space 
or speed. My object is to get the utmost out of the 
steam. I auwa p recently with cylinders opposite each 
other. and crunk pin working in slot. Does nut the 
crank lose some uf its leverage by having it s urranzed ¢ 
Would it not be better if the cranks wer at right PON 
to each other! If sume of ours will help me, I 
be gratetul.—-NxMO. 


50419. Positives on Dry Plates.—Can any one 
tell me how to take positives ou dry plates !—T. B. 


50420.]— L. & N. W. Eagines.— Wanted the prin- 
cipal dimensions of the following: 1817. ISIS, 1829. 
1836, 1885. 1804, 196, 2065, 2365, an 1 Locomotion. J. E. 
SPENCER. 

(50421.1—H P. of Loco. Engines.—A considerable 
time ago (nearly a year: 1 sent a query to the E. M. 
usking for particulars as to the h.p. of vurious kinds of 
eogines. l expected a column or so of replies in the next 
number; but to my great surprise the question weat to 
the U. d. list, and even then was not answemd. In Feb. 
last, I wrote a letter containing, amonget other things, a 
reference to the wiid query, and again asked fur mionna- 
tion. but without any result. Surely the cortespuude oats 
who have sent us all kinds of particulars uf engit: s, 
know sumething as to the most important deals. Wall 
Mr. Stretton not write on the subject? There is never a 
number without queries and answers about engines. In 
the * E. M.“ for last week I motice Six replies. aod the 
same number of queries : oue of the latter teu as w- 
the olour of a certain kind of eunmiac, The bop. does 
aii more important than the colour, at any race, to 
WX. Joans Gaer, Elswick Scienve School. 


(50422. )}—BMficroscopical.—WoulJ one of ou m.cro- 
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seopical friends kindly inform me (1) How to prepare the 
legs and other parts of insects, so as to render them 
transparent! (2) How to fix diatoms and other small 
obiects on the slide, so that they may not float about 
when the balsam or other medium is applicd! (3) A 
good work on the preparation of objects :- UG. Cross. 


(50423.}—Polishing.—Can any reader inform me 
how to polish a workbox inlaid with peurl, so as to leave 
the pearl perfectly clean and bright? What I have done 
has left a layer of polish on the pearl, which has quite 
pale appearance, giving it a dirty cloudy appearance. 


[50124.]— Brighton Engines.—I shall be glad to 
know some dimensions of the new Brighton Co. s goods 
engines, the 420 class 1—A. Luis. 


(50425.)— The Woodd’s Brake. Kindly inform me 
what the Woodd’s brake is, now being tried in competition 
with others in Australia.—A. Luis. 


150428.).—L. B. and S. OC. Engines.—Wil) anyone 
mindy ee principal dimensions of 204, 210, 213 and 196 ? 
—t. H. 


50427.] -G. E. R. Engines.—Will anyone kindly 
9 principal dimensions of 29, 103, 163. 224 and 450! — 
C. H. 


50428. — Photo. Lenses.— Will Mr. Lancaster 
kindly say what should be the effect on the definition and 
chemical rays of a photo. lens of lengthening the tube! 
I possess one of Gin. focus, and find no difference if the 
combinations are unscrewed for zin. either end, or left 
intact. I opine that is not as it should be, having under- 
stood that such lengthening would have some effect.— 
OuvRIER. 


(50429.)—Legal.— To Mr. Wertnerrieip.—A., who 
possesses freehold property in London, ia gone off to 
Canada, leaving his wife chargeable upon his sun. What 
can the son do to make A. support his wife! The fear is, 
that A. will send instructions to his solicitor to sell the 
property without mal ing provision for his wife. Will 
Mr. Wethertield kindly say how the son must proceed in 
order to bring A. to book ! The matter is made worse 
by A.’s taking with him a woman who is not his wite.— 
A Reaver or THE ENGLISH MECUAN Ii. 


50430.]— Legal. Would Mr. Wetherfield kindly say 
if it is necessary to affix a stamp for receipt of weel ly 
wages exceeding £2 !—H. HAMILTON Scort. 


(50431.]—Drain.—To MR. WRTRERTIxLD.— May I ask 
whether a highway board is liable to contribute anything 
towards the cleansing of a public drain which runs along- 
side the highway! Also if no rule exists, as to what 
party is liable to cleanse it? Can the parish, or the ad- 
Joining landowners, or all those who drain into it, be 
compelled to do so? Who should maintain the brick 
bridges over such a drain! Is u down-stream occupier 
obliged to cleanse ont his watercourse for the benctit of 
those whose land lies up-stream or above him! A reply 
will oblige— DnAIN AGR. 


($012 | ete Bering: to Temper.—Having 
had to soften a piece of watch-spring to work it into the 
desired shape, I cannot now tempcrit as I want to. I 
bave tried dipping in oil and warm water, but they do 
not answer. Shall be glad if anyone can inform me what 
to do to make it any degree of bardocsy thut I may de- 
sire 1—GRADUATE. 


50433.) — Incandescent Lamp. — Would 
**Rigma,’? or any of our electricians, kindly inform me 
how to make an incandescent lamp that J could licht 
with eight Fuller's bichromate (quart) cells, and what 
c.p. am I to expect fruin that number, and for how long 
at a time I- OLIVER. 


50484.]J— Cooking Shellfish.—Is not the method 
of cooking crayfish printed on page 161 of the present 
volume of the ' E. M., if commenced before the cray- 
tish are dead, a very cruel way of killing them; is there 
mot a raere merciful mode of killing them! What method 
of killing lobsters did the late Mr. Frank Buckland 
advocate 1— H. S. E. 8. 


50435.]— Bee-Keeping.—I am not alone in being 
much interested by the remarks made in ours ” on bwe- 
keeping, and as J iutend going in for some in order to 
make profit. I should be glad if R. P.,“ or any other 
correspondent, can give me the compamtive cost of the 
old style of straw hive, and the new Woodbury kind, and 
pis me a few hints upon the subject. I do not want to 

seep bees as a hobby, but in the most economical manner 
possible, to see what can be obtained by them annually. 
[ [runko. 


{501436 ] Ato ger Wine.—I should be pleased if any 
one could give me a good recipe for making zinger wine 
without the addition of alcohol? A nice wine fit for 
tab le use.—Cy sro. 


(5°437.J-L.B. & S. C. Locos.—Will any reader 
kiradly give me names of the following 1-63, 64, 107, 108, 
10. 110, 119, 120, 127, 128, 135, 146, 153, 235, 236, 265, 268, 
287, 268, 270, 271, und 476.— Genoa, 


[50438.)—L. & 8.W. Engines. Will W. B. P.” 
give names to the following 13, 7, 9, 10, 17, 20, 26, 35. 47, 
64, 70. 87, 91, 101, 110, 113, 117, 160, 163, 168. 169, 171, 172, 
176, and 224.—JounsTong. 


[50439.)—Etching Lines on Brass.—Will some 
reader of “ ours” kindly give me a recipe for etching on 
brass! I am making some quadrants, and want the 
lines burning in on the brass plate, and oblige— ONE ix A 


Fix. 
i Printing Ink. — How can 
from paper J. Jon xsrOx E. 


8 be remove 
L50441.]— Pressure Gauge.—I wish to make a 
gauge, on the Bourdon principle, to register up 

to G600lb. per sq. in., as small a diam. as possible (3in. or 
4in.). Willsome one kindly give dimensions of spring 
tube 2 be used, and best material to use for same ?— 


— 


[50442.)- Doublet Lens and Instantaneous 
Sb utter.—Will some one tell me how I cun make up 
a doublet lens! I have two plano-convex, achromatic 
lenses 13in. diameter, and sin. focus, and a portrait com- 
bination lens-tube, complete with the two cells, into 
either of wluch both the lenses will ft. What I should 


like to know, is, where to place the two lenses and what 
distance apart they should be! I suppose I shall not be 
uble to make use of both of the cells to make the doublet, 
on account of their being screwed only at each end of the 
lens- tube, and as I do not wish tu have fresh cells screwed 
into the tube, could I rnount the lens in a made-up card- 
board cell and make it answer! If possible, a little 
sketch showing in section the place and position for the 
two lenses to make a doublet in a portrait lens-tube would 
greatly help me. Could some one give a sketch of a 
sirople instantaneous shutter to fit on the hood of a lens ! 


—MAKE-SHIFT. 


CHESS. 


— . — 


Att Communications for this department must be 
addressed to the Chess Editor, Bryn Rhedyn, Llandwrog, 
Carnarvon. 


PROBLEM DCCCXXXIV.— By J. P. Lea. 
(Firat prize, Brighton Guardian Tourney.) 
Black. 
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White. 
White to play and mate in two moves. 


5+4 


BoLuTioN To 832. 
Black. 
1. Anything 


NOTICES TO CORRESPONDENTS. 


Correct Solutions to 831 by S. Seymour Follwell. and 
T. H. Billington; to 832 by T. H. Billington, E. 
Stanley Follwell. Schmucke, Frank Thorpe, R. A. B. 

T. H. RII I. ix TON. — The solution competition will begin 
on Juno 1st, when the first Tourney problem will be 
published, 


Epsunp Fieto.— You are right about No. 7 in Thursby’s 
problems: it should be 1. Q to Q2; No. 17 is impossible: 
13 and 25 have second solutions. In No. 6, a Black 
Pawn is required at K R 3, and in 24 a White Pawn at 
K R 2. In 832 if, us you propose, 1. Q-Q B 2, P to B4 
stops the mute. 

S. L. Cnivers.—In &32, if 1. Q to K 2, 1. P to B 4, and 


there is no mate next move. In 831, if 1. R-Q 2, 1. 
P takes R, and where is the mate ! 

„% Wuar's IX A NAM.“ — Will the author of this set of 
Tourney Problems kindly send them again. us, through 
the letter being unstumped, it was not taken in! Stamps 
duly received. 

S. Sr VvUOUuR FoweLL.— We agree with you in your high 
estimate of 881. 


Tourney game received from J. Jowett. 


We omitted to mention in our brief notice of *“ Dot's 
Diary.“ by Mr. J. P. Taylor, that copies are to be had 
fromthe author at 2s. 6d. is address is 63, Malvern- 
road, Dalston. 


The Universal Gas-Engine.—Gas-engines 
are rapidly driving the small steam-engines out of 
the field, and amougst those most favourably known 
is Barker’s Universal, made by Barker and Co., at 
Birmingham, in sizes from 1 man to lh. p. The 
features of these engines is the simple rotary ig- 
nition valve, consisting of a ratchet-plate with a 
number of small radial slots, which successivel 
pass a slot in the end of the cylinder, through whic 
the flame is drawn to ignite the charge. ‘The en- 
gine is single-acting, and there is no compression 
of the charge, which is exploded as soon as drawn 
in, and thus forces the piston to the end of its 
stroke. The exhaust remains open during the 
whole of the return stroke. These engines are re- 
markably simple, and there is nothing about them 
to get out of order. 


Tue Sultan of Turkey is again interesting himself 
in a railway to Bagdad, and M. Collas has been, it 
is said, entrusted to finance a scheme in France. 
The last scheme is the proposal of Terkis Bey 
Ballian, the architect of the Imperial palaces. The 
starting point would be Saledieh, near the mouth of 
the Orontes, and the line would have a length of 
1,100 kilometres. M. Caralet's scheme for a line at 
first only as far as Damascus is thought not to com- 
mand support enough to secure a concession. 


ANSWERS TO CORRESPONDENTS. 
— — 
% Al communications should be addressed to tha EDITOR 
of the Exauiso MxCHANMIC, 31, Zavistock-street, Covens 
Garden, W.C. 


HINTS TU CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the quers to which tbe 
replies refer. 3. No charge is made tor inserting letters, 
ueries, or replies. 4. Letters or queries asking for ad- 
palaa of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise= 
ments. 6, No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to inquirers. 
» Attention is especially drawn to hint No. 4. The 
devoted to letters, queries, and replies is meant for 
ke general good, and it is not fair te occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The Sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &o., of letters to hand 
to Wednesday evening, May 9, and unsacknowl 
elsewhere :— 


J. D. GaLLAAD.— W. F. Stanley.—E. J. Mil's.— Foster 
and Williams. —G. Nickalla.—J. and H. Gra e.— Tyro. 
— H. H. C.— Enquirer.— Alpha Meta.—M. C. C. R.— 
Loch. — Eng ineer.— Eeoleston.— Scotus.— J. 8.— Fes: in- 
iogydd.—A. B. C.- Bath. -H. K.—J.G.C.—A Farmer's 
Son. — A. Watkins. — J. F. — Druughtsman.— T. E. L.— 
T. E. Espin.— T. W.—Cygnet.— T. W. Brewer. W. 
Forrest. 


GREENHOUSE, (We can see no reason, from the sketch, 
why the pipes do not become warm, except that as 
drawn the height is not sufficient to insure circulation. 
The upper pipe should rise as much as possible. Only 
one siphon pipe, us you call them, is neceasary.)—Jo. 
Gro, (You can mend them by putting patches of 
linen on each side with rubber solution, and painting 
over the patches with the solution; but it is doubtful 
if chat will make a very good job.) —-BAcx Tom. (There 
1s a book on the subject published at the Zuzcar office, 
Strand, W.C.)—E. anv G. O. C. (See an article on M. 
Trouveé’s battery last week.)—A Turek Yeas’ BUB- 
BCRILEB. (For the navy you must enter asa student. 
Particulars can be had at the Adiniralty, we believe; 
but you will need a considerable sum of money for your 
support. For the mercantile marine, you can sit a? any 
of the appointed ports if you have been one year at sea 
in the engine- room and three years in an engine factory, 
or four years at sea in the engine-rOom. See p. 100, 
No. 836, and the index of Vol. XXXIII.— not three 
years ago.) — W. Ders, (A standard Daniell cell isa 
copper jar Sin. high, 4in, in diameter. In that is a 

rous cell gin. Jugh and 2in. diameter, standing on a 
lock of elastic glue orsome other inert substance. The 
rod of zinc may be of any convenien? size, but must be 
suspended so that it docs not touch the bottom of the 
rous jar. You can reduce those dimensions to suit, 

ut a cheap Daniell battery is made up of jampots and 
sheet copper. See p. 395, No. 718.) —SrixX RR. (‘The 
best way 1s to scour it off with glass-paper or emery- 
cloth ; but at a factory they would probably burn it uff 
or soak in caustic potash until soft.)—J. D. H. Itas 
worked to a face with sand and water, then rubbed with 
snakestone until the scratches are out, and then the 
lish is brought up with putty powder and water. 2. 

Fry a little hot strong solution uf oxalic acid, and im- 

mediately after rinse in water to which a little chloride 

of lime has been added.) — H. D. W. (There is a very 

tull reply about regilding picture frames on p. 2%, 

Vol. XXXIV., No. So.) — E. F. S. (You would require 

a very much larger boiler to supply half hor power 

at lölb. pressure. You will find a lot of information 

on the subject in recent volumes.)—Vexus. (See list 
of back numbers in this column last week. Nearly 
every volume contains more or less on the subject.)— 

A Constant Sunsceaisyk. (You should strain the 

liquor through a jelly-bag or flannel, and fine with white 

of egg or isinglass. You can make it without fermente 
ing it, if you like, by omitting the yeast.)—E. R. DALE. 

{here are several brakes of the kind. 2. We believe 

it is Pintsch's system.)—E. E. L. KN Ahr. (You can 

buy specially-made glasses of the dealers in musical 
instruments; but thin goblet glasses will answer, with 
claret wine glasses for the treble notes. Each glass 
has more or less water poured in to produce the 
required note, but if you get a graduated set, that is not 
necessary. One glass has acidulated water or solution 
of alum, and into that the fingers are occusiunally 
dipped )—Gas Firrxx. (The chemical named can 

bought cheaper than it can be made, as it is prepared 
from residues of other FF RO iN SON. 

(A full description would occupy at least a page, and 

then be of little use, as there is no sinple plan. The 

best way would be to see a Hughes printing instru- 
ment or a MacMahon type printer. It is a very com- 
plicated affair, and the best description beyond the 

cification is to be found in Bond's Handbook of 

e Telegraph,“ published by Lockwood and Co., Sta- 
tioners' Hall- court, E. C.) Nxw Susscrimer. (For 
boiler incrustation we must refer you to the indices: 
but one of the most effectual remedies was mentioned 
last week on p. 193. 2. The same must be said about 
nou-conducting compositions, but Leroy’s we know to 
be good and effective. See advertisement on front 
page.)—GRaTEFUL, (Use copper or brass tube with the 

edge notched, and fine emery and water; or drill a 

small hole and enlarge with rat-tail files.)—E. F. 

number of remedies in back volumes. mee 348, No. 

900; and pp. 451, 474, 499, Vol. XXIX.) -S. D. T. (cee 

p. 100, No. 836, and the answer above.)—C. E. Gaxpue. 

(You can buy the varnish ready prepared; but the 

recipe for Bersemer's varoish is pale oil copa), mixed 

with about six times its vulume of turpentine. To 
this is to be added about one-thirtieth part of dry 


232 
alaked lime; shake thoroughly, and decant after stand- 
ing two or three days.)—W. R. L. (The query is really 
24 advertisement; but you can get the work done by 


any of those who take in nickel-plating.)—De.ta 
Sioma. (They are made at the indiarubber factories. 
See the advertisement of Foster and Williams.)—A. 
Burnett. (Brashear’s process of silvering glass was 
given in No. 794, which is still in print. That is more 


l for silvering the mirrors of telesco bat is 
applicabie to all purposes.)—Enquirer. (The only 
tools required are a tuning key, a few stick wedges to 


block one string while tuning another, and a pair of 
pliers for fitting new strings. You will find a simple 
scheme and directions for tuning on p. 571. No. 830.) 
—J. R. (There is no book of the kind; but the one 
you mention contains descriptions of how the instry- 
ments are made. For practical details you must refer 
to such books as our back volumes.)—Coprern Wine. 
(We can only refer you to back volumes. A variety of 
similar queries have been inserted, anda t deal of 
prr cel information has been elicited, which you will 
d in recent volumes—see X V., for instance.)— 
J. J. H. (The translation of Du Moncel’s book is 
published by G. Routledge and Son. It was noticed on 
P. 274, Vol. XXXV, In the lust seven or more volumes 
you will find much information on dynamo-machines. ) 
—J. C. A. (You will find articles in such works as 
Ure's “ Dictionary of Arts,” &c., and the Ff 8 eo ; 
but we know of nothing special.. — T. W. (If you mean 
e chemist, apply to the Secretary of the 
harmaceutical Society, 17, Bloomsbury-square, W. C., for 
particulars of the examination.) — R. F. (For silvering 
plate-glass, see p. 17, No. 807. We have given man 
recipes. The red covering ” is shellac varnish colo 
with any desired pigment. )— Boston. ou must sa 
what you mean by mechanics; but Rankine’s boo 
can be recommended, whatever you mean.) -G. PaRDOE. 
(No space to spare for such questions, which have been 
many times answered as faras they can be. How can 
any one tell what candle-power your proposed machine 
would su t, when it is a queation purely of experi- 
ment! e have described many store cells,” as you 
call them, but your suggestion is a matter for experi- 
ment, It might answer, or it might not. The number 
of cells depends on the resistance of the lamp. You 
must have enough E.M.F. to overcome that. bably 
such a lamp would uire 20 cells. That about the 
zinc being re-deposi is simply imagination.) W. 
Cartes. (Particulars given on p. 562, last volume; or 
et the pamphlet advertised on p. il., last week. 2. 
ow can any one say without knowing something of 
the construction ? Mostly each lever has a se te 
spring.)—R. W. (The only way is by applying to 
engineers, who may take him as an apprentice or im- 
prover.)— W. T. R. (Such queries are really advertisc- 
ments, the reply must mention names. We 
believe two of the best are to be seen at the Furniture 


such a book. 2. The second qu 

answered in recent numbers.)— 
you mean a cheap Brunswick y 
gether 25lb. each of pitch and gas-tar asphaltum for 
about five hours; then add 8 ons of linseed oil and 
101b. each of litha and -lead. Boil again until 
well mixed, and when cool thin with 20 gallons of tur- 
pentine. Similar, recipes in back num N 
ance. (Tou should have ground the lamp (or prefer- 
ably ivory) black up with copal varnish; or you could 
use black japan or even sealing-wax dissolved in methyl- 
ated spirit, or gas-black added to French polish.)— 
Nexvous. (Very likely it does. Try cold sponge bath 
without the salt.)—Doxatp M. Warren. (Pentagraphs 
on pp. 173, 196, Vol. XXVII. You can see one at most 
shope where they sell draughtsmen's materials. 2. We 
can only refer you to the indices, as we scarcely under- 
stand what is the difficulty.)—W. H. B. e do not 
know that there is any approved system.“ The land 
is ploughed, and the potatoes dropped in the furrow. 
The plough returning turns the earth over them as the 
new furrow is made, and a harrow passed over the field 
covers all in. ‘There are machines for digging up 
the produce, but not many in use in this country.)— 
J. 8. (The reply referred to abort sizes of watches is 
in No. 839, p. 171. Both dials and movements are sized, 
and the e varies. No. 6 is about 1 4in., and No. 18 
about 1 Sin. for the movements, 2. You are sure they 


are not plated cases, we suppose. See many recipes in 
back volumes. You might try cyanide of potassium— 
Torx. to 100z. of water; or you can dip in huric acid 
1 part, water 25; rinse thoroughly, and in hot 


boxwood sawdust.)—M. G. MArriLicn, Trieste. (The 
Nos. containing the overhead apparatus are out of 
print, and so is the volume.)—Ecectron, (Nothing 
new about it. Known as Grenet’s cell; but most 
people prefer to use sal-ammoniac and call it Le- 
clanché. Why do you not read some elementary text- 
book instead of asking for a ‘‘cheap and easily 
managed current, which is just what everyone wants! 
Zinc is the cheapest source of energy for the battery. 
If you want to know which is the best battery for any 
urpose, state the latter, and we will tell vou.) -R. 
HERYER. (We cannot tell you unless you inform us 
what the dials have on them. 2. We cannot say with- 
out knowing the make. 3. Method of cutting pipe- 
elbows in Nos. 692, p. 399, and 693, p. 425. 4. What 
make of pipe do you require sizes of f) -W. E. H. 
(Armstrong’s combination lathe, in Nos. 862, 864, 866, 
878.) —ONRE Anxious ro KNOW. (We cannot afford a 
sketch merely because you want one. You can find 
pleuty in catalogues or in books. If 997 want any in- 
ormation that has not been given before, put your 
query definitely, and we can then see about inserting it) 
— W. T. (We have surely published receipts enough 
for chromographs in back Nos. Here is another, how- 
ever, which the French Minister of Public Works has 
made known, and which is said to furnish excellent 
resulta. This material for taking copies is composed of 
100 parts of ordinary lime, 500 parts of glycerine, 25 
parts of finely-powdered sulphate of barium or kaolin, 
aud 375 parts of water. For the copying fluid, a con- 
centrated solution of the aniline colour known as Paris 
vuplet is recommended. In order to remove old writing 
trum the material, n soft rag is moistened with water 
acidulated with hydrochloric acid, and passed gently 
uver the writing. All moisturé is then removed by 
blotting-paper.)—W. HNL Y RICUnOXD. (Send at 
yvur leisure no hurry; the list scems a suitable one.) 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 946. 


—W. A. T. (We are sure Dr. Edmunds would 
not prescribe for dropsy in these columns, especially 
for a patient who only ‘* presumes” he has it. 
You had really better see a medical man.)— 
Dountrut. (See reply in this column last week.) - Mn. 
HAurpkx's Appress. (This should have been given as 
Cosmos, Balham, Surrey,“ last week, not Wa 0 
—Loconotive QURRIES We must again remin 
readers that we cannot continue to insert queries which 
merely ask for names, numbers, stations, &c., of loco- 
motives. We have inserted too many in the present 
number because we dislike to disoblige; but the replies 
to such queries are simply strings of numbers or names, 
of no interest to any one but the querist, and they tax 
our space very severely.) —Scorus. (The exercise is not 
so tiring as walking, and we think after a little practice 
you would certainly ride thirty miles with as little 
fatigue as you would walk ten.)—Brickrys. (Possible, 
but rather late to begin. He should go as an improver 
to a small builder, and work up.) - RAucnul Lux PDRR. 
(You would have to instruct a Scotch lawyer to sue him 
in Glasgow. and unless you are sure of his ability to pay 
and yours to prove the debt, had better submit to the 
loss. E. MoxRubrszk. (Block shall be put in hand. 
Please send a description of the machine, or whatever 
you wish to say about it.) 


TERMS OF SUBSCRIPTION, 


PAYABLE IN ADVANCE. 


66. 6d. for Bix Months and Ils. for Twelve Months, Post- free to 
any part of the United Kingdom. For the United States, 13s., or 
3 dols. 25c. gold ; to France or Belgium, 13s., or 16f. 30c. ; to India 
via Brindisi), 15s. 2d.; to New Zealand, the Cape, the West 
ndies, Canada, Nova Scotia, Natal, or any of the Australian 
Colonies, 13e. 


The remittance should be made by Post-office order. Back 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at the rate of 
dd. each to cover extra postage. 


Messers. Janus W. Qurzwn and Co., of 924, Chestnut; street, Phila- 
delphia, are authorised to receive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dols. 
26c. gold, or Thirteen Shillings per annum, post- free. The copies 
will be forwarded direct by mail from the ublishing office in 
London. All subscriptions will commence with the number first 
issued after the receipt of the subscription. If back number are 
required to complete volumes, they must be paid for at the rate of 
4d. each copy, to cover extra postage. 


Vols. XXIV., XXVI., XXVII., XXVIII., XXX., XXXI., XXXII. 
XXXIII., XXXIV., and XXXV., bound in cloth, 7s. oach. 
Vol. XXXVI. Now Ready, Price 7s. 


All the other bound volumes are out of print. Subscriber 
would do well to order volumes as soon as possible after the con- 
clusion of each half-ycarly volume in March and September, as 


only a limited number are bound up, and these soon run out of 


print. Most ofour back numbers can be had singly, price 2d. 
each, farough any bookseller or newsagent, or d. each, post- free 
from the office (except index numbers, which are 3d. each, or 
post · free, 34d.) 5 

Indexes for Vols. I., VI., VII., VIII., and IX., 2d. each. Post 
free 24d. each. Indexes to Vol. XI. and to subsequent vols., 3d. 
each, or post free, 33d. Cases for binding, 1s. 6d. each. 


„' Subecribers are requested to order Cases and Vols. 1 
thelr booksellers, and not to send direct. The regulations of the 
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LUMINOSITY OF MAGNETS. 
By J. T. SPRAGUE. 


ECENT experiments by Prof. W. F. 
Barrett, of Dublin, will direct fresh 
attention to the statements made many 
years ago by Baron Reichenbach, which 
have hitherto met with little or no accept- 
ance from the scientific world. A great 
number of people have, however, felt that 
Reichenbach's statements were too definite 
to be altogether set down as delusion, and 
that there must be some truth, possibly im- 
portant, behind them. Reichenbach declared 
that magnets emitted from their poles a 
faint luminosity, which became perceptible 
to eyes which hud been kept in absolute 
darkness for some hours. This in itself 
makes the experiment difficult, ag absolute 
darkness is not easily obtained, nor are there 


many observers willing to be confined in it 


for many hours at a time; but this is 
certainly necessary, as any one may dis- 
cover for himself that the eye retains 
luminous impressions for many hours, and, 
therefore, would need absolute rest for a 
considerable period in order to appreciate 
such a faint luminosity as that under con- 
sideration. 

But Reichenbach went a great deal 
further than this, as he declared that a 
similar luminosity surrounded the human 
body, and was also generated by the electric 
current, and by crystals; he attributed it to 
an unknown force or fluid, which he named 
od, or odic force, and he contended that this 
force was essentially linked to vital and 
other actions. His great difficulty lay, 
however, in the fact that this light was not 
only very difficult of perception at all, but 
that it could only be perceived in any case 
by a particular class of observers, called by 
him ‘‘sensitives.’’ Now, this class of sensitives 
coincided with another class - viz., those in 
a somewhat unhealthy nervous state, and 
more distinctly with hysterical young 
women. Therefore, the subject at once 
passed into the domain of ‘‘ mesmerism,” 
and was presented to the English public by 
that very clever but exceedingly extrava- 
gant mesmerist, Dr. Ashburner. As a 
consequence, the scientific world regarded 
it as a mere matter of charlatanism, or, at 
most, a piece of hysterical delusion. 

Even those who know the truth about 
mesmerism, and its relation to the occult 
mysteries of the nervous system, and who 
were willing to believe that Reichenbach’s 
observations were probably opening a road 
to useful knowledge, had a great difficult 
to encounter. I have myself gone throug 
these experiments, and, moreover, I have 
found sensitives who saw all these 
phenomena, not in darkness, but in faint 
light. If this seems difficult, it should be 
remembered that nowadays we can see, 
and even photograph the faint light of the 
solar prominences, and even of the invisible 
corona which formerly were only visible in a 
total eclipse: something similar underlies 
my own statement possibly. But my 
ditticulty was that I could never satisfy 
myself that what my observers said they 
saw was in actual existence. I was satisfied 
they actually saw what ca deseribed: my 
doubt was whether the sight was objective, 
an action exerted from without upon their 
optic nerve; or whether it was subjective, a 
vision produced from within, by the influence 
of my own knowledge of what was to be 
expected. 

Now, Prof. Barrett appears to have got 
over this difficulty. He employed a power- 
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ful electro-magnet under the control of 
observers in another room, and, after a con- 
siderable time in darkness, his two 
‘‘sensitives perceived a luminosity, and led 
him up to the magnetic poles; the current 
was afterwards made and broken at irregular 
intervals, unknown to the observers, who, in 
every instance except one, simultaneously 
observed the appearance and disappearance 
of the glow. It is important to note that, as 
with Reichenbach, only the specially quali- 
tied observers—the sensitives, were able to 
see the phenomena, which appear to have 
been imperceptible to Prof. Barrett himself, 
and three other gentlemen in the room 
with him. This matter is explainable, and 
will be dealt with presently. 

The north pole of the magaet was said 
to be the brighter; in the older observa- 
tions a difference of tint was noted. In 
both cases it was found that blowing on the 
poles caused the light to waver, but the 
laying a board or cloth on the poles did 
not affect its development, which, however, 
was arrested when the armature was placed 
on the magnet. 

Although I have never been able to attain 
proper scientific proof, I have always 
thoroughly believed that Reichenbach’s 
statements were honestly true; that the 
observers perceived real natural phenomena, 
and that the time would come when they 
would play an important part in science, 
and robabiy reveal some valuable secrets of 
health and the nature of life. I have 
always been convinced in my own mind, 
that these luminous appearancesover magnet 
poles were simply representations of the 
aurora emansting from the magnetic poles of 
the earth. One of the early experiments 
consisted of an iron globe containing an 
electro-magnet which presented the appear- 
ance of a luminous body with an aurora of 
prismatic colours flowing from each pole 
towards the equator, at some little distance 
from the surface. It has always seemed 
clear to me that the aurora was a magnetic 
light, and not an electric one. Its rays run 
N. and S., while the electric earth currents 
run mainly E. and W. In an aurora, mag- 
netic disturbances are produced, and also 
strong earth currents ; if the aurora were an 
electric discharge, it should produce induced 
currents parallel to itself, but it does not. 
Lines in that direction are but slightly 
influenced, while strong currents are pro- 
duced in lines at right angles, as they should 
be if the auroral rays indicated a fluctuation 
in the magnetic intensity of the earth, pro- 
duced either by direct magnetic influences, 
or consequent upon the circulating currents 
themselves. 

My object in writing this article is to 
clear away some difficulties and prejudices 
which are likely to affect future observers, 
and also the reception of their statements. 
I return, therefore, to'the appearances said 
to surround the human body. My observers 
described me (as did Reichenbach's) as sur- 
rounded by an aura, having a pink tinge on 
one side and a blue tinge on the other, 
with brighter rays proceeding from the 
head and hands; in fact, the image pre- 
sented was just that of pictures of the 
Transfiguration. Now, as I said before, I 
am quite uncertain whether this appearance 
was a real phenomenon, perceptible only to 
special persons, or whether it was a mere 
vision resulting from the faculties possessed 
by those special persons. But that we are 
surrounded by such an aura is a positive fuct 
known to all of us. It is invisible to the 
eye, but the thermometer reveals it. It ts 
an aura of heat; it is a mass of warm air; 
it is radiant energy. Now here is the key of 
the ideas I wish to present. 

We know that, from every source of light 
we can generate a spectrum consisting of 
three parts, only one of which, the middle 
portion, the luminous spectrum, is per- 
ceived by our eyes. But, after all, we do not 


see with our eyes, any more than we photo- 
graph with a camera. These are merely 
mechanical appliances for transmitting 
radiant energy to the true sensitive agent, 
which, in the case of sight, is ultimately 
the brain. Now different kinds of glass or 
crystal modify profoundly the transmission 
of radiant energy to the sensitive plate, 
and enable different parts of the spectrum 
to affect it; also different kinds of receiving 
plates would give entirely different records 
of the same spectrum transmitted to them. 
It is precisely so with our eyes and our per- 
ceptions’; some people are unable to perceive 
some colours, or perceive them as others. 
There is every probability that different 
people do not see the same luminous spect- 
rum; that to some it extends further to the 
right, to others to theleft. In tact, to some 
people, orders of rays are visible, which are 
invisible to others. Now Reichenbach asserts 
that his odic force is refrangible, and belongs 
chiefiy to the violet end of the spectrum. 
We must remember that in his time it was 
fully believed that there were three distinct 
forces present in light, which were sifted out 
in the spectrum; therefore, if was reason- 
able for him to suppose that he had dis- 
covered a new force, Od,” associated with 
heat, light, and actinism, and playing a 
very important part in nature in those de- 
partments hitherto least understood, because 
this force had not been recognised. It is 
equally reasonable for us now, to believe 
that in the magnetic fitld and in many 
other actions, ultra-violet, fluorescent rays 
are produced, and that these fluorescent 
rays may, in some cases, be perceived as 
light by people having abnormal powers or 
organs of perception. 

In fact, I have long ago suggested that 
the auroral rays are of the fluorescent nature, 
and that they are not visible directly as 
light, but that they, when at a particular 
intensity, or when undergoing changes of 
intensity, act upon the foe and moisture 
in the upper regions of the atmosphere, and 
become visible by fluorescence, thus gene- 
rating lines in the spectrum not associated 
with any known substance. There can be 
no doubt of the interest attached to the 
subject, and various branches of knowledge 
have progressed so far as to enable us to 
examine it now with every prospect of ad- 
vantage, provided it is examined in a broad 
manner, and with an eye to the physiologi- 
cal problems involved, as well as the purely 
physical ones. Professor Barrett knows 
something of these various aspects of the 
subject, and will, no doubt, attend to them 
in further experiments. 


ELECTRICAL RAILWAYS. 


prom London to Edinburgh in three 

hours and a half may be a possibility 
of the future; but certainly no one save an 
enthusiast would dream that it is likely 
to happen in the lifetime of anyone now 
living. Yet Prof. George Forbes, in a paper 
entitled „ as a Motive Power.“ 
expresses the hope that he may live to travel 
those 400 miles in three hours and a half, 
“smoothly, and without jolting.” Under 
the above heading we gave, on p. 141, an 
account of an electric railway, which may 
be the forerunner of a revolution in our 
means of locomotion. But the master 
spirit of that undertaking is too well 
acquainted with the difficulties to suppose 
that the time is even near when electricity 
will supplant steam on the main lines of our 
railways. Prof. Forbes is, however, not 
the only scientific enthusiast who looks upon 
electrical railways as easy things to con- 
struct and work, and it may, therefore, be 
as well to examine the subject from his 
standpoint. His paper was rather strangely 
entitled Electricity as a Motive Power,” 
for it did not deal so much with the branch 


234 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 947. 


May 18, 1883. 


of the subject to which such a title might, 
perhaps, be applicable, as with the electrical 
transmission of power—a very different 
matter. Prof. Forbes has, it appears, seen 
the experiments of Marcel Deprez at 
Munich, and has recently presented his 
views in a paper read before the Society of 
Arts, which contains some valuable facts 
and some useful hints. Speaking of the 
frequency with which water-power -is 
brought into the question of obtaining 
energy in the form of electricity, he refers 
to the idea of utilising the water-power to 
charge accumulators,’ which are to be placed 
upon cars and waggons and used to drive 

em over tramways. At first sight that 
seems very feasible, he says; but, as he 
believes that compressed-air tramcars are a 
success, he pertinently asks, in effect, why 
the water- power has never been used to 
compress air. Sir W. Thomson’s question 
at the York meeting of the British Associa- 
tion, was whether 40 acres or 100 horse- power 
is the more valuable, the forty acres re- 
presenting the area of the reservoir that 
would be required to give that power with 
a fall of 6ft. Zin. (2 metres). He was 
alluding to the construction of reservoirs 
around the coast to utilise the tides; but 
electricians mean the utilisation of water- 
falls, running streams, and the rise and fall 
of the water in river gorges, and there is obvi- 
ously no difficulty whatever in causing 
water-wheels and turbines to drive dynamo 
machines,—the question is rather how is the 
current to be conveyed to the places wherg 
it can be utilised. Prof. Forbes puts the 
case very definitely when he points to Shef- 
field, a town the water supply of which is 
stored in reservoirs at a great height. The 
energy which this water is capable of exert- 
ing is nearly all wasted ; but by passing the 
water through turbines on its way to the 
consumers’ tanks, a large amount of power 
would be obtained which could bo distri- 
buted in the form of electricity. In Deprez’s 
latest experiments h> obtained a return of 
474 per cent., and 44 horse-power of work 
was actually given off by the motor. Prof. 
Forbes calculates that turbine and dynamos 
to transmit 6 horse-power through a resist- 
ance of 12 ohms will cost in their placos 
£200. Neglecting the cost of the conductor, 
he points out that such an amount of power 
from a steam-engiue, with coals at 20s. per 
ton, will cost £60 per annum. (He takes 
300 days of 24 hours, and allows 3lb. of coal 
per horse-power.) The interest and depre- 
ciation on the boiler and engine would be 
about £30 per annum, making altogether 
£90 as the running expenses, without reckon- 
ing wages, which may be considered as equal 
in the two cases. Electrically transmitted, 
the interest on plant, at 15 per cent., would 
be £30 per annum, leaving 460 from which 
to deduct the cost of the conductor, or rather 
the interest and depreciation, and therefore 
a very large margin in favour of current as 
compared to steam. To take the water- 
power of the Scvern, the question is really, 
then, whether forty acres or 600 horse-power 
is more valuable, for the height of the tide 
is there six times that taken by Sir 
W. Thomson. There can be no doubt 
about the answer. Turbines, dynamos, 
and motors are ready; but how is the 
power to be transmitted to the place 
where it is wanted? That is the question 
which has been answered on paper many 
times; but with the exception of a few 
experiments on the Continent and in 
America, no practical installation on a large 
scale has been even proposed in a definite 
manner. Dr. Werner Siemens has lately 
produced a motor which is apparently all 
that can be required, for it diminishes largely 
the waste of energy through heating. The 
inner iron core is made in the form of a 
complete ring, but a certain arc only is iron 
—the rest is of braes. It rests on wheels, 
spaces being left im winding the coils for 


these supports to reach the central ring. The 
points of contact for the current to enter 
and leave the coils are changed automatically 
by the rotating ring. Prof. Forbes suggests 
that if, instead of making contact auto- 
matically, it is done by simply turning a 
handle round, the speed of the machinery 
could be regulated with perfect facility. He 
predicts a large demand for the motor, 
which he considers is well adapted to re- 
place the steam winch for instance. If we 
can control the speed of the electro-motor 
without waste of energy, one of the most 
important of the problems is solved; but as 
a matter of fact, electro-motors must run at 
a high speed if economy is desired, and that 
speed is far too high to use them as direct 
drivers even on ‘a railway. Driving wheels 
of 3ft. diameter would cover a mile in about 
580 revolutions; but nothing less than 800 
revolutions of the motor would be eco- 
nomical: hence, in such installations as we 
have the wheels are connected to the motor 
by gearing or belts, both objectionable 
features in tram-cars, and highly objection- 
able in locomotives, or rather railway 
carriages travelling at the rate of more than 
100 miles an hour—that is, if Edinburgh is 
to be reached in three hours and a half from 
London. Prof. Forbes, therefore, suggests 
working with very small wheels: how small 
he does not tat. but scarcely less than 3ft. 
we suppose, and that would, at 800 revolu- 
tions, give an average speed of 60 miles an 
hour, allowing for stoppages at stations, and 
slowing when passing junctions. If the 
adhesion of all the wheels in a train 
is to be utilised for imparting motive 
power, it is obvious that a consider- 
able advantage will be gained over the 

resent system, in which the hauling power is 
limited by the adhesion of the driving 
wheels of the locomotive; but it may be 
that disadvantages will be introduced which 
will counteract the advantage. For instance, 
in an electrical train, each carriage of 
which is propelled by its own motor, it is 
not quite clear how the 11 will be regu- 
lated so as to prevent jolting; in short, the 
advocates of electrical rail ways have been 
careful to point out the defects of the steam 
Tn without supplying the details of 
the system which is to supplant it. Thus 
Prof. Forbes says that an ordinary train 
“weighing ten times as much as the 
engine“ (!) requires one minute to get up a 
speed of thirty miles an hour, however 
powerful the engine may be, whereas if the 
power were applied to each wheel, the same 
speed could be obtained in six seconds, with 
no more jerk than is felt when a continuous 
brake is applied. Secondly, that with 
electric motors it would be possible to 
ascend an incline of 1 in ö. Thirdly, that 
a locomotive does not give a steady pull at 
all times to all of a train; and the 
imperfectly-balanced weight of the loco- 
motive is a chief source of mischief” 
which would be done away with by the 
adoption of the electric system. Fourthly, 
that the first cost of a rail way would be 
materially reduced, so much so that with 
the extra speed to be obtained, the extra 
working expenses of the electric system 
would be more than covered by economy in 
construction. On the Underground Rail- 
way a train cannot get upa speed of 30 
miles an hour until it has passed over a 
quarter of a mile, whereas if the system 
proposed by Prof. Forbes were adopted, the 
same speed would be attained in forty-four 
yards. It is immaterial to the argument 
that we have failed to discover the system 
proposed by Prof .Forbes. It maybe granted 
that if power is applied to every wheel, 
trains will be enabled to get up speed 
quicker than they do now; what is wanted 
is some definite idea of how that is to be 
done, and that is just the part which the 
enthusiasts leave out of their schemes. 

The discussion that followed the reading 


of the paper covered rather a wide field, 
and was chiefly remarkable for the ex- 
traordinary statements made. Mr. Preece, 
the chairman, began by calling atten- 
tion to a statement made by some one 
else that Captain Shaw had said that 
some of the men of the Fire Brigade could 
jump from a height of 20ft. In doing 
80, said Mr. Preece, ‘‘they must go at a 
faster rate than an express train, and yet 
they stopped instantly,” and he did not 
therefore see why there should be any diffi- 
culty in getting up a speed of thirty miles 
an hour in six seconds with the aid of elec- 
tricity. Neither do we, except the difficulty 
of devising the requisite appliances, which 
appear to have escaped attention, as well as 
the fact that an express train running at a 
speed of 60 miles, covers 88ft. in a second; 
whereas, it is impossible for even a member 
of the Fire Brigade to fall more than 16ft. 
in the first second during his jump. Mr. 
Spagnoletti said the question had been 
studied by few, and it was difficult to get at 
any real practical experience. The rail:vay 
in Berlin worked well; but the ground Leas 
favourable—being all sand, aces dry. 
He pointed out that if anything happened 
to one carriage, there would be a certain 
amount of danger in having one carriage in 
front pulling it along, and another pushing it 
behind: e l we may add, if the train 
is travelling at the rate of 100 miles an 
hour. Mr. Gumpel also attempted to bring 
the subject to the practical level by acknow- 
ledging that it was possible to convey the 
power of Niagara to California; but ques- 
tioning whether there was copper enough 
in the world to form the conductor. In his. 
opinion, if electricity were ever applied on 
railways it would be because some one had 
discovered a method of burning a pound of 
coal and getting 90 per cent. of the energy 
in a battery, ins of burning 10lb. in a 
locomotive- furnace, and obtaining the energy 
of IIb. only. The discussion, like the paper, 
did not enlighten any one as to what is 
meant by electricity as a motive power, 
and as to a scheme for applying the current 
as the motive force on railways, there was 
nothing but the expression of some vague 
ideas, which would, probably, be found 
utterly impossible when tested by practical 
experience under the actual conditions of 
ruilway traffic. With regard to the other 
point the most practical point of the pa 
—the utilisation of tidal-power for obtain- 
ing energy in the form of electricity—we 
suppose that experimenters are awaiting 
the results of the practical test which is to 
be made at Bushmills on the Portrush 
Railway ; for we have heard so much of the 
subject that it is quite time the power should 
no longer be allowed to run to waste, if it 
can be seized and distributed to those who 
will be glad to pay for it, if it can be had 
at a cheaper rate than steam- power. 


THE IRON AND STEEL INSTITUTE. 


HE annual meeting of the Iron and Steel 
Institute was held last week, in the Hall of 

tho Institution of Civil Engineers, when Mr. B. 
Samuelson, the president elect, referred to the 
fact that this year the Institute visits Middles- 
brough, the town which had the honour of receiv- 
ing the Institute on its formation fourteen years 
ago. Accordingly, Mr. Samuelson thought the 
present a fitting opportunity to contrast the iron 
industries in 1869 and 1883. The Institute 
itself has grown from 250 to 1,250 members, and 
the production of pig-iron has increased from 
104 million tons in 1869, to 204 million tons in 


1833. In the former year, the blast furnaces 
produced, on an average, 180 tons per week, 
with a blast temperature of 800° Fahr., and a 


consumption of coke of from 25 to 30 ewt. 
Now the ave product is 300 tons per week. 
and the saving in fuel may be estimated at 30 
per cent. Besides that economy, however, 
another is to be noted, in which the Continental 
manufacturers have taken the lead, viz., the 
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conversion of coal into coke. The ovens of furnace itself. 


Appold and Coppée return from 70 to 75 per 
cent. of the coal, while the old-fashioned “ bee- 
hive ” ovens yield only from 55 to 60 per cent.; 


but latterly methods have been introduced, by|to be extremely 


means of which the hydrocarbons, and the 
nitrogen, in the form of ammonia, are to a large 
extent seized and utilised. This economy is 
effected not only in the coking ovens, but also 
in the furnaces in which raw coal is used, as for 
instance at Gartsherrie, where about 72,000,000ft. 
of gases have to be dealt with in the 24 hours. 
It 1s understood that the system adopted pays, 
while the Carvés ovens tried by Messrs. Peas 
yield, besides a better return of coke, 30 gallons of 
ammoniacal liquor (value a penny per gallon), 
and 7 gallons of tar (value threepence a ire 
a total saving of 4s. 3d. per ton of coal, less, 
however, IS. 4d. for additional labour. These 
ovens cost more than the old-fashioned ones, but 
the saving is considerable where many tons of 
coké are made, and, as we have recently men- 
tioned (see p. 119), similareconomies have been 
effected by other pace | Mr. Jameson, who 
proposes to apply his method to the smouldering 
heaps of coal refuse at the pit-banks, which are 
now burning to waste. The enormous increase 
in J roduction of iron has been caused by the 
demands for railway purposes, for ship- 
building, and for sect, waterworks ; whilst 
the large increase in the 3 of steel, 
which in the past four years has doubled in every 
steel-making country, except France, has been 
facilitated by the discoveries of Mr. Snelus, and 
of Messrs. Thomas and Gilchrist. The council 
of the Institute have awarded Bessemer medals 
to Mr. Snelus, and to Mr. Thomas—to the former, 
because he was the first to make pure steel from 
impure iron, in a Bessemer converter lined with 
basic material, and to the latter for his in- 
dependent solution of the same problem. Mr. 
Samuelson estimates the world’s product of 
wrought iron at 8,000,000 tons annually, but 
there have been few improvements in the methods, 
mechanical puddling having made little progress, 
while few attempts to utilise gaseous fuel have 
been successful. The Bicheroux gas puddling 
and heating furnace is, however, used at works 
near Liége, which turn out 20,000 tons of puddled 
bars per annum, the consumption of slack coal 
being under llicwt. per ton of iron, while the 
waste heat raises as much steam as is obtained 
under other conditions. In the future Mr. 
Samuelson thought it probable that steel ships 
would become cheaper than iron ones; that steel 
forgings would replace those of iron, and be in 
turn superseded by solid steel castings, while 
Bessemer steel would almost entirely supersede 
crucible steel, except for the finest cutlery. For 
the future prosperity of the trade, however, he 
looks to the development of railways, and 
inted to the fact that the United States have 

y times as many miles of railway in proportion 

to the population as India. After the ident’s 
address, a discussion was commenced on Mr. 
Snelus’s paper held over from the previous meet- 
ing, on The Strength of Rails, but nothing 
of any great importance was elicited. A lively 
discussion, however, followed the reading of 
papers by Mr. Parker, of Lloyd’s, and Mr. Allen, 
of Sheffield, on steel castings, concerning which 
we shall probably have something to say at a 
future opportunity, for they are of great im- 
portance, and gave occasion for the expression of 
much diversity of opinion. On the question of 
the temperature of hot blasts, Mr. Howden, of 
Middlesbrough, and Mr. I. L. Bell, read papers 
iving the results of sundry experiments, the 
ormer showing that by raising the temperature 
of the blast from 990° to 1,414” Fahr., a greater 
yield was obtained with a smaller consumption of 
coke, at the works with which he is connected, the 
economy DERE in a saving of over £1,000 per 
annum. Mr. Bell’s paper was of a less practical 
character, and went to prove that although theo- 
retically 12cwt. of coal ought to be enough for a 
ton of iron, practically about 10cwt. more were 
required, because the action of the reducing 
agent, carbonic oxide, is discounted by that of the 
carbonic acid ; so that whatever the limit may be 
it is certain that more coal than is theoretically 
necessary must be used for smelting iron. Mr. 
Bell’s paper also gave rise to a lively discussion, 
chiefly by the aid of his former critic, Mr. 
Cochrane, who, however, was stated to have 
misunderstood Mr. Bell, whose contention is not 
that high temperature blast is not good per se, 
but that the same amount of heat could be more 
advantageously obtained by the use of fuel in the 
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Mr. Whitwell said he was 
leased to hear the acknowledgment that had 
5 made as to the value of firebrick stoves, as 
from actual experience he believed them 
valuable. Mr. Richards 
also expressed an opinion favourable to the 
firebrick stoves, while Mr. Martin stated that at 
Blaenavon they had attached an old cast-iron 
stove to two Cowper stoves, and after five weeks 
working, found the consumption of coal had fallen 
from 24cwt. to locwt., or a saving of cwt. per 
ton of iron. Mr. W. H. Butlin, B.A., read a 
paper on the Northampton Iron Ore District,“ 
and Mr. J. E. Stead one on a new method for 
the estimation of minute quantities of carbon. 
Mr. W. S. Sutherland, of Birmingham, read an 
important paper on the Production and Utilisa- 
tion of Gaseous Fuel in the Iron Manufacture,” 
in which he dealt with the subject of water gas, 
showing how it might be economically obtained 
and employed; with the extraction of tar and 
ammonia from coal; and with the different 
methods of treating iron in welding, including 
improved methods of producing good wrought 
iron that will weld well by using a sort of 
Bessemer converter and blowing Siemens gas into 
it, instead of raw air, or mixtures of the two. 
By that means he thinks that wrought iron equal 
to the best puddled bars may be produced. The 
paper covered a wids field and must be dealt with 
at greater length. Its reading, followed by the 
usual votes, brought a very successful meeting to 
a close. i 


various kinds of pump-work which the coun 
plumber has to execute, according to his district, 
&c. First, let us examine the well wherein the 
ump has to be fixed. For this purpose turn to 
Fig. 331. This is a well of, say, 20ft. to the 
bottom stage B, and 7ft. to the surface of the 
water D. The cock N is 2ft. above the level of 
the ground, and, therefore, the water has to be 
raised 29ft. But notice: in the summer months 
the water in the well subsides, or, after you have 
pumped, say, for half an hour the water is lowered, 
say, 4 or 5 feet; so that a jack-pump would be 
useless for such work, and therefore another kind 
must be used. The best kind for your purpose 
will be the lift-pump, as shown at A, Fig. 331, 
the barrel of which is shown separate and 
enlarged at Fig. 332 and 333. Carefully examine 
these pump-barrels, and select that which you 
may think most suitable to your price, and for 
the job. Fig. 332 is simply the same kind of 
pump-barrel as that fixed upon the plank at Fig. 
319, the difference being that this latter has lu 
on the side of the barrel for securing to the plank, 
and the former, Fig. 332, has the lugs on the 
bottom, as shown at B. In this latter figure the 
pump has to be taken to pieces to examine or 
repair the valves; but the valves in Fig. 333 may 
be examined or repaired from the doors A or D. 
In all other respects these pumps are exactly the 
same. For my part, I should use Fig. 333. 

We will now proceed with the fixing. The 
first thing to consider is, what will be the actua 
height that the water has to be lifted? The well, 
taking the subsiding of the water into considera- 
tion, is, say, 30ft. deep, but it does not rest here. 
The water has to be lifted to a cistern, say, 30ft. 


PRACTICAL NOTES ON PLUMBING.— 
LXVII.“ 


By P. J. Davies, H. M. A. S. P., &e. 
(Continued from page 212.) 


Deep Well Pump-Work and Rigging. 


\ E have nowseen nearlyall the various kinds 
of pumps which the ordinary plumber has to 
do with. I will, therefore, proceed with our deep- 
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above the ground level, thus making in all 60ff. 
The pump is to be worked by a man with an 
ordinary pump lever, as shown at RS, whose 
leverage is 6 to 1. ‘The question now is, What 
sized barrel will be proper for you to select so 
that he may work easily and continuously? Turn 
to the pump table, and consult the column of 
feet at 60; here you will find that in the next 
column the size of the barrel suitable for a lift 
of 60ft., to be worked by one man will be 3in. 
in diameter ; but notice that this is the very out- 
side of the scale, and requires 30lb. on the lever 
to work the pump, not taking friction into con- 
sideration, and under the circumstance that this 
table supposes a strong man, it will be quite as 
well, therefore, to select ‘the next size smaller— 
namely, 2}in. barrel. On a 2}in. barrel a column 
of water 60ft. in height will exert a pressure on 
the bucket of 127lb., or 56lb. less than that on 
the 3in. bucket. Now divide the 127 by the 
leverage of 6 to 1, and you find we only have 
to exert a pressure of 21lb. upon the handle, 
when the pump is said to work light on the hand. 
After what I have said, you may select from 
the table a barrel suitable for a well of any depth. 
But as we proceed we shall have to use vibrating 
and other compound leverage, and which will 
have to be worked and taken into consideration 
with the pump table. The next thing to consider 
is the size and substance of the lead pipe suitable 
for the pump, and also for the pressure of 60ft. 
or 30lb. to the square inch. Here we have a 


well work, and explain many of the different 
methods of rigging them up, suitable for the 
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Din. pump- barrel, and half the diameter will be pre 
is | bo 


the size for the pipes; therefore, a lłin. pps 
the size for the suction and rising main. Now 
turn to the table and look for 24in. pump, and 
in the second column will be found 1łin. pipe; 
then in the third column run your eye down to 
60, which means 60ft. column of water; on the 
same line in the fourth column will be seen the 
figure 42, which means that the substance of the 
pipe should be 42lb. to the 12ft. in length, 

own in the trade asa length of No. Forty- 
twos. 

Now that we have the size of barrel, and also 
the weight or substance of lead pipe, we may 
prepare to fix the barrel. First settle as to the 
spot for the stage, which, in this case, is com- 

osed of two pieces of good oak, made the proper 
ength to go through the brickwork, sd, say, 
din. or 6in. thick by 9in. wide. First get the back 


stage A, Fig. 334 in, next the front B, or if you 
choose, only fix one piece of timber, with the 
suction-pipe hole E bored through the centre. 
Next put in the side stage C, after which, with 
some good oak boards or pieces of oak plank, 
floor over the whole, and proceed to fix your other 
stages above, as at K, Fig. 331. The roller- 
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guide K, and which is also shown at Fig. 335, is 
fixed when the rods are, but notice that you fix the 
stage K so that the rods will play through the 
cntre of the hole, which must be plumb over the 
s 1ction-pipe hole, and so on all up the well. If iron 
s ages are to be used such as those shown at 
Figs. 311 and 312, especially the latter shoes, as 
shown at ABE, Fig. 312, must be cemented 
into the brickwork, and the ends ef the stages 
bolted down upon the shoes. Sometimes it will 
be best to fix your stage, so that the pipe and 
rods will work at the back and front of the 
stage, as shown at Fig. 336. With such stages, 
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use side rollers, as shown at Fig. 337. These 
are called wood stage rollers, but are often used 
for the iron stages, and are bolted on the side, as 
shown at EF, Fig. 330, and the pipe clipped to 
the front as at K. 

The barrel may now be fixed, which is done 
alter the suction-pipe is soldered on to the tail- 


‘| steel cut from the bar. 
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. The method of fixing the barrel is by 
ting the lugs down upon the stage in such a 
manner that the piston or bucket-rod may work 
quite upright within the barrel; for this pur 
pose, let fall a centre plumb-bob through the 
stages above and to centre itself, and plumb 
over the centre of the copper pump-rod E, Fig. 
331, so that the whole line of rods may be made 
to work plumb. Having the barrel fixed, select 
an aie-chamber whose capacity is not less than 
10 times the quantity of water to be’ pumped at 
each stroke; and if a very deep well-pump, as 
much larger as you like, say, half as much again. 
Say your pump will throw one quart, then the 
air-chamber must hold at least 10 quarts, and so 
on. Now solder on your air-chamber to the 
chamber of the pump, or, first solder a piece of 
rising main on as shown, and fix the air-chamber 
by means of a taft or flange joint, as at RW, 

ig. 297, and continue the rising main to the 
cistern, or where you require it. 

Take notice that you should have some means 
of emptying the pipes in case of frost. This 
may be done as shown in the Figure 338, and 
which is nothing more than a simple ball-cock 
A soldered into the rising main B C, and worked 
by rods and a handle GH. The best position 
for this cock is as low down the main as possible, 
but not below a tail or other valve. If fixed at 
W, it will enable you to expel the foul air by 
blowing down the main pipe from the cock X, 
or by placing the hose over the mouth or end of 
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the rising main. This pump may be worked as 
shown, by right-handed, side, or other lever, on 
plank, or by a wheel as at 3, Fig. 310, or other- 
wise. Take care to fix the rising main firmly. 


(To be continued.) 


ON SOME MODERN SYSTEMS OF 


CUTTING METALS.“ 


N this paper it is proposed to treat of some of the 
1 processes of cutting metals which the writer 
has adopted. The success of the round tool-holders 
has led to the further adoption of mechanical means 
of making and maintaining the tools used in various 
machines for cutting and finishing metals in their 
cold state. 

Tool- Holders and Cutters. In a former paper 
the author described mainly what have since become 
known as right and left-hand round tool-holders. 
They are used in different machine tools principally 
for roughing out,” or, in other words, for 
rapidly reducing castings, forgings, &c., from their 
rough state nearly to their finished forms and 
dimensions. The tool-holders are so called 
from their cutters being made of round 
otwithstanding that 
they are very widely applicable, take heavy 
cuts, and do the bulk of all machine work in lathes, 
and in planing, shaping, and slotting machines, it 
was soon found that they could not compass the 
whole of the work required in the shops; and it 
was, therefore, necessary still to allow the use of 


* By W. F. Switrn, Salford, A paper read before the 
Institution of Mechanical Engineers, 
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some of the common page tools in conjunction 
with the round tool-holders. This, however, was 
objectionable, as no positive rule could then be laid 
down to define what number of forged tools should 
be allowed to each workman: and it became 
apparent that the tool-holder system, in order to 
reach the highest degree of efficiency, must be made 
complete and independent in itself. This led tothe 
. of another tool- holder of the most general 
kind the writer could possibly devise, in the hope 
thereby to complete the system. 

With this object in view, all the 5 
forged tools then in use were collected together, an 
the swivel tool-holder (Figs. 1 and 2) was schemed, 
with cutters so adjustable that they could not onl 
be swivelled round and then fixed to any desired 
angle, but could be made to project at pleasure to 
any required distance in order to reach and cut into 
all sorts of difficult and awkward corners: in fact, 
to machine tay work which the round tool-holder 
could not finish. Two of the principal objects aimed 
at were to cenio a system of cutters e ich 3 
not require any forging or smithing, and yet sho 
be capable of bai adapted by the simplest Ae 
means, and by grinding the ends only, to all forms 
which the round cutters would not admit. The 
special section of steel decided upon was a sort of 
deep V section, the lower part of which is ge Br 
rounded, as shown in Fig. 2. The angles of the 
sides give the same amount of clearance (1 in 8) as 
that given in the round tool-holders, and this same 
angle of clearance is given to the ground parts. 
The section of the swivel cutter is very deep, in 
order to obtain ample strength in the direction of 
the pressure it has to support when cutting. The 
angle in Fig. 1 is common to every swivel tool- 
holder. In the cutter for the round tool-holder 
two angles had been fixed upon as standards, one 
to cut all kinds of wrought metals, the other all cast 
metals. To avoid complication, however, in the 
swivel tool-holders one cutting angle was fixed upon 
for all metals, and applied to all cutters. e 
angle selected is one slightly differing from that of 
the round cutters, but is that which worked the 
best in practice. The cutters of the round tool- 
holder system are found most advantageous in 
producing and finishing standard-size round cor- 
ners in journals of shafts, &c., and in other cases, 
where the es N of the Sige day is anxious 
to preserve all the strength he can in the parts he is 
constructing; but there are still cases where 
square, angular, or undercut surfaces must be pro- 
duced, as illustrated by Figs. 3 to 8. These are 
front views showing the tool-holders at work 
planing or shaping. They are supposed to be 
travelling forward, or the work to be moving in the 
opposite direction; and the arrows in each figure 
indicate the direction in which the tool-holder is 
being fed at each stroke of the machine, to take 
the next cut. . 

Fig. 4 shows the mode of planing the under 
horizontal surface ofalathe bed. The cutter shown 
in use is ground to an angle of 86°, or 4° less than a 
D a angle, and thus has a clearance of 2° at each 
side when cutting either horizontally or vertically. 
This cutter is very general in its applicability, and 
is devised so as to finish with one setting, both the 
vertical surface A, and the horizontal surface H, 
without the necessity for disturbing the cutter in 
any way. The ordinary system is to use, at least, 
two tools for roughing out, and two for finishing, 
on two surfaces right angles with each other. 


Fig. 3shows the method of planing in a very 
limited space the under horizontal surface S ; the 
corresponding surface is planed afterwards, without 
disturbing the tool-holder, by simply 3 
the cutter half-way round in the holder 
securing it there by the nut N. — 

Fig. 7 shows a swivel tool-holder clearing without 
difficulty a boss which projects, and would be very 
much in the way of any ordinary tool. The cutter 
in this case planes not only the horizontal surface 
but the vertical surface also, with one setting and 
without being disturbed in the tool-box. 

Fig. ö shows the method of cutting a vertical slot 
in a ripe ra surface of 3 The cutter in this 
case is called a parting tool. 

Fig. 9 is a side elevation of this same cutter, 
showing the cutting angle. 

Figs. 6 and 8 are tool-holders with cutters of 
rather special forms. The former is shown plani 
out or undercutting a T-shaped slot, and the latter 
is planing out a small rectangular clearance corner. 


Figs. 10 and 11 show a swivel tool-holder with a 
round shank, such as is used on the slide rest of a 
screw -cutting lathe, for cutting square threads. It 
is carried on a wrought-iron or steel block, pro- 
vided with a core, semicircular in section, im 
which the round shank of the tool-holders lies, and 
is clamped down in the usual war The cutters for 
cutting out the spaces between the square threads 
are of a very simple form, and by aid of this tool- 
holder any tool of the correct width of the space 
will cut either right-hand or left-hand screws, no 
matter whether they are single threads, double 
threads, or any other. To cover the same ground 
with forged tools, no less than six expensive cutters 
would be required, each one forged from square 
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steel, and carefully filed up and hardened. With 
the tool-holder only one cutter is required, and it 
costs, probably, not more than 10 cent. of one 
of the six forged tools, while it maintains its size 
much better, and, consequently, lasts much longer. 
It also takes about twice the weight of cuttings 

r hour as compared with an ordinary forged tool. 
This system is useful where many screws of odd 
forms and pitches are required; but where there 
are sufficient numbers to be cut, special chasing 
lathes are far preferable to ordinary screw-cuttin 
lathes, as they will do about six times as muc 
chasing of V threads, or cutting of square threads, 
as can be accomplished in the ordinary lathe in the 
same time. Instead of carrying one chaser, the 
chasing lathes carry, in a chasing apparan three 
or four chasers: and these have their threads, 
whether square, V, rounded, or any other form, cut 
in their places by aid of a master tap. They are 
then tapered at the mouths, backed off, and 
hardened ready for work. The number of shavings 
cut simultaneously from a screw by this process 
varies from twelve to twenty-four, according to the 
size, strength, and pitch of the thread. Trews 
up to 6in. diameter can be very rapidly cut by this 
system, on which very much more might be said if 
time permitted. A few screws cut by this process 
are exhibited. 

When the two systems—the round aud theswivel 
tool-holder—are worked in conjunction with each 
other, their universality of application is so thorough 
that almost every difficulty is met; and it was only 
in the case of paring and shaping articles in the 
slotting machine that two modifications had to be 


made in the holders, the same cutters being still. 


applicable. 
e capstan bed chasing lathes made by the 
Writer’s firm have now become much used; and as 


a large amount of their work is done upon black 
bars of iron, steel, or other metals, each of which 
has to be finished at its extremities and cut or 
parted off, it was found advisable to make one 
special tool-holder, Fig. 25, to carry tools of the 
u 


correct sections to ce the desired shapes for 
the ends ; the tedious and unreliable process of 
3 the ends with hand -turning tools is thus 
avoided. Each cutter is of absolutely the same 
section throughout its entire length, and the 
resharpening is done by grinding the end of the 
cutter only, so that it can only produce the same 
standard form as long as it lasts— that is to say till 
it is ground too short to be used any longer. The 
parting off might have been accomplished by the 
swivel tool-holder; but a special form, Fig. 24, is 
found to be more convenient in partiug off close up 
to the chuck or lathe spindle. 

To produce a maximum amount of cutting in a 
minimum space of time, there are two main points 
which must be carefully attended to. These seem 
to be applicable to all cutters for cutting metals, 
whether they happen to be those fixed rigidly in 
tool boxes, as in turning lathes, planers, shapers, 
slotters, &c.; or those which cut while they revolve, 
as milling-cutters, twist-drills, boring-bits, &c. 
These two important points are: 

First, the angle of the cutting surface (or cutting 
angle), Fig. 21—i.e., that surface which removes 
the shavings of metal, and upon which the pressure 
of the cut comes, as shown by the arrow. 

Secondly, the angle of the clearance surface (or 
clearance angle)—1.e., that surface which passes 
over the surface of the metal which has been cut, 
and does not come in contact with the metal at all. 

To produce the best results, and to insure the ut- 
most simplicity, it is important that these two 
angles be correctly constructed in the first instance. 


— NN f ee LA 2 Tas 
o TAAN RAAT 


The best measure for both angles has been arrived 
at from actual practice and a series of experiments. 
When once obtained and started with, they should 
not alter by use, but always remain constant, if 
the test amount of cutting efficiency is to 
be achieved. When aided by a mechanical system 
of regrinding, and the use of standard angle 
gauges, Fig. 22, 23, there is no difficulty in 
maintaining the exact angles. The onl 

en takes „ that the RES in 15 indng, 

ome gradua orter and shorter by grin 

and that milling. cutters during a long period of 
time become very ually smaller in diameter, 
by the process of resharpening them ona fine emery 
wheel. In the case of the tool-holders as already 
explained, the cutting angle is maintained by the 
system of regrinding, and the tool-holder itself 
always maintains the clearance angle. The system 
is thus simplified, as will be clearly understood 
when it is remembered that each one of the tool- 
cutters (no matter of what description) is i Tory 
on its end only. The section is thus never altered, 
no smithing or alteration in form is necessitated, 
and consequently no repairing has to be done in the 
smith’s shops. The objects aimed at have been: 

1. To produce the highest class of workmanship, 
ay providing the best known form of cutters, care- 
fully made, and capable of having the cutting edges 
accurately reground, so that the surfaces of the 
machined work may be produced direct from the 
cutters s0 highly finished that no hand-work could 
possibly improve them. All the turning of wrought 
iron, for instance, is . finished that there 
is no necessity to polish it by means of emery or 
emery cloth. 

2. To make all the cutters so free from compli- 
cation, and simple to keep in order, that no diffi - 
culty or error may take place in regrinding them. 
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3. Since finely-polished surfaces cannot be 
obtained without the most perfect cutting edges, to 
make all cutters not only of the best steel, but with 
their cutting edges most carefully and accurately 

ound up, in almost all cases by mechanical meaus. 

he durability of the cutters, from their construc- 
tion and high class of material, is very great, and 
they are thus capable of removing a great weight of 


ae in a given time. 
e grinding or resharpening of all cutting edges 
is reduced to the greatest simplicity ; and only three 


descriptions of machines are requisite for this pur- 
pose. They are all arranged to grind mechanically; 
that is to say, the cutters while being ground are 
carried and pressed on the grindstone or emery 
wheel by mechanism. The requisite forms and 
angles are also obtained by mechanism, it being 
found in practice that sufficient accuracy cannot be 
secured by hand grinding. 

The machines are as follows: 

1. A grindstone with slide rest, for grinding all 
the cutters used in tool-holders. 

2. A twist-drill grinder; this also is by 
preference a grindstone, with mechanism for hold- 
ing and guiding the twist-drills. A machine with 
an emery wheel in place of the stone is also used for 
the grinding of twist-drills, with much the same 
me ism for carrying the drills. In practice, 
however, tho stone grinds about double the 
number of drills per day, and with less risk 
of drawing the temper. oth stone and emery- 
wheel are run at a high speed, and used with 
water. 

3. A small but very complete machine (Fig. 30) 
for regrinding milling cutters. In this case grit- 
stone does not answer, and the grinding wheels are 
obliged to be emery or corundum. They are very 
a in diameter, and many of them are exceed- 
ingly thin, and so delicate in form that if made of 
pee they would rapidly lose their shapes. 

ey are run at a high d, and are turned into 
form while revolving by means of a diamond. A 
milling cutter will work for a day, and in many 
cases for two days, without showing signs of 


Before the cutting edges are visibly blunted, but as 
s00n as the sense of touch shows their keeness to be 


ished,* the cutter should be put into this 


machine ; and the probability is that not more than 
10% in. need be ground off each tooth, before 
it is restored again to a cutting edge almost as 
fine as that of a wood. chisel. cutting edge, 
or in other words each tooth of the milling cutter, 
is only passed rapidly once or twice under the 
revolving wheel, which is itself of very fine emery. 
It can therefore be readily understood how delicate 
an operation this is, and why emery alone will 
answer for it. 

In order to maintain the correct forms 
of angles of all cutters for tool-holders, sheet 
steel angle gauges, Fig. 22, are provided, and the 
process of grinding is thus reduced to a complete 
and exceedingly simple system. In well-re ted 
shops a young man is selected to work each 
machine for cutter grinding; and in practice each 
mun so engaged can keep a works employing 150 
men (exclusive of moulders or boiler makers) well 
supplied with all the necessary cutting tools from 
day today. A very great saving is thus effected, 
as no machine need ever stand idle for want of 
cutters. 

Take for instance an engineering works em- 
ploying 250 men. The requisite number of 
improved grinding machines, with special 
mechanical appliances, is as follows: » 

Two patent grindstones for resharpening cutters 
mechanically. 

Onc patent twist-drill grinder for resharpening 
twist-drills mechanically. 

One improved cutter-grinder with small emery 
wheel, for the r ning of cutters used in 
milling machines. 

To tollow the system out satisfactorily, the man 
working the grindstone goes round to each machine 
every morning, collects together those cutters 
which have been blunted by use the previous day, 
carries them to his grindstone, resharpens them, 
and distributes them again to each machine; 
which is thus kept well stocked with an ample 
number of cutters, always ready for immediate 


The cutters for tool-holders do not require any 
repairing in the smithy; consequently that opera- 
tion, which is costly in so many ways, is avoided, 
and jobbing or tool smiths with their strikers are 
almost entirely dispensed with. 

For rehardening the cutters, a rule is made 
that when the grinder meets with cutters which 
arg not as hard at their cutting points as they 
ought to be, he puts them on one side, and 

eriodically, say once each fortuight, he sends the 
ot into the smithy for the end of each to be re- 
tempered. This is a very inexpensive operation. 
They are placed in a sinall oven by dozens and 
very slowly heated up to a dull red; the end of 


the finger over the 


® The sense of touch, in . 0 A 
ght bluntness better 


cutting edges. conveys the idea of s 
than it can be detected by the eye. 


each cutter is then plunged into a perforated iron 
box, the bottom of which is covered with the 
required depth of water, to harden the cutter to 
the proper distance from its point. 
are 


The cutters 
eft standing in a nearly vertical position in 


the box of water, until they have gradually cooled 
down sufficiently to be removed. 
sent to the grindstone, reground, and given out 
with the other cutters to be agai 
different machines. 


They are then 


used in the 
With steel of the highest 

ualities for the cutters it is most important to keep 
it out of the smith’s fire entirely, if possible. 
That object is here attained, the cutters never 
pone o the fire except for rehardening. During 

e life of a cutter it only sees the fire probably 
six times. 

As the weight of each cutter is small, not 
probably more than one-fifteenth to one-twentieth 
that of a forged tool used for the same purpose 
the outlay for best tool steel is not heavy; an 
the engineer is not tempted to purchase any but 
that of the highest quality. ith such steel, 
especially when iad. in the best manner, each 
machine is capable of cutting at a high rate of 
speed, and the cuts may be coarser than those 
ordinarily taken. When the swivel tool-holders 
were first used on planing machines, cutting slots 
lin. broad into sold castings, it was found that 
two teeth of the feeder could be used at each stroke. 
Previously a forged tool of the same breadth, 
ground to form by the planer to the best of its 
ability, had been used in the same machiues; but 
he found, on trial from time to time, that it was 
impossible to use more than one tooth of the feed ; 
or, in other words, the tool-holder cut a given depth 
into the metal in half the time of the forged 


when the swivel tool-holders were first 
used in cuttin . screws, the utmost 
the lathe could do with forged tools was to take 
four degiees of feed at each cut, as indicated by 
the micrometer feed-wheel. The tool-holder on 
the other hand took seven degrees of feed in the 
same lathe, doing the same work, and producing 
quite as good or a better finish with the same ex- 
penditure of steam power. 

The cutters for the swivel tool-holders can not 
only be made at the outset, but also constantly 
maintained, at the best and most efficient angles 
which practice can teach ; it therefore follows that 
avery much better class of machine work can be 

roduced. The finished surfaces obtained from the 
I-holders show a striking superiority over those 
from forged tools, especially when in 
angles are ground 1 arj by each man or 185 
working a machine. e tendency then is to grin 
the cutters to all sorts of incorrect forms, which 
more or less tear the surfaces of the machined work, 
and leave bad finishes, such as require a con- 
siderable amount of hand labour bestowed upon 
them afterwards, in filing, scraping, and polishing. 

Again, the tool-holders have led up to a con- 
siderable extension of what is called broad-finishing, 
in n turning, shaping, slotting, &c. 

road-cutting feeds, varying from gin. to 1}in. 
in width, are very commonly taken by the swivel 
tool-holders and more accurate surfaces produced 
than with finer feeds. The advantages in point of 
time saved are very t; the time occupied in 
finishing by broad-cutting being from one-twelfth to 
one-twentieth of that consumed by finishing with 
ordinary feeds and in the usual manner. The width 
of broad-cutting oan be increased to any desired limit, 
and there have been special cases where it has been 
„ to take thin shavings din. to 6in. in 
width. 
The principal limits to broad-cutting are as 
follows: 
1. The power of grinding the cutting tool toa 
sufficiently straight or true cutting edge ; the best 
plan, of course, being to do this by mechanical 
means. À 
2. The securing a sufficient stability in the 
machine toolto hold the broad-cutter so rigidly up 
to its work that neither the cutter itself nor the 
work may spring away, and that no jarring or 
injurious vibration may be produced, and impart 
its evil effect to the finished surface. 
3. ‘The securing of sufficiently accurate work to 
answer the purpose for which it may be required: 
for instance, the piece of work planed or turned by 
this process may a portion of a large railway 
bridge, where absolute accuracy is not required, or 
it may be some portion of a machine tool, where 
the utmost accuracy is needed; or, again, some 
portion of an engine, where the builder is anxious 
to obtain all the accuracy which can possibly be 
produced direct from the machine tool. 


MAKING A DRILL CHUCK. 


T these days, when almost every appliance used 
in the machine shop may be obtained ready- 
made, at any mechanics’ supply store, it may seem 
unnecessiry to suggest methods of fitting ordinary 
lathe appliances. But there still are many shops 


unprovided with attachments of a handy character 
except these which are home-made, and even when 
the ready-made articles are obtainable there may 
be occasions when the workman finds it preferable 
to get up his own attachment. There are plenty of 
handy drill chucks to be found in the market 
suited to almost all the exigencies of work, but if 
the contingency just referred to should arise, it is 
well to know how to produce a good drill chuck 
from shop materials and appliances. The prefer- 
able method of making a chuck to be used in 
the lathe is to drill, bore, and thread a suitable 
block to screw on the live arbor of the lathe, in 
place of the face plate. A cylindrical casting, or a 

iece cut off the end of a bar of round iron, will 
furnish the stock for the chuck. Drill a hole in one 
end of this of sufficient length to comprehend the 
threaded portion of the lathe arbor and the lathe 
centre, the hole being of sufficient diameter to 
receive the centre. Then enlarge this hole by 
boring to a depth sufficient to receive the threaded 
portion of the lathe arbor, and chase the thread in 
the hole to fit the arbor. The first stage is now 
completed. Screw the block on the lathe spindle, 
and drill, from the other end, the hole for the 
reception of the drill shank. Turn and finish the 
outaide of the chuck to taste. With a chuck of 
this sort there is no necessity of removing the lathe 
centre when the chuck is to be used. metimes 
the workman wants a drill chuck that shall take the 
place of the centre in the lathe arbor. In this case 
the drill chuck must have a tapering shank corre- 
sponding with that of the lathe spindle centre. The 
turning of this shank on the proposed chuck is 
frequently the first part of the work attempted. 
This is an entire reversal of the proper method; it 
is impossible to get the true centre of the piece pro- 
posed for the chuck by this wrorg method. To 
produce a chuck of this style, cut a piece off a bar 
of round iron of the proper diameter for the boss of 
the chuck, and long enough to receive the ahank of 
the drilland to form the shank of the chuck that 
takes the place of the shank of the lathe centre. 
Chuck the piece and drill the hole for the 5 
of the drill shank. Then lay the ished chuck 
aside, and cut another piece long enough to form 
a shank to fill the receptacle of the centre shank in 
the lathe arbor, and the hole just drilled in the 
proposed drill chuck. Turn this piece to fit the 
centre hole in the lathe arbor accurately, put it in 
place, and then turn the projectin n to fit 
the hole in the proposed chuck. Drive the chuck 
on, and by rotating it the true centre will be found. 
From this centre turn the shank for the hole in the 
lathe arbor, and perfect truth will be assured.— 
Scientific American. 


THE NATURAL HISTORY OF THE 
EEL.” 

VERY young eel is certainly born and bred in 
E the sea : that is the one fixed point we reall 
know about his birth and early education. 
autumn a great many full-grown individuals de- 
scend the rivera together, and acquire perfect 
maturity in salt water; for those that are caught 
in fresh water never exhibit any visible marks of 
the sexes in any way, no matter what age they may 
have reached. (For an account of r es on 
this point, see pp. 83, 163, 189, Vol. XXIX.) 
Evidently eels are by origin marine forms, like their 
neighbours, the congers, and they are obliged to 
return for the spawning season to the deep sea from 
which they sprang, just as the salmon, which is an 
overgrown trout who has taken to annual marme 
excursions, is compelled conversely to ascend the 
rivers in order to deposit the eggs or the milt in his 
native element. After spawning, the parent eels 
again relapse into comparative sexlessness, so that 
the males and females can only be distinguished by 
the aid of a microscope, and begin to le u 
stream again to their familiar haunts. A few o 
them turn up in early spring, but the greater part 
remain at the sea during all the colder months, and 
only betake themselves to their country seats after 
the sun has well warmed the river water. Eels, 
indeed, are luxurious brutes, who do not care to go 
anywhere unless things are made perfectly comfort- 
able for them. : 

The young eel or elver, hatched from the eeg in 
his ancestral salt water, remains at home for a tew 
months, and then, urged on by the instinct inherited 
from his fathers, begius to search for an outlet for 
his growing energies. That outlet he finds in an 
inlet. Vast shoals of elvers, about four or five 
inches long, collect in a perfect army about June or 
July, and push along the coast together till they 
come to a river mouth. There they turn in at once 
in force, forming what our country people know as 
an eel-fair. They march up the river in a great 
blackish wave or squadron, and at each fork whøære 
a tributary enters, they send off a strong d 
ment to occupy the head waters of the var ou 
streams, while the main body continues to as “owad 


From a paper by Gsaxt Arny in the Coun tl Cos 
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the principal channel. If there is a pond or a] brain. It is needless to remind those who under- 


reservoir anywhere in the neighbourhood, they 
seem to sniff out its existence from afar, and they 
actually get on dry land and cross the intervening 
space by wriggling like snakes, which, of course, is 
an easy accomplishment for such lithe and sinuous 
little creatures. Nothing stops or delays them ; 
when they come to a weir, they turn it by a flank 
movement ; when they encounter a floodgate, they 
walk up its vertical side as easily as if they were 
snails or flies; when they meet a wall or a lasher, 
they scale it like lizards climbing up the pe - 
dicular sides of an Italian house. ousands of 
them die or get eaten up en route, but there are so 
many that their affectionate brothers and sisters 
never miss them—fraternal feeling must naturally 
be beaten out rather thin when it comes to be ex- 
tended to a few odd millions—and quite enough are 
left at last to people all our fresh waters abundantly, 
and to afford sufficient eel pie for a vast multitude 
of hungry Londoners. In their freshwater home 
the successful few remain till they have reach 
‘years of discretion, industriously eating everything 
that they can lay their fierce jaws upon mean- 
‘while; and then, when nature within begins once 
more to prompt them, they make their return jour- 
ney, for the purpose of spawning, to their native 
sea. I know nothing more interesting in its way 
than this common habit, possessed by so many 
ee marine animals, of going back periodi- 
cally to their ancestral home, in order to let the 
oung be born and brought up in the place best 
tted to their inherited peculiarities. It is quite as 
well marked in terrestrial creatures like “the 
Jamaica land-crabs, which visit the sea-side annu- 
ally for the spawning season, as in our own fresh- 
water eels themselves. 

Of course, such a habit could not be acquired all 
at once and of a single piece. Both eels and land- 
crabs must have arrived at it by gradual stages. 
The original aucestor of eels and congers was a 
marine fish of low organisation, closely related to 
those very ancient and primitive creatures, the hags 
and apron In their snake-like shape and almost 
finless character, they approach closely to the first 
-rough sketch of the tish class generally, the little 
gristly lancelet. Of course, they have kept the 
serpentine form, and have not acquired other fishy 
peculiarities, just because their original shape is so 
admirably fitted to all their habits—thêir trick of 
going over terra firma in search of ponds, their 
migrating instinct which carries them over walls or 
weirs, and their insinuating way of squeezing them- 
selves up the narrowest channels or entering the 
merest crannies in search of food. All the eels, 
however, did not permanently stick to the dee 
seas. A large body of them, the congers, foun 
sufficient opening for their enterprise in the carrion 
of the and flats; but another great horde 
discovered the rich possibilities of the rivers, which 
carry down such quantities of drown rats, 
shrews, birds, small animals, worms, and insects to the 
Shore. At first, no doubt, the adventurous elvers 
which made their way up into the estuaries 
would only go as far as the water was brackish, and 
would return to the deep sea for the spawnin 
period. Little by little, however, they would 
advance farther up stream with each generation, 
always going back again to spawn, till at last the 
-distance to be traversed became 80 at that the 
change assumed the form of a re instinctive 
migration, hereditarily handed down from one 

eneration to another. Of course, thoso eels which 

id not go seaward would never spawn at all, as 
the cies never attains complete maturity 
except in salt water, and so they would continually 
die out without leaving any descendants; while 
those which followed more closely the customs of 
their fathers would become the nts of all future 
elvers. In the same way the eel has acquired many 
other small points of structure which admirably fit 
him for his special pluce in nature. For example, 
he has often to go overland on his annual migra- 
tions, so, to enable him to breathe with his gills 
when out of his native element, he has a pouch on 
each side of his head, which he fills with water 
before trusting himself ashore, and itis this pouch that 
gives his head that bloated appearance so commonly 
scen when an eel is first taken out of a pond or 
stream. The grig is a sea-shore and brackish- 
water eel, which has never acquired the habit of 
going up rivers like its more familiar neighbour ; 

ut the proverb, As merry as a grig,” probably 
refers to the wriggling antics of the ordinary elvers 
on their way up to their summer quarters. 


MUSCLE v. BRAIN. 


it is a radical error to suppose that one part of 

the organism can be or ever is developed at 
the expense’’ of some other. One may be 
neglected while attention is exclusively directed to 
another part, but the fault does not consist in the 
overcare of the one, but in the neglect of the other. 
It is important, says the Lancet, to recognise this, 
because the phrase muscle v. brain’’ would seem 
to imply that if we have muscle we cannot have 


stand the > physiology of the higher animal life that 
no such alternative is presented. Each and every 
part of the body grows as it feeds. The point 
which is too commonly forgotten is that it feeds as 
it works, and in that proportion only. If any 


is unexercised, it cannot possibly be nourished in 
such manner as to produce full wth and good 
health. In the training of youth it is especially 


necessary to bear this in mind. To produce good 
brain tissue there must be good brain exercise. 
The work done should not be sufficient to exhaust 
the organ, or the faculty of recuperation will be 
itself weakened and exhausted, and then the 
function of repair will lag behind the function of 
special activity, with the result of deterioration 
instead of progressive development. The work 
done should not, as a matter of fact, exceed such 
limits as regards quantity or quality as shall suffice 
to stimulate growth without exhausting. An over- 
burdened or overworked brain cannot be healthy, 
nor can one that is underworked. Fatigue—we 
mean mental weariness—should not be incurred by 
the young; that is, during the period of develop- 
ment. e same rule applies to muscle cultivation. 
Full exercise without exhausting fatigue is the best, 
and, indeed, the only, stimulant of growth. Other 
things being equal, the best organism, the healthi- 
est man, will be one in which both brain and muscle 
have been developed side by side by a process of 
educationary training in which time an strength 
have been so utilised as to afford opportunity for 
growth in every direction, in what we call mind 
1.6., brain function—as well as in physical strength 
or muscle function. After the organism bas passed 
through the stage of growth, and its several: parts 
have n finally formulated, there may come a 
time when muscular activity will so drain the 
strength ag to impoverish the brain ; but this state 
of matters is not reached until long after the 
educationary period, aud in a well-trained organi 

it will never be reached at all. . 


SCIENTIFIC SOCIETIES. 
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ROYAL ASTRONOMICAL SOCIETY. 


Ta May meeting of this Society was held on 
the llth iust., at Burlington House, E. J. 
Stone Esq., President, in the chair. 

Mr. A. M. W. Downing read a paper on the 
„ Orbit of y Corons Australis.“ The two stars 
are likely to be in periastron this year, and he 
wished to direct the attention of observers in the 
southern hemisphere to this interestirg double. Ob- 
servations made at the present time will be of 
special importance in accurately determining the 
relative orbit of the two stars. 

Prof. Pritchard was called upon to give an 
account of some astronomical observations on which 
he had recently been engaged in Cairo. He said 
the work on which during the last two years I 
have been occupied—viz., the measurement of the 
magnitude of the stars visible to the naked eye 
from the Pole to the Equator, including all those 
brighter than the fifth magnitude, is now completed, 
re is virtually in the hands of the society. It 
has been carried on in one uniform and philoso- 

hicalsystem of photometry, and I think I may claim 

or it that it is the first attempt of the kind made 
in this country. Some of the general methods and 
results I have already from time to time communi- 
cated to the society, and I should not now pro 

to occupy your time were it not that some facts 
connected with my recent visit to Egypt for the 
purpose of completing the work have come to light 
which have an intimate bearing on ne ent 
magnitudes of the stars as they are affecte by dur 
atmosphere. One necessary part of the work at 
Oxford consisted in ascertaining the law and the 
amount of the variation of the magnitude of a star 
as it dually rises to its meridian height. We 
wished, also, to determine the apparent magnitude 
it would attain if viewed in the zenith, and still 
further, what would be its brightness if our 
atmosphere were wholly removed. It wasnot long 
before I found that the atmospheric effects on the 
intensity of a star’s light at Oxford varied from night 
to night, and sometimes even during the same night, 
and this quite independently of the height of the 
star. Even on fairly fine nights, the atmospheric 
effects on a star when within 20° of the horizon, 
were very conflicting. Above that altitude, it may 
be said that the atmospheric absorption varies with 
the secant of the star’s zenith distance. At Oxford 
the light of a star in the zenith is reduced by 253 
of a magnitude. At all other altitudes, its light is 
reduced by 253 x secant of the zenith distance. 
At Cairo, our observations show that the light of a 
star is reduced by 187 of a magnitude in the zenith, 
aud at all other altitudes by 187 x secant of the 
zenith distance. The difference is not very con- 
siderable, but at Cairo the atmospheric effects are 
much more uniform. The Khedive’s observato 
at Abbasseigeh is on the borders of the desert, 
about three milesfrom Cairo ; andamorefavourable 
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locality it would be difficult to find. Out of thirty 
nights that my assistant, Mr. Jenkins, was lodged 


there, twenty-five were fine, and admitted of a 
continuity of observations unknown in any Euro- 
pean locali 


Captain N. oble said: There is one connection in 
which Prof. Pritchard’s observations seem to me 
to be of peculiar value—namely, the question with 
regard to the erection of observatorics at great 
heights. This is a question which has been much 
discussed on the other side of the Atlantic. Prof. 
Pritchard's . shows that even at Oxford only 
a quarter of a magnitude is lost: for a star in the 
zenith at Cairo 187 of a magnitude is lost; so that 
the difference is not very great, and it will hardly 
be worth while to carry instruments to great 
heights, and to go to very out-of-the-way parts 
of the world, in order to save so small a pro- 
portion of light. It will make observers more 
inclined to stick where they are, and have every 
convenience at hand. 

The Astronomer Royal said: The law of decrease 
of light according to the secant of the zenith dis- 
tance, cannot be rigorously true down to the 
horizon, because otherwise a star would be invisible 
at the horizon. It is evident that the law of the 
secant distance can ony be an approximation, 
because you cannot add up the absorptioa of 
diferent strata of the atmosphere ; but each will 
have its effect in reducing the brightness. 

Dr. Schuster, who was called upon to give an 
account of his observations of the eclipse of May, 
1882, said: I must express my regret that Captain 
Abney is not present, because whatever photo- 
graphic results we have obtained are due to the 
excellent photographic plates which he sent out. 
We had photographic instruments at work. 
The object of one was to take photographs of the 
corona itself; the second was a photographic 
camera without a collimator; and the third wasa 
complete spectroscope, with a slit and collimator. 
We obtained photographs with all three instru- 
ments. First, with regard to the photographs of 
the corona. It isa question of very great import- 
ance in solar physics to determine whether there is 
any change of the corona which corresponds to tho 
number of sunspots. At the period of this eclipse 
there were a great many sunspots, and the corona 
is quite irregular in form. This was not the case 
during the eclipse of 1878, when there were 
not many sunspots. You could then easily 
distinguish the position of the sun’s axis by 
merely looking at the photographs. There 
were rays about the sun’s poles 8 away 
in all directions, which may be compared to the 
rays of the aurora borealis, or to the lines of force 
about the pe of a maguet, and on comparing the 
b s taken during the last 20 years, it will 

seen that there is a change in the form of the 
corona, which corresponds with the number of 
sunspots. When there are few sunspots there is a 
great extension of the corona from the equatorial 
regions, and when there are many sunspots the 
corona is confused all round, and there is no 
striking symmetry of the corona with respect to the 
sun’s axis. The F pne show that the rays of 
the corona are partially transparent. They can be 
traced one through the other, showing that the 
matter of which they are composed is ve 
thin. Some of the rays are very mu 
inclined to the sun’s limb. One curious point 
was, that during the last eclipse a comet was 
visible within a solar diameter or a little more. 
Itappears clearly on the photographs, and must have 
been very bright. It is a mutter of some interest to 
see whether any change in the position of the comet 
can be traced on the successive photographs which 
were taken with an interval of three-quarters of a 
minute. We cannot tell the position of the comet. 
It may have been between us and the sun, or very 
much on the other side of the sun; but if it were in 
the most favourable position, namely, close to the 
sun, there might have been a motiou which could 
be detected in the interval which elapsed between 
the exposure of the photographs. I have measured 
the position of the nucleus of the comet on the plates, 
and think that there is evidence of such motion. Now, 
as to the photographs taken with the spectroscopic 
camera without a collimator, the prominences send 
out light of various wave-lengths, and we ought to 
get a separate image of the prominences for each 
wave-length. The difficulty with this instrument 
is to incline the plate so that all the images shall be 
in focus at the same time. This has not been 
done very accurately, but still we have ample 
evidence that there are an enormous number of 
lines in the photographic region. The plates we 
employed were sensitive to the ultra-red as well as 
in the ultra-violet region. All the prominences 
do not show the same spectrum, and the brightest 
lines are not those of hydrogen. This was a fact 
which was brought out during the last eclipse; the 
brightest lines are due to calcium; Ds in the yellow 
has also photographed itself and the C hydrogen 
linc. There is also a distinct image with a wave- 
length something near to A, and another far out in 
the ultra-red. addition to tho imagos of the 
prominences, there are certain narrow rings round 
the moon, one of which corresponds to the green 
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coronal] line 1474; but there is hardly any trace 
of the prominences in the position correspondi 
to the 1474 line, showing that 1474 is a true coro 
line, and is brighter in the corona than in the pro- 
minences. I now come to the resulta which 
have been obtained with the complete spectroscope. 
Here the slit crossed the body of the moon, and 
155 can see some lines, especially the H and K 
ines, which go entirely across the moon’s disc, 
showing that the light of the prominences corre- 
ponang to these lines was so bright that it was 
used in the earth’s pur perks and could be 
seen scattered in front of the dark disc of the 
moon. Above and below the moon’s disc, on either 
aide, you see the true spectrum of the corona and 
some thirty lines belonging to the prominences. 
We have not been able to fix any substance besides 
hydrogen and calcium. The other lines are chiefly 
unknown lines; at any rate, we cannot identify them 


accurately. „ to the corona there is a 
pretty strong continuous spectrum, which can 
traced out for about a quarter of a solar 


diameter. Our photographs rather bear out the 
distinction (to which our president drew atten- 
tion during the 1874 eclipse) between the inner 
corona and the outer corona. The continuous 
ectrum is stronger on one side of the moon 
the other; it is strongest on the side where 
the prominences are weakest. In the outer corona 
we of all see a very faint continuous spectrum, 
and in that continuous spectrum you can trace at 
G the dark Fraunhofer lines. There are also 
about 30 very faint lines, which can only be traced 
in a very favourable light extending up into the 
outer regions of the corona, chiefly between G and 
H. Besides these photo hs, we have some that 
were taken after the end of totality, which show 
images of the prominences, and a large number of 
lines corresponding to the cusps. 

Mr. Ranyard asked if drawings had yet been 
made from the paotogra hs of the corona and from 
the spectrum photographs. 

Dr. Schuster: No, not yet; but I suppose they 
will be published. 

Mr. Ranyard : In regard to the comet, I do not 
think we should rely too much on the proof of its 
motion derived from the eclipse photographs. 
There are so many things to be taken into atcount 
in comparing two such photographs. In the first 

lace, there is the motion of the moon, which can be 

en into account when the times of the exposures 
are known: but besides this, irridation causes a diffi- 
culty in determining the position of the sun’s centre, 
which cannot be got over. I measured all the 
eclipse photographe which came into my hands, and 
found that the dark moon was more elliptical than 
it should be, even when the motion of the moon 
during the exposure is en into account. The 
reason is that lower and brighter strata are un- 
covered at one side of the moon at the beginning 


of the exposure. These photograph themselves 
and eat into the edge of the moon, just as promi- 
nences appear to do, only not to the same extent, 
and towards the end of the exposure strata on the 


opposite limb of the moon are uncovered, and it is 
impossible to determine the amount of irridation 
for each side, and consequently the position 
of the sun’s centre cannot be determined 
with the accuracy which would be necessary to 
detect motion in the comet during three quarters 
of a minute. What Dr. Schuster has said with 
regard to the relative intensity of the 1474 line at 
various altitudes quite bears out former observa- 
tions. There can be no doubt that the 1474 line 
as seen witk the eye, is the brightest of the coronal 
lines, whereas it only ranks fifth or sixth in bright- 
ness amongst the prominence lines. But this is 
only one case of many that might be adduced to 
prove that there is a change in the relative bright- 
ness of lines at different altitudes. We must keep 
in mind that we cannot study the spectrum of the 
prominences without seeing it superposed on the 
spectrum of the corona, for the prominences are 
only visible through the corona. It is an integra- 
tion spectrum corresponding to all heights in the 
corona. We must bear in mind, too, that the 
corona is seen through a veil of light dispersed by 
our atmosphere from the prominences and lower 
brighter regions near to the moon’s limb. My 
own photographs do not show any evidence of an 
inner and outer corona. There is no sudden de- 
crease of brightness in them, or in any other pe 
tographs of the corona which I have had an 
opportunity of studying, which would show that 

ere is a region within the corona where the 
brightness suddenly decreases. 


SS a 
— — ED 


PROFESSOR CLIFTON, of Oxford, has brought out 
a new spectrometer. In the ordi instrument 
the axis round which the prism turns, and the axis 
round which the telescope tars: are generally at an 
angle to each other; but it is of importance that 
they should not be inclined in this way, hence Pro- 
fessor Clifton has made them coincident. There is 
in fact only one axis in the new instument, the 
telescope, divided circle, and prism plate being 
tixed on one conical axis turned very true. 


SCIENTIFIC NEWS. 


— — 


F. many large telescopes have 
been used to sweep for D'Arrest's comet, 
no sign of it has yet been found. Mr. Common 
notes that the number of faint nebula about its 
track is surprising. The brightness of the 
comet, even when most favourably situated 
towards the end of this year, is less than the 
lowest value at which it has been observed. 


According to M. Schulhof, Tempel's comet 
(1873 II.), may be in perihelion about Nov. 20, 
but very unfavourably placed for detection. 


Admiral Mouchez is about to establish an 
observatory at Coubar, Algiers. 


Mr. C. L. Wragge has undertaken to 
reorganise the meteorological work of the Ben 
Nevis Observatory, under the auspices of the 
Scottish Meteorological Society. He hopes to 
have the observing system in order by June 1, 
when Mr. W. White, of Fort William, will take 
charge, and carry on the work during the sum- 
mer, as, in the course of a few months, Mr. 
Wragge intends to revisit Australia and other 
places, with a view of enlarging his natural 
history and ethnographical collections deposited 
at Stafford, and of making a series of ocean 
meteorological observations. 


The death is announced of Dr. Young, the 
manufacturing chemist, who was the first to de- 
velop the shale oil industry, and whose name is 
inseparably connected with the manufacture and 
utilisation of paraffin. He was a pupil of the 
late Dr. Graham, Master of the Mint. Dr. 
Young was 71 years of age. 


Capt. Parker Snow suggests that St. Paul’s 
Rocks, close to the Atlantic Equator, should be 
made a general prime meridian, and be called 
New Greenwich. He offers to take a party of 
delegates from all maritime nations there for a 
prelimi inspection, if the expenses of the 
voyage are covered by subscription—about 
£2,000. , 


At a recent meeting of tho Royal Dublin 
Society, Mr. G. Johnstone Stoney, F.R.S., read 
a paper on the cause of the marked musical effect 
on piano music produced by the key in which it 
is set. In the coarse of his remarks he mentioned 
that key A major is bright and joyous, whilst 
A flat, its close neighbour, is gentle, soft, 
and liquid. Characteristics of this sort, he said, 
ran through all the keys. The differences did not 
depend on pitch or temperament, and whether 
the instrument is tun high or low, the 
characteristic difference remained. There does 
not seem to be anything new in Mr. Stoney's re- 
marks, except the passage in which he says the 
differences are not duc to temperament; for it 
may be remembered that the cause of the dif- 
ference is said by others to be due entirely to the 
equal tempered system of tuning, and the impos- 
sibility of rendering the scale perfect in all keys 
with the modern keyboard. 


At a recent meeting of the Physical Society, 
Mr. H. R. Troop read a paper treating of the 
subject of colour-blindness, or Daltonism, in 
which he showed that the hypothesis of thrce 
fundamental colour sensations was not the only 
one which satisfies the well-known equation of 
Maxwell: X= VVT OC Tun U, where X is 
an unknown tint; V, vermilion; C, chrome 
yellow; U, ultramarine; and v, e, , given 
quantities of the same. A recent case of colour 
blindness would indicate that there were two 
pairs of colour senses; and the author gave 
reasons for adding a fifth sense—namely, that 
for white. Mr. Lewis Wright drew attention to 
the fact that his own eyes varied in their colour 
sense from day to day, especially if he felt out 
of sorts, and one eye differed from the other in 
its power of distinguishing colours. He recom- 
mended a study of these small variations as likely 
to throw light on colour blindness. Prof. Clifton, 
President of the Society, stated that he found 
great differences in the fitness of his students for 
optical experiments, some being unable to dis- 
tinguish tints which others can, and some being 
incapable of distinguishing colours one day which 
they can do on another. He considered that 
only one in three students was fit for certain 
polarisation experiments. 

A steam-trawler recently brought up from the 
Firth of Forth two fine specimens of Holothuridæ 
species akin to the well-known trepang or 
béche-de-mer, whose natural habitat is the Indian 


Ocean. It is surmised that they arrived in the 
Firth by attaching themselves to some vessel. 
They have been deposited in the Edinburgh 
Aquarium. 


The Geologists’ Association, under the 
guidance of Mr. Worthington Smyth, recently 
visited the Palwolithic floor overed by 


that gentleman at Stoke Newington Common. 
The excursion extended along the old Paleolithic 
bank of the river Lea, or Hackney brook, between 
Homerton station and Stoke Newington Common, 
a district which has lately become famous for 
large finds of flint implements. 


The monthly 1 the Western Micro- 
scopical Club was held week at the house of 
Dr. Spencer Cobbold, F. R. S., who gave a brief 
discourse on the sequence of life as shown in the 
organisation of beings extending from the earliest 
known fossils to man. Amongst the slides 
shown, Mr. E. M. Nelson exhibited with a high- 
power lens, the xanthidia in flint (the minute 
seed-cases of a water weed); and amongst the 
other objects were some living specimens of the 
only known fresh-water jelly-fish, the Limno- 
codium Victoria, found in the tank of the 
eigent water lily at the Botanic Gardens, 
gent's Park. Mr. A. W. Stokes, Vestry Hall, 
Harrow-road, W., is the hon. sec. of this club. 


An aëronautical exhibition is to be held at the 
Trocadéro, Paris, from June 5 to 15. 


Abbé Moigno has presented the Academy of 
Sciences, Paris, with a memoir on the synthesis 
of the heavens and tho earth, which is published 
in Les Mondes for April 28. He deduces every- 
thing from ether, first forming hydrogen. 
Universal gravitation is the direct effect of im- 
pulsions of ether. 

The Council of the City and Guilds of London 
have made a grant of £300 a year for five years 
towards the support of a chair of mechanical en- 
gineering in Firth College, Sheffield. 


Colours prepared with arsenic are now pro- 
hibited in y for either the manufacture 


of paper-hangings or articles of dress. 


USEFUL AND SCIENTIFIC NOTES. 


— — 


Gas in Coal Bunkers. — The report of the 
committee appointed by the Lords Commissioners 
of the Admiralty to inquire into the subject of 
explosions of gas in bunkers, &c., has been 
published as a Blue-book. With reference to the 
ventilation of coal bunkers and the means to be 
adopted for ascertaining the presence of coal-gas 
and for getting rid of it when disco vered, the com- 
mittee make the following recommendations :— 
The system of ventilation for coal bunkers should 
be entirely se ted from the system adopted for 
other parts of the ship, and should be continuous. 
In order to render this ventilation reliable under 
all circumstances, it is necessary, not only to 
arrange for the admission of air, but also to provide 
sufficient means for the escape of any gases that 
may be evolved. Such an escape may be secured 
fora series of bunkers by connecting them with 
a common trunk passing along the top, with 
an outlet from each into this trunk, which 
should lead into the funnel air casing, the 
iron masts, or any vertical shaft. Such a 1 
would be applicable to the bunkers in all the 
various classes of ships in the Royal Navy, irre- 
spective of their relation to watertight bulkheads 
and flats, or whether placed above or below 
armoured decks. With such a system of ventila- 
tion efficiently carried out, the Committee consider 
it would be unnecessary to provide any means for 
ascertaining the presence of coal-gas in the bunkers 
of shipsin commission. Should it, however, at any 
time desired to test the ventilation of the 
bunkers of ships while in the hands of the dock- 
yard, it may be done by means of Liveing's indi- 
cator, and the Committee recommend that the 
Admiralty chemist at Portsmouth should be 
supplied with an instrument for this purpose.“ 


M. J. MENDELEJEFY reports that an examination 
of various samples of naphtha from different 
strata and districts and of different seasons, 
established the identity of the lighter products 
i thereby. The samples examined were :—(1 


(2 
Balachan, distilled 


or 
five fractionations, in all the samples the ifi 
105 
proved to be 0'761 to 0-756, while in American 
naphtha it amounted to 0:703 to 0°710. 


May 18, 1883. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 947. 


241 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of 
our correspondents, The Editor respectfully requests that ail 
communications should be drawn up as briefly as possible. 

AU communications should be addressed to the EDITOR of 
ree Mecuaxic, 31, Tavistock-street, Covent-garden, 


All Cheques and Fost-office Orders to be made payable to 
J. Passmore Epwarps. 

„In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears, 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects : For such a person may 
bave some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences derive their original. 
—Montaigne’s Essays. 

— — 


CLASSIFICATION OF THE VARIABLE 
STARS—STARS IN THE CATALOGUE 
OF SUSPECTED VARIABLES IN 
WHICH VARIATION HAS BEEN 
OBSERVED—S.V. 10 AQUARII ; S. v. 86 
CANIS MINORIS; S. V. 140 CYGNI ; 
S. V. 188 HYDRZ; 8.V. 278 PISCIUM. 


21405.) — TE following stars, which have been 
hitherto suspected of variation, have been proved 
to be variable stars, from the observations made 
here. From the investigations on the distribution 
of the variable stars, &c., published in the 
Observatory Sept. 1881 and March 1882, I 
find the variable stars form themselves into four 
c 


Class I.—Variables with period of less than 
about seventy days, and a variation in magnitude of 
less than three and a half magnitudes. 

Class II.—Variables with periods of more than a 
hundred and thirty days, and with large variation 
in magnitude. 

Class III.—Small variation in magnitude, and a 
period of several years. 


Class San stars. 
It will be, sufficient, then, for the present to give, 
after each star, the class to which it probably 


belongs. 

(10 "B 596 Aquarii. R. A. 21h. 40m. — 2 46“ 8. 
is star has been under continuous observation 
since August 1880. The variation, apparently, 
does not exceed a magnitude, and the star 
would seem to belong to Class III. 

(86) L 5 1 Canis Minoris. R. A. Th. 35m. 
+ 3°. 54’. 

This star has been under observation since 1881, 
and has slowy increased its light. It evidently 
ees to Class III. 

(140) 63 Cygni. R.A. 21. 2 Dec. + 47°10. 

A remarkable example of Class III. The star 
has been under observation since 1878, and 
varies from 47 to 6:0, with a period of some- 
where about five years. For two-thirds of the 
time the light is constant at 4°7. 

Eee oe 20556 Hydre. R.A. Ih. 31m., 
44 


A wonderfully coloured star. Certainly variable, 
and the observations from 1881 show it to 
belong to either the second or third class. 

(278) 19 Piscium. 23h. 40m., 2°47’ N. 

e approximate period of this star in my com- 
muuicution of April 21, 1882, is incorrect. The 
variation is undoubted, but the period may be 
long enough to enroll it in Class HI. 

Of these stars variation has been observed by Mr. 
Gore in No. 140, and by Mr. Read in Nos. 86 and 
278 independently. The comparison stars used are 
the same, and the results of all observers are 
perfectly accordant to 0'1 of a magnitude. 

T. E. Espin. 

The Observatory of the 1 Astronomical 

Society, Church- road, West Kirby, May 7. 


ASTRONOMY AND TELESCOPES. 


J21406.]—LIEE a good many others interested 
in astronomy, I have for some time been trying to 
make myself a good-sized silver-glass reflector, and, 
After some failures, a at deal of work, and 
several hints from my old friend, Mr. Calver, who 
I knew when he first commenced telescope-making, 
I have at length succeeded in grinding, figuring, 
and silvering a speculum of 124m. diameter, with 
the performance of which I am well satisfied ; the 
appearance might be improved, as it is difficult for 
an amateur to work a surface free from scratches ; 
but the performauce is, I think, very good, as it 
defines planets, moon, and stars all very well. 
WV hat I want especially to remark in this letter is, 
that in working mirrors of 6, 10, and 12}in., I have 
often found that a speculum which would define 
rn Oon and plauets well, and would seem to be per- 
fect when tested with varying apertures and zone 


tests, yet would give no well-defined star-disc, and 
s0, would be no use for, strictly speaking, astro- 
nomical observation. What is wanted in a 
speculum, besides goed planetary definition, is to 
et when observing stars a well-marked disc, or 
ot of light; without this there is no satisfaction in 
observing them. I am convinced there are man 
corrections of a speculum which will act well on ail 
other objects, snd yet will not act satisfactorily on 
stars. Ifa mirror varies slightly from a parabola 
in one direction, its star image will be no worse: 
but if it have an equal error in another direction 
there will be no good star disc at all. Now, as re- 
gards this point of getting star images with 
various mirrors, I have found the Barlow lens very 
useful: by its action you can the star images 
considerably. My mirror is 12j1n. aperture, and 
only 6ft. Gin. focus, and in zone testing the action 
of the Barlow lens is very marked. With a Calver 
achromatic eyepiece of nearly 500, I can, on an 
objeet at 600 yards, detect no difference in best 
focal point of all zones, from centre outwards; but 
with the same power obtained with the Barlow (the 
more concave side to the speculum), this is quite 
altered, and the margin now gives a longer focus 
than the centre by at least a thirtieth of an inch. 
Now reverse the Barlow, and the central focus will 
slightly exceed the margin in length. This will show 
what control may be exercised at the eye end of a 
telescope of large aperture and short focal length. 
I think the romatic Ramsden eyepiece is the 
best, as a rule, on planets and the moon; but even 
here the Barlow gives a fine field and good defini- 
tion, especially with the more concave side to the 
eyepiece ; but the Barlow, used in the other direc- 
tion, I find most satisfactory on stars. With the 
Barlow, my 12tin. easily divides & Boctis and p? 
Bootis ; the former of these must now be very close, 
much more so than some years ago. I can dis- 
tinctly divide the star, and see the discs round, not 
flattened; but it is evidently close at the present 
time. Does anyone know the distance this year? 
The little craters on the floor of Plato come out 
well with this large aperture, and the little 7 0 
ring or circle surrounding each crater is well de- 
fined. Jupiter is best seen with about 300; there 
is a considerable indentation in the upper (as it ap- 
par in the telescope) pon of the great central 
lt in one place, also a fine white line running ina 
slanting direction through its centre. The fine 
belts under the large belt are double and broken in 
several places. But the things which most inte- 
rested me, and which I have only occasionally seen, 
were some dark markings or dots, as they seemed, 
directly under one part of the large central belt. 
There are several of these dots or markings in a 
row. They want good aid and great attention. 
Will any of your correspondents say what they are 


supposed to be ? 
W. P. P. Matthews. 
St. Breock Rectory, Cornwall. 


a CORON A AND : BOOTIS. 


21407.]—For the information of Mr. Gemmill 
who (in letter 21383) in the MECHANIC of May 
llth, refers to my estimate of the magnitude of 
a Corone, I may state that the average magnitude 
of £ Boötis from my observations is 2°81, that of 
a Corone being 2°63; but that, owing to changes 
of brightness of one, if not both, of the stars, the 
difference between them somctimes amounts to 
seven or eight-tenths of a magnitude, as at the 
present time, while at other times they are exactly 
equal, if indeed there is not a very slight difference 
in favour of £ Bootis. I have no doubt as to the 
variability of this star, its range of variation being 
fully half a magnitude; but my observations also 
indicate that the light of a Coron is subject to 
slight fluctuations. Joseph Baxenodell. 

The Observatory, Birkdale, Southport. 

May 14th. 


x DRACONIS -: BOOTIS— 8 AND „ 
CEPHEI, AND « PERSEI. 


[21408.]—INn reply to Mr. Gemmill (letter 21583), 
the magnitudes I assumed for p, 7, and v Draconis 
(in estimating m Draconis) were those given by 
Heis—viz., p = 5m. : T = 5—4 (= £7); and v = 5m. 
To my eye, m seemed intermediate in brightness 
between 7 and v, but nearer the latter. I see that, 
in some observations by Messrs. Espin and Read 
(ENOIISs I MECHANIC, Dec. 30, 1881), they 
estimated r = 4°65 and v = 4:90. 

e Bovtis.—With reference to this star, the only 
observations of my own that I can find are:— 
“25 May, 1875, e Boötis brighter than b. and 
about equal «a Cor. Borealis“: 2 May, 1877, a 
Serpentis and e Bobtis almost exactly equal, and 
of the same colour.“ I am not aware that it has 
ever been suspected of variation. 

and y Cephei.—I have lately compiled, from 
various sources, a catalogue of over 500 suspected 
variables, and find that I have entered G Cephei in 
the list, but not y. To » Cephei 1 have the 
following note:—'‘* B Cephei, rated 4—3 and 3—4 
by Sufi (10th century): Im. Harding and Heir. 


Schmidt considers this star to be variable with a 
riod of about 383 days (Ast. Nach., No. 1069.) 
found it slightly brighter than y Cephei in Nov. 

1875.” 


a FPersei.—I can find no observations of my owa 
of this star; but, as soon asI can get an evening 
clear enough for the purpose, I will make an esti- 
mate of the star's magnitude and let Mr. Gemmill 
know the result. 

Might I ask Mr. Gemmill how it is that his 
estimates of magnitude of , Boötis are all below 
3m., while all other observers rate it 3m. or 
brighter? I find that a Coronæ was rated 2m. by 
Ptolemy, Sufi, Piazzi, Harding, Argelander, and 
Heis. Lalande rated it four times as 2}m., four 
times 2m., and once as Im (.) 

12 May. J. E. Gore. 


DECORATIVE ART. 


[21409.]-—Ax old process of decorating metal 
articles, by means of an electro-deposition of some 
metal in a well-marked relievo, reproducing over 
thin surfaces Arabesques-dessins or other subjects, 
has recently been perfected in an industrial 5 8 
tion, and very fine artistic results are obtained. 

The innovation introduced consists in the execu- 
tion of the greatest part of the artistic work by a 
machinal manipulation substituted for the hand of 

Having articles to be decorated, the suitable 
subjects are cut out by a clever artist in very thin 
sheets of a special metal, soft and pliable, which 
can be made to fit exactly the outlines of the pieces, 
and these sheets of ictal thus worked through are 
printing stencils which serve to the pipan my 
transfer of the subjects over quantities of articleg 
of a similar pattern. These stencils, the only work 
of an artistic character in the , are to be 
executed with great taste and care. . . . 
The stencils are adjusted and fixed at the proper 

laces on the articles to be decorated, which have 

en previously covered over with a thick coating 
of a certain varnish, thoroughly dried; then, with 
the help of a small, hard brush and a convenient 
liquid, the surfaces of the varnish in view through 
the cut-out designs on the stencil-plates are care- 
fully removed, leaving bare the metal underneath 
—that is to say, the subjects printed through the 
entire thickness of the varnish. It remains to 
separate the stencil-plates from the varnished 
surfaces, and to give some final touches, and the 
articles are ready to receive the electro-metallurgic 
deposition, which is to be conducted according to 
the known practice. 

Portable quantities of objects can be thus pre- 
pared in a short time and at little cost, the 
expense of the production of the stencil-plates 
(printing-plates) being the only thing of im- 

ortance. 


Walthamstow. G. Rousseau. l 


COLOUR. 
(21410. —AFTER ‘‘ Sigma's ° rather severe 
criticism (No. 21251) of Mr. Calton’s remarks upon 
my letter, No. 20905, I shall not say much in the 
same strain. Mr. Calton is to be congratulated on 
his admission of mistake in his idea of the structure 
of the prismatic spectrum; I fear, however, he 
does not see the whole of his error. He, nodoubt, 
now perceives that diverging lines can never meet 
when prolonged in the direction of their divergence ; 
but he evidently fails to accept the necessary conse- 
quence of this mathematical truth as exhibited in 
the bundle of rays constituting the spectrum— 
namely, that the yellow and blue portions are just 
those in which their divergence is not great enough 
to separate the external red and violet from 
central green rays. If Mr. Calton does not see, 
by the ko of my diagram, that this must be 
80, a simple experiment will demonstrate to him 
that it is so, if he will take the trouble to make it. 
Through a hole in the closed window-shutter of a 
dark room, let him admit a beam of sunlight. In 
this, close to the hole, let him place his prism, with 
the refracting angle downwards, and let the 
spectrum be received upon a sheet of white paper 
fixed as far from the prism as the size of the room 
will permit (the larger the room the better), 80 as 
to give the rays as long a distance as possible to 
travel after leaving the prism. Let him now find 
at what distance from the prism there is the fullest 
development of yellow in the spectrum, and at that 
point let him intercept this yellow light by means 
of a strip of card narrow enough to allow the red 
and the green (there will not be much green where 
the yellow is broadest) to pass on either side of it. 
The effect of this he will find to be that, although 
no definite shadow of the strip of card appears 
within the ctrum on the sheet of paper, both 
the red and the green colours of it are very con- 
siderably dulled, showing that, when not inter- 
tercepted, the yellow light becomes changed on its 
way to the distant sheet of paper, some of it into 
red, and the rest into green light. This change of 
colour, however, is only apparent, the red and 
green lights having, in fact, constituted the yellow, 
and the change consisting merely of the disen- 


242 


ENGLISH MECHANIC AND WORLD OF SCIENOE: No. 947. 


May 18, 1888. 


fangling as it were, or separation of the inter- 
‘mingled rays. 


As the rays are traced farther and | this 


r away from the prism, the yellow and blue 
spaces of the spectrum contract, while tho red, 
green, and violet d; and although certainly 
at no distance from prism can there be found a 
spectram in which the yellow and blue colours are 
eutirely absent, still at great distances the red, 
green, and violet colours become shaded so ve 
abruptly the one into the other, through fach 
narrow and hardiy appreciable intervening bands 
of yellow and blue that the spectrum may be said 
practically to consist of these colours alone. 

Mr. Calton suggests to me to try the effect of 
combining the.blue and yellow of the spectrum by 
res them together upon a white surface by 
means of mirrors. This is an old experiment, and 
its result is not green (as no doubt Mr. Calton 
expects), but white. For a description of experi- 
ments in this mode of combining the spectrum 
colours I beg to refer Mr. Calton and others toa 

excellent paper by John Aitken, Esq., 


very 
Darroch, Falkirk, read and experimental: illus- 


trated by him before the Royal Scottish Societ 
ef Arts, Edinburgh, on 12th February, 1872, 
and printed in the Society’s Transactions, 


Vol. VIII., Part IV., page 375. By means 
of a row of small mirrors all the different colours 
of the spectrum were reflected on to ono spot on a 
white screen, where their combined effect was 
white. By intercepting the light falling on one or 
more of se mirrors, Mr. Aitken showed the 
_colour produced on the screen by those which were 
left in action. When the intercepting was effected 
by other mirrors which threw the intercepted 


, colours another part of the screen, the por- 
tions of the ctrum so cut out were shown at the 
same time. Combining in this way, the colours of 


one half of the spectrum, from the red end up to 
the middle of the green, the result was yellow; 
the other half of the spectrum produced blue; and 
these yellow and blue colours (which, of course, 
comprised the entire spectrum) when united, formed 
the original white. Unfortunately for Mr. Calton’s 
purpose, Mr. Aitken does not seem to have used his 
mirrors to combine the yellow and blue colours as 
found in the spectrum; at any rate, that experi- 
ment is not recorded in his paper. It is one which 
requires apparatus I do not possess, and do not 
care to construct, so Mr. Calton must excuse me 
for not making it. There is, however, a better 
way of effecting the combination, which has the 
advantage that in it the colours are viewed direct 
and not after reflection first from a mirror and 
again from a white surface. As the only apparatus 
required for it is a prism and a good-sized piece of 
eardboard, Mr. Calton may, perhaps, try it himself. 
In the cardboard (which answers all the better if 
blackened) let him cut a slit so wide that when 
viewed through his prism at a convenient distance— 
8 good light, such as the s or a bright cloud, 
being behind the card —the spectrum seen 
conaists largely of blue and yellow. Now let him 
cut another slit of exactly the same width as 
the first, and at such a distance on the cardboard 
from it that when both are viewed at once through 
the prism, their two spectra shall overlap so that 
the yellow space of one shall coincide with the blue 
space of the other. If Mr. Calton makes this ex- 
periment carefully, he will find that the combination 
of these two colours is a colourless white lying be- 
tween a pale pink band and a very light-coloured 
greenish blue one. The white is shaded off on 
either side so gradually into these two pale tints 
that no definite limits can be assigned to it; and it 
will sometimes, through contrast with them, ap- 
pear, now pinkish and now greenish, according as 

e eye is impressed by one or other of these neigh- 
bouring colours. Means, however, can easily be 
devised so to limit the ficld of view that these dis- 
turbing colours shall be excluded: and when their 
influence is not experienced, the pure white is seen 
more steadily. But, after all, the spectrum: blue 
and yellow are really not the pure (uncompounded) 
colours which Mr. Calton still seems to imagine 
they are. As shown in the diagram accompanying 
my former letter, whenever they occur of sufficient 
breadth to fill distinct spaces with nearly uniform 
tints, they are necessarily mixtures, the one of 
green and violet, the other of red and green. Pure 
yellow and blue, if they exist in the spectrum at 
all, must consist of such exceedingly narrow bands, 
that they would be useless for experiments in 
combining them. 

Mr. Calton asks me to explain how the green 
effect is produced (with pigments) by a series of 
blue and yellow lines (not overlapping), as in this 
case re ees scarcely be said to absorb one another's 
Tays.” This request reminds me of one said to have 
been made by a certain royal joker toa party of 
courtier savants—that they would explaiu to him 
how it is that a basin of water, so brimful that 
another aay would cause it to overflow, can yet 
receive, without that result, a living fish. I ask, 
Has Mr. Calton tried the experiment? If he has, 
he must have found that there is no green, buta 
colourless white or grey effect produced when the 
colours are thoranghly mixed. There is, no doubt, 
a “groen effect”? (which may be what Mr. Calton 


alludes to) produced under certain conditions; but 
is is only seen when the colours are not mixed. 
Besides the proper proportioning of the two colours 
as to relative brightness and width of line, it is also 
essential to success in the experiment, not only that 
there shall be no intermixture of the pigments by 
one overlapping the other, but also that there 

be no passage of 5 from one to the other through 
the translucency of the surface to which they are 
applied (hence transparent pigments upon white 
paper are not to be trusted). . Calton mentions 
as necessary the use of blue and yellow free from 
red. If he means not visibly tinged with red, of 
course the condition is easily complied with. But 
if he means absolutely free from red, that, as re- 
gards the yellow, is a condition which has never 
yet been found in any yellow light obtained by 
reflection from a yellow surface. A very good 
method of producing a surface cov with 
alternate blue and yellow lines suitable for the ex- 
periment under discussion, is to past narrow slips 
of coloured pa over each other, leaving a 
sufficient breadth of the straight edge of each 
uncovered. 

When such a surface is viewed at a short dis- 
tance—well within the limit of distinct vision for 
small objects,—the blue and yellow colours are 
seen quite plainly, and rather intensified by the 
contrast between them. When, however, it is 
held a little farther off, yet still near enough to 
allow the individual lines to be seen quite dis- 
tinctly separate, a curious phenomenon occurs. 
The colour of the yellow lines becomes 
paler, while the blue lines seem to acquire 
a tinge of green. This ning of the blue is 
difficult to account for. It is not seen in the case 
of a single narrow blue strip placed in the centre 
of a yellow sheet—at least, I have failed to see it 
there. It chiefly occurs to those blue lines in the 
series which have been accidentally made narrower 
than the average, or which may happen to lie 
between broader strips of yellow. I am inclined 
to think it may arise kom the lenses of the eye not 
being quite omatic. The violet constituent of 
the blue, being the most refrangible of the colours 
entering the eye, may, at the distance in question, 
not be so exactly focussed upon the retina as the 
other colours; and being, consequently, partly 
of bie over the portions occupied by the images of 

e yellow lines, it. may occasion the paleness ob- 
served in them. The i s of the blue lines bein 
thus partly deprived of their constituent violet, o 
course must show a residual green. This green, again, 
may receive a very slight addition from the yellow 
lines, the green constituent of which may be partly 
0 on the retina by the same cause. The 

portion of the yellow lines, being much less 
refraugible than the other colours, may not be 
appreciably displaced. If this green be the green 
effect“ alluded to by Mr. Calton, I beg to point 
out to him that, whatever its cause may be, it 
cannot be a mixture of the blue and yellow, because, 
as before mentioned, it is only seen when these are 
not mixed. Perfect mingling of the colours is only 
obtained when the surface 1s viewed under condi- 
tions in which the lines cannot be separately dis- 
tinguished. This result may be most simply effected 
by removing the surface to a sufficient distance. A 
better way (as not requiring so large a lined sur- 
face) is to view the lines from a moderate distance 
—say, 18in.—through a lens of short focus (lin. or 
2in.). This effectually blurrs all the lines upon 
the retina; so that the field of view is filled with a 
uniform tint, which, as already stated, is colourless, 
provided a proper balance has been given to the 
yellow and blue colours. But if either of these 
porn over the other (through brightness of tint or 
readth of line), the combination will be yellowish 
or bluish ues Te As colours are produced 
by the absorption of light, the white thus produced 
can never be so bright as a white surface viewed 
under the same conditions of illumination, &c. It 
rather appears, by comparison, a neutral grey, 
lighter or darker according to the brightness or 
dulness of the component colours in the lines. 
When illuminated by sunlight, and viewed through 
a lens, a surface, which I have prepared as above 
described, is of quite a reer) whiteness. It has, 
however, a faint tinge of yellow, which must be 
due to the brightness of the yellow lines, as the 
width of these is only about two thirds of that of 
the blue ones. 

For ‘the above experiment with blue and yellow 
lines, Mr. Calton (as he did before, for my trans- 
parent discs, caused to overlap by double refrac- 
tion) prescribes, as indispensable, colours free 
from red, but again omits to say where or how 
such colours are to be procured. The blue paper I 
used for it has a tolerably bright pale blue or azure 
tint to the eye, giving not the faintest suggestion 
either of violet or of green. The yellow paper, 
tried by the same test, was equally pure, having 
not the slightest leaning towards either green or 
orange. Analysed by the prism, however, the blue 
showed itself composed chiefly of green and violet 
along with a small proportion of red; while the 
yellow consisted mostly of red and green, with a 
very much smaller amount of violet. The quantity 
of pure spectrum blue and yellow visible was in- 


t. No doubt this constitution of the 
colours will vitiate the experiment in Mr. Calton's 
eyes, and simply prove (to him) that my colours 
were not blue and 3 Nevertheless, 1 consider 
the experiment interesting as another illustration 


of the fact that white light may be produced by 
the mixing of blue and yellow—at any rate, of that 
kind of blue and yellow which is compounded of 
the spectrum red, green, and violet; w. in- 
compounded blue and yellow (if can be 
found), will, by their mi produce white, 
remains an open question. If Mr. Calton insists 


that they form green, let him devise some — 
ment to show it. Until he does so (Guiging fron 
the behaviour of the compounded blue and yellow) 
one may be excused for doubting it. 1 

It „ im 5 
with respect to my former experiments in oom- 
bining coloursf, if Mr. Calton should now assert 
that m those described above the em- 
ployed must be orange and the blue purple, sinoe 

eir mixture produces white. I can assure him, 
however, that the compound of yellow anà purple 
(violet), or of orange and blue, is not a pure but 
& pin white. To form a colourless white, 
orange requires the addition of a greenish btue, 
and violet cannot be oom e except 
by a greenish yellow. t Mr. Calton seems in- 
olin to agree with me as to the colours, if only 
he may be allowed to call them by different 
names. Of course, Mr. Calton may, if 
call those colours which other people ses to be 
yellow and blue by the names orange“ and 
purple.“ Faith, in his theory, may even lead 
him to deny the evidence of own eyesight ; 
but he n not be surprised if the rest of the 
world declines to do either, and prefers the old 
names, together with the belief that colours really 
are what they seem to be. : 

Your . i N e 21272, 
says he finds in the middle e green 
‘tt Sir David Brewster 


citation of his discovery yi as in opposition to 
‘‘Sigma’s’’ pure green” (see No. 21251) almost 
i es that he thinks they are n In 


order to prove this he would require to show that 
the green consists of nothing else than theee blue 
and yellow colours. I am inelined to think that 
these, like most, if not all, other blues and yellows, 
are compound colours, and betray the intrusion 
of red and violet rays among the preen. If, 
as I suppose, E. H.” obtained his yellow 
and blue fom the green by means of absorbent 
media, he might try if, by using an additional 
thickness of these, the yellow and blue cannot be 
made to yield red and violet respectively; or if, by 
imi means, the violet and red cannot be 
absorbed so as to show a residue of 


from 
both W. Hardie. 


Joppa, near Edinburgh, May 14. 


P.S.—The experiment with the yellow and blue 
lines may be varied by ae the lines broad at 
one end and tapering gradually to a point at the 
other, the broad ends of one colour alternating 
with the narrow ends of the other. Such a series, 
when viewed through the lens as described, shows 
a bright blue band on one side, fading gradually 
into white at the centre (or at the place where the 
relative widths of the two sets of lines is such as to 
allow the colours to neutralise each other), and 
this white gradually changing into bright yellow 
on the other side. 


VEGETARIANISM—JOSHUA AND THE 
SUN AND MOON—SINKAGE OF THE 
BED OF THE SEA-—A QUERY. 


(21411.]—A LONELY wanderer, thousands of miles 
from my home, your paper reaches me at very 
irregular intervals, but is always a welcome visitor. 
For a long time past I have thought that I would 
write to you on various subjects which may prove of 
interest to my numerous fellow-readers, but many 
causes have prevented me. 

Of late I see several discussions have been 
started, on some of which I would like to bave my 
say, late in the day though it be. 

irst, as to vegetarianism, of which will 
robably have had a surfeit before this reaches you ; 
but I nope: Mr. Editor, that this will not on that 
account find its way straight to the w.p.b., for I 
speak as one that has tried it, and found it 
wanting. My regular work entails very severe 
physical and mental strain, and I have for three 
whole months not tasted flesh ; but finding that my 
strength was leaving me, I returned toa mixed diet, 
that is to say, meat in moderation. Dr. Allinson 
seems to assume that science, as he understands it 
at least, teaches us that a vegetable diet is the 
correct one for man, but it seems to me that if 
science has anything to say it is on the other side, 
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for if a proportion of meat were so injurious as the 
vegetarians would have us believe, surely the first 
men—or monkeys—who took to a meat diet must 
have died out in the severe struggle for existence 
with their vegetarian brethren; but the reverse is the 
case. Throughout the whole world vegetarian races 
are in a minority and, as far as I know, confined to 
tropical ous, where the conditions of life are 
extremely favourable. 

Further we have here in India a very good 
means of comparing the two forms of diet. On the 
north-eastern frontier, on the hills of Assam, are 
numerous savage tribes—Nagas, Kukis, Cachuris, 
and the rest who, in their native state, are as fine, 
well-built, and athletic a set of men as one would 
wish to see anywhere, and their two characteristics 
are, that the flesh of fowls, pigs, and cattle forms an 
important part of their diet, and that they drink 
large quantities of rice beer, two things which 
according to Drs. Edmunds and Allison, lead to 
kinds of evil results. Now these men are savag 
and, like all savages, have an intense admiration of 
civilisation. The Western civilisation is beyond 
their reach; but not so that of the Hindu, which, 
doubtless, they appreciate more, as moreintelligible 
to them, and their first step is to adopt the Hindu 
religion. They find little difficulty in finding a 
Brahmin n who, for a consideration, will take them 
under his protection from evil spirits, provided they 
obey his instructions, Accordingly, they duti- 
fully abandon their rice beer; the flesh of the 
defiling fowl and pig is forbidden them, and, of 
course, they may no longer eat of the sacred cow. 
Sheep and goats they have none, so their diet is ex- 
clusively vegetable. And the result? Are they 
improved in physique or intelligence? No! they 
immediately begin to deteriorate, and in a couple of 
generations at most, descend to the level of their 
effeminate neighbours, the Assamese. There 
is no need to ask whether a vill has adopted 
Hinduism or no: it stands confessed in the appear- 
ance of the men. 

I see that a query has been asked about the well- 
known passage in Joshua, and various are the 
opinioni cae pi One correspondent thinks that 

o sun and moon were the banners of two tribes 
or regiments; another, that the is aninterpo- 
lation; F. R. A. S.“ says that it is poetry, and he is 
right, but I think many of your ers will not 
accept this explanation unless some foundation is 
indicated for the poctical exaggeration, and this I 
think I can give. The Israelites were at the time 
camped at Gilgal, and that this is the Gilgal near 
Jericho the text gives ample evidence; they were 
thus, more than a thousand feet below the level of 
the sea, and immediately to their west there rose a 
range of mountains which, if I recollect aright, 
for I am far from any books of reference, rise 
to some two or three thousand feet above the 
sea—that is to say, three or four thousand feet 
above the Jo plains, in which the 
army of the Israelites was pitched. Gibeon, on 
the other hand, is close to the crest of this ridge and 
slightly to the west of it. The consequence of this 

ment would be that, taking the time of year 
and latitude into consideration, the sun would 
set on the camp in the Jordan between three and 
four o’clock in the afternoon, while on the slopes 
west of Gibeon it would not set till past six, which 
would make a difference of, at least, two hours in 
the duration of daylight, for there is no twilight in 
thoee latitudes. Now the narrative says that the 
men of Gibeon applied to Joshua for aid, as they 
were hard . “ao Joshua ascended from 
Gilgal’’; and further on, Joshua “ went up from 
Gil all night”; he routed the enemy and 
w them along the way that th to Beth 
Horon,” i.e., towards the west. Evidently Joshua 
a the tactics 1 by = aoe 
races o ising his enemy at ear wn, an 
as the Israclites bad not as yet had nA ae 
of the Western slopes, they were nat y i 
at what seemed to them the sudden increase in the 
length of the day, and as naturally attributed it to 


a e. 

To turn now to another subject, on which I see 
a query that does not seem to have been satisfac- 
torily answered—that which refers to the theory of 
sinkage of the bed of the sea under deposit. Briefly, 
it is as follows. There is a large collection of facts 
which show that the earth cannot be rigid to a long- 


continued strain, and that consequently the elevation | T 


of continents and mountain ranges cannot be sup- 
poe by a stress in the mass of the earth, but must 

due fo the actual floating of the lighter sub- 
stance of the earth’s crust on the denser matter 
forming its mass: hence too, it is concluded, that the 
thickness of this lighter crust is greater under 
elevated lands than under the bed of the sea—a fact 
which is further proved by the fact that the plumb 
line has been observed at various costal statious to 
be attracted towards the bed of the sea. Now, 
supposing a certain tract of land to have been 
su ed, and another contiguous to have been 
elevated, as soon as denudation commences matter 
will be removed from the high lands, which will 
become buoyant and rise, while the same matter 
4 11 on the submerged tract will cause it to 
This theory, it will be seen, requires an initial 


elevation of one tract and submergence of another, 
which is duc to quite another cause —viz., the com- 
pression of the crust of the earth through secular 
cooling of the main body of theearth. Should your 
querist wish to follow up this subject ho cannot do 
better than buy or borrow the ‘‘ Physics of the 
Earth's Crust, recently published by the Rev. 
Osmond Fisher, in which he will find the theory 
worked out ina most masterly manner. 

I now wish to ask a query, which I hope some 
correspondent will be good enough to answer, and 
that is, how are round holes cut in tin plate—syuare 
I can manage, but I want to cut round holes in 
squares of tin plate and cannot succeed. 

Just one word more for Dr. Allinson. He makes 
the assertion that he can tell whether a newspaper 
article was written by a vegetarian, or meat eater, 
and when it was written. Now, Sir, this is an 
astounding assertion, and I challenge him to point 
out which part of this letter was written before, and 


which after a meat dinner. This is no catch, but a 
fair, bona fide test. 
India, March 28. Stonebreaker. 


ENGLISH GROWN MAIZE. 


21412.J—WzHILe, perhaps, as yet, we have not 
obtained a variety of maize which can be trusted 
as a farm crop, yet one or two varieties ripen fairl 
well, and even last year, bad as it was for this an 
some other late crops, a variety which we have 
grown for several years ripened very well. We 
had it originally from an American friend under 
the name of Minnesota sweet corn, and we use it 
chiefly as a green vegetable, in which form it is 
very good, and comes in after the earlier peas 
when such green vegetables are scarce. Boiled 
maize is a nice dish if taken when the cobs are just 
passing out of the milk state; and of the several 
modes of . we personally prefer 
having the maize ed in water with a trifle of 
salt, and when cooked, served with pepper and 
butter. But cooking and eating has nothing to do 
with growing any crops, and we will give the mode 
we succesafnlly ren for both green and ripe crops. 
In May, a piece of eeply dug and fairly eich | ground 
is selected, and if at all weedy is hoed over, and then 
lightly dug with a steel digging fork. The seeds 
could then be put in not more than three inches 
deep, and two seeds should be placed in each hole, 
as it is easier to pull up surplus plants, than to 
transplant to make up failures. The seeds ahould 
be sown in rows fram two and a half to three feet 
asunder, and when about six inches ane the 
plants should be hilled up somewhat, 80 t the 
roots which are emitted near the surface of the soil 
shall have a good hold. Keeping clear from weeds 
by using the hoe freely is that ia needed in the 
way of cultivation during season, but the 
greatest care must be taken not to break off the 
oo blooms on the tops of the plants, or no seeds 
be formed in the cobs. en the seeds are 
just passing out of the milk state they are fit to use 
as a groon vegetable, ar if this is not needed, but 
on the contrary, ripe corn is desired, the cobs 
should not be taken off until they are ripe, about 
the end of October. With a little care in 
selection and seed savi there is no doubt 
that a strain of maize could be got, which would 
be a most profitable farm crop, and if anyone with 
the skill and 5 exhibited by Major Hallett 
in obtaining his pedigree cereals, was to take the 
matter in hand, success would almost surely be ob- 
tained. As a green fodder for cows, maize comes 
in when other green foods are somewhat scarce, 
and as the method of culture is very simple, we 
ive it for the benefit of our readers, some of whom 
eep both cows and pigs,I know. To grow for 
fodder to cut when about a foot or fifteen inches in 
5 all that is necessary, is to drill seeds of any 
kinds not too thickly, in rows about eight inches or 
a foot apart, making the first sowing early in May, 
aud having two or e successional sowings at in- 
tervals of about three weeks. From the large 
amount of saccharine matter in this plant, cattle do 
well on it, and it comes in well in July and 


u ‘ 

hose of the readers who would like to try a 
sample of the maize we have successfully grown, 
can havea small packet post free, if they like to 
send a couple of penny stamps to us at Walton-on- 
hames. e do not want to makea profit over 
the transaction, nor do we wish to be out of pocket, 


and twopence just covers the cost of postage, en- 
velope, and packing the seed, for which latter we 
do not want any money. W. J. May. 


THE OMNICYCLE—DIRECT ACTION 
THE OTTO. 


(21413.]—Ovur good friend and instructor D. 
H. G.“ asks (21369) if I can poi out any flaw 
in his Omnicycle diagram (21287). I shall not 
attempt to do so. It is better for me to leave the 
conflict with diagrams to such an expert as Henry 
Dalton. For myself, I am too old an experimenter 
not to have learned long ago that designs which 
a d, and could be proved, to be unexception- 
able upon paper were often the very ones through 


‘there is, as 


which I have sustained the rudegt shocks, mentally 
and physically, upon the road. These experiences 
have taught me to regard as the only true teats of 
the worth of any kind of cycling action, its be- 
haviour on the road and its effect upon my limbs. 
Hence the argument I would use with D. H. G.“ 
is—let him beg, borrow, or Aire an omnicycle for 
a mouth or two, and practise it diligently. After 
he gets well habituated to the unfamiliar 
action, let him take a fair test ride of, say, 
thirty or forty miles over a hilly road, and 
then let him tell us (his tricycling pupils of ours“) 
if he feels one third more tired than he would have 
felt hud he done the same ride in the same time on 
his most highly- fuvoured rotary-action tricycle, 
His present estimate of the omnicycle action was 
indicated some time back by his dubbing it a! goose- 
step ’’; he now tones this down to“ piston-thrust ”’ ; 
but both terms show the animus that causes 
“ D. H. G.“ to regard the omnicycle as a machine 
only fit for those who, through infirmity or laziness, 
cannot, or will not, acquire the noble art of i 
round a circle. One of the things to be hope 
“ D. H. G.” would tell us after the test ride is—if 
it may not have dawned upon him that the omni- 
cycle action is capable of quite as artistic a use—in 
another kind—of the legs as rotary action, even 
though the latter may be of the backward-pedalling 
and free-crank persuasion. It appears to me that 

P. H. Q.” suggests, some anal 
between the omnicycle pedalling and backward- 
pedalling. This makes me all the more hopeful 
that if our friend could only be induced to w 
his diagram into the W. P. B. and try the only 
true test—a road ride—the omnicycle action may 
yet find some favour with his legs. 

Far be it from me—an old lover and rider of the 
bicycle—to fall foul with ro action as such. 
Indeed, my instincts are strongly in its favour; but 
I must plead guilty to a yearning after a tricycle 
which shall be free from the incubus of chains and 
cog-wheels. Let no one imagine that this gen) at 
approval of those direct-action tricycles whose 
laudations inaugurated our present discussion. We 
have read much of the perfections of these machines. 
Perhaps some candid rider may be induced to tell 
us if they have any little foibles. Are they alto- 
gether exempt from the vagaries to which some 
other well-known tricycles are addicted ? Do they 
never swerve when ridden fast down hill? Would 
a rider, whose upper limbs, like mine, are not as 
oe eeu legs, run the risk of having his arms 
pale out of their sockets whem climbing a stiff 


I have been exceedingly interested with the 
letters of An Ottoman, and regret that owing 
to my living a long way from anywhere, I never 
had an opportunity of even seeing a live Otto until 
I visited the late Stanley Show. The controversy 
on the Otto foot-straps induces me to mention that 
Ihave, during several years, been using another 
contrivance to attain the same end. This is a stra 
of hoop-iron, covered with leather, which 
from the sides of each pedal and embraces the 
rider’s heel. Any one who has ever used these 
heel-straps or stirrups would not willingly ride 
without them. They are a sure preventive to 
the feet ever losing the They are of 
valuable assistance in hill-climbing, for they give 
a more perfect ‘‘claw’’ than any kind of grooves 
in shoe-soles by enabling the pedal to be lifted 
through nearly the whole up-stroke. Indeed, on a 
level road a machine can (for demonstration) be 
actually propelled by the back-pull on the heel- 
stirrups alone, without any downward pressure 
whatever on the opposite descending pedal. Unlike 
the Otto toe-straps, heel-stirrups leave the foot 
quite free on the ‘ ) 

Can An Ottoman ” give me any approximate 
idea of the amount of friction between the steel 
bands and their discs considcred relatively to that 
between a chain and cogwheels? I ask this because 
I have been told that the friction in the bands is 
by far the greater of the two. Can this be so? 

W. H. Stackpoole-Westropp. 


TRICYOLES. 


(21414.]—Iw comparing the rotary system with 
what, to borrow the terms of old specifications, 
may be called the drum principle, including the 
Omnicycle, Merlin, and perhaps, I may be allowed 
to add the forthcoming ‘ Rigi,“ it docs not seem 
correct to assume (21388) that cach having the 
same rise and fall, the crank system will beat the 
levers in speed in the . of two to three. 
If the leverage power is the same (to which, as a 
matter of fact, I should demur), the foot in the 
cruuk has further to go, and will ccnsume more of 
the time, which isa function of speed as well as 
distance is; and this, being in the same proportion 
of three to two, the results will be equalised. 

I think there is little doubt that there is more 
economy of power in the drum system—that is, 
that the power applied acts mechanically at the 
best advantage, though it may be open to question 
whether the greater liberality, not to say waste, of 
power in the rotary does not pay as well. ; 

But while the rotaries may boust of the variety 
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and change of muscles brought into play during 
their monotonous revolutions, the drums are able 
to rejoice in the changes of length of stroke b 
which the monotony of their work is relieved. 
D. H. G.“ is so seldom inexact in his statements, 
that I may have misunderstood his meaning. 


TRICYCLES. 

(21415.]—Wumst so many suggestions are being 
made, and discussed, in the columns of the 
EnouisHh Mecuanic, I should like to have an 
opinion upon the following plan for assisting tri- 
cyles y hill: Instead of allowing force to be 
wasted by the friction of the brake in descending 
hills, I should propose that a piston be attached to 
the treadłe, driving-wheel, or other convenient 
part, so tħat its motion should compress, in a suit- 
able reservoir, the atmospheric air. This would 
have all the effect of a brake in going down hill, 
and when ascending, the OT force could be 
utilised. It might be found advantageous to heat 
the compressed air by a small spirit-lamp, and 
so increase the power of the appliance. The extra 
weight to be carried need not F excessive, and I 
tħink this plan would be simpler, and preferable, 
to a coiled spring. Ifthe idea is impracticable, I 
need not fear some correspondent will ridicule it 
into oblivion. I leave it to be proved to be without 
merit. M. C. C. R. 


THE CITY ò ROADSTER TRICYCLE. 


(21416.)—I SEND a photo. of a machine partly 
designed with the aid of information pene d raved 
ours,“ and shall be glad of criticism: Length 
from centre of front to centre of back wheel, 40in. : 
width from hub to hub, 39}in. ; width from tire to 


= 


5 
. 


tire, diameter of side wheels, 40iu.; 


Sl hin. ; 
diameter of back wheels, 22in.; dust-proof cone 
bearings ; saddle sg ba S horizontal and ver- 


tical; double-spoon brake, works on a centre pin 
screwed through backbone, which acts on both wheels 
alike. Vertical action: by standing on pedals and 
pulling at the handles, the weight of the rider will 
ropel it up hill without lifting the back wheel. 
gun-metal hubs and steel spokes geare 

rac i 


Ex. 

21117.) —Ix the discussion in ours?“ on the 
various points in construction, &., of these ma- 
chines, there are some points to which I would like 
to call attention. 

‘t Cæsar” (21370) uses the terms ‘‘ speeded 4 or 
“ speeded down.“ To the initiated this would be 
understood to be a ‘‘slip’’; but as many of your 
readers must be beginners, it is necessary that 
correct terms should be given. As for speeded, 
geared up and, for the reverse, geared down. Then 
as to hand-power machines, there are quite enough 
in the market, at least two firms in Coventry listing 
them, viz., Singers and Bayliss; also others in 
Manchester, Dublin, Ce. 

I quite agree with Cu-sar’s ’’ remarks upon the 
hill-climbing question, and contend that a machine 
that fits the rider should have as little weight as 
possible. 

Upon the vexed question of steering, the illus- 
tration of the navvy and his barrow has little or no 
bearing on the case. The reason he returns with 
the barrow behind him is, because it is easier for 
him to turn round than for him to turn the barrow ; 
and frequently it is impossible for the navvy to do 
otherwise—for instance, when he is wheeling along 
a plank. When there are such a diversity of 
steering arrangements in the market, it is restrict- 
ing the selection to speak as if there were only two 
methods, viz., front and rear: how about the double 
front, rear, and side steering * 

The closing paragraph in this letter is upon a 

int that cannot be too often impressed upon 
e i and others—that with well-constructed 
machines that fit the riders, it is the latter that 
make the speed, and not the former. 

The writer of letter 21372 well describes a method 
of mounting and dismounting, which is most 
useful; but he might have said there are at least 
two front-steering machines made that Aave to be 
mounted and necessarily dismounted from the rear. 


I may mention that I am experimenting with 80 
new pattern machine that has to be mounted from 
cially-built and novel 
machine, t is the normal procedure for its rider. 
The machine referred to has a treadle action (I 


the rear; but as it is a s 


purposely avoid the term lever,“ as that is mis- 


leading, the common action of a lever being gene- 


rally understood). 


On the question of treadle action“ H. D.“ is 
very concise, and, I may add, with the rotary there 


is extra friction and foot-travel, which counter- 


balance any advantage it (the rotary) may have 


over a properly-constructed treadle. 


THE THEORETICAL INDICATOR 
DIAGRAM. 


[21418.]—In the following paper, I 
lay before your readers, as clearly as 


Mesja. 


cau, the 


method of constructing and using the theoretical 


indicator diagram for practical purposes. 

The theoretical diagram is chiefly used as a 
standard with which to compare actual cards, in 
order to find out the nature of their defects. 


It is usually constructed in accordance with 


certain arbitrary assumptions which are seldom, if 
ever, attained in practice. They are :— 


1. That the steam-pressure remains constant 


during admission. 

2. That the closing and opening of the steam 
ports to their full width is instantaneous. 

3. That the expansion proceeds in accordance 
with Marriotte’s law, and that, therefore, the ex- 
pansion curve is hyperbolic. 

4. That the back-pressure is constant, and equal 
to that of the atmosphere. The method of con- 
structing such a diagram was described on p. 622 
of Vol. XXXIII. 

It is clear that the more nearly our assumed con- 
ditions approach those in actual operation, the 
more reliable will be our deductions from a com- 
parison of the actual with the theoretical diagram. 


Let us see where we cau improve upon the crude 
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method 


referred to 


above. In the first place, 
‘clearance’? should be considered. Its effect 
being to increase the mean pressure of steam 
throughout the stroke, it is not unimportant. 

By clearance“ I mean the volume of steam 
which would be inclosed in the space between the 
slide-valve and the piston, if steam were cut off 
when the latter is at the end of its stroke. This is 
represented in Fig. 1 by (the space C, between 
piston and cylinder cover, + capacity of steam- 
port L). 

It is convenient to express clearance in terms of 
the stroke of piston, thus: ‘clearance = th“ 
would mean that if the steam-port and C were filled 
with water, and the piston theu drawn down until 
all the water had left the port L, the distance 
between piston and cylinder-cover would be (at the 
moment the water left the port), one-tenth of the 
whole length of the stroke. 

Fig. 2 shows a theoretical diagram allowing for 
clearauce. 

Draw a line g f, and make its length equal the 
stroke of piston, to the same scale as the actual 
diagram with which you desire to compare your 
standard. This will be the atmospheric line. Erect 
perpendiculars at g and /, as shown, making 9 = 
fa = pressure of steam in pounds per square inch 
above the atmosphere. Make gs = atmospheric 
pressure (say Lölb.), to the same scale. 
cst parallel with g f. Make bd distance the 
piston has moved at the moment of cutting off 
steam, and drop d perpendicular tog f. Make sc 
= clearance in terms of the stroke ; thus, if clear- 
ance = bth, sc = bth of 97. 


? 


Draw ża, 


8 to 


Draw any number of straight lines, such as ¢» m, 
from c, cutting d t and d a in n and m respectively. 
From m drop a line mo parallel with d £, and from 
„ draw no parallel with g f. The point o where 


these lines meet is a point in the expansion-curve 
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varallel with gf. ef is pressure of steam at the 
instant of release. We can now complete the 


,gbdoef. 

Jup osing initial pressure to be 120Ib. absolute, 
or 105lb. above the atmospheric pressure, the - 
sure of release in the above diagram is 32}Ib. above 
the atmosphere. If there were no clearance this 
pressure would be only about 23lb. above the 
atmosphere: as may be proved by joinimg sa, 
when d t will be cut at a point below =, correspond- 
ing to 231b. l 

Suppose we wished to examine the shaded dia- 
gram shown in Fig. 3. If we comply with condi- 
tion No. 1, we should make gb = g h, and the 


point of cut-off d would correspond with j. Some 
engineers would even take i as the point of cut-off. 
In ordinary engines the valves do not fulfil condi- 
tion No. 2, and the steam line drops towards the 
point of cut-off. (See Fig. 1, page 130.) As the 
steam does not begin to i ah according to con- 
dition 3 until entirely cut off, it is obviously unfair 
to assume that the curve should be that due to a 
pressure at the moment of cut-off corresponding to 
j, and we take the actual pressure at d instead, as 
our starting point. 

Draw bda through d parallel to fg, and proceed 
asin Fig. 2. The 0 0 is shown in lines. 
Now observe : we have only dealt with the steam 
from the moment of cut-off till the moment of 
release; we only took gb as initial pressure in 
order to get a correct curve from d toe. The upper 
jart, before expansion comes into play, we have 
eft alone, and in this case the line 4d is to be left 
out of consideration, and the theoretical di 
will be gbh ae af must be laid upon the 
atmospheric line drawn upon the actual indicator- 
card, and of course the scales of and 
length of stroke must be identical. I have more to 
say on the calculation of loss ay condensation, &., 
but reserve this for a future letter. 

Glatton. 


AN ELECTRIC BELL USED AS A 
TELEPHONE RECEIVER. 


[21419.] — Wurst adjusting an ages | 
| trembling electric bell a day or two an 
noticing a point where the armature was —— 
slightly by the electro-magnet, but insufficiently to 
break contact, it occurred to me that the i - 
ment in that condition would probably act as a 
receiving telephone. I accordingly a a 
rough and ready microphone, which, ee with 
a watch, I placed in an upper story. micro - 
hone was then included in circuit with the electric 

ll and a couple of cells on the ground-floor. On 
placing the wooden case of the bell i my 
ear I plainly heard the ticking of the watch. 
Having succeeded so far, it seemed of interest to 
ascertain if speech could be heard as well as the 
ticks of a watch. Only a partial success was, how- 
ever, obtained in this case, for although a faint 
high pitched utterance was heard, the words 
could not be distinguished. With singing and the 

t 


Digitized by Google 


r 


May 18, 1883. ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 947. 245 
sound of a musical box the result was mora suc- | over a pulley, and has a counterbalance weight | notches or gaps cut out of each circle, I place a 
cessful. Had a good transmitter been at hand, | attached to it. It is not necessary that the electro- | composite wheel of iron and brass capable of rota- 


the results would no doubt have been better, but 
as it was there was a good deal of jarring in the 
receiver. No attempt was made to improve the 
result by altering the position of the armature of 
the bell. I may mention that I tried two bells, and 
obtained a much better effect with one than the 
other. Also, that a low resistance transmitter gave 
a better result than one of high resistance. 

Here, then, is an old electric instrument con- 
structed prior to the days of Reis’ telephonic 
experiments, which, together with a still older 

iece of apparatus—viz., a galvanic battery and a 

i connection in the circuit, affords all the neces- 
saries for transmitting and receiving even vocal 
sounds from a distance. 

I do not mappo the idea of using an electric 
bell as a telephone receiver to be altogether new 

. after all the attention which this subject has received 
of late, or to imply that there is anything in it 
which might not have been expected ; but you may 
think the experiment worth publishing in your 
interesting periodical. Leigh S. Powe : 


BRAILSFORD’S ELECTRIC BELL AND 
INDICATOR. 


[21420.] — CORRESPONDENTS are always asking 
for wrinkles in the arrangement of electric bells 
and indicating the source of the signal, so I think 
many will read with interest the description of this 
method recently patented by Mr. T. R. Brailsford, 
of Trinity-square, E. C. As at present arranged all 

stems of electric bell signals require a separate 
electro-magnet for each indicator, and another for 
the bell: but in Mr. Brailsford's device one magnet 
suffices to ring the bell and to indicate the room or 
place from which the signal has been sent. The 
electro-magnet is fixed to a block capable of sliding 
up and down in a vertical tubular case. When the 
block is at the en ok the case it is held up by a 
catch ; the catch an arm extending from it 
which carries a soft iron armature just in front of 
the poles of the et, in order that when the 
armature is attracted it shall release the catch and 
allow the block to drop to the bottom of the case. 
As the block so descends, the poles of the magnet 
are carried past a series of other soft iron armatures, 
situated at distances apart one below the other. If 
a current is passed through the coils of the et 
when it is opposite to any one or other of these 
armatures, the armature is attracted, and moves a 
distance towards the magnet, and in doing so shifts 
a signal or indicator, T, which is connected to it, and 
so indicates which armature has been so moved. 
When the block reaches the bottom of the case, the 
ne of the magnet come opposite another arma- 

ure, by means of which the bell is to be rung. and 
an electric current being then caused to pass 
through the coils of the magnet, the bell is rung, 
and (in the case of a continuous si being de- 
sired) continues to ring until the block is lifted up 
again to the top of the case. In some cases the 
falling of the block might be made to complete a 
Circuit through the magnet coils of a separate bell 
appara‘us, instead of the magnet on the block 
being made to ring the bell. 

From each room an insulated wire is led to the 
basement or other part of a building in which the 
Fi ge above described is placed. In each room 

ere is, as is usual, a contact apparatus by which 
such wire can be coupled to a main wire from one 

ble of a battery. e ends of all the wires are 
ed into the top of the casing of the apparatus. 
When the block is at the top of the case a metallic 
comb or brush or other suitable contact mechanism 
carried by the block is in contact with each of the 
wires; the comb or contact is also coupled to one end 
of the coils of the electro-magnet ; this end of the 
coils of the magnet is also coupled to a metallic 
contact spring, which when the block falls comes in 
succession against a series of metallic contact plates 
n n fixed at distances apart one below the other. 
There are a3 many such contact plates as there are 
wires from the several rooms, and each plate is 
coupled to one or other of the wires, one plate to 
€ wire. The other end of the coil of the magnet 
is coupled to another contact spring carried by the 
block, and this spring always rests against a 
metallic rod or wires, which extends from top to 
bottom of the case and is coupled to the other pole 
of the battery. In this way, whenever any one or 
other of the wires leading from any of the rooms is, 
by the pushing in of a press button or by other 
contact apparatus, coupled up with the main wire 
from the battery, a current will pass through the 
coils of the magnet; the et will attract the 
armature attached to the catch, and will release the 
catch; the block will drop, and when the contact 
spring it carries passes over the contact plate, which 
is in connection with a branch of the same wire 
through which the current previously passed, the 
current again passes, and the armature, which is 
then opposite to the poles of the magnet. is 
attracted, and the signal in connection with that 
armature is thereby moved. The speed at which 
the block is allowed to descend can be controlled by 
suspending the block by a cord, which is passed 
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magnet should be made to travel downwards or in 
a straight line whenever the bell has to be rung; it 
might be arranged to move in a circular course and 
act in the same manner. 

Alternately the armatures may be made to travel 
in front of the fixed electro-magnet, moving 
rectilineally or otherwise and operated by a hanging 
weight. The successive completion of the different 
circuits will be made as specified, the relative 
movemeuts of the maguet to the indicative arma- 
ture and to the bell being the same. In the figure 


M is the electro-magn-t fixed to a carrier or block 
C. This carrier or block slides up aud down the 
tube G. The block and et are suspended by 
the notched rod i held by the lever detent B, 
which is provided with a soft iron armature and is 
thus attracted to the magnet M when the circuit is 
completed, releasing the maguet and block MC, 
and allowing them to fall. 
D represents diagrammatically any suitable 
vanic battery and the different room circuits aud 
ll pushes pp p therein. When the magnet reaches 
bottom of case, spring L is in contact with the stud 
ul, the termination of a permanently closed circuit. 
The recovered magnetism of the electro-magnet 
will then operate, by the vibration in the usual 
way of the spring armature R, an ordinary electric 
bell, which will continue to give warniug until the 
attendant raises the electro-magnet to its former 
position, thereby also tilting back to its former 
position any displaced indicator label. TRL 


MAGNETS FOR DYNAMO MACHINE. 


[21421.])—So many of your readers seem in- 
terested in the construction of dynamos, that I 
venture to send the following description of the 
magnets, &c. recently patented by Mr. T. Donni- 
thorne, of Gracechurch-street. uote the in- 
ventor’s own words. In carrying the invention 
into practical effect I proceed as follows: I prepare 
a series of tubes of soft iron closed at one end with 
a soft iron plug, and I pack these tubes full of mag- 
netic oxide of iron preferably in a granulated or 
crystalline form, aay after an y ing the tube 
I insert a soft iron stopper, which by preference 
projects slightly to form the external pole of the 
magnet. I use these magnets in constructing dy- 
namo magnetic electric machines and for vurious 
other purposes. When I use these magnets for a 
dynamo magnetic electric machine I arrange 
a number of permanent magnets made in 
the above manner as follows:—I take four 
semicircular plates, each of which is af- 
tixed to a standard or standards in such 
u way that when they are affixed to a bed-plate, 
two of the semicircles shall face the other two 
semicircles. I affix a number of my magnets to 
the opposing faces of these plates insuch a manner 
that their length is in the line of the axis of the 
semicircles. I arrange the polarity of these mag- 
nets so that in each semicircle the external pole, or 
that which faces towards the o ing two semi- 
circles, shall be alternately a north and a south pole. 
I affix these semicircles and magnetsin such a way 
that they cannot move. Between these four semi- 
circles which correspond to twocircles with two 


tion and suitably connected with machinery to 
cause it to rotate, so that such wheel may revolve 
at any desired speed between the opposing poles of 
the magnets hereinbefore referred to, and in very 
close proximity to them. The exterior of the 
periphery of the wheel I make slightly less in cir- 
N than the exterior of the circular frame 
which carries the magnets, whilst the inner cir- 
cumference of the periphery of the wheel I make 
about the same as inner line of the circle of 
ets. The periphery of the wheel I make 
ly of brass or other suitable material, and 
of iron in alternate lengths. As many 
engthe of soft iron are used in the circumference 
of the wheel as there are spaces between the mag- 
nets in the circles of magnets. The iron parts are 
solid pieces of soft iron, and they are held together 
by intermediate pie of brass which are parts of 
the spokes of the wheel. The inventor does not 
supply any drawings with his specification ; but 
they are not wanted, as the chief novelty appears 
to be the magnets made of tubes filled with magnetic 
oxide. O. V. A. W. 


CHEMICAL ATOMS. 

Cae Pita E. Broruers (21393) writes non- 
sense ad lib. Given nine bulky volumes of Watt’s 
„ Dictionary,” and three columns of the E. M.“ 
at disposal, then how easy it is to marshal an array 
of facts; but without some presiding genius, or 
discriminative appreciation, the end may be mean- 
ingleas twaddle. The statements, however, are 
not all true. He says that ‘‘all elementary bodies 
have an atomic volume equal to H, with three 


ceptions only. 
athe context leads one to imagine that he means 
“vapour volume; but let us give him the benefit 
of a double interpretation, and what then? 
Vapour Volumes of the Elements. 


1 vol. H, Cl, Br, I, 
2 vols. Hg, Cd, Zn. 
4 vol. O, S, Te, Se, P, As, Sb. 


These are all I know of at present, but there 
may be some others; for instance, K and Na are 
possibly 1 vol. 


Atomic Volumes of the Elements. 
H 55, O7°8 and 12:2, Cl 22°7, Br 28-1, I 386, 


F 9:2, P 25°38, &c., &c. 

These are from Prof. Thorpe, who may be con- 
sidered the latest and highest authority on the 
subject. I do not complete the list, as I believe 
the very extended research to be utterly mistaken 
and valueless—a prodigious mountain of labour and 
expense, to end in nothing, unless it be to make 
our books more appalling and repulsive. 

The prolonged argumentation to prove that 
C = 12 would equally apply to prove that H = 2, 
because all homologous series mse by 2H, nor can 
we obtain any intermediate form. 

I nt that in either case exceptions may be 
found, as when we say that (CO) = 14 isa l vol. 
equivalent of H, and that its di- and tri-condensa- 
tions, oxalyl (C,0,) and mesoxyl (C303), are also 
like equivalents, either of which may combine with 
O, Cl, or other elements to form corresponding 
acids and salts; or when we prove that O = 8 is a 
chemical Ci r of H or Cl, and that it may 
replace one H of ammonia, &c. i 

In all such cases the entire compound is doubled 
by our opponents, and methinks that might well 
end the matter, or, at any rate, cut short much of 
endless and useless disputation. If it pleases them, 
let it be so; but it cannot alter the fundamental 
ratios of combination. 


The atomic volume of silver acetate = 51˙8 
That of barium acetate = 51°25 

The atomic volume of sodium formate = 35:4 
That of barium formate = 352 


But the atomic weight of Ba is fancifully doubled 
and so the salts must have 2 atoms of acid, and 
away go these volumetric and chemical analogies. 
These are not selected or exceptional cases, and I 
could give abundant evidence of the same character 
with specified heat; but as an angel from heaven 
would fail to convince some, so I am little disposed 
to occupy three columns of valuable space, aud 
remain, with friendly salutation to all idolators, 


„Great is Diana of the Ephesians.” (A. p. 50.) 
„Great is the molecular Law of Avogadro.“ 
(a.D. 1883.) Eclecticus. 


LEGAL REPLIES. 


ee —Company Law (50169).—By sections 
142 and 143 of the Companies’ Act, 1862, it is pro- 
vided that liquidators shall make up their accounts 
and call a general meeting to close the winding u 
of the concern. They are then to make a return 
the Registrar of such meeting having been held, 
and at the expiration of three months from the date 
of such registration the company shall be deemed to 
be dissolved. 


Income-Tax—MorraaGe (50205).—The querist 
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has a right to deduct the Income-tax from and upon 
the interest he pays to the mortgagce; and he 
should do so for the future; butthere may bea diffi- 
culty as to the arrears which he hus paid. 


Pavine STREET (50206.) —This question is a little 
mixed ; as I cannot see how a road can be 100 yards 
long at each end and 60 yards long in the middle. 
But, apart from that, the general rule is that the cost 
of making and paving a new road is equally 
apportioned amongst the owners of tho houses and 

roperty abutting thereon ; and for this purpose, I 
Pelle the cost of the whole road would be taken 
and then divided and apportioned, according to the 
various frontages. 


COMPENSATION (50213).—This is a wonderful 
instance of a confusion of ideas. The Employers’ 
Liability Act can have nothing to do with such a 
case, for it only deals with injuries received by a 
workman while working for an employer. Here 
the man was run over and injured, and if he can 
show that there was negligence on the of the 
driver of the cart, he should sue him in the County- 
court for damages ; but it is not impossible that the 
injured man contributed to the accident by his own 
negligent way of crossing the road, and if so, he 
could recover nothing. He can, however, claim as 

es any medical and other expenses caused by 
the accident; also his wages, and something for 
the pains and suffering endured ; and he had better 
have the policemen as witnesses, if they support his 
case. If the injured man was in the regular service 
of his employer, he can claim wages from him during 
his temporary illness, unless the employer has given 
him notice to leave. 


Wu1—Tervst—Larss or Trxe (50216).—I pre- 
sume the will in this case was proved, though that 
is not stated; and I should like to see a copy of it 
before advising fully as to proceedings. ut as 
far as I can see, the son of the executor has legally 
become, and, further, has placed himself in the 
position of, a trustee, and so would be liable ; 
while as this is clearly a trust of some kind, the 
mere fact that seven years has elapsed would be no 
bar to any proceedings by or on behalf of the bene- 
ficiaries, as the Statute of Limitations would not 
apply. 

MARRRD Woman—Conrracr (50229).—It ap- 
pears that in this case the ies were marri 
subsequently to the 9 Aug.; 1870, and are, there- 
fore, subject to the provisions of the Married 
Women's Property Act, 1870, if not to that of 
1882. By section 12 of this former statute it is 
enacted that the husband shall not be liable for his 
wife's ante-nuptial debts; but the wife shall con- 
tinue responsible, and any separate property she 
may have will remain liable to satisfy such debts. 
The result, therefore, is that the wife will be liable 
upon the agreement entered into before marriage; 
but if she has no i property, this cannot 
well be enforced; while the husband will not be 
responsible upon this contract, unless he received 
money or property with his wife, when he will, by 
the Married Women’s Property Act, 1874, be re- 
sponsible for the debts to the extent of that pro- 
perty. I should advise the querist and others con- 
cerned with these questions, to read my shillin 
„Handy Book on the Law Relating to Marrie 
Women and their Property,“ where I give all three 
Acts complete, and took a deal of trouble to make 
the matter plain to every reader, however unskilled 
in legal questions. 


Bui Dm Socrery (50231).—The trustees and 
directors of this building society would not be 
personally responsible to repay deposits unless, in 
receiving them, they have exceeded their borrowing 
powers as prescribed by the Act of 1874. The 
querist is bound by the rules, and these doubtless 

vide that deposits withdrawn shall be puid out 
in rotation, and perhaps his turn for payment has 
not yet come. think the question would have to 
be submitted to arbitration, according to the rules 
and doubt whether the querist would do much good 
by suing the society, though if he obtained a judg- 
ment for over £40 he might present a petition for its 
compulsory winding up. 

LrecaL ACCEPTANCE (50271.)—I see that this 
question has already been answered by F. W. H.“ 
with whom I quite agree so far as it goes. The 
question as it stands is simply unanswerable, be- 
cause, as usual, the material point is omitted. 
What was the arrangement made when the new 
bill was given? If the bank still hold the old bill, 
then the effect of taking the new one is simply to 
suspend the bank's right of action upon the first 
until after the second bill becomesdue. But if the 
old bill was given up, then it may be that the bank 
took the new billin discharge of the old one, and in 
that case F being no longer aparty to the transac- 
tion, would of course be released ; but otherwise 
he remains liable on the bill he signed. 

APPRENTICE—Hovurs—ILiness (50288).—I quite 
a with the answer given to this question by 
“T. F.“ last week. Bat, on the other hand, I am 
only concerned with the law of these matters, and 
sare fa master cannot compel his apprentice to 
work beyond the hours stated in his indeutures, nor 


could he punish him for refusing to do so. Neither 
has a master any right to stop the wages of an 
apprentice during his temporary illness. 
IncomE-Tax (50276).—The proper tax charge- 
able upon lands and tenements, including corage 
roperty, under schedule A, is 6d. in the pound. 
hedule B relates to farms, nurseries, market 
gardens, and the like, and is 3}d. in the pound: but 
it does not include ordi dwelling-houses, which 
come under schedule A. i 


Ricut or Way—Cuuron (50304).—I am afraid I 
cannot understand the position of these roads and 
this gate without seeing some sort of plan. Nor is 
it stated for how long the right of way over B.’s 
pasture land has been used by A. Nor is it said 
that B. proposes to keep his gate shut, for there 
could be no harm in having a gate which A. could 
open when he wished. But, as a general rule, a 
way to church is a way of necessity, and it cannot 
legally be blocked up by the person over whose land 


Hana. 

GE SETTLEMENT— REVOCATION (50329).— 
This querist has fallen into a common error. He 
knows all about the facts of the case himself, and 
forgets I can only know what he sets down. hat 
was ‘‘ ihe money, and what was done with e 
the settlement ? ` I presume it was agreed to settle 
all future property of the wife to the trusts of the 
settlement, and for the benefit of the husband, 
wife, and children. If so, the settlement cannot be 
revoked merely at the wife’s wish, for the children 
must be considered, whether born or unborn, and 
could settlements be so summarily set aside, they 
would be worse than useless. The executors have 
a year before they can be compelled to pay over 
legacies. Perhaps I might have something more to 
say on the settlement if I first read it. 


0 ae LORD AND 5 TO QUIT 
50332).—Presuming there was no written agree- 
ment Pe that the house was not taken for any 
stated time, then the holding was a yearly tenancy, 
and therefore the querist must give siz months’ 
notice to quit, and that notice must expire at the 
commencement of the tenancy, 24th June, and 
must accordingly be given at the Christmas pre- 
ceding. The notice from March would be only a 
uarter’s notice, and so would be useless in the 


od Absence of any agreement that a quarter's notice 


should be enough. 


Legacy Dury AND GIFTS—EVASION OF THE 
Law (50337).— This querist must either be very 
simple himself, or he must think those who make 
and administer the law are simpler still. I may 
say at once that the transparent device which he 
purposes, for the purpose of evading probate duty, 
would not hold water for a moment. Either the 
deed of gift would amount to a will, and so require 
probate duty, or it would not, when the wife 
would have to pay the same duty upon the letters 
of administration, though she might then only get 
a share of the property. All evasions of this sort 
are moreover expressly met by the statutes 
relating to the duty, and I should not advise any- 
one to try his hand at evading the law, because in 
doing so he may fail altogether, and must dis- 
astrously affect the position of those he meant to 
benefit. 

TRUST— STATUTE OF LIMITATION „ 
suming A. “s husband to ha ve known of the division of 
the money between C and D, there can now be no 
claim. But if there were any fraud or breach of 
trust in the division, which has only just been found 
out, the statute would not apply, and the executors 
might still have a chance. But without fuller facts 
I cannot advise in such a question. 


ADMINISTRATION—EXEcUTORS (50326).—l. Let- 
ters of administration cannot be obtained until 14 
days after the death. They should be applied for 
soon, and by s. 40 of Statute 44 Vict. c. 12, there 
is a penalty of double duty chargeable where letters 
of administration are not taken out within six 
mouths after the death. 2. I do not understand 
about this stock ; perhaps it relates to some clause 
in the will, or some rule with which I am not ac- 

uainted. 3. Executors are allowed a year from 
the death before they can be compelled to pay 
legacies ; but they may y them sooner if the 
like. 4. The Marrie Woman's Property Act, 
1882, expressly saves all existing and future settle - 
ments from its operation, as I have already ex- 
1 in these columns, and more fully in m 
ittle book on the Act. The wife, therefore, though 
a widow, cannot have the trust funds transferred 
to her own name. But if the trustees keep her 
money ufter the time, she can sue them for its 
recovery ; and if she thinks there is anything 
wrong, she can ask for an account; but it may be 
ordered at her own expense. 


CORPORAL PUNISHMENT aR general, a 
teacher can inflict reasonable corporal punishment 
upon a child, if he does so in accordance with the 
rules of the school, for, in law, he has a parent’s 
authority for the time being. 


IncomeE-Tax.—PowER oF ENFORCING PAYMENT 
(50353).— A collector of Queen's taxes by virtue 
of his warrant is authorised to distrain for them 


upon the pro of the person ble. He 
coal. double do so in the case of 

apartments if he were sure as to which was the 
property. Where the powers of distraint are not 
IN an action can be brought in the name of the 
Attorney-General in the High Court, and judg- 
ment on this could, I believe, be enforced by 


imprisonment. 2 
Fred Wetherfield, Solicitor. 
2, Gresham-buildings, Guildhall, E.C. 


THE PSYCHICAL SOCIETY’S EXPERI- 
MENTS ON REICHENBACH’S PHE- 
NOMENON. 


[21424.J—Ir seems to me peck that the 
experiments described by Prof. Barrett as referred 
to in your ‘Scientific News’? column in No. 945 
may be susceptible of a different explanation, and 
may be invalidated by the introduction of another 

henomenon against the influence of which it would 
be well to any future experiments. 

May not the result have been due to uncon- 
scious cerebration’’ or psychic or mesmeric influence 
from the gentlemen in ge of the break acting 
on the observer. Without assertin cog has as to 
the positive existence of this psychic force, I may 
point ont that there is at least as much evidence for 
the existence of some such mind action as there is 
in support of Reichenbach’s phenomenon. . 

Now the value of the evidence in these experi- 
ments dependsalmost entirely on the coincidence of 
the time of making or breaking the magnetising 
current, and the ‘‘exclamation’’ of the observer 
that he saw something. But if such an action 
between mind and mind as I have referred to can 
occur, it seems to me possible, if not probable, that 
after those gentlemen had worked for some time, 
and were naturally anxious for a certain result, 
their minds, or one of them, might communicate un- 
sciously with the observer’s mind, and might 
influence him to see, or think he saw, what they 
hoped he would. 

o obviate any chance of such a thing, the make 
and break might be made at regular intervals of 
duration Lewy to agone present by a 5 
chrono ical arrangement registering the times 
as Well, An independent record of the times at 
which the oI 1 A cone afterwards 
be com wi nograph register. 

ne J. Brown, Belfast. 


THE SLIDE-RULE. 


[21425.]—I nore with regret that the letter on 
the slide-rule, by Theodore Reunert (21241), has 
failed to meet with the recognition it deserves. 
The immediate effect was to originate a discussion, 
or rather a duel, between the advocates of 
the merits of the rival instruments; but not one 
jot has Tyro ” benefited thereby. 

Will T. Reunert kindly say whether he is 
aware of a siz-inch slide-rule in the market? I 
am afraid 10}in.—the length of the rule he refers 
to by M. Tavernier-Gravet—would be too long for 
a draughtsman to carry about in his t. 

I am very anxious to learn to use the instrument, 
and in common with other readers, would gladly 
welcome a further communication containing a few 
hints on the purchase of a rule suitable for the 
pocket, and on the initial steps to be taken to 
acquire the use thereof. Eccleston. 


Illuminated Semaphores.— Messrs. Clemin- 
son and Tuer have introduced the plan of rendering 
railway semaphore signals visible at night by 
lighting the arms up from within. In this way the 
signal arms, besides being visible by day, are alo 
useful at night, and the coloured lanterns may be 
discarded. The arms are formed of rectangular 
panes of glaas boxed in wooden frames and contain 
within them lanterns or electric lights. If the plan 
answers well in practice, the electric light would be 
the most convenient illuminant, but some kind of 
detector would be necessary to insure that the cur- 
rent was not interrupted. 


A New Copying Process.—A Hungarian 
chemist has patented a process by which a paper, 
impervious to water, is painted with the following 
solution: Gelatine, 1 part; glycerine, 5 parts; 
Chinese gelatine, 0'2 part; water, 1 part. The 
manuscript is written with the following solution : 
Water, 100 parts; chrome alum, 10 parts; sul- 
phuric acid, 5 parts; gum-arabic, 10 parts. The 
manuscript is laid on the first paper, and the sur- 
face of the latter is thereby rendered incapable of 
taking up an aniline colour solution with which the 
first surface is then flowed. Excess of colour is ab- 
sorbed with silk paper, and negative impressions 
are then taken on clean paper. 

OF the 414 rails which broke on our railways last 
year, 253 were double-headed, 149 were single- 

eaded, and 12 were of the bridge pattern; of the 
double-headed rails, 190 had been turned; 161 rails 
were made of iron, and 253 of steel. 
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REPLIES TO QUERIES. 


„ In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. 


149105.]— Artificial Limbs. — If ‘ Timber 
Toes’’ and the other individuals would save time, 
money, and trouble, they had better go at once to 
a practical man. 
for over four ye made by Whiting, of Brand- 
street, N.W., and during the whole of that time I 
have only had it repaired once. Before I had the 
leg I tried all manner of ways and means to make 
a substitute, but could never succeed in gettin 
anything to walk on, they were all too heavy, an 

ing to the stump, or else would not hear my 
weight. So at last I gave it up, and invested in a 
leg made by a practical man, and I can safely sa 
I never spent money to more advantage to arl. 
The maker has entered into a contract with me to 
keep it repaired for five years, so should I, at any 
time, have a smash, it will cost me next to nothing, 
and I shall be supplied with a leg as good as new. 
What can be better or cheaper? I am sure, if 
„Timber Toes” has had one balf the bother and 
trouble I had before I obtained the leg, and knew 
the feeling of relief and security an artificial gives 
one, he would have one made forthwith, without 
yea the MECHANO further in the matter.— 

WIE. 


49324.]— The Sundial of Ahas.—My thanks 
are certainly due to Sigma for the trouble he 
took to comply with my request in E. M.” of 
30th March last, but it having escaped my memory 
until last week must be my excuse for not having 
acknowledged his letter earlier. As he gives the 
substance, it is gathered that the miracle was 
effected by the phenomena of Parhelia ; if so, the 
discussion of this question lies beyond me. it is, 
however, quite open to question; for this reason— 
Has itever been proved that Parhelia have ever been 
seen in such a latitude as that of Syria? All that I 
can remember to have read of them (and that is 
gon ago) is that they were common only in very 

igh latitudes—the coast of North America, for in- 
stance. Ithink it is obvious why they should be 
rare in low latitudes—but this I leave.—Gezo. H. 
LANCASTER. 


V ing more knavish 
and dishonourable than the manger in which 
modern science conducts its case I cannot con- 
ceive. Mr. Peck expects me to submit to the 
arbitration of an editor who suppresses every 

ph and communication that tells against 
pop prejudice. It is a scandal and dis- 
grace to our periodical literature that such partial 
and one-sided behaviour should be resorted 
to. What are you afraid of, if you think 
IJ. am wrong? Mr. Peck dares not submit 
his model to my np pee but wishes to boast 
155 his possession of my £10 proves his case.— 
OHN EN. 


[We have had to leave out a good deal, from a 
wholesome dread of the law of libel, for which Mr. 
Hampden cares very little; but we have allowed 
all the abuse of ourselves to remain. Our readers 
may have remarked from the beginning our doubt 
as to the possibility of formulating any conditions 
which could satisfy Mr. Hampden and any reason- 
able an nist. If Mr. Peck likes to send a 
sketch and a short description of his sundial, we 
will insert it for the gratification of our readers, 
and there the matter will end.— Ep.] 


[19543.]—Horse-Power of Engine.—Thanks 
to T. P.“ for his reply on p. 89. My query, 
however, was more particularly with reference to 
en gines working expansively, and I should still be 
glad if some kind reader would explain what power 
am engine would indicate, diam. of cylinder 16in. 
length of stroke 2ft., steam pressure 60lb., number 
of revolutions 70 per minute, the steam being cut 
off at 10in. ; also, how to calculate it.— A. B. G. 


[49737.]—Fog-Signals (U. a.) Am I to undor- 

„Mr. Ollard, that the apparatus in use on the 
G. N. R. is used in 1 of e ard if 80, 
is the system patented? An Ex-Pointsman’ 
states the cost to a local railway company havi 
about 500 miles open, with over 800 engines, an 
about 4,000 signals, does not average less, including 
cost of placing them on the rail, than £5,000 per 
annum. I may state that since first wrote I have 
learnt they are purchased from the manufacturer 
at so low a rate as 10s. 6d. gross, and that the 
annual average cost to a railway company of about 
the same extent of mileage (viz. miles) for 
fog-signals alone is about 1,300 only. With 

t to the system patented by Messrs. Croft 
and Lomax, of e can Ex-Pointsman say 
whether it was ever adopted by any railway com- 
pany, and if not, what objections were raised 
a it? It seems to me that the cost of its 
application would be considerable, and that would 
be one reason against its adoption. Another reason, 
probably, it is rather complex than simple in con- 
atruction.—INQuIRER. 


I have been wearing a leg now | (M 


[49852.]—Lecture Experiments.—The fol- 
lowing works I have, and can thoroughly recom- 
mend: — I. Electricity. Stanley's Electric 
Disc,“ and Tyndall's Lessons (not Notes“), 
both of SANT, a an bridge (see front page of 
“ ours ). 2. Chemistry. Monier's 500 Ex- 
periments for One Shilling ” (Townson and Mercer, 
89, Bishopsgate-street Within, E.C.), Walenn’s 
Little Experiments for Little Chemists ”’ (Allman, 
Oxford-street). 3. Acoustics. Mayer on Sound’ 
acmillan). 4. Optics. Bayer and Barnard on 
„Tight (do.), Wright on “ Light” (do.), 
‘* Science at Home (Pumphrey, . the 
two latter being reprinted from“ ours.“ I may also 
add Statham's First Steps in Chemistry.“ Mr. Cap- 
latzi has, or had, a few copies. The Electrician’s 
Guide,“ a little book containing some experiments 
which I have not met elsewhere. If I can be of 
any further assistance to you, I shall be pleased.— 
H. G. Jaoxson. 


(49923.]—License.—If ‘‘ Scotus ” makes a busi- 
ness of selling watches in gold or silver cases, he 
will certainly require a license; otherwise he is 
liable to a prosecution by the Inland Revenue 
authorities. Moreover, if any gold case contains 
more than two ounces of gold, he will require to 
take out the large license, costing £5 15s. ; the 
license to sell under two ounces, costing £2 6s. 
There is no doubt about the matter, and the reply 
of ‘* Scotus” to ‘‘ Alfojoe” does not appear to 
have any bearing upon the question, as the duty 
charged upon plate is one thing, and the license to 
sell, quite another matter; the plate duties being 
paid at the Goldsmiths’ Hall when the articles are 
stamped, but the licenses to sell are collected by 
the Inland Revenue. The duty and license are as 
distinct and separate as the duty on spirits and the 

ublican’s license to them. ‘‘Scotus’’ seems to 
ve confounded one with the other. I quite agree 
with ‘‘ Alfojoe’’ that unlicensed dealers in plate and 
watches are too numerous to be pleasant to those 
who may have paid licenses for many years past. I 
have reason to believe, however, that if the notice of 
the Inland Revenue people was directed to such 
cases, they would promptly compel such unauthor- 
ised traders to take out a license, or abandon their 
dealings.—CHRONOS. 


(49925.]—Plumbing.— Solder Refining.—It often 
happens that solder will get some foul rubbish into 
it, such as zinc, burnt tin, lead, iron, &c., which 
causes the solder to work short, set.“ or 
crystallise contrary to the general rule. This is 
known by the solder quickly curdling or setting and 
working rough with the tin separating, and looking 
like so much sawdust, excepting colour, which, if dis- 
turbed when cooling, is a kind of gray-black, with a 
very porous face. This is often caused y over-heating 
the metal, viz., by making it red hot or by dipping 
brasswork into the pot for tinning, and also when 
soldering brasswork to lead, when, if brasswork be 
dipped into the pot too hot, the zinc leaves the 
copper and the tin takes it up, because the tin and 
zinc readily mix. A small portion of zinc will also 
cause the lead and tin to quickly crystallise or sepa- 
rate. This requires very particular attention, and 
cannot be managed otherwise. Solder zincy.—If 
you have any idea that there is zinc in your solder 

the least trace is quite sufficient), heat it to about 

00°, or nearly red h : in th 

if visible, or red hot, in the day time, it will be at 

east 1100 of heat, enough to spoil any metal: red- 
hot irons don’t improve eae Throw ina lump of 
brimstone (sulphur) which melts at 226° Fahr, but 
at a greater heat between this and 430°—just below 
the melting point of plumber’s solder, it thickens, 
and from Be to 600° remelts, and again becomes 
thinner: hence the one reason for the increase of 
heat. The other reason is that at 773° Fahr. the 
zinc melts, and being lighter than lead or tin, hasa 
chance to float, RET ly with the aid of sulphur. 
The gravity of łead is 11:45; tin, lighter, 7'3; and 
zinc, lighter still, 6°8 to 7, (just enough to rise); and 
sulphur 1:98. The latter readily mixes with the 
zinc, &c., and carries the lot of foreign matter to the 
surface. It also brings up all the oxidised 
lead and tin in the form of a whitish 
powder called ‘‘ Putty powder,” which may be in 
the pot, or makes it fly totheiron. This being the 
case, skim the solder well, and with the aid of 
tallow after the heat is brought down to about 400°, 
or just below working point, stir the lot well up in 
plenty of tallow, which will free the sulphur, and 
your solder will be clean. good lump of resin 
will improve it (add a little tin). If you have very 
much zinc ent the best way will be to granu- 
late the solder as follows:—Just at setting point 
turn it out of the pot and break it up with the 
dresser, like so much mould or sand. Put it into an 
earthenware basin or jar, or back into the pot, and 
cover it with spirits of salts; let it soak for a day or 
so, then well wash the lot, and serve it as above. 
This will effectually take the zinc out. Afterwards 
add a little more tin to compensate for that de- 
stroyed by the excessive heat, and the acid. A 
little arsenic very readily carries zinc through 
the solder as the one clings to the other lovingly. 
Solder burnt.— This is often taken for ziney 
solder, and is generally caused by the attention of 
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can be secured.— 
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the mate.“ Ido not know which is the worst, 
zincy, solder, or burnt; I think the latter, because it 
cannot be so easily detected. If we suppose that 
injury results when you make the solder red hot, say 
toa visible red in the dark, 950° Fahr. (nearly 450° 
hotter than it should be), what must we suppose 
will be the consequences if you get it to a bright 
red, so that you can plainly see it in the daylight, 
which will be 1,300° Fahr., or 700° above what it 
should be. en we consider that tin meltsat 428°, 
and lead at 612° (or the two together at 440°) that 
lead rapidly becomes porous, and oxidises at 612° 
(rion it is known as rotten), and that tin at 428° 
orms putty powder, what may be when 
they are subjected to such heat? all the 
g f 1 so to speak, or more properly speak- 


ing (if may use the term) e bindin 
properties, get burnt up, and it is this 
liable and binding property which 


makes 
e solder work like butter, which ductility is 
always seen in good solder. This is one reason ; 
but for the other, when the metal becomes at the 
ordinary heat cloggy and dull“ it won't move = — 
it is charged with the oxides of lead and tin, which 
will not separate from the mass; it must have 
some assistance to carry it up. Well, it is readily 
carried up with sulphur; the sulphur carried up 
with tallow, and the consequence will be that as 
the tin has suffered the most, it rises in an iron grey 
sometimes a little yellow—colour, and the sur- 
face of the metal will look hard, and seem to say 
There has been a separation; give unto me tha 
pornoa which you have taken away from me—my 
tter half—tin ! ” l 
P. J. DAVIES’ MAXTMB. 
Zinc and arsenic mixed with lead, 
Form the mason’s mallet-head ; 
Arsenic and sulphur's very light, 
And carry zinc trom solder quite. 
By keeping this to gentle heat, 
The work will nearly be complete ; 
Touch“ and resin do the rest, 
The solder’s now the very best. 
But burning solder makes it rotten, 
A point which must not be forgotten ; 
If so, put some sulphur in the pot, 
And stir about the smoking lot. 
Then some tin, ’tis understood, 
Will make this solder pretty good ; 
After this you should take care, 
The proper heat is always there. 


Solder, bad.—I£ you have only a small quantity of 

solder, burnt or zincy, it is best to make it up into 

fine solder, or use it for repairing roofs. Remem- 

ber, do not put fine solder into your plumber’s 

solder, unless you know what it is, as the bought 

ane solder often contains all sorts of metals.—P. J. 
AVIES. 


%% o Epe Nozzle. — Suppose length of 
nozzle is 3:5, and diameter at root 1°8, then mark 
off from root end five equal spaces, each 5 long, 50 
as to leave 1-1 length of parallel bore at orifice end, 
then the diameters will decrease as follows: (1:8), 
1-51, 1°29, 1-14, 1°05, 1°0. Set those out on a dia- 
gram, join the points, aud you have the outline of 
the taper required.—J. T. M. 


[49987.]—Lamps for Magic Lantern.—Try 
one of the two-wick or three-wick paraffin lamps.— 


ot, only just visible in the dark, | C. T 


[49995.J]—Steam-Launch Propellers.— This 
query is one that can be answered ony by experi- 
ment, and it is doubtful whether a speed o 
will be obtained unless a greater draught than lft. 
LEDURHAM. 


{19999.]|—Photo. Query.—I suspect if Jail- 
bird ” wants an answer to his question, he will have 
to bring an action, and so tuke the opinion of the 
court. Some photographers have peculiar notions 
of their rights in connection with portraits.— T. P. 


[60008.|—Oval Holes.—Oval holes, I don't 
know; but oblong can be done by drilling two holes 
one partly over the other. In the machine, I believe 
they use half-round drills, and the work is pushed 
hard against them, when the hole is cut for any 
length.—C. K. 


[90027.]—Medical Query.—This is one of a 
class of queries which even medical men decline to 
answer. There are plenty of books purporting to 
give information of the kind, but the wise are 
scarcely inclined to act upon their own views with- 
out competent advice; and in a question of the kind 
where, it appears, surgeons differ, what does the 
querist expect ? —TuLIT. 

50031.]—Regulator for Coil.—If I knew what 
‘¢ Ariba ” meant I could probably answer his ques- 
tion; but if, as I suspect, he wants something to 
regulate the strength of the current given to the 
patient,“ he will find that in back numbers. But 
surely he ought to have given an idea of the con- 
struction of the coil to which he wishes to apply the 
regulator.—S. P. T. 


[50058.]| Landlord and Tenant—Notice to 
Quit.— To Mr. WeETHERFIELD.—I am obliged to 


Mr. Wethertield for his replies to my query, and 
am sorry that I did not make it sufficiently clear. 
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„Collector“ is right in his supposition that it was 
a surrendered lease ; at least, so I considered it. The 
landlord going over the house with me on the Ist 
November and accepting me as a tenant, gives me 
good grounds of support to my view of the matter, 
although the portion of the quarter’s rent was paid 
by me to the outgoing tenant. The point in ques- 
tion is just this, and J trust I shall make it plain :— 
As the outgoing tenant surrendered the occupation 
to me, with the landlord’s sanction and approval, on 
the lst November, does not my tenancy commence 
on that date, notwithstanding the fact of my portion 
of the quarter’s rent due at Christmas being paid to 
the outgoing tenant’ And would it have made any 
difference as to the commencement of the tenancy 
had my portion been paid to the landlord instead of 
the outgoing tenantr As I stated before, some 
lawyers tell me one thing, and others entirely 
different. It seems, in fact, to be a very nice point 
of law, and as such, very valuable to the readers of 
the ExdLIIsI Mrcuanic. I will accept Mr. Wether- 
Sana decision as final, whatever it may be.— Sun 
UDICE. 


[50133.]— Bleaching Straw Hats.—I am in- 
terested in the reply to this query, but should like 
to know which is correct of two replies on p. 202. 
„Grapho' says, Wash the hats and dry 
thoroughly; put in a box; burn a Ei piece of 
roll brimstone; leave hats in box all night.” 
L. Archbutt says, ‘‘ Thoroughly soak the hats with 
water; put in a box; burn a uful of flowers 
of sulphur ; take out hats in half an hour. — C. W. 


450139.]—Ale and Porter Bottling.—I am 
tly obliged and indebted to W. L.“ in 80 
indly answering my last query. Iam told that the 
enforcement of carbonic acid into the liquor is a bad 
papd and is not adopted, and is not required. 
“W. L.“ could mention any other known 
practice to get it ripe, I shall thank him.—J. S. 


[50140.]—Isochronism.— As “‘ Alfojoe ” wishes 
a brother workman to answer this question, I will 
do so to the best of my ability. Unequal arcs of 
balance vibration in a watch are those of different 
angular extent, as 360° and 300°, 490° and 360°, and 
so on, arising from difference of friction, as when 
the balance vibrates on the end of the pivot, and 
varies in the hanging position, caused by extra 
friction on the sides of the pivots and holes; also 
from difference of power in the mainspring, as in 
the going barrel watch, when the m.s. is wound up 
to the top, and when it is only a little wound up: 
it is not uncommon for the vibration to vary half a 
turn at these two points, the watch being kept in 
the same position; but watches are not always 
kept in one position, being sometimes laid down, at 
others worn in the pocket, or huug up; therefore. 
it will be easily seen that the two above mentioned 
causes of difference in balance vibrations are some- 
times compounded (and here I must say that the 
English fusee, with good adjustment of m.s., is 
more important than 1s generally supposed in high- 
class timing of pocket watches aiid marine chro- 
nometers). Now, watches are tested in two ways 
—viz., by letting down the mainspring—i.e., first 
wind up the watch (in the usual way) about half 
or three-fourths ; then, disengaging the barrel-click 
from the ratchet, and let the ms. down a 
turn or more: this causes it to pull the fusee 
and train of wheels round with less force, and 
the balance vibrates less in consequence. Pre- 
viously to this being done the m. spring’s force is 
adjusted to pull equally every turn, and part of the 
fusee. The watch is brought close to time and 
rated a day or so under this adjusted condition of 
the m.s. and noted in a book kept for the purpose. 
Then, letting down the m.s. as before mentioned, 
rate another day or so and compare; the rating will 
stand thus: 


a : S 3 g ; 
5 8 se 3 3587 83 
8 ah E 2 Ee 
Dial h. m +00 

up 90 120 +10 10 Lon 
X 9 0 12 0 710 + 20 Short 


This shows the pendulum spring to be isochron- 
ous. Marine chronometers are usually tested in this 
way, as they are allowed to swing in their gimbals, 
when used at sea, or on land. Pocket chrono- 
meters, levers, duplex, and others are tested for 
arcs and positions at the same time, thus—as 
before. Set the watch to the clock: 


TRIAL No. 1. 
> 2 a 
E 4 88 2 82 
z 2 8.8 3 2 
Š a Am g 50 
Long are Dial. 9 0 30 — 00 — 00 
12 up 120 30 — 00 — 0 0 
Short 6 55 30 3 0 -00 — 0 0 
ares 9 ag 60 30 — 0 0 — 90 0 
8 90 30 — 00 — 00 
This shows the above observations to have 


to the clock in all positions, and is perfectly 
iscchronous: we do not often get such timing as 


this. The following is more like the real thing :— 
TRIAL No. 2. 
s: No. of Error on 
Positions. ilour. Rate. Clock. 
— 00 
Dial. 240+ 0 5 +05 
12 up 2440+ 45 + 5 0 
6 „ 240 — 3 0 + 2 0 
. 240 — 20 + 0 0 
3 24 0 — 20 T 2 0 


This shows the pendulum spring to be isochronous, 
nearly, but the positions unequal; the sum of 
errors of 12 and 6 = + 1-5 in 2 days, and that of 
the 9 and 3 = + 0:0 in 2 days. It will be seen 
that the 12 and 6 sum is + 0°75s. a day over 
the 9 and 3 sum. I have drawn this out so to 
show what is a reality in positions, and is nearl 
always so in chronometers. I will not discuss this 
point now—only mention it as a fact. Now, this 
timing result in No. 2 trial is not supposed to arise 
from error in the mechanism, so far as we can tell, 
for I will suppose all possible care was taken in the 
making and examination of the various parts. The 
balance is supposed to be poised, pendulum spring 
true and flat, over-coiled, one, two, or three turns, 
duo in uno—1i.e., helical with the bottom turns 
volute, and 3, ł, 1, 2, or more turns at the top, or 
simply a flat ordinary spring. Any of these forms 
may be applied, but neither one or the other will 
insure perfection. Now, as just stated, the 
balance is supposed to be poised. This is done 
when the pendulum spring and collet is re- 
moved. It is then placed in calipers, or other 
kind of tool, to find what part preponderates, and 
is corrected until it will revolve uniformly, or 
stand still at any point, while a tremulous motion 
is given to the tool, in which the pivots are placed 
loosely. When the poise is satisfactory, the pen- 
dulum-spring aud collet is replaced on the staff 
15 and is placed in the watch, stud fastened 

own well (be sure it never moves with the vibra- 
tions of the spring). When the watch is got to 
time it is tested. If found to result as in table 
No. 1, let it go: if as No. 2, the usual way to 
correct the positions is to draw out a screw and 
screw in the diametrically opposite one, until the two 
positions, say 12 and 6, are brought alike to time; 
if, as in table No. 2, draw out the 12 screw and put 
in the 6 o’clock screw, and do the same with the 9 
and 3—i. e., 3 out and 9 in. Now, we have a dislike 
to do this, for the reason that it puts the balance 
out of poise, as we think, and perhaps really so. 
(Iam now considering the balance in a state of 
motion, the state which it attains in the watch 
while going, and I think must be different to when 
it was tried and poised in the tool, for then we 
steady it, and allow it to move, if it will, by the 
tapping or tremulous motion we give to the tool 
holding the balance pivots.) Now, the balance 
la ming is cut in points diametrically, and therefore 
free to move towards or from the centre of motion 
by different degrees of temperature, to effect the 
compensation; but we have another cause of motion 
operating on the balance—that of centrifugal force, 
extending it, perhaps not equally. Then, again, the 
pivots may not be perfectly round, though by our 
ordinary eyeglasses may appear to be so. The 
pendulum collet may be a little out of poise when 
the spring is pinned in (the pin should be no larger 
or longer than is necessary) ; indeed, often an error 
exists just at this position of the collet pin. Of 
course in high-class work we are careful of all this, 
because when placed on the staff they become a 
part of the mass of the balance; therefore, I think 
that when we move the oe screws to equalise 
the positions we may also poise the balance (in 
some instances) when it is in a state of motion. 
This reply is rather drawn out; but I trust it will 
be of use to Chronometer,“ and an insight for 
those readers not in the art.—R. B. 


50151.] - German Pressed Yeast and Bread. 

—I am obliged to Cypher for his reply, and 
many others will be as glad as myself to read his 
promised information on bread-making. At same 
time I venture to hope that others of your sub- 
scribers will reply to my question, as I am un- 
fortunately no wiser than before. The assurance 
that bread is made as good in England as else- 
where I never doubted, only I have never tasted it, 
and despair of doing so. Ido not assert that our 
bread is not good, but that it is far from being as 
good as Vienna bread. German pressed yeast, I am 
prepared to again assert, is whiter than any brewery 
barm. None of the o from our Burton pale ale 
brewers can approach the whiteness of the Vienna 
roduct. I speak of compressed yeast, and not 
aving all water pressed therefrom and dried; 
qualities absolutely dry I have not had more than 
experimental experience with, and was not aware 
that they are generaily to be met with in commerce. 
If so. I am surprised that Cypher” has had to 
throw them away ; it seems due to negligence, as a 
“dry ” yeast will keep for an unlimited time. I 


been | have known Burton pressed yeast turn bad in 24 


taken every three hours: that the watch has gone hours, and cannot uuderstaud the benefit that 


could possibly accrue to a brewery barm from a 
voyage to and from the Continent. Any judge 
could immediately detect the difference in the two 
kinds. The compressed yeast made in breweries 18 
sold to 5 i and eee . tay cheap e, 
but perhaps the greater of it goes down 
the eee German yeasts are often also destroyed 
by being kept too long or spoiled by carelessness, 
and if not fresh, of course the produce from a 
brewery in the neighbourhood would be more 
vigorous than the quality that comes from the 
Continent. All barms met with in commerce are 
perishable; on this quality mainly depends ther 
value. Icontend the German barm keeps much 
better than any brewery product. During the 
warm weather of a summer, Burton barm of best 
3 0 withstands a journey to Ireland. 
inst this 


have examined Continental qualities 
good during similar weather after fourteen days. 
Again, I would beg to ask, why cannot we a 


7 | and export (after supplying ourselves), a similar 


uality, instead of paying such enormous prices 
or what we receive from abroad? Perhaps Mr. 
Thoms will give us his opinion.—CYGNET. 
[50151.]}—German Pressed Yeast and 
read.—I beg to take decided objection to 
‘‘ Cygnet’s’’ assertion that nearly every English- 
man who has travelled ‘‘ will agree with the act 
Y) as stated by *“ Disgusted an oad that our 
lish bread is so inferior to the qualities one 
finds abroad. I know sire paraang of the 
art of breadmaking. I only know some of 
how and of what it is made. I have eaten it in 
some hundred places in England, as well as 4 78 
haps a Ba different places in other parts of the 
world; and I claim, therefore, with this amount of 
experience, the palm of a sound, fairly palatable 
and economical staff of life for the ousehold 
bread made and sold by the ave English baker ; 
or, if you like, the German er in England. 
The bread (brod) of the City of the Wien“ 
cannot be com with the loaf sold in Englan 
for the simple fact that they are things unlike, an 
so, incomparable, the one being made of rye and 
the other of wheat. It would be just as fair to 
make a comparison between the mohnbrod (Jews’ 
cake) of Vienna, and the crusty, spongy, tasteless 
production of the Paris baker, sold under the name 
of du pain. Yet this would be even less un- 
reasonable than comparing the English wheaten 
bread with the wheaten productions of the Vienna 
backerei, which I suspect is just What Cygnet 
and Disgusted Foreigner have done. The bread 
of Vienna, as I have above stated, is made of rye. 
This is the staple food, of the Austrian Empire at 
least, from the Kaiser down to the poorest Schwab 
or Czek labourer, and I suspect that some travel- 
lers’ experience in eating and drinking begins and 
ends with what is placed before them at their 
hotels, and the asserted superiority of Vienna 
‘bread’? has reference only to the breakfast 
„Semmel,“ a delicate, brown-baked, crisp-crusted 
morsel, made from expensive Hungarian Kaiser- 
mehl,“ and mixed (at most bakers’) with milk 
instead of water. is little loaf weighs loz. 
(three loth by law), and costs two kreutzers, or 
avout ñd. per lb. Are English breads and a product 
of this sort comparable articles? The brod of the 
Teuton—the ce“ of the Muscov—the chileba of 
kindred Slavs, and the Ras-ovy brod of their several 
mountain ranges (which latter contains more of 
the oat than the rye), are food anything but 
acceptable to Western stomachs. They are of all 
shades of colour too, from brownish-grey (the 


colour of the schoolboy’s slate) to a dark nondescript 


hue inclining to blackness: heavy and close - often 
with scarcely visible air cells disseminated through 
it, moist even to sticky, aud with a darker akin 
(I can’t call it a crust) about „in. thick (produced 
by pouring water over the loaf during the ss 
uf baking), and as tough as the half-cooked skin of 
a piece of pig. The effects produced by such bread 
as this (not on the foreigner alone) are those which 
an ancient teacher evidently indicated when he 
prohibited ‘‘ pulse” as the food of his scholars. 
Some of ‘‘our’’ readers who may have been in 
America on the occasion of the late Centennial!“ 
will perhaps remember what a fuss was then made 
over Vienna bread ” and yeast. Large sums were 
paid to some one (I ould never make out who, 
though) for the right to make and sell it. One 
large establishment, half café, half bakery, was 
opened in Chesnut-street, Philadelphia; and the 
‘ bread °’ made there took the Viennese form of 
‘“‘Semmel,’’ ‘‘Kuepfel,’* and“ Salz-stange.“ Cha 

5 cents. for about 20z., or 1s. 6d. English per Ib. 
These little loaves of different forms were prepara- 
tions of a costly flour with other costly ingredients, 
and by no means to be denominated *‘ bread," an 
more than should the scones one buys at the bakers 
and confectioner’s in London be called by the 
same name. Nor would it be fair, I contend, 
to com any of these specialties with 
the ordinary breads of any other countries. 
I have eaten breud in many lands, with more or 
less pleasure or disgust; but here, in Loudon, my 
table is furnished with the bread of the people, the 
makers of which, and their establishment in a 
suburb south of the Thames, I would fain refer to 


May 18, 1883. 


ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 947. 


249 


if it were allowed, but I can only challenge its 
comparison with the dread of any other country in 
Europe, costing, to-day, less twopence the 
pound weight. Mr. Editor, whatever may be the 
result of the resuscitation of this interesting 
subject in ours in the possible improvement of 
breadmaking here, please don’t allow it to be 
stated without protest, that we Englishmen are 
used to eat a bread that is inferior in any 
respect to that made by any other nation. 
Or, that with our facilities for obtaining the 
best of material and admitted intelligence 
the compounding of them, we are behind the rest 
of the world in this important manufacture to the 
extent of even disgusting foreigners, as well as 


some Englishmen who have travelled as far, at 


least, as Vienna.—J. W. W—s. 
[50155.— The Book of Joel Io A. 0. 


From your letter I gather that you take the pre- | 


ceding verse in Joel (ver. 20) as a part of the same 
sentence with the verse following: in this case the 
eau with sheva instead of pattach is perfectly evi- 
dent. Of course, I had not overlooked this, but 
did not regard it as in the same sentence at all, 
and if I have made a mistake in so doing it is time 
to acknowledge it. However, it isnot always easy 
to judge where one sentence ends and another 
begins. I will not now, therefore, lose time by 
any disputation upon it. I take no exception to 
ne pnm view of the verse as expressed by yon, 
further than to say that by all means always trans- 
late the Hebrew as literally and simply as possible, 
and let all else be unde in the idiom of the 
lan . For instance, what you say about the 
b ” and the “oath” is perfectly legitimate; 
but of course you do admit that in the word 
dammam the additional Words shed 5 by 
them” are not in the original at all; so also in 
Joshua, ‘‘thine oath,” fhe addition ‘‘sworn to 
thee is also wanting. If we do not observe 
this rule carefully we shall be in danger of 
making the original say anything we like, so 


long as we make English of it. It is per- 
fectly evident that there are a host of supplied 
words in our English version for which there exists 


no verbal authority for insertion; but I pass this 
on. You say you do not think Psalm cxix. is an 
exception to the rule I stated. Excuse me if I differ 
from you here. It is clearly laid down by Granville 
Sharp, so that the statement is not given on my own 
authority: so clearly does he illustrate the rules he 
laid down by examples, that it becomes evident 
he was thoroughly up to the syntax of the lan- 
As tothe points, yousay all modern writers 
of eminence adopt the vowel points in Hebrew.” I 
am not quite so sure of this. However, let it be 
assumed to be so is there any modern Hebrew 
scholar (nay, even Gesenius himself) who can (or 
could) be looked upon as being as profound a 
scholar as was Bishop Lowth, or Kennicott 
even, or asthe Rev. John Parkhurst, whose Lexicon 
is so well known to Hebraists, or Julius Bates 
11 quaint in a few places). 
ese all used unpointed Hebrew. Granville Sharp, 
also, whose work dates from the beginning of this 
century (1803), 1 very deprecatingly of the 
points. dt would be quite mistake to suppose 
that we must look for the most accurate scholars 
amongst those who are advocates for the points, 
let them understand it as they may; but, waiving 
the points for a moment, even Gesenius himself 
does every violence to the rules of Hebrew grammar 
by supposing that the important Hebrew noun, 
“Jehovah ” could ever take the genitive. (See his 
grammar, section 112-3, remark 2, or the interro- 
gative A even.) It argues nothing for the pur- 
pose that our English version has the expression 
t Lord of Hosts’’; all that can be said is that we 
have become used toit. But nevertheless, it is no 
less true that it is a violation of all grammatical 
rule. If Gesenius was so profound a scholar, ought 
he not to have known this? It may seem a bold state - 
ment to make, but Iam not the author of the rule 
so violated. I would refer to authorities, but my 
paper is already lengthy. I think, however, you 
understand me.— GEO. H. LANCASTER. 

yee —Induction Ooil.—I beg to inform 
„B. I. W.“ that I have Dyer’s ‘‘ Induction Coils,“ 
contrary to his statement made in No. 945, and 
that I have very carefully perused it, or else I 
should never have thought of recommending it to 
anybody else. The directions given for insulating 
are very simple and concise, and they would apply 
equally to a small coil as they would to a large 
one; re ing the wire, I think if you tovuk 
quarter the quantity given, or one-eighth, you 

ight arrive at jin. spark, and then you could 
reduce the tinfoil in proportion. Bear in mind 
this is only a suggestion.— T. E. L. 

[50171.]— Tests for White Lead.— White - 
lead being perfectly insoluble, it cannot be held in 
any liquid; but the most extensively used salt for 
hair washes and lotions is the acetate. The tests 

iven by me in No. 944, p. 182, can be used for 
thi E ae it will be precipitated as a carbonate. 


[60190.]—Bee-Keeping.—Mr. Abbott’s facts as 


in | 


to the work of the Standard Frame Committee are 
no doubt quite correct; but the impression con- 
veyed by the announcement im the British Bee 
Journal tor April, 1882 (of which Mr. Abbott was 
editor), is quite different to what he implies now. 
I write my answer with this number before me, 
and my object being rather to help beginners in 
making the standard frame than to give the formal] 


| decision of the“ special °° committee (the term, by 


the way, is the one used in the official report), 

gave rather the practical result of their labours 
than the method by which they arrived at it. I 
was quite aware that they met to decide on a 
standard frame for the United Kingdom, and not 
merely to fix the Woodbury size, ant I did not in- 
tend to convey any other impression; but I was 


| quite correct (according to the report alluded to) in 


saying that the Woodbury hive was adopted asa 
standard, the depth having just been fixed. Mr. 
Abbott says now, ‘‘ From actual knowledge, I beg 
leave to say that no resolution whatever was ever 


proposed in regard to the dimensions of the Wood- 


bury hive, nor was it a subject for or of discus- black line outside 
Compare this with the announcement made | slip of rubber cloth which makes the hinged part 


sion.“ 
at the time in his journal, in which the discussion 
hinges chiefly on the size of the Woodbury ” (the 
word occurs ten times in the report). Here area 
few extracts :—‘‘ There was not much diversity of 
opinion as to the Woodbury being about the right 
size.” ‘* There appeared to be a kind of necessity 
for adopting as a standard something that was 
in common use, and if the Woodbury became 
the unit,” &c. It was, however, eventually 
agreed not to destroy the hive measurement in 
one direction—viz., the 144in. wide, and this 
naturally made the frame to go within it l4in. wide 
outside, and as it was thought that boards could 
easily be found that will hold 84, or more, when 
dry, it was determined that the frame should be 8} 
deep outside. And again, the new standard is 
referred to as the ‘‘ Woodbury standard hive,’’ and 
the English standard Woodbury.” I am sorry 
that Mr. Abbott is unwilling that the name of the 
father of modern English bee science should be 
handed down in connection with the standard 
frame. I agree with Mr. Abbott that the decision 
as to the length of the top bar is unsatisfactory, for 
the following reason he l7in. top bar implies 
a hive with double sides, as it cannot well be used 
in a single-sided hive. Now, I, and many other 
bee-keepers, do nor RETIE that double walls are 
better single ; I have never seen any 
roof from actual experience of the bees doing 
tter in them, and in the Bee Journal reports are 
often given that bees in single-side hives have 
wintered as well, or better, in double sides. 
Now, a double-walled hive can easily be adapted to 
take a frame with short top bar (say 15}in.), which 
will fit a single-sided hive ; therefore I think it a 
decided mistake to name the longer top bar (17in.) 
as the standard. I think the committee were quite 
in the right in ignoring any means of keeping 
distance between the frames, such devices being 
superfluous complications. A plain, straight to 


bar is the simplest and best in practical use. 
know Mr. Abbott has a widely-different opinion to 


this; but I regard his wide-ended frames as a step 
in a backward direction. They are much more 
expensive than the simple frame, they encourage 
propolisation, and, with them, the combs are not 
so completely interchangeable as with straight top 
bars, which enable a bulged comb to be laced 


little further from its neighbour. I do not speak | 


without experience, having used wide-ended frames 


ain 


for some years. Nineteen out of twenty American 
bee-keepers use simple, straight top bars, and 
Messrs. Cowan and Rait are of the same opinion.— 
A. WATKINS. 

[50192.]|— American Organ Bellows. — As a 
reply to “ Tom-tit may be useful to others, I here 
ask the Editor to reproduce the block from p. 186, 
Vol. XXVI. I cannot rewrite the full and minute 
instructions there given for making the bellows, but 
will give sufficient to start the intelligent amateur 
on his way. The bellows as shown are supposed to 
be large enough for a 2} row, and the feeders are, 
therefore, smaller in proportion than they would be 
in the case of a larger instrument. Fig. 1 isa sec- 
tion through the bellows in the middle of one of the 
feeders ; M, is the middle board of lin. thickness 
with a slip glued on at the top, at least fin. thick. 
Through that, and the board M, holes are bored as 
shown, leading to the reservoir. About eight lin. 
holes will do. The board B is the back board, also 
of lin. stuff, and hung to the middle board by 


\ FI 6.8. 
\ 
| 


| hinges of webbing, glued and tacked. The thick 
at top of hinge, represents the 


air-tight. F is the feeder, hinged at the bottom 
end with leather and millboard, glued and tacked ; 
A is the side-cheek, a little higher than the middle 
board, so as to make kind of legs, as seen in Fig. 3; 
S, spring (sheet steel, though the smaller ones may 
be of wire), P, the pulley rail, which is sup- 
ported by the screws shown to the left of Fig. 3, 
and T the position of the inner edge of the treadle. 
| The space shown between M and B is the reservoir. 
It is covered in by carefully glueing rubber cloth 
round, and that must be in one piece to make a 
good job. Thus, suppose the length of middle 
board is 43in., and the depth or width of B 2lin., 
1 piece at least S88in. long will be required. 
Seven inches will be quite enough opening to allow, 
and the rubber cloth should lap well round the 
edges. Before cutting that, cut the pattern out in 
paper, as to oe smooth fit is not quite so as 
may seem. e springs should be a couple of 241b., 
but larger ones can be used if n . In Fig. 2, 
is shown the front view of the feeders with the 
leather valves covering a row of holes ; they are 
merely held by a few tacks at eachend. Similar 
holes, occupying co nding positions, are made in 
the middle board. only their inclinations are generally 
reversed, so that the feeder holes make with the 
reservoir holes an X as looked at from the front (if 
vou could see through the wood). Fig. 4 shows 
the ribs, of dimensions suitable for feeders 18in. by 
lin. ; but most bellows are nowadays made by 


| & 


wrapping rubber cloth round, the same as the reser- 
voir. that plan is adopted, it will be advisable 


to cut out some pieces of stiff paper like the upper 
ribs, and glue them to the rubber cloth (inside 
surface) in order to keep that part FE ERS and 
insure its folding inside when the feeder is closed. 
Great care must be taken to glue the corners down 
wind-tight. Some put in a safety · valve to the reser- 
voir; that is, a bit of leather glued on to a bit of 
wood, and hung as a flap valve outside, over a hole 
in B. A screw in M will push it open when B 


approaches too close, and so relieve the springs from 
e excessive strain, and, be it noted, the reeds also. 


If there is no fear of the reeds it need not be added. 
Fig. 5 is the pulley rail showing rollers for the 
passage of webbing; but that, like all the other 
parts, can be modified to suit. The bellows is shown 
Fig. 1 at about the usual angle, but that can be 
altered to suit the case. If there is yt it 0 else 
Tom Tit” wants to know, if he will jot it down 
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in a plain question, I will endeavour to answer: 
but he will, perhaps, excuse me if I say that he has 

en rather a large order to start 
with: 2} rows is quite big enough to begin on.— 
ORGANON. 

(50200.)— Varnish for Landing Nets.—Why 
be troubled with different formulas for the above, 
when it cannot be done satisfactorily after the net 
is made ? The landing nets sold at shops are not, to 
my way of thinking, what they should be. Which is 
the most feasible? The material prepared before 


‘braiding with as many coats of composition as 
required, or the bother and trouble afterwards ?— 
CYPRER. 


(60223.]—Writer’s Cramp.—I copy this from 
a Contemporary: An ailment largely obviated or 
even prevented by the use of the type-writer.“ 
This machine calls the muscles used in writing, and 
other muscles as well, into play in a different 
fashion from that demanded by the pen. For per- 
sons such as artists, 3 clerks, etc., who have 
a continuous strain e on one set or series of 
muscles, we should recommend exercises which are 
calculated to bring other muscles of the fingers into 
play, and also to cause the strained muscles to act 
in a different combination of actions than that to 
which they are accustomed. If writers were 
accustomed to play the piano for example, or the 
violin or violoncello, they would be less likely to 
suffer from their ‘cramp.’ ’’—NoMEN. 


(50239.]— Preserving Steel from Rust.— Rub 
all the bright steel over with vaseline; there is 
nothing better suited for preserving metals from 
rust, as it contains no oxygen.—A. LLOYD. 


(50285.])—Photography.—In developing posi- 
tives, the metallic specks covering the plate are 
icles of decomposed silver, caused probably by 
irty plates or imperfect draining. e cause of 
the shadows having a silvery appearance is excess 
of nitric acid in the developer; try protosulphite 
iron, l drachm ; glacial acetic acid, 1 drachm; spirits 
of wine, 1 drachm ; distilled water, 40z.—ARTHUR 
W. Krrcx. 

[50 290.]J—Granule Carbon Battery.—Of the 
two replies given to this query on p. 227, that b 
Presto et Persto is the most correct. E. F. F.“ 
can certain! ugat up a small resistance Swan lamp 
with four ce by ö size, but he does not get a 5c. 
light from the lamp, five cells at least being re- 
quired to bring up the full light of a Swan dc. 
lamp, and then one does not get a light equal to 
that of five candles. All other particulars concern- 
ing this useful battery are quite correct, as chloride 
of zinc, or hydrochloride of ammonium, may be 
used in the porous cell with the zinc, both being 
effective. Your correspondent forgets to mention 
that a layer of mercury at the bottom of porous 
cell assists in keeping the zinc amalgamated and in 
working order.— GEORGE EpWINSON. 


{50291.])—Bee-Keeping.—The answers to this 
query directing querist to cover his straw hives with 
reed in winter, and not to plaster them all over, are 
quite right; but straw hives do require a cap of 
pater to keep out heavy rain in summer. It should 

formed into a sharp cone at top and come down 
about 4 to 6in. on the straw. y sort of good 
mortar or plaster that will not crack or fall off will 
do. It should be very nicely smoothed with a trowel 
or knife wetted.—G. J. H. M 


{60291.] — Bee-Keeping. —A stoutly-made 
w hive requires no addition to its thickness to 
keep it sufficiently warm; a roof to keep off the 
wet is all that is necessary. Bees respire and give 
off moisture, and ventilation is quite as necessary 
as with human beings. A waterproof coating to 
the hive, such as the Portland cement suggested 


would be most injurious, the plaster of Paris would | Po 


not be quite so bad; but it would be better to use 
neither. The health of bees is often seriously 
endangered by covering the hive with old sacking 
or rags, which become sodden with rain, and cause 
the moisture 1 by the bees to condense on 
the combs. cover to shed off the rain without 
Ampeding ventilation (such as the old-fashioned 
straw hackle, or an earthenware milk-pan turned 
upside down) is essential.— A. WATKINS. 


[50296.]—Analysis.—The following test we use 
in our dyehouse, and I think it can’t be made much 
simpler for ‘‘Myrabolams.’”? Take 50gr. of the 
substance, powder it, and then steep it for one 
hour in a pint of boiling-water. Take a piece of 
white calico of known weight, and steep it in the 
solution for one hour. Next, take it out and allow 
it to drain, and then resoak in half a pint of water, 
to which two fluid drachms of nitrate of iron have 


been added. Allow it to lie in this liquid for ten | pa 


minutes, and then take it out and wash in cold 
‘water, and dry up. The patterns are then com - 
pared, when the intensity and goodness of the black 
colour they exhibit will give a good practical view 
of the strength and value of the samples. The 
exact weights and measures used are of no import- 
ance ; but whatever quantities, time, temperature, 
‘are once selected, should be noted, and afterwards 
adhered to, or the results will not admit of com- 


ENGLISH MECHANIC AND WORLD OF SUIENCE: No. 947. 


ison. The nitrate of iron used should always 

of the same make and ific gravity. I have 
several other methods, but this is the simplest, and 
may suit Myrabolams.”—JoHN DEWHUEST. 


(50303.]—Sticking Photos. on Glass.—I? you 
require the photos. attached to glass in order to 
colour them by the crystoleum process, put them 
on with thin starch paste newly made. is is, I 
believe, one of the best mediums for attaching 
photos. to glass.— ArTHur W. KitcH. 

50305.]—Flagstaff.—Fix two good strong up- 
rights firmly in the ground, and mount your flag- 
staff between these, Eo mens of a clip, exactly as 
a gun is mounted on its carriage, see sketch in- 


closed. You will find this a most convenient 
arrangement, as, owing to the flagstaff not being 
fixed into the ground, it can easily be lowered for 
painting or putting in new cord, and raised again 
in a few minutes.—W. FORREST. 


(50306.])—Traction Engine.—The best traction 
engine that I have seen is Box’s patent, of Market- 
Lavington. It is mounted on springs, is lighter 
than many, and has a winding-gear underneath 
the boiler.—BarTu. 


3 Frame.— See E. M.“ 
nS pp. 360 and 432, and XXV. p. 67 and 284. 
—C. W. 


(50307.]—Stitching-Frame.—A sketch is not 
needed. Get a piece of yellow pine, 2ft. by 10in. 
by gin.; plane it. Now make yourself a frame 
precisely like the frame of a slate—perhaps a 
thought stronger. Make the frame 20in. long and, 
say, Sin. or so broad; lay frame, when ready, on 
the edge of the board, longways, with 4in. above 
and 33in. below, and drive a screw through the 
two ends of frame into the yellow pine board, 
so that when you lay your board on the bench the 
frame stands at right angles. You attach the back 
strings to the frame, lay down your book, one quire 
ata time, beginning at the end of the book, flat 
on the boards; open at the middle, pass the thread 
round the first cord, and tie it there, bringing the 
needle, with the thread, out at the inside of quire; 
then pass your needle through the saw-cuts in back 
of book, out and in until you get to the last string, 
when you tie your thread there again. Lay down 
another qure on top of the last one, and bring 
your needle and thread back again the reverse way 

ou did before, till you get to the place where you 
gan ; tie thread again; lay on another quire of 
your book, and sew on same as before, taking care 
never to leave a thread loose ; when your thread is 
done tie on another with the end, thread your 
needle, and off you go. The thread is continuous 
throughout, and tied at the top and bottom of 
every quire in the book. Further information if 
desired.—Scorvs. 
(50308.])—Bad Positives.— The reason your 
sitives are too light is that they are over-exposed 
and probe over developed. Expose less and 
develop quicker: clean the glasses more carefully 
at the edges, and they will not bave such a tendency 
to split off. ARTHUR W. Kirch. 


{50310.|—Wimshurst and Voss Machine.— 
Really, I like the Voss better than the Wimshurst, 
and it is easier for an amateur to build. The rota- 
tion in opposite directions of the Wimshurst requires 
more careful work than the Voss. The results elec- 
trically are not appreciably different.—W. J. LAN- 
CASTER. 


(50313.]—Parachute Stars.—Perhaps the fol- 
lowing hints (by C. T. Brock, of the Crystal 
Palace), may be of service to J. S. P. P.” :—“ Take 
one of your quarter-pound rockets which has been 
bored and matched. You will require a ‘ puff’ to 
blow out the parachute. It is ade in this way :— 
Cut a disc 3in. in diameter out of a piece of touch- 
per. Lay the middle of the disc on the end of 
the rocket, and with the hand press the outer part 
of the disc down the outside of the case. This is 
to make a shape. Take this shapen touchpaper 
and put into it 16 grains of F powder. Gather up 
the edges of the paper, and insert between the 

thers two lin. pieces of raw match, and tie up. 

ut off superfluous paper, and press the match and 
the paper close down on the powder, so as to form 
a little flat pad, showing the raw match. Paste 
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the smooth side of the paper pad, and dab a little 
fuse composition on it. Glue on one of your 
bulged heads ; but for the present without a cone. 
Place the with the match downwards into the 
bottom the rocket at To make your para- 
chute light, you must make a case of four turns of 
cartridge paper, with a bore of J of an inch and a 
length of inches. Pierce a couple of holes in the 
case jinch from tho end, and pass through these 
holes a piece of thin capwire about six inches long, 
by which the light is to be suspended from the 
parachute. Filing. Insert a little clay at 
say to the height of a 4 of an inch. Then p 
to fill on a flat surface, using a scoop and rammer, 
with the following colou fire :—Saltpetre, four 
rts; meal powder, two parts; up one part; 
black antimony, one part. When filled, press ina 
piece of raw match. P this end with a couple of 
turns of plain paper, with one end pasted so that 
it will 4 to the case. Then tie a couple of 
pieces of raw match one inch long in the mouth 
close to the case. Trim off superfluous paper, and 
flatten this match close down to the composition. 
It should not stand out away from the case. Take 
a piece of good sarsanet without any dress in it. 
When you have crumpled it in your hand, it should 
spring out again, or it is not suited to your purpose. 
Cut a piece of the same length as the sarsanet is 
wide. Sew on at each of its four corners a piece 
of string about 15 inches long. Tie the strings to- 
gether, one inch from their ends, in a knot. Tie 
these strings to a piece of thick string six inches 
long, which must have been previously soaked in a 
solution of alum. To the end of this string fasten 
your light by means of the wire running through the 
case. Now, carefully place your little coloured 
light on the pad inside the abet Hold the 
string so that the light is in the middle of the cap 
and while it is in this position put in some bran, an 
and press it down with a stick. When the bran 
reaches the top of the little case, carefully lay your 
strings in spirally, insert the silk parachute, and 
press it down gently. Place the cone on the cap 
and join with a pasted strip of paper, as already 
described. In fixing the cone, be very careful that 
you get no paste on the silk, as, if you were to do 
so, the parachute might get pasted to the cap, and 
so you would havea failure. It is most important 
that your rocket should have been well charged for 
our present purpose. When fired, it should just 
gin to turn over, when the pad should light and 
blow the parachute out of the case. If you have 
charged and filled your rocket perfectly the para- 
chute floats, the rockct falls short of and away from 
the parachute ; if there is insufficient ‘‘ heading,“ 
the parachute will be blown out, and very likely 
the rocket will continue to ascend and go to the 
parachute.’’—CHEMICUS. 
V to ‘‘ Orderic 
Vital“ and W. J. Grey for their answers to my 
query; the result obtained is the same I made, but 
as it does not correspond with the correct anomaly, 
I was under the impression the formula was wrong, 
or that I did not understand it. The perihelion 
distance is 0°1187: twice that would give an 
anomaly of 90°. The distances at the frst and 
third observatiofis are, 10326 and 8356 respec- 
tively. It is quite evident, therefore, that the true 
anomaly corresponding must be much greater than 
28°. “' Olbers” states it to be 135° 52 at the third 
observation. Any further information will oblige. 
—C. AUDLEY. 


[90328.]--Binocular Telescope.— Impossible 
with specula—too much aberration. You may get 
fair definition with the single speculum, but you 
cannot get perfect definition with it when mounted 
in the Herschelian form; and you must remember 
the two would only increase auy aberration present 
in each, because they would not be in same plane. 
The image would consequently havo an elliptical 
form ; by increasing focal length of each speculum 
then you would reduce the aberration, but it would 
be most difticult to pair and adjust a couple of 
specula.—W. J. LANCASTER. 


[50330.J]—Tricycle.—All the three wheels must 
be of equal size to gear level. Get a couple of wheels 
of same size and gearing as the one on bub, then it 
will run level. 50in. is too high a gearing for com- 
fortable work; better have a lower gearing and less 
bodily strain.—W. J. LANCASTER. 


(50339.])—White Metal.—I cannot think of a 
metal or an alloy that will take the place of tin 
foil, either in strength, malleability, or price. If 
you let me know the purpose you require it for, I 
will try to help N J. LANCASTER. 


[50341.j — Telescope. — You can have fifty 
varieties of telescopes, all pulling out 10 or 12in., 
and differing in power from8 to 30 diameters. The 
higher the power the less is the field and brilliancy 
of image, and vice versi. A telesoope witha ifin. 
o.g. and power of 15 diameters is the best glass you 
can ha ve; this would enable you to see anything at 
a distance 15 times greater than you could see it 
with your naked eye.—W. J. LANCASTER. p 


[50341.]—Telescope.—It may be some answer 
to this correspondent's query if I tell him what may 
be seen with an old terrestrial telescope, belo Miging 
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to me, of 2in. aperture, 27in. focus, and closing to 
6in. I have converted the original 3 into a 
pancratic, now giving powers from 20 to 35; and 
made two astro. evepiegps of 60 and 95 diameters. 
I use it from a stand fixed to a window, looking 
over a valley towards hills, the most distant 3 
pang seven miles. At that distance, in clear 
weather (with the pancratic eyepiece), I can dis- 
tin the details of persons’ attire, posts and 
„ stones in a wall, panes of glass in a window, 
&c. At four miles, fowls and large birds; at two 
miles I can see the wild flowers in the hedges, 
recognise my children at play in a field ; at 2,000 
yards a notice-board, with letters about lin. high, 
can be easily read. Ithink the distances might be 
increased, if the atmosphere here were drier and 
free from amoke. Much, too, depends upon the 
observer’s sight; mine is not good. With the 
astro. eyepieces I get tolerable viewsof the planets, 
moon, sunspots, & B. 
[50343.]—Unicycle.—The simplest form of 
unicycle is as follows: The Sapte is ob- 
tained by the forks being produced downwards, 
and weights attached to the ends, being movable 
up or down according to the weight of the rider. 


c.—A. 8. 


The produced forks are inclined forwards to 
counterbalance the weight of the rider. A move- 
able step is attached to one of these forks. The 
4 Otto bicycle’’ is certainly not a unicycle.—H. H. 
C. Au F. H. 

(50344.1—Eleotrioal.—In er “Nun. Dor.,“ 
I give here a description of the Maiché battery. 
The best way of doing this is, I think, to quote 


from Industry, of March 29th, 1883, p. 6, M. 
Maiché directed his studies to the following’ 
objects :—1. To rigorously reduce the expenditure, 
of zinc to what it should be. 2. To produce the 


most hydrogen, corresponding to the oxidation of 
zinc, with no cost for oxidation. 3. To make 
instruments which may be relied upon as being 
correct, and with indefinite lastingpower. He has 
realised the first condition, by using zinc com- 
pletely immersed in water, lying on a bath of 
mercury; and the second by combining hydrogen 
with air. Platinum, especially when in small 
icles, hus catalytic properties, in virtue of which, 

y simple contact, it forms the chemical combina- 

tions which are only effected under the influence 
of other causes—for instance, of heat. A mixture 
of hydrogen and oxygen combines slowly, forming 
water by the simple contact of a plate of platinum. 
The datalytie properties of platinum are due to the 
faculty that it has of condensing gases on its surface. 
This condensation sets free heat, and we have seen 
that the production of a given number of calories 
are according to a corresponding quantity of 
electricity. It is evident that according as 
the mixture (of O and H) is transformed 
into water its volume becomes very much 
less; the first volume condensed makes room 
for that which was nearest, and thus the process is 
like the closing of a fan. It may be well under- 
stood from this why the more finely platinum is 
divided, the more rapid are the combinations that 
it forms, especially when it is in the form of spongy 
or black platinum it attains its maximum energy. 
The price of platinum being very high, M. Maich é 
uses porous carbon, covered with a thick layer of 
black platinum ; in this manner an enormous extent 
of surface could be covered with platinum at a 
small cost. A glass vase is covered by an ebonite 
cover, to which is affixed a gallery of porous 
clay, pierced with holes. The porous vase or collar 
is ited with gas coke broken in pieces and 
platinised. The porous vase is traversed by an 
ebonite tube supporting a small porcelain cup 
having in it some mercury and two small pieces of 
zinc. A platinum wire, connected to a terminal 
fixed on the cover, dips into the m and 
establishes a good contact with the zinc. Another 
platinum wire connects a second terminal with the 
carbon ents in the porous vase. The glass 
vase isfilled with water, either acidulated with 
salphuric acid, or saturated with sea salt or sal- 
ammoniac. The suriace of the water should never 


and centimes. Whether 


be higher than one-third the height of the porous 
gallery. By this means the carbon is always kept damp 
y capillary action, but it should only be a slight 
depth in the water.“ The writer then on to 
state the number of calories derived m each 
chemical action in the cell. He ‘deduces from 
these figures, that it takes 53 Daniell elements to 
replace (equal) 25 of ours.“ He finishes by saying 
„we find that the force accumulated in the pile can 
sound a bell 100 times a day for more than half a 
century with an apona altogether of about 10 
2 is means 10 centimes expense 
during 50 years after prime cost, or r diem, or 
what, I can hardly make out. hope this 
may pon useful to many of our fellow-readers. 
—E. M. P., 1. 


[50345.]—Case of Shells.—Two-thirds glue to 
one-third water, boiled together until thin, and 
give the case a coat of the liquid while hot, and 
then place the shells immediately and allow the 
whole to dry, and you will have what you require. 
Of course you must have something on the case 
9 you glue it, or it will all soak in.— W. 

ARTER. 


| 50347.|—Micro-Polarisoope.—Objects for the 
po pe are difficult to make, and only time 
will give you the experience which teaches aright. 
You must have saturated solutions, and should 
gently warm the solution before putting the spot 
on to slide, then allow to crystallise, and as soon as 
you have perfect ak ope yee put on cover glass 
and cement down. Many slidesare spoiled through 
undue haste in crystallising, and others are spoiled 
by allowing time for efflorescence.—W. J. Lancas- 
TER. 


50359.]J— Enlargements.—It is impossible to 
ju of the exposure by the data given, and 
Semper Fidelis must find it out by experiment. 
Focus the lantern on to the screen to the size re- 
quired and put cap on lens ; then pin a long strip of 

organ’s paper on the screen, cover three rests o 
its length with a sheet of cardboard, expose two 
minutes, pull the cardboard back, uncovering 
another quarter, and expose two minutes more; then 
uncover three quarters of the strip and give another 
two minutes, take the card away and give 
a final two minutes. Lou will have the paper 
exposed in four portions of 2, 4, 6, and 8 minutes ; 
develop according to instructions, and one of these 
will probably be right. If not, try again with more 
or less exposure.— A. WATKINS. 


[60369.] — Enlargements. — This question is 
altogether too vague to admit of a satisfactory 
answer. You do uot say what kind of light you 
have, nor the kind of lens you have in front of 
lantern as objective. The better way will be for 
you to make an experimental trial. Cut a piece of 
the paper, say, 10in. by 2in., and have a board to 
rest against it to cover the whole when required; 
then put in a negative, having about an equal 
density all over, expose the paper to the lantern 
image, for say, any given period of time, to be 
found by taking into account the kind of light, &c., 
and giving the shortest possible exposure you think 
required ; then, without touching the lantern or 
the paper, move the piece of wood (to act as shutter) 
over 2in. of the paper, ex as much in as 
first period, then cover another 2in., and so on, until 
the exposure of each 2in. will be in the ratio 
1, 2, 3, 4, 5; then develop, and you will know more 
than you would find out, by wasting a dozen sheets 
of paper in any haphazard way.—W. J. LANCASTER. 

50360.]—Battery Testing.—If there be three 

s of the kind it is required to test, the resistance 
of any one of them can be found as follows. 
Couple No. 1 and No. 2, with like poles, together, 
and test with the bridge as an ordinary resistance. 
If the electromotive forces of the cells are not quite 
equal, there will be a slight current through the 
B due to their difference. Then the 

lance may be adjusted till the deflection due to 
this current remains constant, while the connec- 
tions of the testing battery with the ae are re- 
versed. Having found the resistance of 2 and 3 
and of land 3, a simple calculation gives that of any 
one of them, and the E.M.F. can then be found 
from the current it will send through any large 
known resistance with a galvanometer, uated 
in ampères or chemics. The above method does 
not, however, take into account the ‘‘ polarisation 
resistance, which arises, especially in the less con- 
stant cells, when a considerable current is passing. 
J. Brown, Belfast. 


|0307 ] —Substitate for Pea-Sticks.—Wire- 
netting will not do equally as well as trelliswork made 
with laths. Cord-netting or cord trellis stretched 


on light frames of wood, will be better than wire 7 


netting.—GEORGE EDWINsoN. 


[50361.]—Substitute for Pea-Sticks.—You 
can buy wire fencing made lally for peas; it is 
in 2yd. lengths, diamond mesh, about 61n., but is 
dear. If I were you I should not grow peas over 
3ft. high, then you need not gtick them; but you 
must w the soil well up to them asa support 
5 at 1 9 their own tendrils, will be sufficient. 


— 


is such a one stopped down. — W. J. 


150361.]— Substitute for Pea -Stioks.—-If you 
can a piece of netting, you will find it cheap 
and pretty. I had my scarlet beans last summer 
trained up a piece of netting, and it will do again 
this and another season. believe two penny- 
worth of rand thread was all I had, and the 
measurement was 70 superficial feet 4in. mesh, 
the support was one stout stick at each end.— 
CYPHER. 


[50363.)—Ripening Honey.—If possible, I 
think the better way would be to let the honey 
stand at an ordinary temperature, and skim off the 
lighter or crude portion, which you could return to 
the bees when they require feeding.—T. E. L. 

[50366.)—The Telescope.—A large lens sto 
down erform better than a lens of same focus 
and same damar as stop. It is alto mis- 
leading to publish what can be done with 2 or 3in. 
of a large lens or speculum, without saying that it 
CASTER. 


[50367.]—Galvanic Batteries.—I do not know 
any good cheap book likely to meet your uire- 
ments, but hope to see them well provided for in 
„ Sigma's new book.—Grorce E DW .So. 


[50367.]— Galvanic Batteries.—I do not know 
of any book that gives d ust the information you ask 
for ; such a book would be most useful. You will 
find in any book on electricity, &c., particulars of 
the older forms, as Groves, Bunsens, Daniells, 
Smees, Marie-Davy, Leelanché, &c.; but there are 
a lot of cells you will find nothing at all about, and 
I do not know of any source except ours from 
which you can find the best accounts of cells.—W. 
J. LANCASTER. 


(50373.]—_Hard Brass. For the named 
a tough brass is ure Take copper 55 ; zinc, 
44:5; and tin, 5. pean al round is required, 
the strongest brass is e of copper 55 ; zinc 43 ; 


1 tin 2; but a good metal for bearings, in which 


something besides mere hardness is required, is 
made of coy per 57; tin 28; zinc 15. This is very 
hard, but 1s more of a bronze than brass, and is 
more costly than the others. Melt copper first, and 
get the others quite hot; add the tin, and then the 
zinc gradually. Cover the surface with charcoal 
h pouring. if e with’ Tot of poplar 
w uring, e, with a 0 ; 
Where the allo contains much tin, the iaia of 
the metal should be kept covered with powdered 
sandstone.—NuxN. Dor. 


business, 2Cl, + 20 = 4H 
chlorine does not bleach.—M. M. S. Dry 


[50876.]—Theory of Bleaching.— Chlorine is 
the bleaching agent of chloride of lime. Davy 
1 orine cannot bleach without water 
present; thus dry litmus paper suffers no 
change in chlorine; but when is ade 
mitted, the colour speedily disappears. It is also 
known that muriatic acid is generated whenever 
chlorine bleaches. 55 0 su that N 
deoomposed during the bleac process, an 
drogen of the water unites with the chlorine, 
rming muriatio acid, and the oxygen of water 
which 1s also liberated, ones white compound 
with the colouring matter. e bleaching 3 
of binoxide of hydrogen, and of chromic an — 
manganic acids, of which oxygen is ay the 
decolouring principle, leaves little doubt of the 
acc of the foregoing explanation. Another 
theory has been advanced by which the chlorine is 
supposed to act directl M upon the colouring matter. 
The following is from Sir Robert Kane’s ‘‘ Treatise 
on Chemistry: — ‘‘ Formerly it was considered 
that water was necessary for this bleaching, and 
that the chlorine combined with the hydrogen, 
while the oxygen of the water being thus thrown 
upon the organic substance, oxidised it, and formed 
a new body, which was colourless. I have shown, 
however, that this is not the case; but that the 
chlorine enters into the constitution of the new 
substance formed, sometimes replacing hydrogen, 
at others simply combining with the coloured body 
and in some, the reaction being so complete, that 
its immediate stages cannot be completely traced.”” 
This theory is supported by several analogies, such 
as the action of chlorine upon indigo; but which 
of the changes alluded to by Sir Robert Kane takes 
lace during the bleaching of cotton, is not yet 
{nown.—JouN DEWHUBST. 


(50376.]—Pumps.—In reply 
our pumps are being worke 


to Engineman,” 
mue too u oa 
the length of suction and size of pump. ou 

recommend larger valves, so that they will give 
the required quantity of water without having to 
lift so high : the consequence will be that they will 
be silent. If you will send me the size of pump, 
length of stroke, and size of air-chamber, I may 
render you some further assistance. Perhaps your 
suction is too small for all this | . It should 
be twice the ordinary size for the above speed and 
length. Can you forward me by post a section of 


—— — — E 
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the valves, and I will write you? Also send size 
of pump.—P. J. Davies, 78, Earl’s-court-road, 
Kensington. 


[50378.]—Brazing Steel.—Brazo with easy- 
running silver solder. Heat up on charcoal, but 
do not use coal-gas. You must polish up bright 
after brazing the joint.—GEORGE EpwIxSON. 


(50380.J—L. and N. W. R. Engines.—466, 
1077, 1081, 1088 are at Salop; 1048, 1067 at Preston: 
1071, 1158 at Bletchley: 571, Abergavenny ; 1113, 
Workington ; 1121, Peasley Cross; 1297, Wigan; 
1704, Tebay: 1882, Crewe Works yard; 1856, 
Leeds ; 2257, Edge-hill. There is only one number 
above 2451, namely, 2452, stationed at Wigan— 
unless you mean the six-ooupled side-tanks. — 

ERBOLT. 


(50380.]—L. and N. W. Engines.—J. Spencer 
can tell where any of the L. and N.W.R. engines 
are by this list. Over the cab is a small number ; 
this refers to where stationed—namely, No. 1 
Camden, 2 Willesden, 3 Bletchley, 5 Northampton, 
6 Colwick, 8 Rugby, 9 Walsall, 10 Birmingham, 12 
Derby, 13 Bushbury, 14 Stafford, 15 Crewe, 16 
Longsight, 17 Leeds, 18 Birkenhead, 19 Chester, 20 
Huddersfield, 21 Bangor, 22 Holyhead, 23 War- 
rington, 24 Widnes, 25 9 26 Liverpool, 27 
Preston, 28 Tebay, 29 Carlisle, 30 Salop, 31 Aber- 
gavenny, 32 Workington, 33 Swansea. NOMEN. 

[50382.]—Battery for Electric Pen.—The 
least troublesome and most effective battery for 
this and similar purposes, is the granule carbon 
battery, described on p. 227. GEORGE EDwINSON. 


J50382.]— Battery for Electric Pen.—I do not 
know of any battery more suitable than Fuller’s for 
the electric pen. You will find that every cell re- 
ie cleaning, and I don't really see that the 

uller requires much attention, if only attended to 
re arly, and not neglected. This really is the 
essential in keeping cells in good order : clean well 
after using, and have them ready to be used again 
in an instant. Of course, if you have elements in 
the solutions, then you cannot keep them so clean ; 
but I prefer making them so that they can be always 
drawu out of the liquid when not in use. If they 
are left in, there is sure to be a creeping up of the 
fluid, and a consequent corrosion of connections. 
W. J. LANCASTER. 


[50384.]—Oil in Shoddy Waste.—The oil in 
thoddy waste is extracted by a process of steam- 
ing and pressing in a kind of box-press, which 
‘‘Chromio ” could very likely get to see if he was 
to apply to a firm of oil extractors. The oil is in- 
troduced into the rags before they are ground to 
facilitate tne grinding into shoddy. The kind of 
oil used 18 called black oil, which has been extracted 
from shoddy waste, and also from the dirty and 
greasy water which has washed the cloth at the 
miulls.—Bos. 


150387. — Stop. — The best place for stop is be- 
tween the lenses. These are, of course, either fixed 
or are movable, the latter being known as Water - 
house diaphragms. Lerebour used to put a series 
of stops in front of the anterior combination, and 
this, as you rightly imagine, cut off the efficiency 
of the lens; of course it was better than nothing, 
and did good work in its day. Now itis worse 
than useless, and should be put away.— W. J. Lax- 
CASTER. 


5038).]—Swollen Glands of the Neck.—If 
“L. M.” will refer back to No. 8, in this volume, 
page 179 (50036), he will find treatment for above 


as given by one of the highest medical authorities. 
—CHEMICUS. 


[50390.]—Chasers.— You should get inside and 
outsides 14, 17, 19, 26, 30, and 37: these will give 
you nearly the whole range. Sometimes a 30 is 
used, and the French use a 38 ; but the sizes I have 

ven you will do all the work you require.— W. J. 

CASTER. 


50391.)—Sulphurous Acid and Glass.— 
Sulphurous acid has no action on glass (practically); 
elevation of ae and pressure will make 
no difference.—M. M. S. 


[50391.]—Sulphurous Acid and Glass. Am 
not aware that this acid has any action on glass. 
Thin glass vessels bear an increase of temperature 
better than those of stout glass. —GEOROE EDWIN- 


SON. 

[50392.]—To Decompose China Clay.—You 
will not be able to extract the whole of the alumina 
from china clay to make it a commercial success. 
You say you use china clay in cold solutions. 
China clay is not soluble.—M. M. S. 


50392.])—To Decompose China Olay. — If 
“Jib” will send his address (see address column), 
I cau probably assist him, as I have been separating 
silica from alumina for some time past, with great 
success.—ZELIA NAIEN. 


oe) — Expansion of Beer Worts. — II 
„W. W.C.” deducts 4% off total number of bar- 
rels which his vessels contain at 60° Fahr., it will 
give him their capacity when his beer worts are 
heated to 212° Fahr. -X X. X. k. 


50396.] - Battery Solution. — 1. Probably 
dilute sulphuric acid. 2. Yes, if the bell is only a 
small one; but the magnet and the necessary quan- 
tity of wire should be arranged proportionately to 
the size of the bell. Dale's chromic battery is very 
suitable for heavy bell work.—GzorcE EDWIN- 
SON. 


[50398.]—Magnetiam by Cleavage.— There 
is nothing impossible in this, it is a mere inductive 
influence. You may do it by holding two pieces of 
soft iron rodin the magnetic dip, and just rub the 
one sharply against the other, and you will get a 
tempo maguetisation. The bars at Karlsruhe 
were held vertically ; this is almost equal to mag- 
netic dip. Every iron palisade you may pass in 
Exeter is a magnet, and will prove this in a moment 
by its action upon acompass needle held near the 
top and bottom of any one of them.—W. J. Lan- 
CASTER. 


[50399.]—Bichromate or Bunsen Battery .— 
That form of bichromate battery known as ‘‘ Dale’s 
Granule Carbon.“ See replies under this head on 
p. 227.—GEORGE EDWINSON. 


50399.]—Bichromate or Bunsen Battery. 
—The Bunsen is by far the cheaper battery 
of the two for an incandescent lamp. The, 
bichromate cell is far too expensive and too in- 
constant for incandescent lighting. — W. J. Lax- 
CASTER. 


[40401.]|—Detection of HCl,HBr,HI.— One 
method of detecting each of these acids in a mixture 
containing all three, is to add solutions of CuSO, 
and FeSQ,, which causes the precipitation of the 
subiodide of copper Cu, I.. The excess of the iron 
and copper salts is then removed by pure NaHO, 
aud the filtrate evaporated to dryness. One portion 
of the residue is tested for HBr by adding chlorine, 
water, and ether, and the other part is heated with 
K. Cr. O; and H,SO,; if HCl be present, CrO, Cl. is 
evolved, which is decomposed by water, and then 
gives a yellow „ with a lead salt. This 
method is in Valentin's book. 
very. acon oe JOHN GREY, Elswick Science 

hool. 


[50402.] — Galvanometers. — Purchase a 
mariner's compass in a wooden box, and wra 
round it some eight or ten layers of No. 30 silk- 
covered wire, connecting the two ends to two 


binding-screws. The wire should go across the | hive 


top above the glass, and over the N and S marks, 
then underneath in same direction. This will 


CASTER. 


[50410.]—To Separate HCl from HI and stock from a straw hive, by cutting out the 
HBr.—To the solution containing Hol, HBr, and | and tying them into the frames. A ) 
NO;. A precipitate is formed: to this | is to unite three or four lots of driven“ bees in 
add dilute NH;, filter off the AgI, which remains the autumn. and feed them u 


HI, add 


(50411.]—Leyden Jar.—To MR. Lancaster. — 
There is a leakage somewhere, and, of course, the 
difficulty is to find this somewhere. Well, in the 
first place, the jar must not be covered more than 
łths up inside and out with foil: second, the spaces 
above foil should be well varnished ; third, have an 
ebonite top, just a piece across, lin. wide, and lo 
enough to stretch across jar, and make at eache 
a recess so that it will keep in position on edge of 
jar; then have a brass ball and tube with chain to 

ottom. Wrinkles in foil will uot hurt, but a pin- 
hole in the glass is absolute ruin.—W. J. Lax- 
CASTER. 


(50417 and 60435.]—Bee-Keeping.— Whether 
a district is good for keeping bees depends entirely 
upon the beo - pasturage, and can only be judged by 
local experience; it 13 a mistake to suppose bees 
cannot be kept in towns. My largest harvest Sek 
of super honey, taken from the top of one hive, 
leaving plenty for the winter) wus from a hive 
situated in the centre of a town of 20,000 inhabit- 
ants. Cowan's ‘British Bee - Keeper’s Guide 
Book,” Is. 6d., Houlston and Sons, is thoroughly 
good and practical. Bee-farming requires experi- 
ence, as other branches of farming do, and no one 
should commence on a large scale, with the idea of 
making a profit without one or two years’ appren- 
ticeship. A common staw hive costs ls. Gd. to 2s. 
(without floor-board or roof), a bar frame hive, 
including roof and floor-board from 6s. to 40s. By 
all means use bar frame hives, and if working for 
profit select a substantial pattern, not costing more 
than 106. Thanks to the Bee-Keepers’ Association, 
hive makers are now to be found in most counties, 


| and it is well to save carriage by purchasing near 


home. The pattern to use is of course a matter of 
opinion; my experience is in favour of ha simple 
box of inch deal 83 deep, 154 each way inside, the 
rebates for hanging the frames on are formed by 
nailing jin. boards 15} by 8 to the two opposite inner 
sides, the hive simply rests on a flat tloor-board, 
and is surmounted by a roof according to tuste. 


and I have found it The top 5 with the top of the frames, one 
be p 


hive can ced on another for raising extrac 

honey by the doubling system, and the outside of 
the hive being square, the roof and floor - board fit 
any way; this hive takes 10 Association frames 


P | placed across the entrance, and one dummy. If 


“Cymro” wishes to be very economical and is 
willing to use his hands, he could make a capital 
rom an Assam teachest at a cost of 28. 
I know of several working men who have doue this 
from my instructions, and whose bees are doing 
well. I shall be glad to give details if required. 
Probably the best way to commence bee-keepi g is 
to purchase a swarm (any time between the middle 


J. Lax- | of May and the middle of June). Another method, 


which requires more experience, is to transfer a 
combs 
third method 


quickly with at 


undissolved. The filtrate now contains AgCl, AgBr, least 201b. of sugar before the cold weather sets in 
and a slight trace of AgI; add HNO. A precipi- | it is well also to supply them with artificial pollen, 


tate is formed ; filter, dry, and fuse it with 


dissolve in water ; if solution is alkaline, neutralise | stock of 


agCOy, | Or nitrogeneous food in some form, as they have no 


llen like an established stock, and 


with H,SO,. Evaporate this solution to dryness, building the combs may prove exhausting to their 


treat the residue in a test-tube with a little | strength. 

potash and a few drops of concen- | reminds me that several errors have been made in 

trated H,SO,. On applying heat a reddish-brown | giving its dimensions. 
is into water, and add NH,. side measurement. 


chromate of 


Speaking of the Association frame 


„D. S.“ gives 14 by 8 out- 
Mr. Abbott 14} by 81; the 


is evolved ; 8 $ 
ft the yellow colourof the solution is not completely | outside measurement should be 14 by 3}, without 


discharged, HCl is present.—H. C. 


50410. —-To Separate HCl from HI and 
HBr.—To your solution add sulphurous acid and 


taking into consideration the projecting ends. I 
have carefully looked over my answer of May 4, 
and find that the figures given there are the cor- 
rect dimensions of the Association frame.—A. 


then cupric sulphate. Any HI present will be pre- | WATEINS. 


cipitated as Cu, I:; filter and precipitate the excess of 
copper with NaHo and again filter. Evaporate the 
filtrate to dryness. Dissolve a portion of the 
residue in water and pass a current of chlorine 
through the solution, then shake up with ether. If 
HBr be present, bromine will be liberated and will 
dissolve in the ether, colouring it characteristically. 
The remainder of the residue distil with potassic 
bichromate and sulphuric acid. Bromine and 
chlorochromic acid will distil over. 
the distillate and plumbic acetate. A precipitate of 
plumbic chromate indicates the presence (indirectly) 
of HCl (chlorochromic acid is decomposed by water 
into chromic hydrochloric acid). This is by far the 
best method for determining the presence of the 
three acids with certainty. This mode is given in 
Valentin's Qualitative Chemical Analysis,” —a 


Add water to or other cannot reply. When a 


[50421.] -Horse-Power of Locomotive En- 
gine.—I notice Mr. John Grey, of the Elswick 
Science School, this week expresses surprise, I may 
almost say disgust, that no reader of ours has re- 
plied to his question on horse-power of a locomotive 
engine. Readers of the E.M.” are so numerous, 
and I may say so well versed in scientific subjecta, 
that no question can be put to them to which one 

query N Still 
through your columns into the U. Q. list, and still 
remains unanswered, the writer should ask himself, 
Is it the fault of the correspondents of the ENGLIS& 

ECHANIC, or is there an error in my question? 
Sir, the true reason is, that the power of a loco- 
motive engine is not estimated in horse-power at 
the present day. If Mr. Grey will ask for the 


book I should recommend you to use if you are will of any railway engine in tractive force, I 


going in for real work.—M. M.S 


[50411.]— Leyden Jar.—Although C. J. R. 
Ventnor addresses Mr. Lancaster, a few words on 
my own experience may not be out of place. I find 
that Leyden jars made with white glass are the 
worst and green glass the best, the reason bein 
that the former contains more lead than the latter. 
The torn tin foil inside is not the cause of escape- 
ment. The best home-made Leyden jar is a green 
glass bottle three-quarters full of iron or copper 
tilings, a pointed wire through the cork, and a lead 


foul. —PRIAM. 


° fore, 


or louger. 


ill give him auy information, aud undertake to 
say he will receive many replies. I trust, there- 
you will see that your engineering corre- 
spondents are capable of giving all necessary in- 
formation.—A. Luis. 

[50422.]—Microscopical.—I do a little with the 
microscope, and I think you would tind ‘‘ Common 
Objects of the Microscope,” Routledge and Son, 


5 * ls., give you all the information you require. 
W. W. | 


7 
' [40422.]—Microscopical.—(1) Soak the lege, of 
bullet at the top—of course, the outside coated with | insects, &c., in carbolic acid for two or three we ks, 
(2) Puta thin film of gumwater fon a 


n 


F 


cover—fix the cover on a slide with a drop of water 
—leaving the gummy side exposed ; pare under the 
microscope. Catch your diatom with a cat's bristle : 3 
mounted in a split match, stick, and place it on the (50443. )—Scarlatina.—Scarlatina ato do ent 
film of gumwater (first having breathed on same to | in breent 1d and Lam naturally desirous to do all T ce 
moisten) in the Spot you require it; gently burn the best steps to take to confin. 
gum up over a spirit lamp, and mount in balsam. | area ? Tam told that an English physician, whose name 1 
(3) Davies ** On Mountin Microscopical Objects,” | am sorry I forget, by the use of some external application 
pub., David Bogue, 38, artin's-place, Trafalgar- effectually prevents all peeling of the skin. If this be so 
Square, price 2s. 6d. is considered the best book ; | the process must be a very valuable one. Do you know 
N I cannot make its instructions out,— anything of it? And what other hygienic means I should 
OHN ALEX. OLLARD, F.R.M.S., Enfield. 


50455. — Experiment to Demonstrate that 
the Kerth Revolves.—I am anxious to demonstrate 
in à room, and by some simple experiment, the fact that 
the earth revolves. Deal j j 

pended ball is the best that Iam acquainted with, and I 
shall be glad to know from some experienced reader 


which the fact can be demonstrated, —T. W. 

50454. — Fa ulty Brass Cylinder Casti ag. 
have a brass cylinder (54in. by 2hin. bore) cast, but 
unfortunately it is ““honeycombed ” inside, just under 
the steamchest, 1 should fee] obliged to anyone for in- 
formation how best to remedy the same Without going to 
the trouble and expense of having a new one made 7 1 
have drilled the port-holes, and they seem sound and per- 
fect, therefore, I Propose putting tube inside of cylinder 
and re-bore. How best will I do this and fit the same 
steamtight ? Should it be brazed !—Festixoq YDD. 


(504414.]—Oxidation.—What is the correct chemical 
meaning of “oxidation ” ? I constantly see it stated 
that the action of boiling caustic soda on tibres is one of 
oxidation.“ but that in contradistinction to same) the 
action of sulphurous acid induces decomposition without 
oxidation. What are the facts Ain. 


50145. —Electricit from High-Pressure 
Steam.—I notice on ho ding the hand to an escape of 
high-pressure steam from boilers, working at about 90lb. 

ressure, that electricity a) fly from the tips of 
. if they be quickly held against a metal surface, I 
shall be glad of ex lanation. Is it caused by the friction 
(against fingers) of the escaping steam Jin. 


,50446.)—Plants in Sleeping-Rooms—I believe 
it is popularly supposed that plants give off deadly gases 


in <n gs time, and that it is consequently injurious to 


ent at once. When taken out of the potash 
they must be well Washed and dried. After this 
they must be soaked in turpentine, and finally 
mounted in Canada balsam. This is a long business 
to explain, and G. Cross had better consult a book 
on the subject. The chief difficulty is the appear- 
ance of air-bubbles in the object after it has been 
mounted. To avoid this, there is a little dodge not 
mentioned in most books. When the leg is taken 
out of the turpentine, instead of placing it at once 
on the slide, boil it for a few moments in some 
balsam, kept for the urpose in another tube. 
While it is being boiled the air will escape, and the 
balsam will take its place. There will, therefore, 
be not nearly so much chance of air-bubbles arising 
when the object is mounted. Of course, this 
would be rather rough treatment for some objects; 
but with the legs of insects (especially such as 
Dytiscus marginalis) it generally answers admirably, 
and saves a vast deal of trouble. It is better not to 
allow the balsam to harden of itself, I have an ar- 
rangement (which I made out of a tin foot-warmer), 
aud is therefore not very elaborate in construction 
upon which the slides are laced when it has been 
filled with boiling water. 1 
covers in their places till the balsam is hard, which 
is generally the case by the time the water has got 
cold; + Martin's Manual of Microsco ic Mount- 
ing ” isa good book. Davies on the . 
of Microscopic Objects“ was a good book at the 
time it was written ; but is rather old-fashioned 
now, aud not so advanced as “ Martin's Manual.” 
I never tried mounting ‘diatoms in balsam ; but I 


running along the passage overbead, which is mine, 
find there is about 3ft. space between. Can I go any 
nearer with a dead wall or glass, as the space is taken 
out of my property !—Enquirenr. 


(50458. )—Will.—z make a will bequeathing all my 
household goods to my two sons jointly, subject to the 
condition that should une of them get married, that the 
said goods shall remain undisturbed in the Possession, 
and to the sole use of the one continuing unmarried ; and 
on refusal I bequeath such goods absolutely to such son 
continui unmarried. But on their both getting 
married, I direct, if such condition observed, they may 
divide such goods, or sell them and divide the produce 
between them. Will Mr. Wetherfield kindly say if such 
bequest is a and valid one, and sufficient, without 
any trustee /—A MOTHER. 


(60459.)— Achromatic O.G.—I have an achromatic 
glass 31 in. in diam., and 18in. focus. Can the focus be 
satisfactorily lengthened to about 5ft., so as to serve for 
astro. o. g. -M. U. 


50400.) —- Water Rate. To Mr. WETHERFIELD,.— 
Would you please state the amount of Water Rate the 
Southwark and Vauxhall Water Company can — 
charge me with ? The gross rental of my house an 


for plants to remain in ms. Will some 
reader kindly explain the facts Jin. 


450147. —Lime Solution. It lime is more soluble 
in cold than in hot water, can any chemist kindly ex- 
plain why the chemical manufacturers are constantly in 
the habit of dissolving thetr lime in hot water !—Jtp. 


(50448.1—Bicycle Spokes. — Could any of your 
readers let me know how bicycle spokes are straightened 
and headed—what kindof machine required ? —ENGINEER. 


(50449.]— Air Pum -—Will you favour me with this 
sketch of air-pump 8 and will some practical man 
give me one or two practical answers thereon, as I have 
two of these condensers just going to work ? (1) Does 


CVERFLOW! 


pe 
cent. on the gross rental. At my request they furnished 
me with a statement, in which the gave the Act under 
which they charge as that of 15 a i A 

but do not quote the words, They then proceed to charge 


-As I have only one W. on my premises (and that belongs 
to the honse, and is in the backyard), are the company 


thd think they could be kept in their’ places l | theresa 1 do net extra for the water Deer me 
3 e : PER therein? I do not use any of the company’s water what- 
with siren or they could be fastened on with a F= SG ever in my business, 1 kas lived in the house over 20 
little balsam hardened by the application of heat ection eS > | years. an never been e for the w.c. before. — 
before being mounted in the us way. — R. A. R. L | Overraxen. igj i 
BENNETT, Walton Manor Lodge, Oxford. per N (50461.]—O and H in Water.—How many cubic 
00437.)—L.B. and 8.0. Locos.—63 Preston, zajo u lA inches of oxygen and hy n respectively are there in 
64 Kemptown, 107 Alderney, 108 Jersey, 109 Stras- f One cubic inch of water !—Gas, 
burg, 110 eee, 119 Rochelle, 120 Provence, Tagad j” — (50462. ]—Gloy.—What is this adhesive substance ?— 
28 Avignon, 135 Foligno, 146 Brindisi, 153 Aue. pe ( | H.G.J. 


(50483.—Helmholtz’s Lenticular Stereoscope. 
How is this instrument constructed, and what are its 
advantages over Brewster’s form 1-H. G. J. 


(50461.]—Condenser for Launch.—I have heard 
that launches are sometimes fitted with a surface con- 


tria, 235 Broadwater, 236 Ardingley, 265 Chip- 
stead, 266 Charlwood, 267 Maresfield, 268 Baynards, 
270 Warnham, 271 Eridge, 476 has no name,— 
REGULATOR. 


(50439.]—Etching Lines on Brass.—This is 
generally done with aquafortis; but much sharper 
ings can be obtained with a solution of chromic 
acid, and no noxious gases are evolved: the action 
is, however, much slower. The acid is prepared by 
dissolving fitteen grammes of potassium dichromate 
in eighty of hot water, and adding twenty cc. of 
sulphuric acid.—Joun DEWHURST. 


—— 
UNANSWERED QUERIES. 


The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and if still 
unanswered are repeated Jour weeks afterwards, We trust 
our readers will look over the list and send what information 
they can for the benefit of their tellow contributors, 


Pipz ? 


50 ft. launch, with Gin. cylinders, 10in. stroke, used 


principally for towing in salt water? 1 should think a 
pets of such tubes, say Sin. diameter, laid along the gar- 


ing. Advice from anyone who has experience of 
such matters would be highly valued.—J. Brown, 
Belfast. 


150465.]— Vaseline Can any reader explain the 
meaning of the word vaseline, anc Why it was given +o 
the product?! I should also like to know if there is any 
solvent, or any substance with which it will combine 
other than ether, and in what way I can clean glass or 
other vessels which vaseline has been kept in ?—A. 
Lorp, 


[50466.]-—Canvas Canoe am building a canvas 
canoe of the following dimensions :—Length loft. Gin., 


this kind of condenser require any foot-valve between 
the cold water well and under side of Plunger? If not, 
what is there to stop the water from going back down the 


suction-pipe again when the geo makes its down 
stroke! (2) “What is best to pac plunger with (see 
Sketch A)? (3) How thick ought the rubber valve to be 
on the plunger (see sketch B)? Size of plungers is 1gin. 
and 16in, diam. You will see by sketch where the 
Suction-pipe is connected to the exhaust-pipe, and she 
has to draw her water about 10ft. vertical epth, and the 
first valve she has on her at bottom is the one marked 
B) on top side of plunger.—Baru. 


50450. — Boring Bits for Hard Wood -I 
should be very thankful to Some one of our readers that 


49708, Model Work, Lathe for, p. 20, 
49725, Mitchell's Steam Washer, 20. 
49730. Electrica] Fuses, 20, 

49732, lum, 20. 

49735, elsh Locomotives, 20, 

49736. G. W. R. Gradients, 20. 

49750. Bombay, 21. 

49752. Casting Brass Bushes, 21. 
49772. Cotton W arps, 21. 

40773. Annealing Wire, 21. 


— — 


40000. Galway Hooker, p. 115, 

49970. Voss Machine, 115. 

49983, Joints for Artificial Leg, 115. 

49996. Heating Potash and Hot-Water Tanks, 115, 
49989. Gelatine, 116. 

49991. Pneumatic Shutter, 116. 

40994, Carpenter Automatic Air-Brake, 116, 
49997. Thomson Galvanometer, 116, 

50000. Meat Meal, 116. 

50001. H IV 37—Lam „116. 

50002. Heating Chapel, 116. 

50005. G. W. R. Locos,, 116. 

50006. Lathe Question, 116. 

50034. G. W. R. Engines, 117, 


best suitedforit? I have got as far as the frame with 


use in a small lathe to bore holes into hard wood, as box- stringers fastened and canvas tacked on, but am ata loss 


wood, rosewood ; holes required gin. to in., and, say 2in. 
deep holes, similar to those in hard wood—bobbins, 
mat Aya handles J. G. C. 


450451. Puppet Valve. Will any readers give 
sketch of a conical or puppet-valve, and how it may be 
guided in lifting !~ Dra UGHTSMAN, 


(50452.)—Buttress Screw Thread.—What sort 
uf a thread is a buttress screw thread Lock. 


a] Faulty Magneto-Electric Machine. 
—My tnagneto machine has ceased to give a current. 1 
have altered spring, and taken it to pieces ; but no cur- 
rent can I get, What must I do with it? Will any of 
ours“ please say !— LES Dents. 


50151. — Portable Boiler. — Will some one kindly 
inform me how I can remove some scales from the tubes, 
Le., of above? Will caustic soda injure the brass tubes, 


straight pieces of elastic wo „„er are they steamed and 
bent to shape first —Sik W. WALLER. 


(50467.—Punt.—I purpose building a flat bottomed 
shooting punt for use on the seashore of the following 
dimensions, viz. :—Length 12ft., beam Sft., depth 1ft., 


(50468.)—Fish-Plates for Rail J oints.—I should 
like some particulars of Colonel Long’s patent flexible 


time? Is there any injurious effect to be expected from 
using rain-water, and sometimes rather muddy pond-water. 
beyond the deposit of mud in the boiler — A FARMER'S 
Sox 


them, and have they been found successful ? Why are 
they called flexible RF TOx. 


450409.) — Joint Chairs.—Is it still considered 
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advantageous to put a chair under the joint in laying per- 
manent railway, or is it found preferable to put on a pair 
of good strong fish-plates, and bring the sleepers nearer 
together at the joint, leaving it unsupported !—Sxrrovy. 


(50470]—Eleotrical.—I made a 80-cell Bunsen, 
to Mr. Wiesendanger in his fourth article on 
electrical batteries. This, though it gave a good aro light 
was too dirty for me ae I have not a workshop. Could 
anyone give me, advice as to changing it into a cascade 
chromio acid battery, or other more suitable form which 
would wind up and not want recharging often 1 Also as 
to what form of light, incandescent or otherwise, I must 
use? How can I avoid overheating the incandescent 
lights 1—T. E. W. 


(50671.)—Cement for Leather Work. — What 
prepara on is used in the manufacture of leather purses, 
the above purpose ?1—GQLATTON. 


80472.) —Erasures on Tracing Linen.—Is there 


any liquid which, when brushed over places wh:re 
moisture has spoilt the glaze on tracing-linen, restores 
the transparency I—GLATrox. 


(80478.)—Induction Ooil.—Will “ Ernest,” or Mr. 
Brown, of Belfast, kindly say, when winding the 
secondary wire in sections as narrow as 3-16in. wide, and 
2 or Sin. deep, if they succeed eg caci am or 
wire true with the last, so as to fill up to the greatest 
advantage! I find much difficulty that way, and also 
does not the paraffin cool after lcaving the tube in 

through the band for the p o guiding 
before it arrives in the section? About how long shoul 
it take to fill a section, say, 3-16 wide and Sin. deep 1— 
Oxe Ix a Fix. 


[40474.)—To “ Uranium.”—Will you please say the 
proper scale for Open Diapason, 16ft. tone (wood), 
or an organ with 25 sounding stops on three manuals, 
with particulars as to height of mouth, and how they 
should be formed, and of boards, so as to give 
a powerful and full tone. One O. B. says 12in. by 9in.; 
another 9in. by 7jin. ; and yet another, who says Bin. b 
Gin. There is a good bourdon on pedals; Sin. win 
pressure.—Onz RATRHER IN a Fix. 


(50475.} — Books oa Oremation. — Can Mr. 
Sprague tell me if there are any books published on the 
above subject within the last five years, and if so, by 
whee: and what is the published price of them 1—Jonx 

EWRUBST. 


(60476.] — Boiler Horse-Power. — Will some 


of your diy give me, at their earliest conveni- 
ence, the for working out the horse-power 
Lancashire, Cornish, and other boilers ! the 


pose 
boiler to be finished, and just left the hands e 
give the rule working from dimensions of boiler.— Bor- 
COTTER, Calcutta. 


80477.)—Whitworth’s Threads.—I would take 
it if any of your readers would give me the rule 
for wor the wheels to cut Whitworth’s threads, with 
com pow’ and single wheels. Will same rule follow for 
pi coarser than leading screw of lathe ?—BOYCOTTER, 


. [50478.]—Well Steening.—To Mr. Davres.—I have 
1 „ but ias manage the 5 part. Is 
ew ug first, an e steening put in pact or 
how! T: Cone ae Mhie well pi in the digging, w 
keeps the brickwork up off the bottom, whilst the bottom 
brickwork is being p in? I should also like to know 
how the tubes are driven to form tube wells, as I cannot 
= how they are driven with hammers.—W. WiIlxor, 
unr. 


pe — Granule Carbon Battery. — To 
“Presto ET Persto.”—On p. 227, No, 946 of the 
„KE. M.,“ you describe a battery, by means of which you 
light a 5 c. p. lamp. Would it be e too much 
to give a more 15 description of the battery, stating 
the size of porous and outer jars! Such a description 
will doubtless be of service to other readers of the 
“ E. M.“ as well as to— ATELIER. 


(50480.] Diaphragm. have made myself a small 
. telescope ljin. obj. glass, 18in. focus. Eyepieces 
are a double convex jin. focus for low power, anda 
plano. convex jin. focus for higher. The definition is 
not as brilliant as I could wish. Would a diaphragm be 
of any use! If so, what aperture, and where placed !— 
AMATEUR ASTRO. 


(50481.]—Enamelled Iron Vessels.—I wish to 
test some of these articles thoroughly as efficient cookin 
vessels. How should I proceed! Supposing I find | 
to be present, would that necessarily be a disadvantage, 
as is popularly thought, seeing that lead is largely used 
in the g of crockery I- PuOcio. 


(50482.]—Ink.—Can anyone favour me with recipe for 
making, suitable for use with electric pen, negative and 
compo roller; or, if it is ordinary printing ine thinned 
down, how and with what to thin same !—C. W. 

(60483 I— Paraffin Wax and Sulphur.—How 
should the reaction which occurs, when these substan 


ces 
are heated together, be expressed in symbols ?— 
Paocion. 


[50484.)—Gravatt's Dumpy Level.—Will some 
civil engineer, or other who may know, kindly state what 
is the breadth of field of view of Gravatt’s 10 and 
14in. Dumpies 1 The powers are, I am informed, 
about 12 and 20 diameters for the former, and about 17 
and 28 for the latter, two eyepieces being supplied with 
each.—E. M. RICHARDS. 


(50485.]—Explosion in a Bleachery.—A terrible 
explosion recently took place at the bleachworks of 
Messrs. Wrightand Mulholland, Nottingham. Having but 
lately built the bleachery, the firm are at a loss to account 
for the accident. It appears that the machinery at half- 

twelve was running all right under the charge of the 
leacher (D. Young). A few minutes afterwards a loud 
report was heard, and then it was found that the kier 
which contained 2,000 galls. of liquid matter had burst, 
and so powerful had been the explosion that it had entirely 
disarranged everything in the building, demolishing the 
walls, and injuring several persons who were standing 
v Can any reader account for the above i—Joun 
EWHUAST, 


[50486.]—Commission in the Militia.—Would 


used over and over aguin. Would any kind reader inform 


any of ours kindly inform me, how am I to 


Corps !—Burn. 


to 
obtain a commission aslieutenant in the Militia? To whom 
am I supposed to apply, and whether there is any com- 
petitive examination for such? Age 19. Also, is it more 
respectable and superior to the same post in Volunteer 


me ef any method of softening the same, so as to make 
further use of it — E. P. G. 


50504.] — Carpentry Joints.—Will any reader 
kindly show, by a sketch, the best and strongest method 
of joining three pieces, of stuff (about zin. by 2in. in 
ion), so as to form the corners of a cubical frame! 
receipts for oak and mahogany stains !—Don 


(50487.]-Amaelgamating Salt.—Will some reader | Also 
give me an easy method of making the above galt: — and Luis. 
oblige— Cn RNMICVUs. 


150188. TO Sigma.“ —In the Mecnanic of last 
week, there is a carbon and zinc bichromate cell described, 
and itis stated that four cells will work a five-candle 
Swan lamp for nine months with occasional use. Please 
say how many such cells and of what size would be re- 
quired to work a twenty candle lamp, and can you suggest 
Would Trouvé’s 
rsaturated solution give more power with this double 
form, and would it really remain permanent for such 
a length of time! I fear the solutions would get mixed 


a better way of charging the same ! 
su 
ce 


through porous pot in far less time.— ArrRxRNTICE. 


(50489.|—Curious Names of Chemicals = An 
Ihree of the names of 
perplexed me. I could not believe 
e name had I not seen one of the 

n the other day in an old book 
of ours tell 
of John, oil of 


old sailor friend gave mea recipe 

ved very valuable to him. 
ingredients have great] 
there was anything of 
ingredients mentioned 
of recipes. I give them below. Can an 
me what they are! Oil of Swallow, oi 
White. Are they oil or essence of herbe !—if so, what 
herbs 1—PRERTLEXEVD. 


which he said 


(6™490.}—Roof for Shed.—Would “ Jack of All 


Trades,” or some of our numerous correspondents, kind] 
assist me! I wish to build a shed 38ft. wide. What shoul 


the height be of roof from square to ridge up the centre! 
ted iron would it take to 
cover it—20 yards long, guuge of iron 16 I—and oblige— 


—likewise, what weight of corru 


C A. 


150491.) Oil from Cow Heels.— Will some one 
kindly describe the process of making and purifying a 


light oil from cow heels 1— Tkxrus. 


150492.]— Ivory. What is the best method of obtain- 


ing a solution or paste of ivory !—INquigER. 


(5049 3.]—Trigonometry.— ow can I calculate the 
natural sine and tangent values of any given angle when 
expressed to minutes and seconds, as these values are not 


given in my tables -M. P. 


(50494.] — Ohemical. — A lamp, instantaneously 
of | ignited by means of a jet of hydrogen gas impinging 


upon spongy platinum, has come into my possession ; the 


spongy platinum having come away from the platinum 
wire upon which it was placed, I should feel obliged by 
being informed where I can obtain it, or how it can be 


prepared I— M. P. 


150495.I— Nickel Plating.—I have a small vat of 
ons, worked by half 


nickel solution of about 12 
8 Bunsen cell for nick 
e 


ys; and steel watchguards, an 
them in a few minutes the nickel strips 


lating railway 


without it stripping off! The solution I use is the double 
sulphate of nickel and ammonia.— W. Wriaurt. 


[50496.]—L. and N. W. Locos.—Can anyone give 


details of Mr. Webb’s goods engine without ecentrics, 
stating how he manages to dispense with these important 
factors in the working of an engine ? 
to dimensions, is it larger in boiler and cylinder than the 
ordinary s class, as I hear it is supposed to take 
a greater load! Have the compan 


engines on the three-cylinder principle 1—W. Tuomrson. 


(50497.}— Watch-Dials.— Will some of our watch- 


making friends, tell me the best way to clean watch-dials 
pal amb figures, so that I may not lose the figures? 
—CountTryY. 


(50498.]—-Avatomy.-—I copy the following from the 
XIX Century for this month, p. 761. Is it fact, or fiction ? 
„The human embryo has a hairy skin, a brain with con- 
volutions similar to those of an ape, a great toe projecting 
like a thumb from the side of the foot, a single p ting 
scree instead of a heart, and a tail longer than its legs.’ 
—ANTABES, ' 


8 — Watchmaker’s Oil.—On page 3H, in 
„Spons Workshop Recipes,“ there is given a method for 
refining neats-foot oil by letting it stand with lead shav- 
ae immersed. This answers very well as far soeu ing 
a lot of forcign matter is concerned, but leaves the oil o 
a dark colour. Can any friend inform me how this may 
be avoided ?—AFRICANUS. 


(50500.] — Glass Working. ~ What is the best 
means and machinery to be used for smoothing the sur- 
face of glass and making it dull, so as to get a good 
fine matt surface >—KNnowLepaE. 


50501. —- To Dr. Edmunds.—Will you kindly give 
your opinion upon the use of lemons in the following 
case, or what treatment would you recommend as a sub- 
stitute ? In September last, I experienced a cold stiffen- 
ing in the two first fingers of the right hand ; this caused 
much uneasiness, and it spread gradually to both hands, 
arms, and shoulders with great pain and loss of sleep; it 
also flits about the body, particularly the ankles, knees 
hips, &c. I am a poor clerk, 53 yenrs of age, and it 


suppressed gout ; but whatever I have taken hitherto 
fails to touch it apparently. Every day fur the past 
week, I have used the juice of one lemon, taken about an 
hour after dinner, and fancy that it has made me feel more 
natural. The pain still remains, but I am inclined to 
think I feel somewhat better.—W. Hype. 


{50502.)—-Drilling Small Holes.—I want to drill 
smull holes in metal, such as steel. What sort of machine 
can I best do them with! I want something that I can 
make a fixture and turn by hand. The holes I require 
are 1-16 up to a quarter of an inch. I have an American 
Belly Brace,“ which works by turning a cog-wheel; but it 
does not answer very well for small holes.—Nuwen. 


(60503.]—Softening Guttapercha.—I have a 
large l of guttapercha which bas been used in 
pump buckets, but is now very hard and brittle, and 
therefore, useless for the above purpose, having been 


carriage 
I find that if I leave 
off. Can some 
of our friends tell me how to get a good deposit of nickel 


And, with regard 


made any goods 


appears to me. either rheumatism, rheumatic gout, or 


505056. —Dissolving Brimetone.—Can eme of 
our readers inform me of a method of perfectly dia- 
solving brimstone, as I am told it 1s not soluble, and wish 
to know whether this is really so !—No Sid. 


5050s ap Carriages. — Will Meteor,” or 
other engincering correspondent, kindly explain the 

ment of hook, rules, &e., relati 
Also how it is possible for them to break awny un- 
intentionally ! or instance; on the lst of May I was 
a passenger in the 12 o'clock noon Midland express, when 
our slip carriage was left behind north of Harborough, 
ins of going on to Birmingham as booked.—A. Luis. 


e of Gold.—I have been fairly 
successful in silvering glass by the new process from in- 
structions which have appeared in the Mecnasic, and I 
am now very anxious to gild glass in the same way, t 
is, with the heated tables and a solution of gold. I 
understand that glass gilding is worked extensively b 
this process in London, and that the solution is call 
chloride of gold. I would like to knew if that is name of 
the solution, and how it is made! Also, what are the 
means taken to insure a good deposit! Is there any 
manual on the subject 1—Jix. 


to slip carriages? 
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ALL Communications for this department must be 
addressed to the Chess Editor, Bryn Rhedyn, Lland wrog. 


PROBLEM DCCCXXXV.—By C. PAxcx. 
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(8+8 
White to play and mate in four moves. 


BoLUTION To 833. 


White Black. 
1. Kt to K B 8 1. Kt to Kt aq (a 
2. B takes P (ch) 2. Anything 
3. Q mates 
2. Q to R 4 Aaa 
aq e ng 
3. Mates. 


Albion Club Correspondence Tourney game between 
Mr. Arthur Smith, Brighton ( White), and Mr. J. T. Bug- 
den, London (Black) :— 


1. P-K 4, P-K 4/2. Kt-K B3, Kt-R B / 3. Kt takes P. 
P. G 3/4. Kt-K B 3. Kt takes P/ 5. P-Q 4, P-Q 4) 6. 
-Q3, Kt-QB 3/7. Castles, B. K 27/8. P- BA, Kt KB 
. P K-R 8, B- K 3/10. Q-Kt 8, P takes P/ 11. B takes B 
B takes B/ 12. Q takes B, Castles (a) 18. Kt-Q B 3, 
437/14. B- Kt 5, P. K R 3 / 18. B-R 4, P-K Kt 4/1 
3, Kt-K 34 / 17. B takes B (b), Kt takes B / 18. Q- 
-Q R 8/19. Kt-K 5, Kt-K 2/20. Q-Kt 3, P-Q 
s 4 


P/ 24. Q-R K 
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) 25. Kt K B 3, K-Kt 3/26. R. K 6, Q-Q 2. 
takes P. Q Kt takes P (J) / 28. Kt-K 6 (ch), K-Kt 2. 29. 
R takes z takes R/ 30. Kt-Kt 4 (ch), K-Kt 2 81 


sq /32. Q-K 6 (ch), K Kt 8/33. Kt-K 
RB 2 (9) / 81. Kt takes Kt, Q takes Kt, 35. R takes K 
Q-K 2, 36. R takes R, Resigns (A). 


Norges. 


(a) UP to this point, the moves are all Rook. The game 
is considered equal. - 

(b) This is necessary to free White's game, as Black 
threatens to throw up the B P. 
(c) We should prefer K-Kt 2, followed by P-K B 3 as 
more attacking. 
(d) P-K B would. in our opinion, be better. 
(e) Not time enough. P-B 6 is much safer. The weak 
point of Black s gaume has been the inaction of Q. 
(S) Better K Kt takes P, thus leaving an open diagonal 
for G, and frustrating the attack which follows. 
(9) Here Black must lose a piece and the game i: 
virtually over. 


F & 


Q takes Q 
(h) If 38. k taken „FK takes G 


II 36. 37. Q-Q 6 (ch), and wins. 


33. KUK 5. 


takes u 
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CORRECT S 


kay, J. B., of Boxford E. W. Adams E. Stanley 
d i ye ` i with water to con- 
F ollweli Brank ™ Pe; to S by E. W. Adams, an sistence of mortar, an drive in with a thin tool. Both 


Bos We Abbaus. — The Pritish Chess Magazine can be 


obtained 


The publishers are Triibner and Co., Ludgate Hill, 


WHAT'S ry 


es paper simply takes the ace of the porous jar. Itis 

A eSa laced between zinc and carbon, and moistened with 

ilute sulphuric acid. Zinc and copper will do as well.) 

ANSWERS TO CORRESPONDENTs, | e (See answer to * Niobe” on p. 140. The 


„% AN communications should be addressed to the Eviror 
NOLISH MECHANIC, 81, Lavistock-street, Covent 
Garden, . G. 


HINTS TO CORRESPONDENTS. 


Of the E 


z : cuts of wood, and covered with match-boarding; but | 3 dols 
a. for diosan tide of the pa pate 3 oe ee if that is not thick enough you must get tongued and aie adia 
titles to queries, and when answering eee ut the grooved wood of the thickness you require. Red deal | Colonies, | 
numbers ki well as the titles of the N to which the | or pine sized and varnished will do, but you can stain 
arge is made for inserting letters, 


tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise. 


tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The Six nny Sale 
Column ” offers u cheap means of obtaining machi 

tion, and we trust our readers will avail themselves of it, 


ENGLISH MECHANIC AND WORLD OF SCIENCE. 


iro 
and loz, flowers of sulphur. 


uenes answered many times in back numbers, )— 
É (Dr. Edmun answered query about knock- 
knees in No, 889, p. 106. We are afraid that not much 
can be done now.)—L, D. R. 
known as whole Wheat meal, and can be purchased at 
most large cornchandlers’.)—C, J. E. (Th 


by Mr. J. Watkinson, Fairfield, Huddersfleld. 


AN AME.—Tourney problems received, 


— — 


‘owder 
It soon becomes moist, and then sets very hard. You 
(Surely there are plenty of carpenters in Leeds, with- 


out asking us to recommend some one to help you. 
The frame must be erected of quartering and other 


It 1f you like. If you go to the wood-yard and tel] 
them what you want to do, they will show ou the best 
stuf, and tell you the quantities requi JA New 

UBSCRIBER, (If you refer to the answer on p. 231, you 
Will see that in both cases we referred you to the indices, 


recent numbers, —Cyciops. (We believe th 
Rublish illustrated descriptions i but it is too late in 


some notion of what you mean by “small,” we cannot 
but in the last volume you will find 
one on P, 95; Vol, XXV. P. 464; Vol. } V., 
xXx „P. 210, and so on in all recent 


rec 
„ All subscriptions Will commence wi 
issued after the receipt of the subscription. If back numbers are 
required to complete Volumes, they must be paid for at the rate of 
éd. each copy, to cover extra postage, 


Vols. XXIV., XXVI, XXVII., XXVIII., XXX., XXXI., XXXII. 
XXXIII, XXXIV cloth, 70, eaeh, 


NOTICES TO CORRESPONDENTS, Tyro. (Plaster of Paris (best) in the first case, and Eve Workm ected the Building 
oluti c r M can lead in the e! The best cement is des | rng OSa mAN should advertise in “THE BUILD 
utions to 833 by. R. A. B (Oxford), D. made of ?lb. fine i n rings, loz sal-ammoniac, | ING NE Ws shed every FRIDAY Brice Fourpence, 


the Princi Journal, re- 
est circulation 


7 Workman should insist on seeing “THE BUILDING 
NEWS " every week at his Club or Coffee H 


any suggest 
ork, 


advertise in the paper when he wants w 


The charge for Advertisements for Situations 18 One Shilling 
for Twenty-four Words, and Sixpence for every Eight Words after 


TERMS OF SUBSCRIPTION, 


PAYABLE IN ADVANCE, 


bs. 6d. for Six Months and Ils. for Twelve Months Post-free to 


„ For the United States, 18s., or 
to In 


15s. 2d. to New Zealand, ine Cape, the West 
» Nova Scotia, Natal, or ‘any of the Australian 


The remittance should be made by Post-office order, k 
numbers cannot be sent out of the United Kingdom by the 


id. e to cover extra postage 


M estnut- street 
delphia, are authorised to receive subscriptions for the United 
States for the ENGLISH MECHANIC t 

d 


mail from the ublishing office — 


. and XXXV., bound in ele 
Vol. XXXVI. Now Ready, Price 7s. 


All the other bound volumes are out of print. Subscriber 


ble after the con- 


clusion of each half-yearly volume in March and September, as 
only a limited number are bound Up, and these soon run out of 
Print. Most of our back numbers can be had ingly, price 2d. 
h any bookseller or newsagent, or 24d. eac 5 

hich are 


post-free 


: m the ottice (except index numbers, w Id. each, or 
The following are the initials, Ko., of letters to hand u volumes, )—J, 0. Linpsay, (Thanks, )—J, Dowys, (On post- free, 34d.) j á 
to Wednesday evening, May 16, and unacknowledge € Contrary, we meant marine engineers. Those who Indexes for Vols. I., vI., VIL, VIII., and IX., 2d. each. Post 
elsewhere :— build engines are mechanical engineers, and the other free 2d. each, Indexes to Vol. XI. and to subsequent vols., 3d. 
; term is usually understood to mean those Who have the | each, or post free, ad. Cases for binding, 1s. 6d. euch. 
Jas. Ropears.—T. West.—G, Morecroft.—Maj.~Gen, care of the engines on board ship. The number sent Subscribers are requested to order Cases and Vols. through 
e. Mawson and Swan. -W. R Stanley.—H. E. Will answer your question. The Only way to get a | their booksellers, and not to send direct. The regulations of the 
Kyle.—F, W. Greene.— It, Keith.—Capt, Lysaght.—J. berth of the ‘king 1s to apply to owners or ief engi- | Post Oitice prevent their transmission through the Post. 
W. Queen and Co.—A Novice.—Iota.— George W.—E neers of steam-vessels, )— EARNER. (If it had been 


Aratton.—Enquirer.—Cymbro._-Elestrie oe" ie ie 
i B. G 


—Carstairs.—Graham.— A Fellow of the Royal Astro- 


nomical 


Lester.—M.I.C. K.—G. J. H.— Meteor. 


AN Inisu R 


ducing indicator diagrums, merely in order that some 


“advertised ” you would have known price and where 
to get it. It is ublished in this country by Messrs, 
Sampson Low ini Co., Fleet-street, E. O. do not 
know the Price.) Sax by. (Yes, any zine will do, but 
the purer the better. )—Amareur . (Last week, 
P. aa we told d H. D. W.“ pap full Dp ie 
regilding picture- rames Te in No, So, P. 286, )— 
E. T. C. (Zine Plates will do, but rods are better, 2. 
It means the seurf from the retorts, not coke, Muriatic 


ae WoW. Blow Country 
.—T. Fletcher. — W. E. Se a ac Bell. 


Society, — Chemicus.— Danie] Valentine,—, 


FADER. (We cannot afford the space for pro- 


NOTICE TO SUBSCRIBERS. 


receiving their copies direct from the office are re- 


serve that the last number of the term for which 


A id is commercial h drochloric, 3. Not necessarily, ) 
y are too] Aci an . 
large for our columns See the instructions on P. 130 ) of BRED. (No doubt it is exaggerated. If any CHARGES FOR ADVERTISING, 
SACK. (See previous reply,)—P, N. (At any of the of the kind visited Texas, we shall have it duly Thirty Words FF „ 
Science and Art Schools, for list of which see the Post- ae A, — canit but 8 pee Every additional eight words.) . + 0 6! 
ttice Directory under “Schools.” 2. Most publishers of . . T. A. sj 13 Front Page Advertise ts Five Shillings for the first 40 rds, 
elementar textbooks hu ve one; but — Goodeve’s LEUN. (See „Hints to Correspondents, No. 4.)— afterwards dd per Ine. Pan grant Adrestement rt, Shilling 


Textbook of the Steam E ine,“ 
will suit you best 
AMATEUE Mecuante, 


that wax 


forms a viscid mass Which does not ; zain harden, Bi- 
b : 


sulphide 


Ose wHo WAs Ir. (Common mortar; firebricks 
unnecessary. 2. Marine glue and shellac cement are 
the things ‘to use, 3. Wood to indiarubber. 

the questions answered in recent numbers,)—R, N. 
(Perhaps it is isinglass dissolved i 


ekwood and Co., 
oroughly good one. )—Awn 
(It does not melt in the sense 
melts, but at 2492 Fuhr. (steam heated) it 


It isa 


of carbon dissolves it, anc On evaporation 


er line. No front eor paragraph advertisement inserted for 
ess than Five Shiuna, Reduced terms for series of more than § 
insertions may be ascertained on application to the Publisher, 


ADVERTISEMENTS in EXCHANGE COLUMN—for 


8. 
Twenty-four words PFF a OA Sa 
For every succeeding Eight words 5 . 0 


leaves it unaltered )— 5 GINNIS, Be Sunn (See p. 315, No. 845 There is no rough test P 

like to have daco e merce te instru | for the purity of wort Nog d the water eta ner | ADVERTISEMENTS in the SIXPENNY SALE a 

ments, not merely illustrations of what they will do.) | If you add Condy’s fluid, and the water retains the pink Eee ia aa a ey 0 6 

—SELwyy, (Sce the list of Back Numbers on p. 208 or red hue for a day or two, it is proof that the water For every succeeding Bight Words ve Me a Oe 

also the indices of recent volumes.) — BAD Erea. (It Practically free from organic matter; but it is no It must be borne in mind that no Displayed advertisements 
edue te cold, or constitutional weakness, Try proof that g. On the other hand, a can appear in the Sixpenny Sale Column.“ “All advertisements 


so 
bathing in cold water, which can do no harm ; but any- 


z g 5 P, 2ses.)—Pappy O'Lixn. 
. 3 5 8 . Ss (Page 166, No. 917, for the Simplex telephone. 2. Full 
I. CL (Bee previous answer. The important escription of how to make a Phonograph in No. 683, | be sent where 
oint is to know What is the matter, and that can be mised the instruction 15 At Sa kaipan 8 Y e AET oe 


ing in opodeldoc or hartshorn and Oil.) — H. K. (Sce 
e indices. No. 731, p. 65, gives full directions for 
making bichromate battery, U 


together, and one wire is attached to them; the 

other wire is soldered to the zine or is held to it by a 

P. 2. Fora shocking coil, see p. 435, No. 903, and 

the indices of recent volumes.) Mx LOL. ia 

number ap be required to answer the question, See 
e i 


n 
3 in Vol. XIII. 


t whi 5 the ti not a journal of the toilet, and we cannot ee 
itely stated. What is meant by water, lde h tor queries about falling hair, scanty eyelashes, and the 
IoLANTHE, (Get Culley’s * Practical Telegraphy,” | like.)—J. PixLRS8. e cannot say. The best plan 


gra , 
Longmans zand Bond’s “ Handbook of the Telegrap ee 
Crosby Lock 


contain in the shape of instructions“ can be had 
only from official Sources, but you will find them very 
worked Al BETA. 8 

worked b 


TRALIA. (See the list of k Numbers on p. 208. The | —Osyx. (The would go to A.’s eldest 
simplest is made of one Part glue by weight, soak| son. The rest o he property would go, one 
in two of water, melt, an add four] third to the wife, and the rest equally among all the 
f glycerine and enough whitin to make the children, The e] er brother of the intestate and his 
whole “ milky” Add a few oe of carbolic acid.)— | son, would entitled to nothing.) —G. J. M, ha 
TEL (Get Sprague’s “ Electricity,” if you can; Journal of the Chemica] Society is published by Van 
but if yu only want to make a battery, say whatit is Voorst, 1, Paternoster-row ; the . 7 y Baillicre 
for, an e may be able to quote a number containing and Co., King illiam-street, Strand, W. C. Rants and 
instruc ck Num on p. 208.)—Proro za — ene 
(See the list of Bac Numbers on P. 208. You will see — 
by last week that Mr. Lancaster has commenced Wanted 
series of articles on the subject. Ax Novice. (Aniline Holloway’s Ointment and Pills.— Diseases of 
Violet 90 ; boiling Soft water loz, ; add glycerine | the in. —Scur vy, eruptions, and glandular swellings, which had E. 8. Heaven, 
and a lth treacle, 2. See the indices for recipes for | resisted all other modes of treatment, have been completely cured 
inks ; but you can d ones by dissolving the by Holoway's cooling Ointment and Purifying Pills, which root Wan 


dyesin water and 


vered only after examination by an TEIA 


mised 2 
(Due to an effect of light: gas-bubbles fo 
- (There are a variety of developers, 
some preferred to others, and others again especially 
adapted for certain plates. The makers usually specif 
the best developer: but you will find a variety in bac 
„C. (1. No, 2. They are connected each 
to its own part of the commutator. 3. No. The bind- 
ing-screws are connected to the spri or * brushes”? 
which rub against the eommutator.)—C. W. Max- 
CHESTER, (All the numbers containing nds’ 
Practical Watchmaker’s” papers are out of print; but 
14 numbers containin a later serieg by “A Fellow 
Workman” can be had. post free, for 28. IId.) —ALkx. 
(Write to Me. F.C King, Bulstrode, 
(The Enaursy MrEcuayic is 


(Nothing more than might be ex- 


many times. The carbon plates are con- 


ony in Vols, } and XX., or 


would be to get the aid of an engineer or draugh 
Anything that they do not 


y a steam or gas engine.)—Just FROM Aus- 


out the discase from the blood itself, and cave the Coustitution 
free from every morbid taint. = 


a little gum-arabic. )— 


— — — — œ 


P —˙ü!——— a 


OUR EXCHANGE 


- Highly curative. What off 
ing terrace, Laven er-hill, London, S. W. 


Nasmyth's a Moon," and Heis Celes 
—E ster 


must be prepaid; no reduction is made on repeated insertions ; 

and in cases where the Amount sent exceeds One Shilling, the 

publisher would be grateful if a F. O. O. could be sent, an not 

stamps, “Amon y3 however (preferably 1 peuay stam 
tis 


inconvenient to obtain P. O's, 
is included as part of the advertisement, and charged 


Advertisements muet reach the office by 1 p.m. on Wednesday 
to insure insertion in the folowing Friday’s number. 


OLUMN. 


2. 


The charge for Exchange Notices is 3d. for the first 24 words, 
and 3d, for every succeeding 8 words, 


Magnificent American Organ, carved walnut case, 
9, stops, octave coupler, sub- bass, vox humana swell (makers,Bell, 
of Canada) cost £40,—40, King's-road, Peckham, 


52in. nickel-plated « Special Club ” Bicycle, lamp, 
bag, tools, cost £18, worth £10. 
CaLven, Deanmont, Kilmarnock. 


“English Mechanic.” 40 numbers ef vols. XI. 
to XIV. And vols. XV., XVI., XIX., to date. A few numbers 
wanting. What offers? Anything useful.—Jas. JOUNMANN, 4, 
McKechnie-street, Glasgow. 


Exchange, 
Sin. stroke, polished flywheel and bed, for sli 
Sin. centres.—J. Fitton, 39, Market-street, Hey wood 


Several small Medical Coils, in polished boxes, 
stronger shock than Most large ones ; new, with handles, com- 
plete.—27, High-street, Rochester, Kent. All offers. 


Some small Horizonta] Engines, partly made; and 
Cash, if necessary, in ae for a back -geared Lathe.—Jou x 
MIDDLETON, 16, Hope-street, lasgow. 


Electricity is Life. Mea ical Coil, with Smee’s 


In good order. hat offers }— 


Horizontal Engine (new), ai bare, 


dsome polished case by Horne and 
ers ea 5, Wymer- 


sé ” 
e English, Mecham,” 


armin x 


by Britannia y, 


screw-cutti ia Com 
No other. Good exchange.—2,01, Messrs. con 
Leadenhall-street, London, 


Digitized by Googl 


VI. 


ENGLISH MECHANIO AND WORLD OF SCIENCE, 


May 18, 1883. 


Ne eee 
„ // ee 


What offers for a very nice Musical Box. playing 6 
tunes, cost £3 Id., three weeks since—elightly out of repair ?— 
C. H.,21, Broadway, Sandgute. 


“English Mechanic.“ from 1879 to 1882, inclu- 
sive, and“ Design and Work, 1880 and 1881. What Offers J. 
Wood, L. D. S, Dumfries. 


‘English Mechanic,” Vols. XI., XII., XIII., 
XIX., XV., bound, and 18 monthly parts, price Its. Knight's 
„ Cyclopuadia of Ornament, 10s. 
Ornament, 0s. What Offers. in 
lane, Gorton, Manchester. 


Pocket or Rainband Spectroscope, by Steward, 
adjustable <lit . cost £2 We. Exchange with cash for Microscope. 
—U., 70, Char] woud-road, Putacy. 


Zuccato’s Papyrograph. 800 to 600 Copies from 
one origina! ; needs ink ony cost £5 15s. Exchange.—Dicasoy, 
8, Morpeth-street, Liverpool. 


What offers for a Gilin. Centre Lathe, all complete. 
with collar- plate for boring ?—H., 12, Cotside-terrace, Shaftesbury 
Park, London, S. W. 


Leading Screw for Lathe ; offers.—R. D. Suitn. 


Bet of { pitch Change-Wheels. Bicycle lamps 
wanted.—R. D. Svirn. 


šin. Compound Slide-Rest ; what offers ?—R. D. 


Ssira, 12. Fazakerly-street, Choricy, Lane. 
Hopper Boiler, 18 by 9. Bicycle Lamps wantec.— 
R. D. 


K ITH. 


Owen Jones“ Grammar of 
exchange ?—J. C., 40, Far- 


Wanted, a small Dynamo Machine, value, say 
420. Will exchange large 1l2-nir Musical Box and three good Gi! 
Paintings, value up to £30.—Address, A. S., 95, Ladbroke-grove- 
road, Bayswater, London. 


Beautifully ornamented Fern Case, large size, 25in. 
by l5in. by sin, Anything useful to value of 30s.—Luc KR, 175, 
Thornley street, Burton-on-Trent. 


pital 3-speed Lathe Wheel, Crank, Treadle, com- 
lete, Ain. about lewt., for band. Good exchange. Warranted.— 
ters, W. Suits, Bilston- roud, Wolverhampton. 


Wanted, immediately, Pair Tinman’s Bending 
Koro any size, frum 2 to 3ft. Good exchange.—ExGLisu, 
owcester. 


First-class Soundboard, Wainscot, 8 Stops, 56 
notes ; Swell ditto, 4 stops, 56 notes, quite new,tby Bryceson ; 
5 atopas of new wood piprs. Exchange for Cottage Pluno.—!It, 
Pruvidence-street, Ipswich. 


Telescope, three draw, very powerful, value 10s. ; 
will exchange books, Astronumy preferred.—Gzo. WsLLs, Need- 
ham Market, Suffolk. 


Part of Oylinder, 3in. long, fitted with top s 


crank, and connecting-rod, engincer'ͤ make. Exchange to value 
of 100.—Worru, Sheldmont, Kilburn, Brondesbury. 


THE SIXPENNY SALE COLUMN. 


— — 


Advertisements are inserted in this column at the rate of 
Gd. fer the first 16 words, and 6d. for every succeeding 
8 words. 

— — 


For Sale. 


„Hints on Electrical Bell Hanging and 
Barteay Working,” Illustrated Philosophical Catalogue, 3d.— 
Boron, 16. Endell-strect. 


Fretsaws, 28. 2d. per gross; Is. 1d. half-gross, post 
feo. —Le Hicaz, Coventry. 
Ordi 


Stylographic Pens Superseded. 
pens may be Complete, in case, with twelve pens, 38. 
aud 4s. Gd. — F. Ron kuTO, 13, Greek -street, oho. London, W. 


Violin Strings, real Italian, unequalled for dura- 
dility and tone, 3 firsts, 13 stamps.—ALPHonex Caay, Newbury. 


Collia-Mezin Violin. The finest new violin made. 
Deacriptive list post froe.—Alr HO Cary, Importer, Newbury. 


American Organs, by Cornish and Coy. Pipe- 


like tone, and rvasonuble price.—Scule Agent, ALPHuNes Cary 


Newbury. 
Brass Band Instruments, Drums, Flutes, 
Violins, &c.—Acpmonsz Cary, Musical Instrument Manufacturer, 


Newbury, Berku. List sixpence. 


Mitchell’s Patent Steam Washer. A fortnight’s 
Washing in an hour.—126, Westgute-road, Newcastle-on-Tyne. 


Turned wrought-iron Pulleys, not polished on a 
grindstone like those generally sold. Cheap, strong, true.—J. 
Bausiaw and Sona, Batley. 


Friction Pulleys dispense with fast and loose 
Heys—one answers for both. Invaluable for ropes and delta. 
Uustrated circular free.—Hausuaw and Sons, Batley. 


Fretwork. — Illustrated Catalogue of Machines, 
Tools, Wood, and Miniature Designs, two stamps.— Hs 
Bavs., Bettle, Yorks. 


Stammering effectually Cured by Correspondence, 
and Manual of Instruction. or personally. Guaranteea.—Vox M., 
Aubert Park Library, Highbury, N. 


Pyrotechnic and Trade Chemioals. Lowest 
Pr. ce at Oa ur and Ka.ty's (late Page), 47, Black friars-road. 


Lathes, for Engineers, Amateurs, Jewellers, Wood 
Turners, and all trades. Good tools at reasonable prices.—SxELT 


Lathe Heads, Slide-Rests, Beds, Standards, Fly- 
wheels, Chucks, Tools, and appliances; any separate parts.— 


Saer. 

Turning, Screwcutting, Boring, Planing, Fitting 
Forgings, anar, atterns. Amate own materials turned, Kc. — 
Particulars, SMELT. 


Models of Machinery and Mechanical Inventions 
mae to scale and drawing. Moderate prices. Good workman- 
ship.~—8xgcr. 


Stocks, Taps. &c.—Lists 1 stamp.—W. R. Suxlr, 
Bugineer, 7 Goldsmith's-row, Fcttcr-lane, E. C. 


Walnut-wood Boxes, 16 inches by 8; vou'd suit 
tonla, stationery, &c.—Tarton and Co., Driffield. 


Heat Apparatus, to illustrate Tyndall’s Heat, a 


Mole of Motion,” cheap, suitable for schools, &.—Srancer, 13, 
Kailway Approach, Loudon Bridge, S. E. 


Oxygen Gas. compressed into iron bottles. 8d. cubic 
font. ade only supplied. Liberal discount given.—Address 


below. 
Oxygen Gas, compressed, 10ft. bottle, £2 2s. , 20ft. 


e 
bottle, £3 4. - CLN N. 28, Burtlett's-Duildings, Holborn. 
Booth's Mitre Cutting Machine and Patent 


doiner's Instantancous Grip Vice.—Issac Ganen, Agent fur the 
above, II. Sutherland-terrace, Pimlico (opposite the Monster 
Taveras. 


Cartes-de-Visite copied, twelve, 
able for large lockets, & —Mrocasxp, Borough, London Bridge. 


Fiarmingo Boys. Six 
Kensington Museum, by 43. opies imitation ivory. 
Ga. Sample, ls. 9d., packed.—Meocano, Borough, 

ridge. À 


P.O. Standard Bobbins, German Silver Wire. iehm., 


48. ; 4 ohms, Se. ; 10 ohms, 7s, 
Kc, &.—Vincent, 57, Princess-terrace, Regent's- park, London. 


Mesmerism.—Complete written instructions. Suc- 


Free, 28. 64.—W. Cravis, 8, Towson-street, 


ls. 6d. ; 2 ohm, 28. lod. 3 ob m 


teed. 
n, Liverpool. 


“ Monarch ” Tricycles, 
action, double-driving. Lists 
Castie-street, Liverpool. 


American Organs. pipe-like tone, 
for cash. Lists free—J. J. Vanstone, 
Torrington, Devon. 


ces 
Eve 


Dynamos, light 20 candle-power lamps or one are of 


250 .- p. Price £8.—Inspection tuvited.—OrrermMaxn BRAO. 


Plating Dynamos. £10, deposit boz. 


Talker made.—Orrgaxwans Hava. 


Brush Ring Armature, 8 coils, size 54 by 3, on shaft. 


with commutator, Us. —Orrreauwasns Baos, 172, St. John-strect. E. C. 


10,000 Artistic Photographs. Popular celebritics, 

Modern Sculpture, 
Packrts 
st free. Catalogue and specimens, 6d — 
T. Wirr us and Co., Photographic Publishers (P 12), Bridgnorth. 


shilling per ounce, 


Actresses, Celebrated Paintings. 
Classic Studies for Artists, &c. 
are sent for selection, 


ntique an 
Unrivalled collection. 


Agcuts wanted. 


Aniline Dyes, all colours, one 
2d. postage.—J. Poulson, 4, Mansell-street, E. 


Folariscopic Objects.—Salacine, hippuric acid, 
in gelatine), poat free, 10 stamps; 3 for 24 stamps. 


ropper sulphate 
—W. Bi rLeR, 18, Wansbeck-road, Hackney Wick, London. 


Binocular.— The Marvel” Field Glass. Achro- 
matic vbject-glasses, sliding shades to protect lensen from weather, 
17s. Gd.—Mawson and Swan, 


leather case and sling straps, 
Mosley-strect, Newcustle-on-Tyne. 


Binocular.— The 8 


Swan, Mosley street, Neweastle-on-Tyne. 


For Sale, Horne and Thornthwaite’s Miniature 
UNIVERSAL Srernoscorz, price 366.— W., Bradninch Vicaruge, 


Collumpton. 


Something 
hand Weekly pao, price 3d. ; complete in 20 parts. 
tion, Ss. Parts | and 2 ready.—F. Pitman, Paternoeter-row. 


Binocular Microscope. Beck, Cornhill: 
4-10, 1-5, è objectives. Six eyepieces. By auction.—See below. 


Binooular Microscope.. Polariscope, | with re- 
of apparatus. 


volving selenites, achromatic condenser, and 30 se 
By auction.—See below. 


Binocular Microscope for Fale, 
25th, at Stevens’ Auction Rooms, 38, King-street, 


rectilinear e ks, &c., £40.—H. Milx xs, Brownroyd. Bradford. 


Caunch Engine, first-class, 4jin. 
stroke, £15.—Joun Mipbrrrox, 16, Hope street, Glasgow. 


Launch En e, Ain. bore, Ain. stroke. 
motion, and pump EII.— Joux MIDDLETON, 


Engines. Ke. For Repairing, Relacquering 


Certain Cure for Acne, Blackheads 
oF Pace, ls. free.—A. B. C., 8, Richmond-place, Brighton. 


Spectroscope, Pocket or Rainband, by Steward. 
Adjustable slit, cosr 


Column.—U., 70, Charl wood-road, Putney. 


To Tailors.—Remnants of 
pound.—To. x, 186, Old Ford-road, London, E. 


Gilding | Made Easy.—Transfer Gold Leaf 
registered. e 
YA any person. 


Sample book , post free Is. öd., with full instruc- 


ns for gilding, wr e ee Fe. -W. Hix, Gold beater, 


Stoke Ney inkton- road. London. 


Bickerdyke's flve-light Patent Gas Regulators, 


10s. 6d., half cost.—Tovg, 106, Old Ford-road, London, E. 


Launch Engines, very neat, 8in. by 4in., £12; 4in. 
by Sin, £16.—Lea, Runcorn. 


H ulic En e, two cylinders, 
very yaraulic Engine, tw = 


Gas Economiser, most perfect, saves 30 per cent. 
to 40 per cent. of gas, gin. and l., price 8s.—Lera, Runcorn. 


Hydraulic Engines for organ blowing. t Lea's” 
Prize Medal.—Lsa and Sox, Hydraulic Engineers, Runcorn. 


Slide-Rest Cutters, Eccentric, £4; Elliptical, £8; 
inside, £2 10s., all new ; also goniometre, £4; drill sharpener, £3. 
Col. H. Barclay, Ashleigh, Dorking, 


Zin. by 10in. 


High-class Bicycles, £5 10s; Trieyeles, £12. Manu- 
Biers £ll.—Hivispon and Aaumstroxa, Sandgate and 


Handsome Juveniles’ Tricycles, £3 5s. ; do., Bicycles, 
£A 4s. Basainette Perambulator, £3 18s.—Send for lists, as above. 


A Tolman’s £8 Dynamo, only been used once. Price 
£6.—W. Banxs. 


A splendid Electro-Motor. 
8 bichromates, price £8.—W. Ban xs. 


Instantaneous Shutters, made of brass. Propor- 
N exposure to foreground very light. Price, lin., ts. 6d. 
. AN K6. 


Marine Views, taken with the above shutter, 4 
stamps. Shutters, 2in., 4. 6d. ; Sin., 68. 


A good second-hand Miner's Dial. bin., with 
vernier and all complete, good condition, £3 los. W. Banks. 


in ’ ’ . 
Will ene And Battery complete, on stand 


Lancaster’s Instantograph, £2 2s., ł-plate; view 
lenses, Gin. focus, revolving diaphragms, 17s. 6d. each.— W. Banks. 


Silk and cotton-covered Wires, of every description, 
made up in 1Ib.— W. Banks. 


Silx- Covered. 16, 1:.; 18, 18 ; 20, 18, 3d.; 24, 
Is. 4d. ; 26, Is. ad. > 28, ls. Gd. ; W, 26. 36, 3s. 6d. per jb. 


Cotton-Covered, 16, 8d.; 18, 8d.; 20, 10d.; 24. 
Is. , 28, Is. 2d. ; 30, Is. 3d. per Alo, post free. 


W. Banks. Maker of all kinds of Electrical and 
Photographic Apparatus, 32, Corporation strert, Bolton. 


Stocks, Dies, and Taps, from bs, set.—F. M. 


Will run at 2,000 with 


Rock As. 21, Finsbury- pavement. 


13 stamps. Suit- 


lendid carvings in South 
Set, 
ndon 


freatly improved. Direct- 
ree.—Crccre Drror. 60, South 


at nett prices 
Devonia House, Black 


r hour. 
orks, 172, Bt. John-strect, 


urprise’’ Opera Glass. Achro- 


matic lenses, in leather case, complete, los. 6d.—Mawaon and 


New.—‘' Pickwick Papers,“ in Short- 
Subscrip- 


12, 7, 


Friday, May 
Covent-garden 


Rose-Engine Lathe, with oval, eccentric, dome, and 
uc 

cylinder, Gin. 
Link 
ope-atreet, Glasgow. 


Old Scientific Instruments, Broken Model 
i Brohzing, &c , see 
advertisement of H. F. uovrurove, Optician, High-street, Slough. 


Greasiness 


£2 los., nearly new. See also Exchange 


real Mohair Braids, 68. 


best leat gold, specially prepared. Can be used 


Wrench, Viivan, Bell, &. ; 


Men’s Knitted Fingering Socks, 2s.. 2s. 3d., 2s. gd. 
p 


Send size and postal note for sam ple.—Ras3aue, Bideford 


Camera, Lancaster's Meritoire quarter-plate, witb 
instantograph lens and shutter, and one double back, complete, in 
perfect order, £1 5s.—Henary Witny, West Hartlepool. 


Working Drawing, dimensioned and coloured, of 
Machine for Cutting Teeth of Wheels,“ five shillings.—Appl!y te 
W. A. Cuaxriox, 9, King Henry's-walk, Ball's Pond-road, 
Islington. 


Chrome Alum, about ewt. Offers per cwt. 
requested.— B. Jones, N, Aylesbury-street, Walworth, 8 B. 


Half horse-power Horizontal Engine with 


governors and pump, nearly finished; price £2 lO. - J. Coatwas, 
69, St. John-street, Little Bolton. 


Miorotome, “ Zeiss.“ scarcely used, 163. Another 
to freeze. or by embedding . 88. On approval. real bar zuin“. 
—Hrrix, Hawthorn Bank, Well- Jane, Cheetwoud, Manches t 


Mahogany Bookcgse, 25s. French polished, 
movable shelves ; 6ft. high by Sft. wide; list free. Address below 


Portable Table for house or garden, 7s. 6d.— 
Taylor and C.. Drimeld. Samples at 62, St. Martin'sa-le-Graad, 
4 doors from General P. O. 


Ferns! Ferns!!—Asplenium Viride. 
Trichomanes, Lastwa Rigida, Colina Montana, 
Parsley, Oak, Beech, Robertlanum.— ienne. 


Westmoreland Ferns, large roots. 12 varieties, 18. 6d. 
per dozen ; carriage pald.— Joux BRN S, Cliff brow, Kendal 


Lathes, Fret-Sa ws. Britannia Companys, Col- 
chester, makers of lathes to the British Government, are 
appointing agenta in all parts of the world. Foreign opplicatvuas 
must be accompanied by first-class trade reference 


Turning and Mechanical Classes.—Mechanics 
who could have a lathe at home, and conduct a turning cias , also 
those desirous of julning u class, send one stamp for c:svular. 
—Haitannia Company, Colchester. 


View Lenses.— Achromatic, Menie cus; best quarter, 
3s. 6d , J, 68. 8d., tull-plate. 7s. Gd. cach, mounted, trade supplied, 
—Ortn, 34, Wyndcliffe- road, Birmingham. 


Camera Screws, Bellows, Tripod Fittit ga, of the 
best make, and lowest prices.—Urric, as above. 


Camera, quarter-plate tourist, complete, lens, fold- 
ing stand, &c., 1/s.—Orric. 


Optic for Field and ra Glasses, Magic Lanterns, 
Spectacles, Condensers, Model Engines, Ke. Get his wholesale 
list and compare. 

Metallic Violin Strings. Acknowl 
Bix “ A or“ B.“ post free, ls.—Jonn Exanco, 36, 
Liverpool. 

Hardy Irish Ferns, 10 varieties, good stro lante 
Is. 3d. 5 free.—M. Col ix, Innishannon, Co. Cork. ng p 7 

Electro-Motor, well finished, with driving pulley, 
post free, 6s. Larger sizes to order.—J. SUTCLIFFE. 

Electric Boat, screw peller, with battery com- 
plete, 123s. 6d.—J. Sutcuirrez, 53, -atreet, Hulme, Manchester. 


Slide-Rests (compound), Sin. to Sin. Enclose stamp 
8 size required. Castings, planed or finished —~Wacatn 
and Co. 


Shaping Attachments for Lathes at reasonable 
prices, din., 5in., Gin. State size of centre. -Warrer and Uo. 


Lathe Heads, Beds, &c. Quality guaranteed. 
and combined with reasonable prices. Write for revised list — 
Wacxer and Co. 


Write for List of Engines, Boilers, Lathes, and Cast- 
ings, 2 stamps.— Waker and Co., 9, York-strect, Chester. 


Equatorial Telescope, Sin. Wray, best quality, 
metal pillar, driving-clock, large circles, by Cooke; £3 


15in. Herschellian Glass Reflector, 16}ft. focus. 
strong equatorial stand, Lassells style: performs well ‘unsilve-red j 
on sun and moon ; best offers up to £50 ; both instruments super- 
seded by larger ones.—J. Warson, Vane House, Seaham Harbour. 


Worth Trring.— Turkish Cigarettes of very finc 
flavour and aroma, manufactured abroad, 5s. 6d. per 100. Sampl- 
TA N 25, ls. öd. each, carriage free.—B. T. Cc. II. Portava- 
place, W. 


Launch Engines. bin., 44in., and gin. bore, boilers, 
propellers, and every reduisite.—8. Suita, 11, West- street, oho 


Lathes (new), Gin., 4ft. bed, with overhead motion, 


415; Hin., 3ft. bed, £8 10s.—S. Smitu. 
Sight! Sight! Sight! Capital English male 


London Smoke Sight-Prese 6 Spectacics, post trec, ls. .- A 
Fux cois. 


Sight! Sight! Sight! Neutral Tinted or London 
Smoke Spectacles for wearing in sun, Is. 94.—A. Faascors. 


A. Francois, Devonshire-place. Ryland-road. Rir- 
mingha, respectfully solicits inquiries from the Culoaia fur his 
st. 


Ceterach, 
Dilitata, 


Sc. 
elvan gruve, 


Gift Slips, entitling holder to article mentioned upon 


them, are issued among inquirers for my List. 


Every Week, until further notice, Gift Slips will be 
issued among inquirers for List.—A. Faancots. 


Yacht Machinery, and Boiler, double Engine, Gin. 
by 9in. cylinders, £80.—Joun Mippteton „16, Hupe-street, Glasgow 


Launch Engine, double, about 4 by Sin. cylinders, 
is boiler and Attings, £36.—Joux Minpceton, 16. Hope -strect, 
asgow. 


5in. Lathe, wooden bed, faced with iron, 45a. ; 4in. 
Bench Lathe, 228. 6d.—Jonx Mibprrrox, Glasgow. 


Boxwood Reels, Bells, Wires, Batteries, Pushes, 
fie Nope retail; cheap.—R. Scorr, 6, Pomona-place, Fulham, 
ndon. 


Bicyole, 48in., cost £15; price, EG; perfect working 
orir oA. H Bernie, Litterwonk ear. 


Micro. Material, unmounted.—Injections, Nat, 
Guinea Pig, Frog, Kitten, Rabbit, Toad — A. H, Scaar. 
Lutterworth. 


Chucks made, any kind, screwed Whitworth, or any 
thread, by working mechanic; lathe repairs ; touls —Cu in sans. 


Practical Assistance in any way, lathe or vice. — 
H. Cuamneans, 17, Chariles-street, Seymour-strect, N. W. 


Artificial Limbs of all descriptions, Arms. Hands. 


and Crutches, supplied by D. WNIrIxc, 8, Hrand-stree:, Bland . 


furd-square, London. Legs repaired dy contract. 


Sample new Incandescent Lamps.—® c.p. sent 
to any address for ás. 3d.—Tovp, 36, Wansey-street, Walworth. & K. 


Superior Drilling Machine, Hand and Power an- 
bined ; self-acting feed, seli-centring drill chuck, drills, 44 — 
For further particulars apply, Waketicli-stre-e-t 
Warrington. i 


Bicycle, Min., all- bright, new, 


AYLOA, 


complete, 


wath 
£3 13s —Apply as advve. 
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EASY LESSONS IN BLOWPIPE 
ANALYSIS AND PYROLOGICAL 
MINERALOGY.—IV. 

By Liout.-Col. W. A. Ross, F. G. S. (late R.A.) 

On Supports and Apparatus. 

Beer commencing operations the 


student of pyrological analysis has to 
make, adapt, or acquire several instru- 
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that of a needle, and which should, there- 
fore, be called, not a flame, but a 
pyrocone (Greek pur, latinised into pyr, fire, 
and konos), or cone of fire—he cannot hold in 
it the object on which he proposes to work, 
or the assay, directly with his fingers, 
but must interpose between those delicate 
members and the fire, some intermediate 
article or instrument which shall possess the 
twofold negative property of not being de- 
stroyed by such intense heat, and of not 
being even acted upon by it so as to com- 
municate any part of itself, altered as by 


„oxidation (which term I shall explain in 
the chemical part of these lessons) to the 
above-mentioned ‘‘ assay.” 

These intermediariesare called ‘‘supports,”’ . 


it i | ie mi 
i | 1 
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I act), and shall be discussed after the next 
lesson, or so. Let us now, therefore, consider 
supports for the assay per se. 


The Aluminium Plateand Charooal Support. 


Ever since the great discovery of the 
chemical qualifications of the mouth blow- 
pipe by Von Schvarbé, in 1731 (not 1738 as 

enerally supposes), the thing he used—a 

rge piec? of the charcoal of different kinds 
of wood, more or less nicely cut or shaped 
—has been employed as the most general 
support for substances treated before it per 
se; but within the last ten years, chemists 
began to be aware of the very serious draw- 
backs apparently inseparable from the un- 
doubted advantages of this use of charcoal, 


FE „ C. 422 


F , C. 46 
a 


ments, subordinate, indeed, to the two chief 
articles, a blowpipe and a lamp, the manu- 
facture of which has formed the subject of 
the first pal 5 me E 
necessary, and indispensable to rogress. 
It will be evident to kin on reflection. that 
having produced, as above described, what 
has been generally miscalled the blowpipe 
< flarne,’’—for it is in reality a beautiful cone 
of solid, dark-blue fire with an extremely 
acute “vertex,” ending in a point as fine as 


YO. I XVIL-NO. 94). 


8 F * 
— — — — . — 


and are mainly of two kinds; one, when the 
object to be assayed is i before 


the blowpipe by itself, generally expressed 
by the two equivalent Latin words per se; 
the other, ia Has the ‘assay” is treated 
before the blowpipe along with some chemi- 
cal substance ‘‘ decomposing ” it (Latin, de 
out of, and compono I put together) as in 
using boric acid, or dissolving it, as in the 
use of borax; the latter accompaniments are 
called ‘‘ reagents” (Latin re, again, and ago 


and to attempt to devise something to 
eliminate, or at least modify, tha former, 
whilst retaining the latter. Aluminium- 
plate is my contribution to these attempts 
(proposed by me in 1871), and it appears 
to have been so fortunate as to be now 

enerally accepted and employed throughout 

urope and America, except at Freiberg, 
in Saxony (it is amusing to learn that 
many of the Freiberg students use aluminium 
plate on the sly,” in their own quarters, 


icas 
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although it is tabooed at the College !), 
and in the John C. Green School of 
Science,” New Jersey, U. S. A., where large 
lamps of charcoal are still, apparently, 
exclusively used. It would be ee 
therefore, to give here my own account of 
what I cannot but consider the advantages 
of adopting it, and I shall, instead, lay 
before my pupils a condensed descrip- 
_ tion, extracted from the Chemical News of 
Nov. 9 and 16, 1877, given by Mr. W. M. 
Hutchings, the well-known metallurgist 
and mining engineer, and one of the most 
brilliant English students who has ever 
proceeded from the famous Freiberg Uni- 
versity. ‘‘Those who are in the habit of 
using the blowpipe. . . . will be well aware 
how difficult it is to obtain suitable pieces of 
charcoal for sublimates, and how expensive 
they are, even when they can be got at all. 
They are also very bulky, inconvenient, and 
dirty to carry, when one wishes to use blow- 
pipe apparatus in travelling. For these 
reasons, various suggestions have been made 
for economising and partially replacing 
them. Dr. Foster introduced a slab of un- 
glazed porcelain, of the size and shape of a 
good piece of charcoal, having at the ends 
cavities for small pieces of charcoal, on 
which to place the assay. The porcelain 
surface is blackened by holding it in the 
lamp-flame, and receives sublimates in the 
same manner as a long piece of charcoal. 
Mr. Fletcher, of Warrington, suggested the 
use of porcelain plates having a sinall ledge 
at right angles, for the support of a bit of 
charcoal, so held that the blackened surface 
for receiving sublimates should be almost 
vertical, after the manner of the aluminium- 
plate, introduced by Colonel Ross. This 
would be better than either long pieces of 
charcoal or Foster's support, as it is, un- 
doubtedly, far preferable to catch the subli- 
mates on a vertical surface. But by far the 
best support in every way is the above- 
mentioned aluminium-plate, first used by 
Colonel Ross, and described by him in his 
book, Pyrology.“ Having worked for some 
time with this, and, after long and carcful 
trials and comparisons with charcoal, I have 
found it so very excellent and useful, that I 
think some remarks upon it may be of service 
to those who have not yet tried it. 
It is, certainly, a pity ‘that anybody should 
continue to use charcoal when there is 
something so much superior to be had... 
The plate is not only a great gain as to 
portability, cleanliness, and erpense, but 
also gives, in most cases, much better indi- 
cations of the volatile substances sought 
for.” Again, Berzelius laments the dith- 
culty of procuring good charcoal when 
travelling, even in the well-wooded regions 
of the North, and this difficulty, and the 
consequent necessity of carrying about a 
quantity of dirty charcoal, all travelling 
analysts must find an annoyance.” (Griffin's 
„Chemical Handicraft,” p. 372.) 


How to make the Aluminium-Plate 
Support. 

Procure a rectangular strip of aluminium 
late or foil, not less than four inches long 
y two broad of the thickness of this line 
(que), half an inch of one end of 
which should be turned up by pressing it, 
while the metal is warm, firmly on a table, 
and bending up (xot too sharply) the remain- 
ing 1 in a vertical position, with both 
hands, to an angle of 95°; or a right-angle 
will do (Fig. 11, AC B). This half-inch 
horizontal part now forms a little ledge or 
rest for the assuy, which, whether it be 
composed of one of the volatile metals, as 
bismuth, antimony, &c. (so ruinous if heated 
with platinum), or of mineral powder fused 
with soda or potash, &c., before the blow- 
pipe (C, Fig. 11), can be treated either on the 
are plate, or ona little lozenge or ‘slip ” of 
charcoal (B, Fig. 11), the plate, meanwhile, 
being held by an ordinary iron pressure- 


opening forceps, having long flat blades, 
and muffled with list or flannel wrapped 
round the handle to protect the fingers, 
which would otherwise be severely burned 
by the tremendous heat-conducting powers 
of this metal. E, Fig. 11 (a in which shows 
the scar of a very severe burn received by 
me when first experimenting with aluminium 
plate in India). The corners and edges of 
the plate can be rounded by filing, to pre- 
vent tearing any lining of the blowpipe- 
case. These figures will again be referred 
to in describing the use of apparatus; but 
it may be mentioned here that the dotted 
lines near A, Fig. 11, represent a thin, flat, 
rectangular slab of charcoal, fastened by 
two pieces of thin wire over the front leg of 
the holding-forceps for the purpose of re- 
cording the charcoal reactions of sublimates, 
as it is a little addition of mine to this in- 
vention lately described in the Chemical 
News, and now figured for the first time. 
It is outlined in dotted lines because it will 
only be seldom employed, and to show the 
shape of the forceps-blade underneath. 
N.B.—Messrs. Johnson and Matthey, of Hat- 
ton Garden, sell aluminium by weight (and 
cheaply, considering its specific gravity is 
extremely low), a I believe, allow half 
price by weight for old scraps, as with 
platinum. 

Fig. 12 shows three charcoal slips,” the 
size and shape in which I use them; but, of 
course, they may be of any shape, or of no 
shape at all. A is the side view of a new 
one carrying a metallic assay. C ditto, of 
one partly burned away at the point of an 
oxidating pyrocone. B is the view from 
above of an empty new one, with a hole 
bored in it by a penknife for the assay. 

In case the student should be compelled 
or prefer to employ the old lumps of CHAR- 
COAL as a support, the following remarks 
regarding its use are extracted from the 
latest published work on the subject— 
Prof. Cornwall's Manual of Blowpipe 
Analysis, &c.,“ New York, 1882, and exhibit 
some of the drawbacks above alluded to: 
„The charcoal must be well burned, compact, 
but not too hard, of light wood, bass wood, 
pine, alder, or willow, and must yield only 
a little greyish or white ash, since a coloured 
ash may lead to mistakes in qualitative work. 
It is cut into prisms about 90 millimetres 
long (lin. = 25:399 millimetres; therefore 
1 millimetre = 0°03937in.) and 25 square, so 
as to show on two opposite side faces, the 
edges of the rings of annual growth, which 
should be rather close together, and the 
substances treated are to be laid on one of 
these faces. When both faces have been 
used, they are cleaned with a knife or ras 
(a nice dirty operation, in which hands a 
face are covered, and lungs filled with char- 
coal dust), or the block may be sawn through 
lengthwise. Great care is necessary in using 
charcoal a second time, to see that no mis- 
takes arise from the presence of some of the 
substances already treated. Bits of char- 
coal can be used, except when coats are to 
be obtained, being held by some proper sup- 
port. Natural charcoal is far the best for 
qualitative work. When it cannot be had, 
the artificial coal (made of rice or starch- 
paste, an invention of the late Mr. J. 
Griffin, of Garrick-street, to be afterwards 
described) may be shaped in suitable moulds 
readily devised. 


Glass Tubes as a Support for the 
Assay per se. 


The open- tube A, and ‘‘ closed- tube 
B, Fig. 13, may be classed here, although 
they are, especially B, rather used over the 
flame of a spirit lamp, or the Bunsen 
(Fig. 9, 5) than as supports for assays 
before the blowpipe. A is made by heating 
any point of a piece of hard, white, German- 

lass tubing, the diameter of the figure 
price 1s. per Ib.) in a spirit-lamp flame, or 
gradually (or else it will break) before a 


blowpipe, to redness, and then, holding the 
tubing with both hands, one on each side of 
the red-hat point, gently bending it to the 
angle shown in the figure, and cutting a 
tube the size and shape of A off the 
tubing by means of a small file moistened 
with a drop of turpentine. The tube 
B (natural oo ae osed at top by the 
bp of the first finger, is a miniature test 
tube, more easily and cheaply bought than 
made, except by a glass-blower; it is sold, 
I believe (of the best German glass) for a 
penny, and is a much more useful article 
than A, most of the results of using which 
are better obtained on aluminium plate, 
and, on the other hand, B may be used as 
a kind of open-tube by employing the 
holder, Fig. 14, the manufacture of which 
will not, I am sure, present any difficulties 
to an English mechanic.“ 

The assay is often required to be sup- 
ported per se, more especially in testing 
minerals, &c., for the coloured flame,“ 
or pyrochrome (Greek, pur fire, and chroma 
colour), it may emit before the blowpipe, in 
a pair of forceps with platinum points made 
of brass or German-silver (Fig. 18, the 
French pattern; which is the best, as the 
ends without platinum (a) are more capable 
of picking up small objects than in other 
kinds); the platinum tips (a, bought by 
weight as usual) are gencrally riveted on 
with small brass pins—a bad arrangement 
in my idea, as I find they invariably break 
off, after a year's use or so, at these rivet 
holes; a better plan, I think, but I have not 
tried it, would be to ‘‘ strap” them firmly 
on with very fine platinum wire, which, 
when so thin, is cheap, because, I imagine, 
on account of the brass rivets passing through 
the platinum, which is so constantly and 
suddenly heated to redness and even white- 
ness, that a kind of pyro-electric action is 
“set up” between the two metals, and that 
this weakens the platinum and strengthens 
the brass. 

Platinum Foil is very seldom used now, 
as a per se support, but Prof. Cornwall 
says: it should not be too thick, weighing 
about 110 to 120 milligrammes (Imgr. equals 
154gr.) per square centimetre (lin. equals 
2·5cent.), cut into pieces 40 millimetres 
(about 1:din.) long by 25 wide, and it 
may be held by forcing its edge into a 
piece of charcoal. NVote.— Never heat a 
metal, metallic sulphide, or arsenide, in 
contact with platinum.“ (Page 14., Man. 
Bl. Anal.) 


Supports for Fluxes or Beads—The 
Platinum-wire Support 

This invention (by Assessor Ghan, of 
Fahlun, Sweden) is one of the most beau- 
tiful, perfect, and important that was ever 
contributed to Blowpipe Analysis. The 
thickness of wire depends upon the size of 
bead’ required by the operator, and this 
again (within the limits of the law of gravi- 
tation), upon the ‘‘ energy” of the pyrocone 
employed; for it must be evident that an 
ordinary mouth-blowpipe, though used by 
ever so good a hand,“ will fail to produce 
by the heat of an oil lamp, such a large 
bead, especially of boric acid, as the instru- 
ment shown in Fig. 9 could. After long 
practice and reflection on the matter, I hawe 
come to the conclusion that the largest pos 
sible bead, and therefore the thickest pos- 


sible pee wire, is best; but instead of 
ing my students with millimetres ” 
or other French metrical expression 


troub 


resolved into English inches, I have thong}! 
it the best plan to give exact pictures aa : 
thickness, shape, and length of platinu 
wire-supports, Fig. 16, in which a repy 
sents the wire I use; b that generally er 
ployed; and c, that (incredible as ity... 
seem) fi as the proper thing ir 
modern lish works on chemistry 4 W!» 
At Freiberg I purchased, in 1867. 
tiful mahogany case of blowpipe r 
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for 133 thalers (£20), containing, among 
other exquisitely-finished but superfluous 
articles, a little boxwood and German silver 
handle for holding these platinum-wire 
supports—*‘ Only this, and nothing more.” 
But in a case where compactness and port- 
ability of apparatus are among the chief 
claims to the attention of scientific men put 
forward, as in Blowpipe Analysis, it is 
absolutely necessary to devise subordinate 
articles which shall answer at least two 
useful purposes, and I have therefore pro- 
posed as a holder, cleaner, straightener, 
and ringmaker of platinum wire, an instru- 
ment which also serves as a really powerful 
magnet, and a magnet is a sine qud non 
(Latin, without which, not) of a mineralo- 
gist’s blowpipe-apparatus. This instrument 
is a modified jeweller's pliers, but made of 
steel and burnished. Fig. 17 shows it with 
the legs closed, and Fig. 18 with them open. 
Both are of the natural size, and exhibit a 
semicircle at nearly the bottom of the right 
leg, which may, or may not (according to the 
maker's ability), have 25 stamped near, as 
this is the place where a ring 25 (or quarter) 
of an inch in diameter may be made upon 
the platinum wire ; which is the size of bead 
5 made by me. The large round 
egs, apparently perhaps, too large, but not 
so when practically tested, enable the 
operator, be holding the very tip of a 
straight platinum wire firmly between 
them from below, at the part marked 25, 
and gently turning the pliers round with 
his right hand towards his left, which holds 
the wire, to make a good round ring like 
that of a, Fig. 16. The wireis straightened 
and cleaned by squeezing and drawing it 
gently through.the broad flat inside part of 
the legs at b ; and this process is much more 
effectual than that generally recommended 
by chemists, to dip the red-hot wire in 
hydrochloric acid, which also most certainly 
renders the wire brittle, and causes it to 
break in ‘‘ringing” after a time, whereas 
this process strengthens it by a kind of 
welding. The ringed wire is now fixed 
between the legs as far as d, Fig. 18 (not 
further), in the shallow space cut for 
it, by drawing up the brass collar a 
I: 17, to the position shown ; by drawing 
it down to a, Fig. 18, the legs are left wide 
open, and the pliers are then useful in the 
ordinary way, for taking up small articles 
or assays, &c. They are now to be utilised 
as a horseshoe-magnet in the following 
manner :—Left wide open and laid flat—not 
sideways as shown in the Figs., the pole of 
2 big horseshoe-magnet (the use of which 
would, I feel sure, be allowed by any shop- 
man possessing magnets), marked N“ is 
to be carefully and squarely drawn down 
the flat side of the leg S, Fig. 18, from A to 
S; this is to be repeated, say, twelve times. 
The pliers are then to be turned over so that 
the other side is uppermost, and it is to be 
| in like manner, gently but firmly rubbed 
by the magnet, always in the direction from 
A to N, by the other, or S-pole of the big 
horseshoe. An armature is supplied by 
simply closing the pliers. The end A acts 
as a charcoal-borer or small screwdriver by 
putting a cork over the sharp points. 


(Zo be continued.) 
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BESSEMER STEEL CASTINGS. 


mentioned last week that the most 

important subject brought up at the 
late meeting of the Iron and Steel Institute 
was the possibility of making large steel 
castings with metal direct from the con- 
verter, the diversity of opmion leading to a 
well-sustained and 888481 discussion. Quite 
apart from the practical importance of the 
subject, now that steel is entering into com- 
e petition with iron for shipbuilding purposes, 
«there is a commercial view of the question 
*s hich has the liveliest interest for steel 
wit l 
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makers, for, as Mr. Snelus expressed 
it, now that the profit has all but dis- 
appeared from every branch of steel manu- 
facture except castings, it is important that 
they should not be unjustly condemned. 
The discussion arose in connection with 
papers read by Mr. Parker, of Lloyd's, and 
by Mr. W. D. Allen, of Sheffield, the latter 
entleman having made large steel castings 
or many years. Mr. Parker’s paper con- 
tained facts and figures showing the pro- 
gress that had been made in the production 
of steel castings of all kinds, and drew atten- 
tion to the remarkable difference of opinion 
amongst experts as to the relative value of 
crucible, open-hearth, and Bessemer cast- 
ings. It provided a subject for discussion 
by the implication that there are only about 
three firms in the country competent to 
supply such castings as shipbuilders require, 
and also by the expression of an opinion, based 
on experiments, that hardening the castings 
in oil adds not only to their homogeneity and 
tenacity, but also to their ductility. Thus, 
of four test-pieces cut from a casting made 
at Terre-Noire, one tested in its original con- 
dition broke with a tensile strain of a little 
more than 32 tons per square inch, the 
elongation being 16 per cent. in a length of 
in. The second specimen was annealed, 
and when tested gave way at 337 tons, the 
elongation being 17 per cent. The third 
iece was annealed and tempered, or rather 
ened in oil once, when it broke under a 
strain of 38°6 tons, with an elongation of 
17 per cent. The fourth piece was twice 
treated to the oil. bath, and that did not 
break until a strain of 41'1 tons per square 
inch had been brought to bear upon it, the 
elongation being 15 per cent. The result of 
the hardening in oil, which in one case 
gave an increased strength represented by 
6 tons, and in the other by 9 tons, assuming 
that it is found to occur with a number of 
samples, needs, as Sir C. W. Siemens said, 
er investigation, for it is difficult to 
explain how it can increase the ultimate 
strength of steel without diminishing its 
ductility, for it is certain there is no chemical 
action, the only apparent effect being surface 
chilling, which, while not injurious, pro- 
duces compression of the inner portions, an 
consequently condensation of the particles. 
Mr. Allen's paper was on ‘‘ Bessemer Steel,“ 
in its cast and unwrought state, and his 
object was to show that so far from a ladle 
of that metal being a seething boiling mass, 
quite unsuitable for making sound castings, 
it could in reality be so treated that excellent 
castings free from blow-holes could be made 
with certainty, and judging by his experi- 
ence, without fear of the work being returned 
as unsound. A ladle of Bessemer steel 
just taken from a converter in ordinary 
practice is in too lively a condition 
for making castings, but the metal is 
as amenable to the soothing influcnces 
of ferro-mangancse, silicide of manganese, 
or silicide of iron, as steel made by any 
other process. The quantity of the added 
substance must be kept down to the mini- 
mum, for obvious reasons; but it isimportant 
to quickly and thoroughly diffuse the alloy 
through the steel by means of an agitator, 
which has been before described to the In- 
stitute, but which Mr. Allen stated, so far 
as he knew, was used only in the works with 
which he is connected. During the past 20 
years, various substances of the kind above- 
mentioned have been employed; but at the 
works of Henry Bessemer and Co., the only 
quieting agent now used is ferro-manganese, 
which, when thoroughly mixed with a ladle 
of steel by means of the agitator, causes the 
metal to run dead and lie perfectly quiet, 
sinking in the moulds like ordinary cast- 
iron. A large dead-head is always neces- 
sary to feed the casting. Various pieces of 
machinery, such as cranks, spur-wheels, 
cylinders, &c., are cast in this way in 
essemer steel; but the metal and the 


process are not adapted for light castings, as 
the large quantity of metal in the ladle 
rapidly cools and is prone to set under the 
delays incidental to running into a number 
of small moulds. Mr. Allen, however, states 
that besides a multiplicity of other parts, he 
has within the past four years made no fewer 
than 486 hydraulic cylinders of various sizes, 
not one of which has failed when pressures 
of from two to four tons per square inch, 
according to the size, have been applied. In 
the courso of the discussion, Sir Henry 
Bessemer himself said that there was a 
prejudice against castings of Bessemer steel 
founded upon the bubbly nature of the 
material, an objection that could not be 
brought against either open- hearth or 
crucible steel, because the gases got away 
quietly in the long process of melting or 
during the rabbling. In the Bessemer pro- 
cess there is violent and rapid ebullition in 
the metal from which rails are made, and if 
the same method were adopted for castings, 
the oxygen and carbon would often 
run into the mould together, and com- 
bining there with extreme agitation, 
produce faulty work. Mr. Allen, how- 
ever, by the aid of mechanical agitation, 
compels the chemical combination to take 
place in the ladle, stirring thoroughly, until 
the solution of gas suddenly ceases, and tho 
metal runs so quietly that a hundred castings 
may be produced without the sign of a blow- 
hole. In reference to Mr. Parker’s remarks 
on the different practices of the firms he 
mentioned, Mr. Riley, of the Steel Company 
of Scotland, thinks that no greater homo- 
geneity can be produced by the contents of 
forty or a|hundred crucibles, than from a 
bath of metal tapped into a ladle from an 
open hearth ant stirred. He thinks that 
castings should be annealed always, being 
placed in the furnace while still hot; and as 
to tempering in oil, he practises it occasion- 
ally, and generally finds the tensile strain 
and the elongation increased, while the 
ductility is reduced. Mr. Hall, of Messrs. 
Jessop and Sons, thinks the weak point 
of the open-hearth process lies in the 
necessity of judging by the eye 
when the metal is fit to run, whereus 
in the crucible process there is no loss of 
carbon, and all that is put into the pots is 
recovered. He has no strong objection, 
however, to the open-hearth process, 
reserving that for Mr. Allen’s practice with 
Bessemer steel, as he declares that the very 
act of adding unmelted manganese is 
antagonistic to running the steel into the 
moulds as hot as possible—the very essence 
of the art of making good steel castings. 
Crankshafts of cast steel have run from 
50,000 to 100,000 miles; but, though Mr. 
Hall acknowledges that forged steel, when 
5 treated, is better than cast, he 
elieves that hammering large shafts does 
more harm than good, because it affects only 
the exterior, and tends to produce cavities 
in the centre. Small shafts he would always 
forge, but large ones must be cast. Mr. 
Spencer states that his firm use both the 
crucible and the open-hearth processes, 
and consider annealing absolutcly neces- 
sary. When Lloyd's rules were first 
promulgated, he had no doubt of being 
able to produce metal of the tensile 
strength demanded; but the bending 
tests seemed rather too formidable; how- 
ever, in the result the cast steel came out 
better than wrought iron, and nearly as 
good as forged stecl. This statement met 
with a contradiction from Mr. Putnam, 
who states that he has tested steel cast- 
ings and found them worthless. He thinks 
wrought iron the best material for crank- 
shafts; but while admitting that there have 
been many breakages of iron stern frames, 
blames the Committee of Lloyd’s Register. 
who assign tests for every part of a ship 
except the forgings. Mr. Putnam has the 
courage of his opinions, and is prepared to 
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make a 10-ton frame of wrought iron to be | strength to 40 tons by 
tested to destruction in competition with a] that is accompanied 


frame of cast steel. Mr. Martell, of Lloyd’s, 
thinks the papers and the discussion will 
have the result of hastening the intro- 
duction of steel castings, but in oppo- 
sition to the opinion of Mr. Parker, 
he says it is impossible to deny that 
cast steel has turned out to be untrust- 
worthy, and if the Institute publishes as a 
fact that cast steel is eq to the best 
wrought iron, the public will be misled. 
With some irony he asks how many steel 
stern frames have been made? and says that 
only one maker has been able to produce 
steel quadrants up to the test. Mr. Parker, 
however, points out that the failures are 
not due to faulty material, but to a want of 
knowledge as to the manipulation. Steel 
contracts twice as much as cast iron, and 
such a casting as a rudder might have strains 
set up in it by the difference in contraction 
of its parts, which would result in its 
breaking if allowed to fall with its own 
weight on a hard floor. Such an instance 
has actually occurred, and as a result cast- 
ings of the kind are now made in two pieces 
in order to avoid the internal and unequal 
strains. Some failures, Mr. Parker says, 
are due to the method of testing, which is 


hardening in oil, if 
y a loss of ductility, 
and the metal is not so ready to yield before 
breaki Still, in the case of shafts for 
mail and passenger steamers the matter is 
of 80 mic importance tiat if there 155 aver 
of viding anythi at can i 
span ust ag tei ape Sa will demand that 
that material should be employed. The 
discussion shows that while there is con- 
siderable difference of Pid arias as gts 
exact present position of steel castings, there 
is no doubt that they can be made at least 
as trustworthy as wrought iron, and while 
there is not much hope of improvement in 
connection with the manipulation of the 
latter, the former, being comparatively new 
practice, has at all events the promise of 
some advance in the future. 


ABBE’S CAMERA LUCIDA’. 
183 glass cube (consisting of two prisms, 

with an hypothenuse surface silvered, and 
having a small hole in the centre) is at W, the 
reflecting mirror at Sp, the eye at O. The rays 
from the paper come in the direction S,, and are 
reflected at the mirror, and a second time by 
the silvered prism to O, while the object is seen 
through the small hole in the silvered surface. 


too violent, and such that wrought iron] Dr. Abbe statest that the small cube should be 


would fail to stand. 9 
knowledge of the required manipulation 
is at the bottom of many failures in 
connection with steel is patent from the re- 
su'ts which have sometimes occurred in the 
‘case of boiler and ship plates, but as one of 
the speakers put it, when great alterations 
in practice are introduced we must expect 
some failures. Mr. Walker says that many 
faults are attributed to the Bessemer con- 
verter which are due to the want of skill of 
those who employ it; he knows from ex- 
perience that good castings can be made 
with Bessemer metal, and he is convinced 
that hammering often injures when the 
material is in large masses, as it is quite 
possible to develop a cavity in a perfectly 
sound shaft by putting the latter under the 
hammer. Mr. Walker thinks that pressure, 
rather than percussion, is the direction in 
which to look for perfection: he would in 
short consolidate a casting by heavy pres- 
sure. Sir C. W. Siemens holds somewhat 
similar views, and considers that a well 
annealed steel casting is superior to a 
forging when the object is of large size or 
of complicated form, for hammering isinjuri- 
ous, especially at points where there is a 
sudden change of shape. The blows do not 
penetrate to the centre, and consequently 
the exterior is expanded, and cavities are 
formed in the centre. He does not think 
that compression in the sense of mechanical 
pressure could be substituted with any 
advantage, for the outside layer of metal 
appears to set so that it can resist any force 
that it would be feasible to apply to it, and 
the interior is not affected at all. In 
machinery the calculated tensile stress put 
upon the metal is 4 tons to the square inch, 
and there is therefore no reason to raise the 


TRewwwe asoc- 


a want of]. 80 adjusted that the hole [in the silver film 


between the two prisms forming the cube) 
exactly ovincides with the ‘eye-point’ of a 
Zeiss No. 2 ocular, which is secured by the 
mounting; and further explains, ‘‘That the 
camera is attached toa particular eyepiece, and 
is not, as usual, made adjustable for those of 


different power, arises from the fact that in the 
higher Huyghenian eyepieces the eye. po int lies 


too near the eye- lens. 


PATTERN MARINd.— V. 
Bevel-wheels, 


(Continued from page 192.) 


HE making of a bevel- wheel is not so straight- 
forward and simple a job as the making of 
a spur-wheel. The pitch and pitch diameters 
are reckoned on the outer or larger diameters of 
these wheels. The size of the inner or smaller 
diameter, and the pitch-centres on that diameter 
will be controlled entirely by the breadth of the 
wheel, a wide tooth manifestly making the inner 
circle smaller than a narrow tooth would do. 
The same remark of course applies to mitre- 
wheels, which are simply bevels of equal diameter 
set at an angle of 90°. The one point to re- 
member in these wheels is that all lines repre- 
senting tooth-flanks, thicknesses, radii for 
striking curves of teeth, &c., converge to the 
common centre of the wheels. 

For the working drawing we strike out a 
sectional view. (Fig. 13.) Mark the pitch 
diameters on the drawing-board at right-angles 
with each other, if the wheels are to work at 
right-angles ; at the proper bevel if at any 
other angle. Where the axes of these pitch- 
diameters intersect, there will be the common 
centre of the wheels towards which the lines 


* Journ. Ro Micr. Soc., Vol. III. 
5 (taken from the 2nd edition of Dr. 
5 i op.“ 1882. 


Da p. 278, 
ippel's work, 


+ Ibid, Vol. II. (1882) p. 261. 


converge. Project, then, these pitch-lines to the 
common centre; on them mark off the breadth of 
the tooth, and there draw a line at right-angles 
to the pitch-line ; all the converging lines will 
stop at this. Now measure off distance above 
te below pitch-line on the larger diameter of 
wheel, thence draw lines towards the centre 
as far us the inner diameter of the teeth. The 
distance between these lines there projected 
will be the length of the tooth on its end. 
In like manner, indicate the thickness of the 
tooth on the outer circle; that dimension simi- 
larly projected will give its thickness on the 


g F1 G.1/3. {CPM OF WHEEL, |. 


inner circle. And when the radii are found by 
which the flanks of the teeth are to be struck, 
the lengths of these radii projected on the inner 
circle will be those used kor striking the small 


ends of the teeth. 

A word about the projection of the teeth to a 
plane surface. i the pitch-diameter of 
a bevel-wheel will not show the teeth on a flat 
surface. Looking at such a wheel in plan (Fig. 
14), the faces of the teeth will not form a right- 
angle with the eye, but some other angle de- 
pendent on the obliquity of the wheel-teeth. The 
correct method, therefore, is as follows. 

Project the line which represents the axis of 
the wheel to a considerable distance outwards, 
then draw a line at right-angles with the pitch- 
line, and coincident with the outside faces of the 
teeth, prolonging it until it cuts the projected 
centre-line. "The distance from this intersectian 
to the pitch-line on the outer diameter will gise 
the projected radius of the larger diameter of the 
wheel. The same method adopted in the case of 
the amaller diameter will give the proper radius 
for that also. On the arcs struck by these radii, 
proceed to try various rolling circles exactly as 
in a spur-wheel. The same rules also will apply 
to the general proportions of bevel, as to those 

struck out our wheels in section, the 


of spur-wheels. 

1 Evi 
next thing will be to build up the ring. — 
dently the segments of which it is composed will 
not be built vertically one above another. They 
will overlap as shown in sketch (Fig. 15), and 


FJ C. 18. 


should be pencilled on sectional drawing to avoid 
waste of time and material. The ring built up, 
the turning becomes a matter requiring care. 
In this case we must make templets (Fig. 16). 
We shall turn the outer face on which the teeth 
are to be fastened first. Face the wheel and 
strike the diam. a first, taking it with com or 
trammel from the board. Make templet y the 
board also, then putting a straightedge, je acroes 
the level face, turn the outer bevel o“ the rim 
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until the templet is coincident with the face of| Referring back to Fig 13, it is seen that the 


the straightedge on one edge, and with the 
bevelled wheel face on the other. Then turn the 
edges with a bevel set to their respective 
angles. If it is intended that the teeth shall be 
turned and pitched out in position, they should 
be glued on at this stage, before the ring is taken 
off the chuck; but if not it will now require 


chucking for the purpose of turning the other 
side. will be done by running a shallow 
FIG.. 


32 NETE 


STRAIGHTEDCE 


groove, say, zin. deep, in the face-plate, into 
which the portion of the rim marked a will fit, 
and screwing the rim on from the back of the 
plate. The back will then be turned with 
straightedge and templet, as indicated at D. 
Here the advantage of pegs over brads will be 
apparent, for they will come through the bevelled 
segments everywhere, without being detrimental 
to the tool edges. 

The arms may now be locked together, as in 
the spur-wheel pattern ; but we shall not bo able 
to recess the ring for their reception, so must 
simply fit them to its internal diameter, and 
secure with glue and screws. The hollow sweeps 
coming in the angles will give them additional 
support. The boss and the cross ribs will be 
made, also, as in the spur-wheel; but it will be 
more favourable for moulding if they be left 
loosely dowelled on the arms, instead of being 
screwed permanently on. ‘The reason is that 
while in the spur-wheel the ribs are duwnward 
in the mould, in the bevel-wheel they are upper- 
most, in order to allow the teeth where the 
„soundest metal is wanted to be cast downwards. 

_ Fastening the teeth on the rim is a trifle more 
difficult than in the case of a spur-wheel, because 
the square cannot be brought into requisition. 
Proceed as follows :—Having pitched the outer 
circumference of the wheel for the proposed 
number of teeth, raise a perpendicular line with 
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compasses as shown in diagram, Fig. 17. This 
being a normal to the circumference, will be 
radial with the centre, and as the teeth converge 
to the centre, will be a starting-point from which 
to pitch out the inner circumference. Four or 
five of these perpendiculars should be raised at 
regular intervals, so that the liability to error in 
marking out may be reduced to a minimum, and 
almost neutralised by taking the average of the 
whole series. The inner circumference pitched 
out, it only remains to work the tecth in a block, 
to mark centre lines upon their ends, glue and 
secure them in place, clean and varnish. 


(To be continued.) 


THE ACHROMATIC OBJECT- 
GLASS.—XIX. 
By W. BRADBURY. 
(Continued from p. 190). 


T has been previously stated that both the 
1 ellipse and hyperbola deviate in the same 
direction from the ultimate spherical curve; we 
now ‘proceed to prove this. 


ba 


4 


f 


parallel ray FE is refracted to C. Now, from 
the ordinary approximate formula for spherical 
refraction, if r be the radius, the focal distance 
AC Su. / (a - 1). Next, for the ellipse, wo 
must find a, its semiaxis-major, in terms of A C. 
If e is the eccentricity, that is, B C divided by 
AD, then aA C/ (e +1). Als0 6 / a, the ratio 
of the axis minor to the axis major -= 1. 
But by construction the ratio BC /A D equals 
/ u; é being replaced by this, and AC by its 
value in terms of r, we have :— 
me a a b = 
a pt —1 ’ a pò 
In order to compare the values of the circular 
and elliptical ordinates, we must tako the equa- 
tion of each curve referred to its vertex A, and 
make the abscissa An = x the same for each. 


Equation to the circle. . yı = 
Equation to the ellipse,... y: = = V Zar rt. 


Zr — 2%, 


In the latter equation replace a and b/a by 
the values found above, and we have :— 


ae 5 
naa [ore a + VALE 
or if we put this in the form of a series :— 


1 z 
i e 2 pty 
that is, for equal values of the abscissa 2, the 
elliptical exceeds the circular ordinate by 
xt 2/1 u. 

But tho same result may be shown better by 
the following method. Find the circular radius, 
which will pass through the vertex and the ex- 
tremity of the elliptical ordinate. Let this new 
radius be denoted by R: then, since its ordinate 
must equal the elliptic one, there results :— 


r? 
271 — r? + = = 2Rr — 47 
H 


x 
or, R=r+ A 

This shows that an elliptic curve, giving the 
same focus as the ultimate focus of a spherical 
surface, isa flatter curve than the sphere; and, 
taken with regard to the vertex and margin, it 
has a radius greater than the ultimate one by 
xj2u*, or (since p may be taken as ) by 22/9, 
So that, if the margin of a sphere be depressed 
to the ellipse to remove the abberration, the sur- 
face will be corrected to a radius lesa than the 
ultimate one; that is, the focus of the central 
rays is shortencd. By the contrary process of 
depressing the vertex, the marginal rays aro 
lengthened. 

With a concave surface, after the sphere has 
been reached, the depression of the margin 
throws out the marginal rays, and makes the 
surface correct for the ultimate or axial focus; 
whereas, with a convex surface, if the sphere be 
reached, we have already overpassed the figure 
which would be correct for the ultimate focal 
length. If the chromatic correction will not 
allow a deeper curve, there is no alternative but 
to depress the vertex, and thus regain the 
elliptic tigure. 

The discrepancy in position between circular 
ares drawn to Rande, the marginal and vertical 
radii, shows that the actual curve varies very 
little from spherical, and consequently, does not 
seem beyond the reach of local action by 
polishing. 

We will now transfer our attention to the 
hyberbola, Fig. 11. Here we have the ratio 
FF. GB = e equals also h; and the semi- trans- 
verse axis a = A B/(e + 1), which, therofore, is 
AB (I + p). Also a, the ratio of the axes, is 
Vn — 1. Now, by the approximate rule for 
optical foci, if r be the radius focal distance 
AB = uf — 1). Substituting this value for 
A B, the corresponding results for the hyperbola 
are 


are quae 


l a 


vT. 
Then, as before, comparing the ordinates of the 
circle and hyperbola, 

Equation to the circle Yi = yrr - a. 
Equation to the hyperbola y3 4 qf tax + K*. 
Introducing the two values a and 5% in the 

latter equation— 


Ya = orn -= axis pets yt + pee, 


radius than the. one we start upon. 


or in serial form, 
1 perry 
Y = — — 
Y= Yy 2 11 
That is, the hyperbolic ordinate is greater than 
tho corresponding circular one by p*z*/2y;. 
With regard to the radii of the inner and outer 
portions, we havo :— 


Rar + HZ, 


Therefore the circle passing through the vertex 
and extremity of the hyperbolic ordinate has a 
radius greater than the ultimate radius by */ 2, 
or say 9x / 8. 

Comparing the results obtained for each curve, 
it appears that the difference of the ordinates in 
the ellipse and hyperbola is as the unity to the 
fourth power of the refractive index, and the 
same as regards the difference of radii R and r. 
Or, as a rough estimate, the hyperbola requires 
five times the amount of removal from sphericity 
necessary in the case of the ellipse. 

These considerations show, that provided the 
chromatic conditions are such as will admit of a 
general reduction of radius, it is much easier to 
make a convex surface hyperbolical than ellipti- 
cal; for the marginal depression needs only to 
be one-fifth as much as in the latter curve. But 
in a concave surface the difficulty is reversed, 
for the hyperbola lies beyond the ellipse.* 

The tern marginal depression, though use- 
ful in showing the relation which the curves bear 
to one another, and apparently indicating the 
amount of alteration required by each, is, with 
regard to the working of convex surfaces, mise 
leading and entirely inapplicable. Ihe chromatic 
conditions are exceedingly unlikely to require 
such a shortening of radius as a depression of the 
margin would involve; and even if such was re- 
quired, the alteration would be beyond the limit 
attainable by local correcticn. Elliptic and 
hyperbolic surfaces have an entirely distinct duty 
to perform. The first is a front surface, and is 
curved towards the focus; the second is a back 
surface, and is curved away from the focus, yet 
in each case, marginal error is the very thing 
which must be carefully avoided. Let us examine 
the conditions to which each is subject. We have 
seen that when ellipticity is requisite, the surface 
should have a slightly greater radius than the 
ultimate one. Or, what is the same thing, when 
corrected, it will be so for a slightly less 
How 
must we regulate the corrective process? 
Since the curvature is already too short, it is 
very evident that the entreme edge must not be 
touched at all; for, if it is, positive aberration 
cannot be obliterated, since we increase an error 
already existing. Therefore, the abrasivo action 
must be confined to the zone between the centre 
and margin. So that, while the surface is de- 
pressed, the curvature is progressively lengthened 
as we move outwards. By this means the foci of 
marginal rays are gradually thrown outwards, 
and those of the inner rays downwards, and both 
meet in one focus, which is, therefore, somewhat 
less than the original ultimate focus, though it 


With regard to the parabola, its equation is y* = 4a x, 
or. if r = 2a, y = Vurt; which shows that the parabolic 
ordinate exceeds the cireular one having’ the same 
abscissa by x*-2y!, or that R the circularradius cutting its 
vertex and extremity, is greater thin the vertical radius 
by 22, that is :— 

RST Tx. 


Hence, in leaving the sphere, we pass through, first, the 
ellipse, second, the parabola, and lastly, the hyperbola. 
These curves are not equidistant, for if we take H as 1'5, 
the augmented circular radii for the three curves are— 
For the ellipse, R = r + 22 r. 
i parabola, R = r + be- 
„ hyperbola, R = r +1 1. 

which shows that the interval between the second and 
third is greater than that which includes the circle, 
ellipse, and parabola. This is u fact, which those who 
have worked specula will, without doubt. be aware of. I 
have always scen it stated that the greatest care must be 
taken to avoid marginal error cr the roll back ” of the 
hyperbola; for, if this curve be reached, it ig more 
difficult to regain the parabola than to remove the under- 
correction of cither sphere or ellipse. Although the 
puraboln is not one of the foundation curves in a refrac- 
tive combination, yet, an its figure comes between the 
ellipse und hyperbola, it is probably oftener attained than 
the latter curve. The removal from sphericity must in 
all cases be governed by the result of tests, and it is 
unlikely that it will be found necessary to go much 
beyond the parabola. It has been shown that a rigidly 
accurate emergent surface does not generally conform to 
a true hyperbola; but as it has that curve for a founda- 
tion, it is better to speak of it as hyperbolic rather than 
parabohe, although the deviation trum the latter figure 
may, iu many instances, be insignificant. It may not be 
easy, and in the case of convex curves, perhaps not 
possible, to test the figure of ench surface; but if the 
aberration is to be removed by local alteration, the de- 
parture from sphericity will be more evident than in 


| specula. 
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i ` i ied i i de available, 
may vary little from the lace of the best focus | vanic cells 88 well ag secondary batteries. proportion of the energy could be ma Bi 
of the spherical surface. 1 this should produce Whether any of them will oust the time-honoured Another mechanical method was by the coiling of 
bed e . e s | l s 


to the same process of figuring, so that the surface 


I i den ‘jar. The old 
Messrs. Holmes and Emmens patent cells in] Storage was by ch 92 g Tyee ue was that it 


which peroxide of lead, either in powder or cakes, was a chemical action; but that was not the case. 


eiaa J. If the 
In another form the ne tive electrode of strain on the molecules of the glass vessel. 
platinum or carbon is packed around with a strain were carried too far, the glass would oa 
mixture of metallic peroxides, such ag those of under the internal mine tee G disruptive 
lead or manganese, and the zinc or positive elec- 6 molec 


bola. In this case, the same general process of 
alteration must be pursued; but it must approach 
nearer and be more energetic towards the vertex 
than for the ellipse. 4 regular progressive 


harge and overcoming that 
trode is separated by a porous pot. This form There were also various chemical me 


represe 

„ ie Powder, dynamite, and other explosives, though it 

Deron? filling it with a mixture of metallic must be confessed that this use of the term chemical 

eroxides and some inert substance. In another storage was somewhat questionable in the case of 

j Í gunpowder, for in it were combined substances not 
in 


Pot, while inside the latter is a mass of wire, | yielded great energy when a light was applied to 
granules, Scraps, or plates of zinc. The rods or | them. The smelting of metals was . 
plates of peroxide of lead may be surrounded by example of chemical =i ` aai 8 
coiled zinc wire, or rings of zinc, the two elec- | zinc was produced a ma rial w ba 

trodes being separated by wood strips. In ployed for evolving energy in a common ttery 


form of energy was utilised a8 4 
by heat or chemical reaction. The zinc electrode | mechanical 
may also be built up of layers of 1 zinc | in which a mixture f coal gas and common air 
sheets. That all these forms sho b The on which furnished 
i ificati f an av e energy. T 
1 . shows ione advantage of the obtained for a given quantity of gas by e 
terior refraction, in which the rays move con-“ Mr. O. C. D. Ross has also patented an im- pice wore hack ny wey Breat; ot a 
currently with them. Suppose the normals to provement in the ordinary combination of zinc 5 mall quantities than a mixture Af coal 

i „and carbon, in which the carbon-rod is packed E 


. 80 
action of gaseous fluorhydride, then im regnating produced by the burning of coal either directly or 
as 3 This 
po 


us, may be taken to represent a case of in- 


lec- 
appears that central and marginal rays may beo hydrochloric acid while in the carbon cell is | produce a larger amount of energy. This the 

rought to one focug by planing off“ the in- |a mixed liquid composed of 1 volume of hypo- turer exemplified by experiment, first St ga a 
Tmediate spherical mound, as indicated by the nitric acid, 3 volumes of sulphuric (or 41 of mixture of about five of air to one of coa 


fall of the tangent's intersection. Such a process 
will bring the surface to an approximate elliptica] 
curvature. 


In a case of interior refraction, the refracted 


a! be 
hydrochloric) acid, and 4 volumes of water. The it alight; and Wen e ae . = Naren 
patentee also mentions nickel “Plating, instead of with a mixture of hydrogen and oxygen in the tube. 
amalgamating, the zincs. R The first report was of the faintest description, 

M. G. G. Skrivanow, of Paris, has also but the f i ter. 
is less than the incident angle: and in ordinary | patented further improvements, He covers a p „Dr. 
cases the immerging ray is bent in the same carbon Plate both sides with chloride of silver, added, directing attention to the second exam 
direction as the normal : less abcrration, there- | and immerses it in a solution of hydrate of potas- | o¢ decomposition of sas a possibly practicable 


fore, ensues, and consequently less alteration ig sium or sodium, the hydrate being in the pro- method of storing an reproducing energy, and he 
needed than if the ray passed from glass to air. 


prolonged outwards, and two lines drawn 
from the tangent’ s intersection, one to ‘cut the | th 


Prolonged axis in a point slightly nearor to the | ac i soap-bubble with gases. (The 
surface than the other. The inner line repre- | dissolved in water, or chlorochromate of potas- lectus here brought a bubble filled with hydrogen 


„num and nitric or sulphuric acid, the object | and oxygen to a light, occasioning a louder report 
97 5 than na : 


battery is exposed to frost. was far less than in the test tube). These 

Amongst portable batteries may be noted one | Of storage by mechanical and chemical 5 
recently patented by Mr. J. Mackenzie, which is | might be cutinguished > thee i aud he 
a modification of the chloride of silver arrange- in more exact language, as homo opic an 


the outer line inwards; thus showing that 
central and marginal rays may be united in a 
single focus. 5 

In this instance it will be obvious that more 
alteration will be needed than in the Previous 
one. For the emergent 18 greater than the in- 
terior incident angle, thereby causing more aber- 
ration. The chief requirement ig to throw out 
the marginal rays; and as the ray and marginal 
normal move in Opposite directions, that is, to- 
wards each other, their rea] change is only the 
difference of their mot ions; Whereas, in interior 
refraction it is their vun. Hence, much more 


a cylinder or tube of zinc, extending nearly to Any difference in the „ the 
the bottom of the cell thus formed. The exciting | two plates would cause them to act as a battery— 
Hania : i . ; l and the action might be produced cither by using 
quid is sodium chloride (common sult), or eee ie 
phate, or zine chlorid The wi ttached Plates of different metals, or by acting in a diffe 
Su phate, or zinc c hl res are attac rent manner on two plates of the same material. 
respectively to the zinc screw and to the exterior In a platinum cell one plate was oxygenised and 
of the co per tube. i ; , the other hydrogenised. The hydrogenised plate 
M. E. Brard’s peculiar battery, which consists | was the one attacked, and the oxygenised plate was 
of a bath of melted nitrate brought into Contract | not attacked, and the curreut passed through the 


fication No. 4270, 1882. We think it is of inte- | stored on the plates, i.e., the energy, was 
rest only from its singularity, consumed, an event which happened very soon, 
A secondary battery or store of e ectric energy con- 
— sisted of a reservoir connected by wires on the one 
——ů— — — side with a 1 85 4 f 
late of use, and some swite arrangement was 
SECON DARY BATTERIES AND THE 2 to ee or oe it “aired 
with the plates of Source and use. sun ple 
ELECTRICAL STORAGE OF ENERGY. example of a secondary battery was exhibited on 
HE first of a course of two Cantor lectures on | the 1 i a sto 8 
T these subjects was delivered on Monday even- | cell containing dilute sulphuric acid, into Which , 
ing, at the Society of Arts rooms, by Prof. Oliver | two plates of lend were partially Immersed, an a 
J. Lodge, M.A., D.Sc. The methods of storing | these were connected by wires at will by a switch 1. 
energy, the lecturer remarked, were numerous, either with a bell or a galvanometer, or with bot} te. 
and might be divided into two classes, the mechanical After the plates had been immersed a few secon ay ris 
aud the chemical. Under the first class, would | it was found that they were saturated W. = 
come the raising of Weights, as by the pumping of electricity, as shown by the escape of gast ii 
Witer into a reservoir; and that was & very eflicient bubbles, and any attempt to store energy by Ø# one 
method of storing energy for future use, as a large l tiuuing the current beyond that Point was sfe ay 


ut it is preferable to speak of the anterior one as 
un ellipse, 

In correcting a convex lens it is plain that the 
main work should be on the back surface, where 
the chief errors arise. Both chromatic and 
spherical errory are much more developed on 
emergence, because the detlection 18 greater than 
on incidence, 


(Zo be continued. ) 


— —ä8äͤ 
SOME RECENT IMPROVEMENTS IN 
GALVANIC BATTERIES, 


HE records of the Patent Office show that 
Breat efforts have been mace by inventors 
to provido « cheap, handy, and Powerful ` gal- 
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waste. By switching it on to the bell and galvano- 
meter, Dr. Lodge showed how transient the energy 
in such a cell was, as it ouly rang the bell or 
deflected the needle for a few seconds, and the 
current was then exhausted, the cell needing a few 
minutes’ rest to recover its energy. Why was this? 
he asked. It was simply because the two plates 
could not retain the gas; what was evidently 
wanted was a plate to hold the oxygen, and become 
oxidised. This was the principle of Grove’s gas bat- 
tery. In Ritter's secondary piles oxidised metals 
were employed; but it was necessary that the oxide 
of the metal used for plates should not be soluble. 
Lead fulfilled this condition, not being soluble, and 
was, therefore, a good material for plates, but it 
absorbed more than it ought to do. Silver and 
manganese, like lead, had a peroxide, but lead was 
better suited for use as plates than other metals, 
because its peroxide was less soluble in diluted 
pee. pra acid than were theirs, and hence, one 
could store in leaden plates the largest quantity 
of electric energy. They had seen that the one 
plate was attacked by the oxygen; what about the 
other ? did any of the hydrogen into the other 
late? As the result of experiment, the lecturer 
ieved that it did; but Dr. Frankland, who was 
more likely to be right, had also made careful ex- 
periments of an analytical character, and considered 
that it did not. We know, however, that both pla- 
tinum and palladium absorbed hydrogen ; it was 
doubted whether lead did. Upon the h esis 
that all the hydrogen in a battery of lead plates was 
absorbed by the liquid, the lecturer was not able to 
explain his experiments. In referring to these, he 
m in passing, define what he signified by the 
positive and negative poles or plates for electric 
nomenclature was, as used by many writers on the 
subject, very confused and uncertain. The matter 
was quite simple if he called that the positive plate 
which was oxidised, and from which the current 
entered the store; and that the negative which was 
hydrogenised, and by which the current loft. In 
other words, the oxide plate was plus or positive, 
and the hydrogenised pae the miuus or negative 
one. In the Planté cell on the table, he would ex- 
hibit the experiments to which he had referred. 
He would take out the negative or hydrogen plate, 
and replace it by a clean one, also of lead; in Pro- 
fessor Franklaud's theory that the plate absorbed uo 
hydrogen, it was obvious that it ought to act equally 
well in ringing the electric bell as did the old plate. 
fe ringing was of shorter duration than before.) 
o prove that if was this plate which was affected, 
Dr. Lodge replaced the old negative plate, when it 
continued to ring for several seconds, as in the 
earlier experiment. The audience would note that 
in this Plauté cell he was not using spongy plates, 
but simple ordinary pieces of lead, one, against 
which hydrogen had, according to his theory, been 
liberated for some time, and the other a clean 
piece. Dr. Frankland took an opposite view to that 
inted to by this experiment, as the result of 
ovine the ie plate melted down and collect- 
ing all the hydrogen gus evolved, when he was able 
to discover no more of this gas than was ordinarily 
present in the air e in the test-tube. The 
question arose, when the cell ran down,“ i. e., 
when its energy was exhausted, did both plates fail 
simultaneously, or, if not, which was the first to 
fail, the positive or the negative plate? This could 
be tested by immersing only a small portion of the 
aie timing the period of exhaustion upon the 
or galvanometer, then introducing a little more, 
and repeating the experiment, of course allowing a 
short interval for recovery of energy. (Expe- 
riment tried more than one They would 
see that whether as tested by duration of 
inging, or ‘deflection of needle, the negative 
plate was the first to fail, and it became 
necessary to continue the experiment to replace the 
negative plate by afresh one. Now, this was the 
condition of the Ritter secondary pile before the 
days of Planté. The improvement introduced by 
the latter worker consisted in providing a reducible 
plate. The lead in itself was irreducible. Planté 
achieved his object by the simple process of re- 
versing tho action in the cell, converting the positive 
into the negative plate, and vice versi, so that the 
hydrogenised plute became oxidised. The peroxide 
penetrated deeper and deeper into the plates as 
they were successively used as itives, and by 
repeated reversals their surfaces ultimately came to 
have & porous spongy condition—a state which 
took a month or two to attain. But he must return 
toa consideration of the failure of the negative 
plate, and ask why it was, as they had witnessed, it 
was the first to fail to give a current. He would 
put a clean piece of plate in the cell as the 
negative one, and when, as they soon saw, it was 
SKa uated, he would remove it from the liquid. No 
change was perceptible on its surface, and yet it could 
not recover itself by re-immersion, unless he re- 
versed the current. He would next take a piece of 
amalgamated lead and repeat the experiment, and 
ashe withdrew it upon exhaustion the mercurised 
surface of the plate was seen to be dimmed over by 
aglaze. That glaze, it could be further shown, 
was sulphur, and the early failuro of the negative 
plate was due to the formation of a coat of sul- 
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phate of lead. The film was extremely thin, im- 
perceptible on ordinary lead, yet it was sufficient to 
stop the current. That this was the correct ex- 
lanation, he would show by wiping off the 
by rubbing the plate on a cloth, when 
as they saw the current again passed till the sul- 
phate had been redeposited. At first sight it would 
seem best to employ a metal for the plates, of 
which the sulphate was soluble; but that would not 
answer, for the positive plata, when the current 
was reversed for the peroxide, would also be dis- 
solved, and they therefore had to meet the diffi- 
culty that the peroxide deposited on the positive 
plate conducted electricity, whereas the sulphate of 
the negative plate did not. The improvement intro- 
duced by M. Faure, wasto cet reducible plates without 
the great number of preliminary reversals necessary 
under Planté’s system. Planté provided oxidis- 
able plates, but their perma did not extend 
to any great depth, and most of the force escaped. 
Faure decided to coat his plates with some porous 
roxide, and found that minium, red-lead, and 
itharge were suitable for the purpose. By this 
means a large absorbent surface was provided, and 
the waste occasioned by the giving off of gas from 
the cell was delayed, thus increasing the storage 
capacity of the cell by that interval. The peroxide 
coat sponged out till all was peroxidised, and 
so there was no discharge till the plate was full. 
For the positive plate it was found best to use 
minium, and for the negative red-lead as a coat. 
If the quantities of coats and liquid were properly 
adjusted, both plates would be filled together ; but, 
as a matter of fact, this was not attained. That 
was the Faure principle, in which there were, it 
would be seen, no reversals of current, and the 
economy in time over the Planté orreversing system, 
could be estimated from the fact that a Faurecell was 
prepared in a week, whereas the Planté cell took 
two or three months to fill, while there was no 
essential difference in the results of the two forins 
of storage. The time and therefore the expense 
of production were thus greatly diminished under 
the Faure system. But in practice it was not 
found easy in the Faure cells to make the coating 
adhere to the plates for any length of time. The 
red-lead or minium had no affinity for the lead 
steeped in the liquid, and ‘speedily peeled off, and 
the difficulty arose, How could the two substances 
be kept together? The first attempt at a solution 
was to place porous material between the plates, 
and then the composition was literally tied on to 
theplates by bands of cloth. But this did not give 
a good chemical contact with the plate, and 
another difficulty was that the cloth was rapidly 
attacked and decomposed by the ilute 
sulphuric acid. To prolong its life the best 
trousoring cloth was used, and this proved very ex- 
pensive, and did not last long nor give a good con- 
tact; besides this, the coats and plates would not 
bear such shaking as they would sustain in transit 
by railway. A further improvemont was devised, 
and consisted in putting the oxidising coating into 
perforations or interstices of the metal plates 
themselves. This was devised. by Swan aud 
Sellon almost simultaneously, Swan being actually 
the first in point of time. In the perfected battery 
known as the Faure-Sellon-Volckmar, the lead 
became a grid filled with an oxidisable composition, 
and the Faure Company had permitted him to ex- 
pon the whole process of manufacture, and to ex- 
ibit the specimens they saw before them of the 
work in various stages. First of all, cast-iron 
moulds wero prepared, scored all over like a grid- 
iron with a network of straight channels. Two 
of these matrices were put together, and the molten 
lead poured into them, aud rectangular pierced 
sheets of lead were cast as the result. These 
framed grids were then tilled with composition— 
litharge for the positive aud red-lead for the nega- 
tive plate, the composition being made into a pul 
with diluted sulphuric acid, and run in. Thoug 
the plates were somewhat dusty, as might be seen, 
the composition adhered well to them, and could 
only be removed by bending tho plates back. The 
next stage was to form cells. A large number of 
plates were put together in a trough, all the posi- 
tives and negatives being kept by themselves, and 
euch plate was separated from the next one by a 
frame of indiarubber. The dilute sulphuric acid 
was then poured in, and the plates were slowly 
peroxidised. They gradually 5 blackened 
upon ghe lines of the leadwork, the centres 
of the holes being the last portions to change 
colour, and tho whole surfaces were in a 
spongy condition accessible to the liquid. As they 
would see from the specimens, a peroxidised plate 
had a soft crystaline appearance of a deep brown 
colour. The plates were then stored in Faure colls 
ready for use, being carefully isolated by the india- 
rubber bands. Another pan was now being tried 
by Mr. Thornton of pushing out the composition 
from certain holes and filling them up with pro- 
jecting indiarubber plugs; but if the plugs were 
not bent no contact was possible under present 
plan. The state of saturation in the liquid was 
ascertained by an ingenious copper balance and 
hygrometer. The plates were made in two sizes, 
the one double the size of the other, and were 
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ed together, nine positives and nine negatives, 
ina box. The small sizes of cell were known as 
half horse-power, and the large ones as horse- 
power cells, the term signifying, of course, such a 
power per hour, and combinations of cells were 
manufactured up to five H. P., the only difference 
being in the number of plates per coll. About 16 am- 
pères per hour could be stored in a small pair of . 
and such a pair would discharge a current for six 
to eight hours, giving forth 160 ampères. The 
lecturer remarked that he had 25 cells at his labo- 
ratory in Liverpool, and he found them almost 
perfection. He was indeed surprised at the amount 
of energy contained in them. Having explained 
the process of charging and discharging the cells, 
Dr. Lodge mentioned that the reduction of the 
sulphate was rather troublesome, and it was de- 
sirable, therefore, that no more sulphate should 
accumulate than was absolutely necessary. It ao- 
cumulates more rapidly during idleness than in 
action. Indeed, if kept in action, these cells were 
very efficient; but if suffered to be idle, the 
rapidly degenerated. Much of the difference foun 
in cells was due to their comparative use and idle- 
ness. The sulphate on the positive plate was less 
important than that on the negative, because the 
oxide attacked the former far more readily. The 
secret of the most economical use of a secondary bat- 
tery lay in charging them slawly, never filling the 
cell beyond its cape and in never completely 
draining them; if possible, they should bedischarged 
as slowly as possible, although this was not always 
practicable. The electro-motive force in a small 
or half h.p. cell was about 2 to 2°1 volts per hour, 
or about 20 ampéres for six or eight hours. Bya 
series of di s on the walls, it would be seen 
that the amount of energy was nearly uniform for. 
this period, and then rapidly fell—a far more satis- 
factory condition than one in which the cell regu- 
larly e in power from the commencement. 
Of the meters, the lecturer found the ammeter 
devised by Professors Ayrton and Perry the best 
for the purpose, and it was a striking example of 
the improvements introduced into pure science by 
the requirements of technical scieuce. A simple. 
rule to determine the internal resistance was this: 


R= = — in which formula R represented the 


internal resistance, c the curren‘, E the electro- 
motive force when producing no current, and e the 
same potential when producing a current. This 
resistance was extremely small, never exceeding 
009 of an ohm. 


THE CHRISTIAN ERA. 


HE much-debated question as the correctness 
T of the hitherto accepted reckoning of the years 
which have elapsed since the birth of Jesus has 
again been mooted by Professor Sattler, of Munich, 
in the columns of a German ay. 
Professor Sattler (according to the Jewish Chronicle) 
claims the distinction of having solved the-problem, 
and of having demonstrated the fact that the 
current year is probably 1888 instead of 1883. He 
bases his proofs mainly on three coins which were 
struck in the reign of Herod Antipas, son of Herod 
the Great, and which date, conscquently, from the 
first half of the first century of the current era. 
Madden admits the genuineness of these coins, and 
other numismatic writers do the same. The 
evidence they offer coincides with the narrative of 
the Gospels and with astronomical calculations. 
The following are the results at which Professor 
Sattler has arrived. Jesus was born on the 25th 
December, 749 years after the fouuding of Rome, 
and commenced his public career on the 17th 
of November, 780 years after tho founding of Rome, 
He was then 30 years 10 months, and 22 days old. 
The date on which he commenced his career fell in 
the 15th year of the Emperor Tiberius, and in the 
46th year after the building of Herod’s Temple. This 
is in accordance with St. Luke iii. 1, and St. John 
ii.20. According to Josephus (‘‘ Antiquities’ XV. II., 
1), the construction of Herod’s Temple was com- 
menced in the 18th year of that monarch, or in the 
year 734 after the founding of Rome, in the month 
of October. If weadd the 46 years which eiapsed 
after the building of the Temple we arrive at the 
end of the year 780, the year during which Jesus 
entered on his career. If, moreover, we subtract 
from 680 (779 years 10 mouths and 17 days) 30 
years, 10 months and 25 days, there remain 748 
years, 11 months and 25 days, which gives us the 
date of his birth the 25th of December of the 749th 
year after the founding of Rome. Jesus died on the 
7th of April, 783 of the Roman era, that is to say 
on the Friday before Passover; for it has been 
ascertained by exact calculation that Passover fell 
that year on the 7th of April, 783 ; and as the latter 
year was a Jewish leap year, and consisted, ac- 
cordingly, of 13 months, his public career lasted 
two years and seven months. Between the 17th of 
November, 780, and the 9th of April, 783, these 
Passovers were celebrated, viz., 781, 782, and 783. 
Those years correspond with the 27, 26, 29, and 30 
of the Christian era as at present calculated. 


to keep a set uin. smaller than each size in common 


as. 
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SCIENTIFIC SOCIETIES. 


THE METEOROLOGICAL SOCIETY. 


usual monthly meeting of this society was 
held on Wednesday evening, the 16th inst. 
The following papers were read :— 
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Remembering, 
Jesus corresponds with the year 749 of the Roman 


stock enough for a reamer, and after pu that 
through carefully you havea hole altogether ovely. 


ee 
— 
HELOUIS’ CARBO- OXY-# c 


must be the 3lst, 32n „ 33 
. It thus results, according to Professor Sattler, 

thet the Christian reckonin is at fault by five gean, 

and that we are now in 1 , and not in 1883. 


— 


ABOUT TWIST DRILLS. 8, and it i ribed by M. Max Nan- 


„ in- Souty in a French technical paper. 
TWIST DRILL certainly Is not a perfect in- known, he says the proble 1 i : à z 
3 The dead flat point at the centre of y brillknt light is e Ubour with, ts the enormousamountof preliminary 
the drill is a great objection, and there seems to be the flame must contain some body or other, carbon | labour whi De 5 
no way to make it thinner with safety. When you or refracto i j y , | pleasing task of forming the observations hə may 
start the drill upon a flat surface, it is very apt to ‘lou; wish to discuss into tables, casting the columns of 


bserva 
le, B.Sc.,F.R.A.S. It has 
often been remarked that one of the main if not the 
chief, of the difficulties the meteorologist has to 


i ela 20 5 and then re ae the 3 
style. Rut don’t fool with it any longer in that | a th d f ine. ith the view o Te at results by a shorter 
y If you have had an experiencos fa E» | method consists, sa the one hand, a lime. |The cut, the author has been led. to consider the e 


a 
crayon of lime to incandesoence throu the 
action of a jet of oxygen, and, on the ot er, in 


gas very strongly carburetted by the 
vapours of solid or liquid naphthaline. Rofe to 
the accompanying cut, the reservoir of naphthaline 


path of rectitude. Well let thy blow-hole teach 
you a valuable lesson. Place the blow-hole where 
ou want your drill to 80, and you may be sure 
that your drill will follow it. Drill i i 
your centre, 1 5 enough to let your twist drill cut 
its full size 4 in. Cep-or so before the little hole is 
obliterated, and there should then be no trouble about 
the drill getting out of place. Just shut your eyes 


reasure while rain was falling, duri 1882, and 

Ands that out of a total of 136 rainy days (which 

ose) on 54 per cent. the 

ram was accompanied y diminishing pressure ; on 

27 per cent. by increasing pressure; and on 19 per 
cent. ressury. 

3. New Mothod of reading a thermometer and 
hygrometer at a distance, by means of Electri- 
city. By Arthur W. Waters, F. G. S. 

4. “An Integrating Anemometer. By W. F. 
Stanley, F. G. S. i 

5. “s Observations on the Force of the Wind at 
Sea. By A. W. Barker, F.M.S. 

6. ‘‘ Meteorological Observations at Zanzibar, 
East Coast of Africa, during 1 and 1881.” By 


Running the drill fast has nothing to do with 
starting it truly. We use eed for circular saws 
and contrifu drying machi es, but with a dif- 
ferent objects. 

As a general rule in machine shop practice, the 
better the tool the less the liberty owed as to the 


13 exacting in its requirements, and only by 
compliance with them can the best ne. 
It cannot be operated with the highest success by a 
alouch. The work must be flrmly held in position, 
and in the right Position, and the drill must be 


N. 
ee, 


iH 


ROYAL MICROSCOPICAL SOCIETY. 


HE eighth meeting of the session of this society 

was ald on the 9th inst., at King's College, 

Strand, Dr. R. Braithwaite, F. L. S. (Vice-president) 
in the chair. 

The Chairman said they were favoured that 
evening FT the presence of Mr. Romyn Hitch 
of New York, and invited that gentleman to 
address the meeting. 

Mr. Hitchcock ad he regretted that he did not 
know in time that he was coming to England, or 
he would have brought some instruments for exhi- 
bition. pene! however, just what he had at 


— 1 


life. It will work better, just as a man will work 
better, by being crowded a 

out respectable shavings, and not to scrape away 
impalpable dust. It has so little clearance at the 
side that, if the corner of the li be not kee 

perfectly sharp, it works hard and heats u aad 
then wears sb fast. The lack of s cient 


is sala 1 Pi Sas enters through H, and 
ows through i the vapouriser. Under the in- exhibit two pieces of apparatus 


fluence o the presente the quid rises into which he thought might be of interest. The first 


, | was Griinow’s camera lucida, and the other a 
detaching pa (Pease’s *“ Facility ” noge- 
idly fixing and removing objectives 

m the microscope. This was made upon the 
principle of the self-centring chuck, there being 
three ‘lateral jaws which were forced inwards as 
the collar was turned. On each objective a ring 
was fixed, in which was a small groove, by means 
of which a 1 ty nade mo ioe 

facility. He had not ye e opportunity o 

com é this appliance with others devised for 

siinilar e but he knew that it had been in 
the hands of a gentleman who was a very expert 

, | manipulator, eho said that it did all that was 

claimed for it. He had also brought with him 

three objectives of American manufacture, which 

might be of interest: one of these was a jin. dry 

objective, by Spencer: another Was a yin, immer- 

sion, also by Spencer: and the third was a combina- 

tion by Gundlach. It was a Iz in., but oould de 

flame (thus preservin oes into a 3in. by simply removing the front 
ens. 

i e Mr. Ingpen asked if the camera lucida, by Griinow, 
was claimed to be new, or simply & convenient 
application of earlior methods. - Nachet some 

years produced & camera on the same reflecting 

principle, ut in which he used 

thin that it not only reflected the drawing, but also 


ance of a small dri » I have a great respect for 
larger ones, and have seen admirable work done by 
them up to 2in, 

8 


ing 
quite of the opinion that a tool will retain itscutting 


upper apertures, whi communicate with four 
pos epia by the tube O. The 


just scratching the surface is running on level 
ground and wearing away what c earance it 
originally had. is is an argument for feeding 
Dlaner tools while cutting, instead of during the 
return stroke. 

A twist drill is not very suitable for brasswork, 
having too much hook to the lip and drawing itself 
into the work, Te when going through the 
hole. It may be rk pretty well by 
prinding away the front of the lip. The Farmer 

the drill seems to be better suited, and is exten- 
sively used for brasswork. It has, however, a 


The relative diminution of the uantity of hy- 
gen with respect to the uantity 


of white lime and immersing them for 
is drives out 


tage 
being that the object had to be seen through a very 
thick piece of glass, which, in some cases caused 


the paraffin. As for the oxygen, M. Helouis pre- 
pares this in different ways, notably by the decom- 
Position of sulphuric acid at red heat—the process 
of Messrs. Sainte-Claire Deville and Debray. The | th 
apparatus is differently arranged, according to the 

applications that are to be made of it. 


better shaped than the N fluted one to resist 

the twisting strain, and woul recommend them to 

understand the why of it. The length of the spiral 
. ill „ f 


y Greater than that of the Farmer lathe 
drill, or its equivalent, and would at first sight seem 
to be, therefore, more flexible than the oth 
to unwind the twist would lengthen it, and this 
tendency to elongation is resis by the tensile 
strength of the centre of the drill. 

vocate a liberal use of twist drills. Besides 
a full set of standard sizes, I find it a great comfort 


would prove better in practice than Mr. Nelson” s 
determined by practical use. 


— 
TYNDALL ON RADIATION. — ERRaTA.— In the 
article on Ai p. 214, some figuros in the 
the diff 


2.30, and 3 p. m. should be respectively 11, 10, 7 
not 1, 10, 17. For 8.30 read a difference of 9$ 
presumably, as the errors occur in the original. 
trom 1 8 we quoted, and in that instance there 


Mr. Hitchcock said that as far as Mr. Gr Dow 
Was concerned, this camera lucida was u per 7 


By Fu XR H. RI IIA EIDE, in elinerican Mtchini«:, 


May 23, 1883. 
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original idea ; but it was possible that he had not 
the facilities of knowing what had ben done clse- 
where. Indeed, it would seem a little strange if so 
simple a contrivance had not been thought of before. 
The rings were cut inside to the society’s screw, 80 
that any objective would fit them, and it was the 
practice to send out four rings with each nosepiece. 
Of course, if a person had more than four objec- 
tives he had only to order additional rings for 
them. 

Dr. Anthony said that the weak point of Nachet's 
camera lucida was that the image of the pencil 
could not be scen equally well over the entire field. 
and that it became entirely lost towards the outer 
side, or that which was farthest from the body of 
the instrument. He would like to ask, therefore, 
if in this new arrangement, the poiut of the pencil 
could be more clearly seen. 

Mr. Crisp understood that it was claimed for this 
form that the pencil could be seen with great dis- 
tinctness. 

Mr. Mayall drew upon the blackboard diagrams 
showing the construction of the three forms of 
instruments under discussion (1) Nachet’s, (2) 
Abbe-Zeiss’s, (3) Griinow’s. 

The Chairman thought that the variety of these 
instruments showed that there had been consider- 
able difficulty met with in endeavouring to obtain 
855 results. His own experience was that it was 

tter to keep to one form, and by constant use to 
acquire facility in its manipulation. 

Mr. Crisp said one way which had been suggested 
for getting over the difficulty of seeing the pencil 
waz to draw on black paper with a white bone 
pointer, the under surface of the black paper being 
also blackened, and transferring the marks made 
upon its upper side to a sheet of white paper 
underneath. 

Mr. Hitchcock, in aa to some remarks by Mr. 
Ingpen as to the difficulty of seeiug both the object 
and the pencil-point at the same time, said he 
thought that the most perfect form of camera was 
one in which the pupil of the eye was divided, 
because when they had objects to deal with in 
which there was a great contrast between the light 
from various portions, there would be some parts 
where the pencil would be seen with great clear- 
ness under any conditions: but when in other por- 
tions the light became stronger and the pencil-point 
consequently dimmed, all they had to do was to 
move the pupil over the edge sufficiently to equalise 
the light according to the requirement of the 
altered conditions. 

Mr. Stewart was under the impression that any 
shifting of the position of the pupil would be likely 
to involve an apparent shifting of the image, which 
would be an inconvenience. 

Mr. Michael said he had a good deal of experi- 
ence in this matter, and had always found that if 
the pupil was moved the image did certainly shift ; 
but he had got over all practical difficulty by usin 
two lamps, one to illuminate the object in the usua 
way, and the other—the more powerful of the two 
—to illuminate the paper: and in this manner, 
with a very little trouble, the apparatus could be 
go arranged that neither the light on the object nor 
that on the pencil would overbulance one another. 

Mr. Coppock exhibited a new and cheap form of 
ies ear tor freezing by means of ether spray. 

Mr. Groves thought it a very nice instrument for 
the purpose, the chief objection to it being that the 
vapour of the ether was discharged into the room. 

r. Watson exhibited and described a new form 
of microscope with swinging substage, the pattern 
having been suggested by Mr. Bullock’s Biological 
Microscope. 

Mr. Crisp called attention to another novelty, 
which for obvious reasons was not exhibited that 
evening—viz., a type slide of diatoms by J. D. 
Moller containing 1,600 species, the price of which 
was 1,600 marks, or 480. Moller’s type slides, he 
might add, were now to be had mounted in four 
different media, including phosphorus and mono- 
bromide of napthaline. 

Dr. Braidwood read his paper On Observations 
on Three Human Contagia,’’ the subject being 
illustrated by specimens exhibited under the micro- 


scope. 

the Chairman expressed the pleasure with which 
he had listened to this very interesting paper upou 
a subject of so much importance, the area of which 
seemed widening every day 

Dr. Maddox said it would, in connection with 
this subject, be interesting to know that the 
aeroscope which he had the pleasure of exhibiting 
atthe last meeting of the Society, was an instru- 
ment specially desigued for carrying out observa- 
tions, such as those described in the paper. There 
could be no doubt that the subject covered a very 
wide area, so great, indeed, as to be beyond the 
compass of any 1 individuals, so that the sub- 
ject was one which, owing to its great importance, 

e thought should be worked out with the assist- 
ance of the Government. This was how it was 
being investigated in Paris, with very remarkable 
results. He held in his haud, and would submit for 
examination, a most interesting diagram which had 
been prepared from the consideration of some 
80,000 experiments at Paris, aud which shewed 


London, including the Rocket,” the first rail- 
way engine built by George Stephenson.“ The 
first locomotive built by Stephenson was a failure, 
and the ‘‘ Rocket was the outcome of his experi- 
ence combined with that of others. It was the 
prize engine at the famous trial. 


The Legislature of Pennsylvania is consider- 
ing a bill, making it unlawful for any city rail- 
way Cflicial to permit a conductor or driver to 
work more than twelve hours in a day. The 
penalty is ‘‘imprisonment’’ for not less than 
one month and not more than six months. 


that the atmosphere, thongh laden with these 
germs, was not homogeneously so. There were 
many more at some periods than at others, and it 
was found that rainfall diminished the number very 
considerably. They needed, however, ail the in- 
formation it was possible to obtain, and a large 
amount of careful observation would be necessary 
before they could arrive at any delinite conclusions. 
At present they were unable to say that the death- 
rate was sensibly affected by the quantity found. 

Dr. Anthony inquired if there was any great 
difficulty in staining the specimens with Vesuvian 
brown. All that really appeared to be necessary 
was to stain with something which would affect the 
germs more than the surrounding medium. As 
described in the paper, it would seem to be a very 
simple thing to repeat the experiments and to verity 
them. He mizht mention, as a practical pointto be 
noted, that all these zymotic diseases became much 
more infectious towards the conclusion of their 
course, and that they were far more so after the 
eo was upand apparently recovered than when 


The applications for space at the forthcoming 
Engince ing and Metal Trades Exhibition show 
that it will be one of the most attractive ever 
held at the Agricultural Hall. The catalogue of 
this exhibition is a work of reference which te 
ı valued by all interested in the trades represented, 

and those who desire to have their names entered 
e was down aud lying in bed, and that it was when . should apply without delay to bo a 
the disease was passing away that it was really the, Parnctt, at 4, Westminster-chambers. The 
most contagious. i Catalogue of tho 1882 exhibition contained 14 

Dr. Braidwood, in reply, said that with regard to; number of valuable special articles on subjects 
the eae the pee was que . was | connected with the navy aud marine engineering. 
arranged so as to involve as little manipulation as] The trick of colouring diamonds has been re- 
possible. The drop of albumen was dricd gently : cently played in tho United States. It appears 


over the spirit-lamp with great care, and the slide à ; - ; P 
was then laid with the film downwards in a watch- | that if common yellow African diamonds are im- 
glass containing the stain, the excess of staining | mersed for a few minutes in an aqueous solution 
being afterwards discharged by simple washing. of aniline violet, they acquire a fine steel-blue 
With regard to the development of these germs|tint peculiar to the best stones, and are appa- 
into higher forms of life, he had no practical ex- | rently of much greater value than in their origi- 
perience, except in the case of measles, in which, as | nal state. The false tint is easily removed by 
already described, the two forms were seen, the | meuns of soup and water. 

Pod: she ped Tonts appearing on the tourthday. To MM. Toke lite recontly communicated to the 


the case of chicken-pox he had not been able to} . Sea : 335 ae te Se on 
make this out, as he had not been able to trave the | Societe de! Industrie Minerale de Saint-Etienne 
some “valuable results obtained in the 


subject out so well as he could have wished by con- l l 
tinuing his observations from day to day. Mazenay Mines, where no more fuel is TON EME 

The meeting was then adjourned to June 13th. | ployed in hauling out 100 tons that was formerly 

consumed in bringing out 80 tons. The work 1s 

done by locomotives, and à defect in one of the 
cylinders recently led to the discovery that a jet 
of steam was an excellent thing to remove the 
slipperiness from rails. The cylinder cocks have, 
therefore, been so placed that they discharge 
steam direct on to the rails, and when the loco- 
motives retch the gradient on which they 
formerly slipped so much, the taps are opened 
und the engines draw the load up the incline 
without once slipping. l 

M. V. Burq has called the attention of the 
Academy of *cences of Paris to a note pre- 
sented by M. Bouley On the immunity of 
workers in copper during the late epidemic of 
typhoid fever” in Paris. The note is pub- 
lished in the Comptes Rendus. A similar im- 
munity has been discovered amongst the workers 
in copper during cholera years. 


SCIENTIFIC NEWS. 


— — 


MHE Monthly Notices of the Royal Astronomi- 

cal Society for April contain several notes 
on comet 4, 1882, and comet a, 1883. Of the 
great comet of last year, there are two pages of 
sketches by Major G. Strahan, made at Mus- 
sooree, India, and by Wilhehn Tempel at the 
Observatory, Arcetri, Florence. 


Prof. Millosevich obtained an observation of 
the great comet b, 1882, from the Collegio 
Romano, on April 2; but it was difficult to fix 
upon a definite point of the nucleus to make the 
observation of much value. Prof. Ricco observed 
it from Palermo on the 5th and 6th ult., when it 
had the appearance of an almost imperceptible 
nebulosity. The comet was thus under observa- 
tion for a period exceeding seven months, the 
last position being Palermo, Sh. 21m., local 
time, April 6; R. X., öh. 58m. 6s.: N. P. D., 
99 5˙. 

Comet a 1883 (Brooks- Swift) has been followed 
by M. Gonnessiat at Lyons up to April 7, and 
by Prof. Millosevich at Rome until April 15. 


A German technical journal points out that 
the increase of population, with a decrease of 
cattle in civilised countries, increases the demand 
for butter to such an extent that before long all 
the available fat will be demanded for making 
‘compound’? ; and as the makers of that can 
afford to pay a higher price than soap- boilers. 
the latter will have to dispense with fat 
altogether. 

The chief medical oflicer of the military 
hospitals in Paris has requested that a regi- 
mental band may play for one hour in the week 
ut cach of the hospitals, as he thinks the effect 
will be to hasten the convalescence of the sick 
soldiers. 

Dr. Gehring, of Landshut, has invented a 
process by which he coats iron with aluminium, 
in the sume way as iron plates ure tinned. The 
inventor states that his process is inexpensive, 
requiring only a Bansen burner with a blast or 
a muille, and that he can render ordinary iron 
very ornamental. 


The City of Rome having had additional boilers 
put in, and other improvements made, is now 
probably one of the fastest of Atlantic steamers, 
us on her trial last weck she reached a maximum 
speed of 18-7 knots, or 213 miles an hour. The 
engines developed 12,000 horse-power, as against 
8,000, which was all that could be obtaimed from 
them previously. The City of Rume is over 8,400 
tons measurement. 

The new Cunard liner, Avrania, which enjoys 
the reputation of being the broadest vessel afloat 
in connection with the Atlantic trade, also 
attained a maximum speed of 18°7 knots: The 
siurania is 470ft. long, o7ft. broad, and 383ft. 
depth of hold. She measures 7,500 tons, und 
has engines capable of indicating 10,000 horse- 
power. 


A new minor planet was discovered by M. 
Borrelly at Marseilles on May 13. It will be 
No. 234, and is of the eleventh magnitude. 


Over 400 members of the British Association 
have signified their intention of paying a visit to 
Canada for the mecting of 1884 in Montreal. 
Lord Rayleigh has accepted the presidency of 
the meeting. 

Apropos of Montreal, it is stated that a gen- 
tleman living in that city recently ordered from 
England the works of Huxley, Tyndall, and 
Herbert Spencer; but, mirabile dictu, they were 
stopped by the collector of customs as being 
‘immoral, irreligious, and injurious.” Perhaps 
the visit of the British Association will have 
some effect on the views of that collector! 

King’s College has been presented with a test- 
ing machine, capable of exerting a tensile strain 
of 50, O000lb. on the square inch, by the Cloth- 
workers’ Company. It is under the charge of 
Prof. Huntington, and helps to complete the 
apparatus of the metallurgical and engineering 
schools and workshops, which, as evening classes 
arc held, afford an excellent opportunity for 
students engaged in business to acquire technical 
education. There is also a torsion-testing machine 
of Prof. Thurston’s design. 

The Chicago Railway Exposition was to open 
on May 24, and, according to American papers, 
seventeen cascs of exhibits have been sent from 
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V. do not hold ourselves responsible for the opinions of 
Or correspondents, The Editor respectfully requests thatal 
seammwnications should be drawn up as bie as Possibie.) 


An communications should ba addressed to the EDITOR of 
od Saru Mecuanic, 31 s Lavistock~street, Covent-garden, 


. 


tion.” He pointe out that, at the sea-level, about 
a quarter of the light of a zenith star is absorbed 
by our atmosphere ; while at the greatest elevation 
at which any observatory could be erected we 
should only have Sur mounted about half of the air. 
Hence, the increase in the brilliancy of a zenith 
star would be very little more than Di i 

tude. In the case of the Sun, the advantage of 


elapsing between the transit of Virginis and it, and 
multiplying such interval by 13, and by 
of 0° 4840“, the star’s declination. The result will 
give the number of seconds in arc. With 
to the concluding part of the query, I may say that 
30 Scorpii and 36 hiuchi, alm certainly have a 
common proper motion, and that there are several 
small stars in the neighbourhood of the ; 
C, of the 10th magnitude, about 180” from A: D, of 
the 10th magnitude; and E of thel2th. Flamma- 
rion, from his own investigations, concludes that C 
and D are fixed, but that E es of the common 
Proper motion of the system. . 
A remarkably interesting paper on the ey 
of the dark side of Venus, by Professor C. V. 
Zenger, a pears in the April Number of the R. A. S. 
Monthly Notices; the perusal of which I would 
commend to every one who has followed the dis- 
cussion on the natare of this phenomenon. Obser- 
vers of skill and l long experience, both in this 
ca 


An Cheques and Post-nfice Orders to be made payable to 
J. Passuonr Epwarps, 


e? In order to Sacilitate reference, Correspondents, when 
speaking of any letter previously inserted, wil oblige by 
mentioning the nuinber Of the Leiter, as weit as the page on 
which ic appears, 

“T would have everyone write what he knows, and as 
mach as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 


results at the sea-level. It is, in addition, the in- 
creased steadiness of the air which proves so ad- 
vantageous at great heights in the scrutiny of 
double stars and 1 etail. Prof. Pickering 


ba „ „ derive their original. 
— — 

A SIGN OF OLD « TIMES "—MOUNTAIN 
OBSERVATORIES -PLAIN DEALING 
WITHA FLAT—MAGNIFYIN GPOWER 
OF A TELESOOPE—APERTURE AND 
POCAL LENGTH — y VIRGINIS AND 


approaching her inferior conjunction. We have, 
however, heard of the Irish pic ket who, 
upon finding that two witnesses would state defi- 
nitely on oath: that they had seen him take the 
Prosecutor’s handkerchief, undertook to produce 
six witnesses who hadn't seen him take if, na 
recisely cognate principle theobservations of bose 
y whom Venus’s dark limb has been certainly 
seen, have been contravened and pronounced to be 
wholly subjective and illusory by those who have 
failed to see it. I venture, however, to think that 
no one can read Professor Zenger’s paper with- 
out being at once convinced that, under favour- 
able circumstances, the dark limb of Venus is as 
distinctly and objectively visible as that of the 

Moon herself when she is two or three days old. 
“T. W.“ (query 50455, p. 253) will be able to 
perform Foucault's 1 perfectly well in a 
i ut he had better get a plumb- 


of which at such an altitude he points Out), a fixed 
horizontal telescope pointing east or west should be 
employed, with a plane mirror inclined at an angle 
of 45° to its axis, and turning round an axis coin- 
cident with that of the telescope; so that any 
object when crossing the meridian (or within an 
hour or two of it) may be brought into view. Only 


(21426.]—T wave had an instructive illustration of 

o wisdom of that vulgar old proverb which 
enjoins you “ Not to holloa until you are out of 
the wood.” Early in the present year (letter 
21004, Vol. XXXVI., p. 196) J invited Pointed 
attention to, and expressed my personal gratitica- 
tion at, the altered tone and temper of un article on 
d appeared in the 

mes newspaper for January 23rd: ushering in, as 
I fondly hoped it did, an era in which public scien- 
ific ignorance was no longer to be addressed and 
worked on by fulsome quack puffs, under the 
thinly-veiled disguise of essays on the physical 
structure of the Sun. Alus! for my prescience — 
ar, rather, want of it. The (inis) leading journal ” 
for May 4 contains an articlo headed * The 
Approaching Solar Eclipse,” which is simply a 
uack advertisement almost from beginning to end. 


m 


he non-elementary nature of the elements, ori- 
g:inally, as will be remembered, introduced to 
the public in the “Watch this frame“ style. 
but laughed to scorn by the competent 
chemists of the Royal Society when brought before 
them, ishere hushed up again for the benefit (Y) of 
the newspaper reader in a train, to whom CaO and 
FeCl, aro as one and the same thing. That con- 
temptible little sham, the ** Committee on Solar 
Physics,“ is of course lugged in, as equally as a 
matter of course are the numes of the person who 
drew up the “instructions” for the two South 

ington ‘‘ assistauts,”’ and of the man who pre- 
pared the photugraphic plates! It is passing strange 


the success of the American photographs of th 
Transit of Venus, which were taken with an allied 
form of instrument. Into the recommendations of bo 
Professor Pickering as to the class of observations 
to be conducted in such a locality, and the best 
way of 88 them out, it is needless here to g. and 
burning the latter. The Gyroscope (letter 21382, 
general views of the subject; and I can only 5) i j 
express a hope that by the aid of that munificence 
for which our cousins on the other side of the 
Atlantic are so couspicuous when the advancement 
of scieuce requires it, Professor Pickering's plan 
will be speedily put to the test of experiment. 


I can hardly imagine that Mr. Peck (reply 49234, 
p. 222) can have been familiar with Mr. Hampden’s 
scientific autecedents, or he would acarcely have 
centered into any controversy with that gentleman. 


“M. U.“ (query een 253) cannot convert 
his glass into an astronomi 0 

“M. P.” (query 50493, Pp. 254) may calculate 
i pithy uae ng e 
and secon taking the pro 0 of the 
difference Beikon two e ones, thus: What 
is the natural sine of 35° 14’ 22°? The natural 
sine of 35° 14“ is dy the tables 5769076, and the 


60) is, therefore, 0002376. Then, we say, 
60: 22: : · 0002376: 0000871. Adding this quan- 
tity to 5769076, we finally Bet 570917 as the 
natural sine of 35 14° 22% Precisely the same 
method may be adopted to find the natural tangent. 
I must caution “ M. P.,“ however, that this mode 
of finding the quantities he requires will not hold 
good in the case of small arcs. In such case, he 
had better find the natural sine or tangent from 
its logarithm, by taking 10 from the in ex of the 
latter in this Way: What is the natural tangent 

Lhe Its log. tan. is 8°4169393 : 
from which, if we take 10, we have left 2°4169393 - 
the log. of 0279859, which is consequently the 
natural tangent required. 


A Fellow of the Royal Astronomica] Society. 
a PRRSEI. 


may teach him, and others, how little credence is 
to be placed in the fairness of a disputant who, 
when the fallacy of his childish and ridiculous 
contention is exposed, either by direct experiment 
or by argument, takes refuge in calumny of the 
etossest kind. Truly the American phi osopher 

ise in hi Ithat By 


By the magnifying powers of a telescope, I may 
tell “. Wiolu“ (query 50365, P. 229), is siguified 
the number of times linear that the image formed 
by the object-gluss is enlarged by the microscope 
Which we call the eyepiece. Tam a little afrai 
that I caunot simplify Mr. Schäberle's explanation 


a year into his pockets. But to the man of science, | of his method of determining this, beyond saying 


who loves and follows it for its own sake, all this is 
inexpressibly saddening and degrading, Happily, 
knowledge is spreading, and day by day are men 
ing more capuble of discriminating between 
tho real eingle-hearted Investigators of nature, and same diaphragin at the ob Ject-glass, by noting how 
the quacks who trade and batten on psc udo- science long the image of an equatonal star, formed b 
of their own creation. The Brompton Ring may 
eadure for a uight, but detection cometh in the 
morning. 
That versatile and most indefatigable astronomer, 
f. Edward Pickering. of Cambridge, U. S., 
has recently been discussing the 77 qucstio of 
Mountain bservatories; and I have thought that 
a short précis of the remarks of one so well qualified 
to pronounce on any question of practical astronomy 
must certainly be of interest to such of my brother 
readers on tiis side of the Atlantic as have devoted 
any thought to this particular subject. Speaking 


eye end of the eyepiece by the diaphragm between 
the lenses which bounds the field of view ; and 


The formula for deducing the magnifying power 
from these data is given in the paper which 
“ Aziola ” quotes, and should be erfectly intelli- 
gible to everyone familiar with e trigo- 
nometry. Should my querist possess enough 
elementary mathematics to follow Schiiberle’s 
formula, I can only recommend him to re-read the 
paper. A second perusal may give him a better 
insight into the author’s method. 

The next query (50360) of the same corre- 
spondent, I may answer by saying that the middle 
zin. of a Hin. refractor of Svin. focus, would give 
an unmistakably superior image to that formed by 
the 1 aperture of a àin. objective of 45in. focal 
length. 

Writing these lines as I do away from home, I 
cannot comply with the request preferred by Mr. 
Barton in query 50116 (p. 2.30), to look at y Virginis 
at present. I ma say, though, that Smyth, on 
p. 270 of the Bedford Catalogue,“ in describin 
this star, says that the priucipal components are 
followed by a minute star nearly on the arallel, 
ing sets himself to decide“ What advantages are] and about 90 off. This is obviously Mr. Barton’s 
to be expected, what work should be undertaken, | object. Should he possess a sidereal clock, he might 
and what instruments are best udapted to scouring | get an approximation to the distance of this little 
results of value with refereuce to stellar observa. poiut of light by observing the interval in time 


CURIOUS GROUPS OF STARS—H VII: 
MONOCEROS—m 5 LIBRZ—CLUSTERS. 
(21428.]—Crose to FAIS Virginis are two ve 

curious groupe of stars, one is a perfect Y, form. 
by a star at each end of the arms, one at their 


elevations are suitable for (what I may perhaps 
term) ‘ all round”? observations miy well be a 
5 for discussion and it is to such discussion 

at Prof. Pickerip g has addressed himself. Reason- 
ing from the ex pericuce so far acquired, Mr. Picker- 


them, one being a companion to one of the principal 
stars. ki VII? I cannot tind. What is it Uke f 


May 25, 1883. 


Is there a very faint star close to M5 Libre? I 


saw one on April 7: but on May 4 and 7 I could not 
distinguish it, though other faint stars in the field 
‘were visible. 

At about R.A. 6h. 22m. and 10° N. D. is a cluster 
which I cannot find mentioned anywhere. It con- 
tains a 7m. star in the centre, which is, perhaps, a 
double. Also about 17h. 40m. and 5° 25 N. D. is a 
cluster of bright stars, all about the same size, 
which I cannot identify. M. A. 


A 3in. “DUMPY ” TELESCOPE. 


121429.]—A FEW weeks ago you gave a most 
interesting account of test-stars, seen with dumpy 
telescopes of American manufacture. It may 
poly interest some of your readers to hear what 

have seen with a 3in. ‘‘Dumpy,” made by Mr. 
J. H. Dallmeyer. The evenings of the 15th and 
16th inst. were favourable for telescope work. The 
following are the results of my observations on 


those dates :— 
ö May löth, 1883. 
Full aperture; celestial eyepiece, power 125, 
E Urs Majoris — easy. 


Full aperture: celestial eyepiece, power 80 
t? Bootis—very distinct. 

Aperture reduced to IIin., terrestrial eyepiece, 
power 33, comes of Polaris held steadily, and when 
the aperture was further reduced to lin. the comes 
was glimpsed. I verified this last observation 


several times. 
May 16th, 1883. 
Aperture reduced to 2}in., celestial eyepiece 
power 80, the lith mag. comes of Vega held 
„ and glimpsed with aperture reduced to 


Examined Polaris again with lin. of aperture, 
and with the terrestrial eyepiece, power 33, and 
saw the comes with greater ease than on the pre- 
vious evening. 

To my eyes, the comes of Vega, with the 2in. of 
aperture, is a much more difficult object than the 
comes of Polaris with the lin. 

With regard to these tests, the Rev. T. W. Webb 
says, in a footnote to « Tauri—‘ It may be re- 
marked, however, once for all, that personal equa- 
tion and atmospheric conditions enter so largel 
into these estimates, that the employment of suc 
tests is seldom conclusive in its resulta.” 

No doubt, with ordinary telescopes, whose focus 
= ap. x 15, a close and nearly equal double is a 
much more mamn aai than 10 of L wide and 
very unequal pairs; bu umpies, the 
case, I think, is different, en 
eyepieces that must necessarily be used to get a 
sufficiently high magnifying power. 

My dumpy was constructed solely for terres- 
trial purposes; it is exactly 3in. in aperture, and 
27fin. in focus. The celestial eyepieces were added 


to my order. 
May 19th. Edward M. Nelson. 


LEGAL REPLIES. 


(21430.)—LanpiorD anD TRNJANr (50408)—I 
pemn this tenancy began on Midsummer-day, 

une 24th, and not the day after, and so the six 
months’ notice must terminate on that day. The 
circumstances mentioned have not altered the 
querist’s holding. The death of either landlord or 
tenant does not of itself determine a year) 
tenancy, and it has been expressly decided that an 
agreement by a landlord to make certain improve- 
ments in consideration of a higher rent will not, 
alone, operate as a new demise. The result is that 
the ere remains a June tenant, and he must 
give his notice to quit accordingly. 


GROUND RENT FIRE Ixsuraxce (50409).—1. A 
properly-drawn lease provides for the repairing 
and keeping in repair of the house by the lessee, 
and gives the lessor various remedies for the breach 
of his covenants by the lessee. The querist would, 
if he bought the ground rent, hold such a lease, 
and he could enforce it accordingly, and compel the 
lessee to do all proper repairs thereunder. 2. The 
lessee’s covenant to repair would oblige him to 
rebuild the house if it were burnt down; while the 
lease would also contain further usual covenants to 
rebuild, and also to insure against fire. 3. In the 
case of such a double insurance, the office would 
pay the money to neither, but would simply rebuild 
the house. The contract of insurunce is one of 
indemnity only, and it gives the person insured no 
right to any certain sum of money, but only aright 
to be indemnified against any loss he may suffer, 
and which is covered by the policy. 


WIFE DESERTION—CHARGE ON PROPERTY (50429). 
—Thia is one of those cases in which it is difficult to 
give much useful advice. If the son brings an 
action against A. for a sum exceeding £20 in the 
High Court, for the expenses of keeping his wife, 
&c., and gets leave to serve the writ in Canada, he 
might in some months obtain a judgment against 
him, and upon issuing execution aud registering 
this, thore would be a charge upon A's. property 
which would prevent his selling it. But A. could 
sell off before judgment was obtained; and unless 
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the ish authorities have any means of pro- 
ceeding against a man in Canada for wife desertion, 
which 1 doubt, and which they could ouly use if 
she went into the workhouse, I can see no other 
way out of the difficuity. 


Recerrts—Stramps (50430.)—If a receipt or an 
acknowledgment of any kind for a sum of mone 
of £2 or upwards be eve it must be stumped. 
The payment of weekly wages forms no excep- 
tion to this rule, which can ouly be legally evaded 
by simply giving no receipt at all, and in such cases 
as this it seems y necessary. 


Drame—Hicrwar 5 the common 
law every adjoining owner is bound to cleanse and 
keep free from obstruction the ditch or drain that 
runs along his land beside the highway. But by 
the Highway Act, 1835, the Surveyor may take over 
such ditches, drains, and watercourses, and if so it 
will be his duty to keep them in repair. I do not 
know of any way by which contribution towards 
repairs can be arranged. The question is, has the 
surveyor of highways taken over this drain? If 
he has, then the Board will repair it; if not, then 
the adjoining owner must do so, and in order to 
revent obstruction, he must maintain the small 
rick bridges over it. Each owner must do his 
share, and the fact that a down-stream owner 
benefits one who is upstream cannot be helped. 


LANDLORD AND TENANT. — NOTICE TO QUIT 
333 return once more to this old question. 
t is now quite clear that the tenancy began at 
Christmas. The old tenant paid the rent to the 
landlord up to Christmas, and the new tenant paid 
the old tenant his share of that rent from lst No- 
vember up to Christmas. It is clear, therefore, that 
as between the incoming tenant and the landlord, 
the tenancy commenced at Christmas, while it also 
ended at that date as far as the outgoing tenant 
was concerned, and the arrangements between the 
two tenants as to taking possession and paying 
the portion of a quarter cannot alter the legal posi- 
tion of the parties. J, therefore, think, upon the 
facts as far as I know them, that the tenancy began 
at Christmas, and so it must then be determined by 
& proper notice. 

ANCIENT LiouTe (50457).—I regret to say I can- 
not make out the position of the windows in this 
question from the statement, and so can only 
answer generally that if the proposed buildiug docs 
not lessen the light hitherto enjoyed by the neigh- 
bour, it will not be illegal. 


WiItt—PERSONALTY—Trust (50458).—The will 
roposed would not be in itself bad or invalid, but 
its working out would be awkward and uncertain. 
I do not see what the querist means by the words 
if such condition be observed. Where personal 
property is given subject to a subsequent condition, 
as here, then, unless there is a clear gift over, it 
will vest absolutely in the donee. aud the condition 
will fail. The only safe way of carrying out the 
uerist’s idea is to give the goods to a trustce, with 
direc tions to permit the sons or the survivor to use 
them while unmarried, and to sell and divide where 
‘both are married. It is impossible for ine to say 
more without seeing the will itself. 


WATER RATE (50460).—I cannot just now look 
into the private Act quoted. But I have little 
doubt thet it gives the company power to charge 
extra for a w.c. in the „ a8 these Acts gene- 
The fact that he has not been charged 
for 20 years should not be a grievance to the 
querist ; and the reason he is charged now is pro- 
bably because the company wishes to increase its 
income with a view to its purchase by Parliament. 

Fred. Wetherfield, Solicitor. 

2, Gresham-buildings, Guildhall, E. C. 


NATURE OF CARBON—OXYGEN—CHE- 


MICAL ATOMS—SPECIFIC GRAVITY 
OF POTASH—IRON—ARSENIC — SIL- 
VER ASSAY. 


21431.I— ZELIA Naren’s”’ letter 21309, page 
149, present vol., has introduced a subject of con- 
siderable interest, and it is rather surprising that 
no one has offered remarks upon it. As he gives no 
grounds to work upon, it is almost difficult to see on 
what he wishes discussion founded, for his remark 
may cqually well apply to many of the other so 
called ** elements,” and is, therefore, indefinite. 
That carbon may be proved to exist in any elemen- 
tury or pure state as a gas is by no means an im- 
possibility ; supposing, therefore, for the sake of 
argument, that our present known forms of carbun 
are carbides, what compound is the diamond: A 
carbide of silicon or an oxide? Lf turpentine is 
dropped into chlorine gas it takes fire, pure black 
carbon! being deposited—what me telle carbide does 
*€ Zelia Naien ” propose to call this? Would it not 
be better to give us at least some little ideas of his 
experiments on the subject? 

Referring to the note in the Scientific Column“ 
in last week’s issue, page 215, respecting liquid 
oxygen, one’s memory naturally goes back in 
thought to Mr. Laucaster’s expressed wish some 
years ago (1875), Vol. XXII., puge 74, which was 
rather unwisely ridiculed by Mr. Allen. Now then 
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Mr. Lancaster, seeing that you have liquid oxygen, 
what more can you want to carry about for your 
lanterns? Is not this your heart’s desire to perfec- 
tion? By the way, why not have some in readiness 
to use iu case of explosions in our coal miues, and 
so help to lessen the deadly effects of the after 
gamp,” or for descending wells, &c. ? 

On pages 199 and 200, both W. E. Haden and 
„Sigma offer a very poor quibble to my equation 
of reaction of potassium on water. Iam, however 
perfectly willing to accept their additional atom 
water, when my argument still holds good—vis., 
that the atom of K does actually liberate the whole 
H from the atom of water, as reasoned out by 
‘*Eclecticus,’’ page 223. Of course we well know that 
KO cannot exist in water as such, without combm- 
ing With ap um of water, form’ > YO HNO; but 
that is only the secondary reactiua, and quite un- 
important in the question on hand. According 
the argument advanced by them, it would appear 
that K 50-1 is equivalent to O 16, which is gor the 
case, O 16 requiring 78·2 K for union (K, O); hence, 
they are wrong again, for having doubled the atom 
of C, they must of necessity double or take two atoms 
of K for neutralisation. I must really thank 
„Sigma“ for so clearly admitting the justuess of 
my references to the writing of Fe, O, as FeO; we 
do “have to double every figure in every reaction, 
and so make an objectless elaboration,” henoe, ewe 
of my objections to the O 16 theory. I do not by 
any means admit the remark of H. E. 5 
page 215, “ that to represent the reactions in whic 
water takes a part, it must be written I. O.;“ this 
is mere nonsense, as I never tind it needful to do 
nor have I yet seen it so expressed in any book 1 
have come across. Neither can I find anywhere 
that N is given the atomic weight of 47; indeed, for 
these purposes I have made another special esearch 
in books from 1800 to the present date, to see if 
such statements had escaped me. Pray where does 
he get his figures from? The rest of his letter 
needa no cominent, as there is nothing worthy of 
note, or that cannot be ae easily bowled over. I 
presume we must simply ‘agree to differ,” there 
evidently being nothing more to be adduced in 
favour of the O 16 now than there was a doma 
years ago. By the way, oue question more, and 
then 1 leave the subject. Why humbug the names 
so much, as well as the formula? A pupil of mine 
(I say nothing in his favour or smartness) produced 
alist of what he thought different compounds of 
potash and chromic acid, viz., ‘ bichromate of 
potash, potassium bichromate, potassic dichromate, 
potassium anhydrochromate, and  dipotassic 
dichromate,” and was rather dumbfounded to hear 
that his list of different compounds were one at 
the same. Well, now, granting that ‘‘ Chemustry 
is a Progressive Science, will, Sigma“ please say 
which of these names is the most progressed ? 

Specifie Gravity of KO, HU.—I regret that 
I have been unable for want of time to make a 
direct experiment with a pure article, as I should 
have liked to do, so as to give Eclecticus my 
own figures, and I cannot lay my hand upon the 
paper with records of previous experiments on this 
aud other articles; however, as potassium is one of 
the next metals on turn for examination, I will 
remember this point. In the mean time I can only 
give the figures of 1'7, as given by Brande, and 2°1 
by Dalton. Iam inclined to think it lies between 
these two, although I believe the latter is most 
generally given in books, although, of course, 
without any direct check. 

In reference to my query, Iron” (50242), and 
replied to by 1 bi should have stated that I 
only found Fe in the HS precipitate in cases where 
the mineral in solution contained from 40 to 60 per 
cent of iron, and that organic acid (O) was purposel 
added to get rid of most of the copper present, ai 
do not want it in quantity in the precipitate, and 
that HO was added in large excess, and yet con- 
siderable quantity of Fe finds its way down. This 
will perhaps meet Mr. Allen, page 219. Whenenly 
a small quantity of iron is in solution, I find none 
thrown down. I find it necessary to redissolve, 
and precipitate again with HS. 

As far as Arsenic’? (50243) is concerned, I am 
inclined to the opinion of the correspondent, who 
ix, however, nameless (page 226), and in reply to 
his query would say that 1 ought to have written 
HO, NO, Iam, however, adopting the use of HO 
SO), to expel the HO, NO,, which I think preferable, 
at the same time a careful experiment of compart- 
son, using in one case HCl, and in the other HO, 
SO,, gave exact results. E. Terry’s plan would 
tuke up more time than I can spare, though good. 

From Mr. Allen’s answer to ‘Silver Assay ” 
(50244) I am inclined to think that he is not a 
practical fire assayer; if he is, I will carefully ro- 
read my query (page 184). He will no doubt easil 
gee my point: it is not a mere reduction of AgC 
but the %, of n silver ore, being the preparation 
of a lead button for cupelling. 

Experimenter. 


REICHENBACH’S EXPERIMENTS. 


[21452 J—Turhx is a certain sadness in observing 
that the prolonged aud careful work of tuis savant 
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is being begun over again, as also that the renewed 
observations are met afresh with the old stock 
objection of unconscious cerebration’’ as in 
letter 21424. Mr. Sprague’s article shows that the 
conditions of the experiment were such as obviously 
required; and Mr. Brown may be interested to 
know that Reichenbach shows how he succeeded iw 
causing the light emanating from a pyramid of 
crystals and some bar magnets to record itself 
photographically. Similarly with light from chemical 
action, and that from the friction of two rough 
pee of wood. If Reichenbach was badly treated 
his, the more recent researches of Prof. Crookes 
in a kindred subject were anything but favourabl 
or tolerantly received either. And it was wi 
regret that I read the death of Zoellner, whose 
remarkable investigations, as given in the Wissen- 
schaftliche Abhandlungen.“ 1878, make one hope. 
Indeed, that not again will 20 years or so be 
allowed to pass over another conscientious man’s 
work, and that Professor Barrett will meet less 
obstinacy. A. G. G. 


ORNAMENTAL LATHE SCREWS. 


[21433.]—Iw answer to Dr. Edmunds, letter 
21306, I am quite of opinion that the 10 to the 
mch thread is an improvement upon the 9°45 for 
many reasons, and I seriously considered the 
advisability of adopting it before this discussion 
had reached anything like its present pitch ; in 
proof of which I exhibited, at the last conversazione 
of the Amateur Mechanical Society in December 
last, a pattern mandrel nose, the dimensions of 
which were lin. long, lin. diameter, 10 threads to 
the inch, the only difference to that at present sug- 

0 being that mine were cut at au angle of 4 
mstead of 50°. Another advantage in the 10 is 
that it can be readily cut with any ordinary screw- 
cutting lathe, absolutely correct, not approximately, 
and I think the extra diameter of the nose an 
advantage in many respects, although I think the 
nine-tenths diameter quite strong enough for all 
practical purposes. With regard tothe unpleasant 
remarks recalled in the 6th paragraph of Dr. 
Edmunds’s letter, which are in no way calculated 
to forward the end desired, I have only to say 
that I am not disposed to discuss the question as to 
whether Mr. Holtzapffel desired to verge from the 
truth in his remarks as to my knowledge of the 
threads I have used all my life, or whether I really 
am the utter fool he was so anxious to make me 
out. It really is not worth wastiug space about in 
these columns. My desire is to aid those interested 
in this, to them, important discussion, and not waste 
time in 1 DE a quantity of rubbishing ill - 
natured remarks. Dr. Edmunds knows well that I 
am ready to help him in every way he may desire, 
and I shall have much pleasure in doing so. 

J. H. Evans. 


' TO DR. EDMUNDS AND MR. ALLEN. 


[21434.]—Is it likely or probable that citric, tar- 
taric, malic, and other similar acids are eliminated 
by the kidneys as oxalic acid? If not, to what is 
the formation of the latter acid attributed? and if 
oxalates are Po in the urine, would it not bo 
wise to avoid drinking hard water, and thus reduce 
the liability to form oxalate of lime? Would the 
addition of lime-water (as a test) be sufficiently 
accurate to show the presence of oxalic acid in 
urine? 

Also, what kind of diet favours the formation of 
uric acid und urates? In looking over an old volume 
of the ENJGLISII Mrcuanic I see that some French 
professor has extracted hydrocyanic acid from 
tobacco-smoke. Has that acid auy peculiar effect 
on the blood, which might be produced by exces- 
sive smoking? I should like a method of making 
iodide of bisinuth, for the preparation of Dr. Dra- 
gondorff's reagent as a test for alkaloids. It is 
prepared by means of heating iodide of bis. in a 
concentrated solution of pot. iodide, and then add- 
ing auother similar quantity of pot. iodide. This 
gives, with nicotine, an immediate red pulverulent 
precipitate. 

What would be the best method of separating 
nicotine from blood or urine’—by means of ether 
or by distillation? I should like to test for both 
hydrocyanic acid and nicotine, or any other alka- 
loid which tobacco might contain. 

Can Mr. Allen name a better test than the iodide 
of bismuth’? I should feel obliged if both Dr. 
Edmunds and Mr. Allen would read this query and 
kindly reply. I should also value information from 
any other correspondent who knows anything 
about it. Os. 


THE SLIDE-RULE. 

121435.— To „ECcLES TON“ (letter No. 21425.— 
In Weale's“ Rudimentary Series, No. 168, a great 
deal of information is given as to the use, in 
general. of the slide-rule. Other works give special 
trade uses—Dixon’s, for instance. The rule is 
procurable in various sizes. Routledge's. to fold to 
m., at Buck’s, Holborn Viaduct, the D-line from 
l to 10. The timber-merchant's rule folds to 9in., 
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the D-line from 4 to 40. The timber-rule used by 
the Customs is 3ft. long, D-line from 4 to 40, wi 

inverted E-line from 144 to 10. Stanley, who 
advertises with you, makes many different forms of 
rule: also Elliot and Dring and Fage. Ihave a very 
fine old rule of 2ft., by Jones, formerly of Holborn ; 
and almost every maker has special rules for various 
trades, as publicans, maltsters, millwrights, spin- 
ners, distillers, and excise. G. L. 


CUTTING ROUND HOLES IN TIN 
PLATE. 


[21436.] — ‘1 STONEBREAKER ” ra No. 21411) 
would, I think, find the end of a tube fed with 


emery would cut a round hole in tin plate. ai 


WIRE STRAIGHTENER. 


(21437.]—As it is occasionally a deal of trouble 
and an expenditure of time to straighten the iron 
wire used for coil cores, and the only mode of 80 
doing (judging from the letters in the E. M.“) 
is by oling the same between two boards, which is 
rather a tedious process ; I beg to send you an idea 
of mino, and rough sketch of a cheap machine for 
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the purpose. A and B are merely two plates of 
stout metal, having lugs on their sides for screws; 
and a number of grooves on their faces corres- 
ponding to the gauges to be used, so that when A is 
placed on B the grooves exactly fit and form the 
proper gauges. To use it, lay the end of the wire 
rom the coil it comes in in the proper groove of B, 
place A upon it, and firmly screw both plates down 
to a bench, Kc. Now pull away at the protruding 
end of the wire, and cut off as required. The 
plates should be at least of the length of the pieces 
of wire required to be straightened. 
Of course the plates could be hinged together at 
oue side if thought better. B. Harcourt. 


TRICYCLES. 


[21438.] — To (21389), (21391).— Whitsuntide 
must be my apology for uot replying more prompti 
to »Faber's'“ friendly inquiry in (21389). 1 
thonght I had Seien indicated thie line of my 
indictment for “ mechanical heresy, when I 
objected to his speuking of the rider’s “weight 
alow” supplying a ‘**fulerum.” It would be mere 
pedantry to carp about the precise detinition of a 
term where its use did not involve any general 
principle, or where the context obviously corrected 
any ambiguity of expression. Butif my friend will 
look back to his letter (21288), he will’ see that he 
gave weight alone” a positively independent 
value as a “fulerum,” by suggesting it as an 
alternative for other fulcra. To admit such an 
assumption would be to allow that the operator 
could be his own fulcrum: and this, according to 
my notions, would open the door to hopeless cou- 
fusion in the analysis of any system of leverage. 
But, if Faber“ will forgive me for saying so, does 
he vot write on this question without giving it very 
careful attention? + am sure, if he had thought 
a moment, he would not have written thus:— 
“ Bat the great point in the Omni. action, and one 
not fully brought out by D. H. G.,“ is, that the 
strap, throughout the stroke, leaving the drum at u 
tangent, the pull on the driving-wheel is always at 
the full radius of the drum.’’ If there be any 
“great poiut” in this undoubted fact, it follows 
that a strap or chain does not do the sume when it 
leaves a full circle as it does in leaving the are or 
some segment of it. The only difference between 
rotary and Omni. actions, so far as the leverage 
aliorded by full length of radius in the operation“ 
is concerned, is that, in the first case, the action of 
the “ operator’? is continuous, while with the other 
it is intermittent and alternating. The vniformity 
of the ( eee leverage of the complete system (us 
distinguished from the rotary) is solely due to the 
uniform direction of the tread. With reference 
to my statement in 21287 that “the extra joint- 
motion entailed by rotary as agaiust straight-line 
motion is borne solely by the hip.“ Before making 
this statement positively, I tested it by means of a 
cardboard model of a leg and foot, jointed at the 
knee and ankle, and pivoting ona pin stuck through 
the hip-joint. Of course, the necessary conditions 
of any such comparison are that the distance 
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orbit, or the middle point of the 12in. fall for the 
foot, as the case may be, should be exactly the 
same for each case. Amongst other points that 
may be interesting to any pedalist of analytical 
propensities, this simple apparatus will demonstrate 
that in good pedalling (where the toe of 
the foot is well dropped as it over 
the lowest point of the pedal orbit, and as it 
trises up the lower q t of its return), 
the ankle does not describe a circle while 
the foot follows that of the pedal; but that the nse 
and fall of the ankle is sapai in the character of 
its course, which is, therefore, not nearly so l 

for each revolution as the full 36in. orbit escri 


by the pedal itself. I have often thought that this 
may be a factor in the results, which I have 


and again arrived at by experiment—viz., 
taking a full 12in. tead cH tha “ Omnicycle ” to 
each revolution of the rotary, over any sufficient 
time (say, 15 minutes), the rotary, notwithstanding 
its longer course, will score even more tre r 
minute than the Omnicycle. I still think that 
the chief cause for this is to be found in the exemp- 
tion from any sudden change of direction, afforded 
by the rotary, in place of the rg eh broken strokes 
of alternating direct-line thrust. But, if everything 
be taken into account, I do not think the ab- 
breviated course of the ankle, and all above it, 
in rotary motion, should be lost sight of. 
When I spoke of shoes with bars or grooves for 
rotary pedaling, I was fully aware that the use of 
this great aid had received the sanction of such 
distinguished pedalists as Mr. L. Hillier. My sug- 
gestions claimed no more novelty than the notion 
that if this plan could be made available by means 
of light sandals buckling on over ordinary low 
shoes, it would probably bring the use of this aid 
within more convenient reach of the every-day 
rider than anything in the shape of special cycling 
shoes, which entail either change or discomfort for 
walking wear. It would, of course, be important 
that anything necessary in the shape of a heel- 
strap for the sandal should be arranged so as not 
to confine the action of the muscle in front of the 
ankle. It is impossible to pedal with the bst 
effect if the ankle be not perfectly free from the 
slightest sense of constraint. I think I should be 
corroborated by such pedalists as Mr. Hillier if I 
ventured to say that, among the many ways in 
which the rider can vary the application of his 

ower to the rotary crank, none seems to give more 
ively go“ to the machine than when the two 
feet are co-operating—the upper foot sliding its 
pedal over the top, while the lower foot claws its 
pedal backwards and upwards. It seems to make 
just the difference that is felt in using one or two 
wands to a die-stock or any other kind of wrench. 
It is not only that the division of the labour between 
the two Bands or feet scema to make it positively less, 
but it keeps up an even tension on chains or gear- 
wheels which scems worth more in propulsive effect 
than when each leg alternately exerts ouly its own 
power. Of course I do not mean to imply that 
this should be made the standard or only method 
of pedalling. Confine the case of the rotary pedal 
to any hard and fast method, and all its advantage 
disappears. Its charm lies in the constant change 
and variety of muscular motion it affords. But 
perhaps the greatest practical prli in pinches lies in 
the power it gives of making the two legs co- 
operate over those opposite points in the pe 
orbit, which some writers condemn as poi tions 
of each revolution where little or no power can be 
applied.“ But whatever writers may say, I suspect 
that real riders of the rotary will not be disposed to 
repudiate the old proverb, $A good workman 
never complains of his tools.“ 


Iu reply to“ T. P.“ (21391), there are machines 
with independent pedal-action. But the objections 
are greater than any possible advantage. In the 
first place, unless the foot were fixed to the pedal 
in some way, or unless there were some kind of 
spring recovery (which is very objectionable from 
a mechanical point of view), the full return of the 
pedal must depend solely on the motion of the 
wheel actuated by it. It is true this objection 
would not be serious while the machine was running 
freely; but there are constant occasions in practice 
when it would be extremely inconvenient. Iam 
afraid any contrivance for locking the pedals 
together would prove a very undesirable com- 
plication where all should be very strong and 
simple. Such machines would, of course, not 
double drivers proper, but alternating single 
drivers. 

I had intended the above to be my final bow in 
“our” columns on the tricycle question ; for in 
looking back for the letters to which Faber's” 
inquiry referred me, I must confess to feeling 
somewhat appalled at the space which my pen has 
occupied on this subject. But my EN 
Mrcuanrc just to hand contains, at least, one 
letter which demands some reply to clear my 
character. First, however, I should not like to 
overlook the familiar initials of M. A.” Whitd 


have already said above, with reference to the i 


of each tread, will be partly explanatory of my 


between the hip-joint and the centre of the pedal! views to M. A.“ But if he will orf study 
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the conditions of the propositions in my letter V, I 
think he will find that all the points he raises 
have been duly acknowledged therein. Approaching 
now, my good friend, W. H. Stackpoole-Westropp, 
it hardly seems we are likely to find a platform 
that can advance any mechanical object. Thata 
writer’s own ' designs on paper may receive 
‘t rude shocks on the road I freely allow. But 
that hardly seems a very valid reason for objecting 
to point out where a di is wrong when it 
only aspires to illustrate the principle of action 
which the writer claims to be best suited for his 
road. Nor can I think that in a question where 
there are so many different legs to suit, the effect 
on my limbs is a sufficiently elastic stocking into 
which to stuff every reason why.” I would be 
the last to suggest that any one system or pattern 
of machine could be the best for everyone, which is 
what my friend seems to claim for the Omnicycle. 
Iam very sorry if I have used any disrespectful 
: ge in describing its action; but I only sought 
similes which seemed to me most appropriate, and 
surely there is nothing irreverent in “ pistou- 
thrust’?! I can assure my friend that I look for- 
ward to adoptiug that very action myself some day 
as a means of prolonging the pleasures of tricycling 
when my es grow too gouty for the rotary. 
For when my friend claims artistic use for 
pedals pon up and down in the same direction, 
surely he its (on the d fortiori principle) that 
to pedal round a circlo in many different direc- 
tions must require even more artistic use.“ Most 
folk can work a pump-handle; but it is not every 
one who can turn well even a grindstone. But as 
my friend charges me with an offence which every 
one pretending to the name of a mechanic should 
be ashamed of—viz., giving an opinion without 
giving practical trial, e compels me to answer 
suggestions by stating that I had tried the 
Omnicycle long before I ventured to express my 
Opinion on the special features of its action. And 
us, if the sensitiveness of my friend's partiality 
for that action leads him to trace animus in my 
remarks on it, this has been inspired by practice 
rather than theory. But this is a purely personal 
test ; and I can only repeat that the machine has 
excellent qualities which need not necessarily be 
the best for all because they suit some. D. H. G. 


NEW FORM OF BICYCULAR 
TRICYCLE. 


„ proposed machine by W. A. R.” 
o. 21392) would mure thun double the labour of 

riving, because, by the increased width of 
“ straddle,” consequent on a pair of driving wheels, 
the legs of the rider would be diverted from the 
present advantageous vertical position (whereby 
the maximum of power or force can be developed 
with the mivimum of exertion), and under condi- 
tions of diminished weight, bearing, and power of 
thrust on the treadles, each leg would have to drive 
a wheel. In other words, the rider’s legs would be 
called upon to do, double the work while in a posi- 
tion in which only half their strength could be 
exerted. W. A. R.“ can apprchend this best by 
mounting a horse. ® 

His remaining object, enabling the machine to 
stand perpendicularly by itself, could be attained 
better by adapting a pair of tail or trailing- Wheels 
to the 5 bicycle instead of one; this would be 
a less 9 from the bicycle form than the one 
proposed, which is practically a tricycle. 

O. E. P. G. 


BIOYCLES AND TRIOYCLES. 


| [21440.]— IT. is with a great deul of interest that 

I read the correspondence on the above subject: but 
one of the improvements (7) proposed this week by 
Mr. Turner (letter 21390) is sutticiently startling. 
What possible advantage does Mr. Turner hope to 
gain by his turbine, unless it be the addition of a 
lot of useless friction? I can see none. It is cer- 
tain that with a machine built on Mr. Turner's 
plan an enormous proportion of the power ex- 
pended by the rider would be absolutely wasted in 
overcoming the friction of the additional moving 
parts. Indeed. I very much doubt the possibility 
of getting a machine to go ut all by the meaus pro- 
posed by Mr. Turner. 

The ‘ Bicycular Tricycle’? proposed by 
“ow. A. R.“ (letter 21392), would not, I fancy, 
be a very nice machine to ride. 

A tricycle with a wheel base narrow enough to 
allow the legs to be worked outside of them as in 
a bicycle, would, I think, be very lable to tilt over 
sideways in event of either of the wheels encoun- 
tering any obstruction. I may also add that one of 
the objects aimed at by makers of bicycles, and 
appreciated by the riders thereof, is to keep the 
cranks as near together as possible, so that the 
thrust of the leg may be as direct as the construc- 
tion of the machine will allow. Iota. 


DIRECT-ACTION TRICYCLES. 


(21441.J]—In your last issue a e Sea 
wishes to know if the direct - action tricycle has any 


little foibles. As a rider of a Royal National 
of this description, all I can say is that when I 
ventured on my first ride I went about 20 
miles, and never found any little fault with the 
machine. 

I climbed some of the steepest hills in Warwick- 
shire without the slightest exertion, and with my 
feet on the foot-rests, and only a hind wheel brake 
came down them without swerving in the least 
de „sometimes for half a mile. 

he only thing one has to be careful about is in 
turning corners: not to turn % sharply, or, as a 
matter of course, the machine will capsize. As for 
“having his arms pulled out of their sockets when 
climbing a stiff hill, the idea is absurd, for the less 
ar pul at the handles the easier he ascends the 
said hill. 


The Royal National Direct-Action possesses 
numerous advautages, amongst which are the fol- 
lowing :—The rider can see over hedges aud obtain 
a good view of the country, where another rider of 
a different class of machine cannot do so; he 
escapes the dust and mud, as tho case may be; his 
sleeves do not rub against the wheels, he climbs 
hills easier, rides faster, enjoys and exercises him- 
self better than any rider of the other classes of tri- 
cycles. 

I shall, therefore, vote for, and always ride, the 
Direct-Action Tricycles as manufactared by the 
„Coventry National Company.“ 

Coventry. C. H. Hors will. 


CELLULOSE. 


21442. — Tu consumption of paper is the 
measure of a people's culture,“ and, therefore, it 
may be some satisfaction to know that, in this 


country especially, the supply of raw material for 89 


paper-making is becoming inadequate to meet the 
constantly increusing demand. 

The paper trade has recently been much excited 
over the introduction of new processes for pro- 
ducing suitable raw fibre, or cellulose, by the action 
of sulphurous acid in solution, at elevated tempera- 
tures, more especially from wood. The rival bi- 
sulphite processes appear to differ only in regard to 
the base employed, that being sometimes magnesia, 
or lime, or soda, but nove of them have yet been 
accepted as practical successes in this country. 

Most manufacturers continue to use, and believe 
in, the old system of boiling with caustic soda. But 
as the new chemical process of boiling has been 
successful abroad in producing wood cellulose, and 
as English manufacturers find soda-treated wood 
cellulose a most valuable adjunct, the question of 
economy in utilisiag such an illimitable source of 
supply—ag Wood undoubtedly isis almost of 
national e 

The commercial aspect is, which is the best, or 
cheapest, chemical process to adopt, aud is it cheaper 
to carry chemicals out to the wood countries, or 
import the raw wood hore where we have cheap 
chemicals? Perhaps time and experience can alone 
settle these points. Meantime, I think the scientific 
contributors to ours could greatly hasten the 
solution of the problem by investigating the exact 
chemical combinations involved, and which are, I 
believe, omy imperfectly understood yet—at least, 
amongst practical papermakers. 

Mr. Cross's paper on the Technical Aspects of 
Liguification, read before the Society of Arts on 
25th January last, gives the most favourable view 
of the new acid process ; but the fact remains that 
there are more practical difficulties and uncertain- 
ties in its working than in the old familiar soda 
process, without apparent corresponding advant- 
uges, in cost or quality, so far as I can at present 
see. 

Mr. Cross characterises the action of caustic soda 
as involving oxidation,“ as drastic,“ and as 
‘inimical to the production of “ pure cellulose.“ 
at the same time particularly pointing out the low 
yield of fibre (from wood) by this soda, which, 
some of his supporters affirm, is caused ‘tin some 
way or other“ by the alkali producing a“ solution 
of the cellulose.“ On the other hand, Mr. Cross 
uffirms that the acid process is one based upon the 
principle of reduction or ‘ unti-oxidation,”’ 
prevents the degradation“ of the constituents 
of wood, and at tho same time (/) produces a 
residue which is but little removed from pure 
cellulose.“ 

Now, accepting the account of Mr. Cross as the 
correct“ yields ° from the rival processes, his con- 
clusions seem to me very inconsistent, because, if 
the soda process is, as we believe, so“ drastic“ as 
to give a yield of only 33 per cent., the very small- 
ness of the yield goes to prove tlie superior quality, 
or pureness, of the resulting cellulose. For, as 
Mr. Cross truly says, its value increases in propor- 
tion us it approaches more nearly to the condition 
of pure cellulose. If the yield from Pinus 
sylvestris, by the Mitscherlich acid process, is 66 
per cent. as stated, then I maintain that the fact 
only proves the result is no? pure cellulose, but a 
mixture of fibre aud incrusting constituents, which 
latter have xot, too truly, suffered degradation.“ 
Receut tests have demonstrated that the acid cellu- 
lose (so-called) loses about 28 per cent. of extractive 


matter by a subsequent boiling in caustic sodu ; 
whereas soda cellulose ouly loses about 3 per cent. 
by a siinilar treatment with alkali, and does not 
lose anything by boiling in acid solution. 

As to alkali producing a solution of the cellulose, 
is such a thing possible? A late authority states, 
Starch is frequently considered as that substance 
(nutriment) by which the cellular tissues of plants 
are formed, and many physiologists assert that the 
fibre itself can be retrausformed even in the plant 
into starch, which latter opinion is nevertheless 
dubious.” 

There seems to be no doubt that starch and fibres 
come near in their chemical properties, and really 

ssess the same chemical constitution, C,H, 0,. 

oth form, when exposed to the action of sulphuric 
acid, dextrine aud sugar; both are transformed by 
the application of caustic alkalies and nitric acid 
into oxalic acid,and both form, under certain condi- 
tions, explosives, the starch xy/odin, the plant tibre 
gun-cotton (pyroxilin). 

ljth May. Papyrus. 


THERMOMETER SCREENS. 


(21443.]—SeveRaL queries appeared some time 
ago asking for the dimensions of the Standard 
Stevenson Thermometer Screen, as used by the 
Meteorological Society. I was fortunate enough to 
come across them last evening, so beg to send them 
for the benefit of the querists referred to. 

Outside measurements: length 23in., breadth 
ldin., height 18in. The top of the box is solid, to 
keep out the rain, but is not double, and a small 
capped chimney is inserted to prevent the accumu- 
tation of heated air; the bottom is perfectly open. 
The skeleton framework consists of pieces lin. 
uare ; the louvres are ljin. by lin., and the her- 
ringbone standards to which they are attached are 
zin. by Izin. The internal dimensions are löin. 
high, 14}in. long, and 7}in. wide; the roof, which 
is solid, rising above to the height of 4in.; the 
supporting posts are 4ft. high, and 4in. square. 
The external dimensions are given by R. H. Scott, 
F. R. S., in his Meteorology,” just published, and 
the internal and other divisions ure from the 
„Quarterly Weather Report for 1879, dated 1882, 
to which I would refer those interested, for a sec- 
tion of the herringbone, aud also for particulars of 
every other screen of importance yet designed. 

John J. Gilbert, F. M. S., &c. 

Birmingham, Muy 18. 


RECENT BREAKING OF A MIDLAND 
ENGINE AXLE. 


[21444.]]— Mx. A. Lurs wishes to have further 
details of the accident in which the leading axle of 
a Midland engine broke. On further inquiry, I 
find that the case was that of a driving, not a 
leading, axle breaking. The mistake was not mine, 
it having been reported to me as the leading axle. 

The accident was to the night Scotchman early 
in April. The express was procecding down tho 
bank past Stainforth Stone Sidings, when the 
driving axle broke at the outside angle between the 
crank and the journal. The driving wheel attached 
to the axle was thrown off the rails, and the top of 
the wheel knocked out the splasher. All the other 
wheels kept the rails, and strange to say, the 
coupling-rod was not broken. The engiue (1305) 
is a ft. Cin. coupled: passenger engine, having 
double frames to the daane but singlo frames to 
the driving and trailmg wheels, and the driving 
axle has two bearings. The dimensions of the 
crauk-axle are as follows: 


ft. in. 
Diameter at wheel-seats.........0-- 0 81 
Diameter at bearings ..... e 0 7} 
Diameter at centru— .. 0 7 
Distance between centre of bearings g 11 
Length of wheeb-scaatũſdr! ee 0 81 
Length of braringns e ae | 


The axle is of steel. 


About 140 slecpers and chairs were broken by the 
driving wheel, and the train was stopped by the 
application of the Westinghouse brake, which pre- 
vented what might have been a much more scrious 
accident. 

With reference to the“ Leak-hele’’ question. 
A little time ago au experiment wus tried on the 
Midland with a vacuum traiu, in which the leak- 
holes were stopped up. The result was that the 
brakes remained on when applied, and the brake- 
power was practically constant, but the brakes 
were hard to release. If the leak-hole is made 
smaller, the result will be that the power will take 
a longer time to leak away. In the case of trains 
having to stand some time at stations, this might 
be a slight improvement ; but in the case of shunt- 
ing operations and local trains, which no sooner 
stop ata station than they ure off again, the result 
will be that the traffic will be impeded. I went 
into a full explanation of this poiut in my letter on 
p. 153, to which 1 refer Mr. Luis. Meteor. 


RAILWAY SIGNALS. 


[21445.] Ir has occurred to me that in order to 
prevent confusion arising from colour blindness, the 
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following system might be used :—Make use of the 
ordinary semaphore as at present, but use two 
lamps one above the other, and let both glasses be 
uncoloured. When the signal is at danger let the 
arm which rises at right angles pull up a shutter 
which will extinguish the lower or upper light and 
thus only exhibit one light. When the arm is 
lowered the shutter can drop into the space between 
the two lights or below the lower one, as might be 
thought fit. Of course, the shutter could be made 
applicable to any number of lights on S 1 


G. B. R. LOCOMOTIVES. 


[21446.]—I INCLOSE a mere outline drawing of 
one of the above outside cylinder bogie express 
engines. The dimensions are, I beliove, well- 
known ; if not, I will furnish them by next issue. 


No. 609 is a comparatively very new engine, being 
built in 1882. It was in the Streatham Fen 
accident. 

Iam glad to seesketch of the latest G. E. expresses. 
The engines are very highly commended by good 
authorities. The driving wheels are said to be the 
heaviest ever made for a locomotive. They weigh 
4tons licwt. per pair. 

It should be mentioned, too, that not only these 
new engines are praised, but also the 7ft. 6in. class 
and many others. The inajority of engines turned 
out during the last four or five years have been of 
considerable merit. F. W. Brewer. 


L. N. W. EXPRESS ENGINES. 


C in a back number of the 
“E. M.“ some requests for a drawing of the 
Bloomer class of L. N. W. express engines, I 
beg to forward a sketch of the same, hoping it will 


One of the strongest objections raised to the | diminished by 25 minutes. This practically made the 


oft. Gin. gauge is, that while it may be suited for 
light trafic at low speeds, it is quite unsuitable 
for high speeds and heavy loads. 

I will take the speed question first, and offer a 
few facts from my own perso observation. 
They go to show that if the extreme speeds which 
have been run in England during the last 35 or 40) 
years are impracticable upon the 3ft. 6in. gauge 
with the rolling-stock at present in use, a very 
fair rate of travelling is nevertheless easily obtain- 
able, even with existing appliances. This, indeed, 
I have shown in former letters, by quoting the 
times of two or three trips made under special 
circumstances. But I purpose to take a wider 
ground now, and to give somewhat more fully the 
results recorded by me on various occasions during 
the past four years. If gonr readers will refer to 
back volumes, they will find in my letters a general 
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e of the New Zealand railways, and of 
the rolling-stock in use, together with other par- 
ticulars necessary to be borne in mind, when fol- 
lowing my present remarks. The communications 
I allude to will be found chiefly in Vols. XXVIII., 
XXIX., XXXII., and XXXIII. Many inaccuracies 
may be discovered in them, due, as I explained 
subsequently, to the excessive difticulty of pro- 
curing accurate information as to dimensions, 
&c., in face of the fact that glaring discrepancies 
ma be readily detected in the official reports. 
could instance, four different sets of dimensions 
having been officially given for one class of engine 
and three in auother case. So I must be pardon 

if the figures I have quoted from official returns do 
not always seem strictly accordant. As a rule, it 
may be taken for granted that those last given 
are the most accurate, being derived from the latest 
revision. But I urge that there will not be many 
now, as a much more precise and uniform system 


prove acceptable. The only dimensions I can give 
are :— 
Driving-wheel 


.... . 7ft. diameter. 
1 e e 16in. by 22in. i 
eight........ . .. 284 tons. 


These engines, formerly working the Irish mails, 
are still doing good work, generally piloting, and 
can run heavy truins at as good a speed as the 
‘* Precedent ” class. F. W. Brewer. 


THE NEW ZEALAND RAILWAYS, 
8FT. GIN. GAUGE—THEIR LOCOMO- 
TIVE AND EXPRESS WORK, &c. 


(21448.]—I mave been unavoidably interrupted 
in my series of letters on the New Zealand railways. 
I havo the more satisfaction, however, in resuming 
my task, after this lengthened pause, from the 

leasant communications which have reached me 
rom engineers in all parts of the world, intimating 
the interest with which my remarks—admittedly 
superficial and imperfect as they were—had been 
read by them, and the desire they felt for the 
further information on the subject which I had 
promised to supply. I can quite understand that 
the railway experiences of a new country, where a 
somewhat fresh departure has been taken in the 
design, construction, and working of railways, may 
be interesting, especially to those who have followed 
in theory the ‘battle of the gauges,” but who 
have no personal acquaintance with the complete 
national system of sft. Gin. gauge railways, such as 
ours in New Zealand, which now extends to a 
length of 1,356 miles open. The financial aspect of 
the experiment is not the one properly suited to 
these columns ; but I may just observe in ing 
that, notwithstanding the small population (about 
430) per mile of railway open, our railways last 
year yielded within a few pence of 4 per cent. net 
protit on cost of coustruction. With inereasiug 
population we may look for still better results. 


of record is pursued than was formerly tho case. 
One ae more I should like to add. It may be 
noticed that my statistics are derived exclusively 
from two lines, the South Island Trunk Line—now 
extending to 848 miles—and the Wellington and 
Masterton length of the North Island Trunk Line. 
My roason is simply that these two lines comprise 
all the special features to be found in the entire 
system, and so my observations can be much more 
readily condensed and formulated by being limited 
to the two lines where every peculiarity worth 
notice is to be found, and where also are special 
peculiarities not to be obtained on any of the other 
railways in the 1 This will appear as I go 
on. I would suggest a reference to p. 472, Vol. 
XXXII., and p. 63, Vol. XXXIII., to facilitate 
matters, and furnish a key to what is to come, 80 
as to avoid wasting your space with repetitions and 
recapitulations. 


I will, therefore, take it for granted that your 
readers are acquainted with my past explanations, 
and that they understand why it is that the 
only regular ‘‘ express ’’ service in this colony is on 
the South Island Trunk Line (officially known as the 
‘* Hurunui-Bluff,” from its two present termini), 
the express trips I am about to write of in con- 
nection with the other line being wholly of a 
„special“ character. When the former line was 
opened, about four years ago, I sent you the time- 
table of the Christohurch-Dunedin and Dunedin- 
Invercargill expresses (Vol. XXVIII., p. 619, and 
Vol. XXIX., pp. 159 and 574). The former began 
by doing the 250 miles in 1] hours 5 min., including 
stoppages; or 9} hours running time. This was 
soon rearranged, the total being reduced to 10 hours 
55 min. The net running time left unaltered, but 
materially redistributed. For instance, the time 
for the straight and level run between Christchurch 
and Oamaru (152 miles) was increased by 15 
minutes, and that for the curved and hilly length 
between Oamaru and Dunedin (78 miles) Was 


average running rate about 27 miles an hour 
between Christchurch and Oamaru, and about 20 
miles an hour between Oamaru and Dunedin, or 


about 24 miles an hour for the entire journey. Tas 
table was constructed for a maximum of 30 
miles an hour on level and down hill, the reduced 


average between Oamaru and Dunedin being for the 
purpose of allowing sufficient time to ascend the 
numerous banks of 1 in 50, without involving the 
necessity of running down them at a higher rate 
than that above quoted. As a matter of fact, the 
prescribed maximum was frequently exceeded, 
especially when the train was late, and in spite of 
stringent regulations, fines, &c. ; but on the whole 
the pace was kept as close as possible to the timed 
average. This was necessary, owing, not to the 
narrowness of the gauge, but to the lightness of 
the rails and the severity of the grades and curves. 
A 3ft. 6in. gauge is no impediment to up to 
50 miles an hour, or even more, but 40lb. rails, 
1 in 50 banks, and 7} chain curves are very serious 
impediments. As rapidly as can be done with due 
regard for economy, the light iron rails are being 
replaced by ô3lb. steel ones, which seem likely to 
1 all present and prospective requirements for 
some years to come. A considerable distance 
including most of the way from Christchurch to 
Ashburton (521 miles) is laid with heavy metals 
and also some of the distance between Oamaru an 
Dunedin. The difference in smoothness of oe 
on the light and heavy rails is very marked. 
noticed often, while travelling on the foot- plate of 
the engine with the express, that while she ran 
with perfect steadiness on the lighter rails until a 
speed of 30 miles an hour was reached, directly that 
rate was exceeded in the smallest degree the engine 
began to knock about.“ This was usually 
signal for a slight “ easing off.“ until the limits of 
steadiness had again been entered. On the heavier 
rails, however, the engines ran remarkably well u 
to 45 miles an hour, and did not knock he 
about” in any material degree even at higher 
speeds when that was once or twice attained. In 


1 | fact, all experience has shown that the capabilities 


of the 3ft. 6in. gauge in the direction of high velo- 
cities bine with eels „ are 1 wider 3 
man ople . it mus remem 
that all the renalis hitherto obtained have been 
with engines not built with any idea of 
high speed. The American engines, which were 
expressly imported to run the through 
trains on the main line, were only designed to 
maintain an average running of 30 miles an hour. 
Yet, with these engines, I have timed the ran be- 
tween Christchurch and Dunedin, 230 miles both 
ways, in 8h. 56m., or 34m. under the regular time 
allowed, and this in spite of some very leisurely 
travelling over the Ashburton-Timaru length, 
where the rails are light. The largest driving 
wheel we have is 4ft. diam., and some of our best 
speeds have been run with a 3ft. wheel. The 
erican express engines, Class K, have 4ft. 
coupled drivers, with c linders 12jn. by 20in. ; the 
Q class are slightly er, and with wheels of the 
same size, have cylinders only llin. by lin. But 
give us an engine with 6ft., or even 5ft. driv 
and cylinders l6in. by 22in. or 17in. by 24in., an 
I entertain no doubt at all that on the compara- 
tively straight and level portion of our railwa 
say, from Christchurch to Oamaru (152 miles), it 
would be perfectly safe and quite practicable to 
run at the rate of 60 miles an hour. At present, 
however, the primary consideration with us w 
Would it pay? I fear that as yet the answer woul 
have to be in the negative. 

After the South Island expresses had been run- 
ning for rather more than a year over the 370 miles 
between Christchurch and Invercargill, the tempo- 
rary financial difficulties in N.Z., about which so 
ay has been heard, and which w an happily 
only a“ memory of the past, compe o dop- 
tion of a Poley of rigorous retrenchment. The 
State railways came in severely for the > 
knife, and many little luxuries were lo ped off witb. 
a ruthless hand The Dunedin and Invervargill 
express was the first to go. Then the Christchurch- 
Dunedin express was turned into an ordinary stop- 
ping train between Dunedin and Oamaru, s0 as to 
enable another train for picking up gers at 
intermediate stations to be dispensed with. Next, 
the remaining portion from Oamaru to Christ- 
church was similarly treated, and the total time for 
the 230 miles, with from 50 to 60 stoppages (some 
optional) and including standing time at stations, 
increased from 10h. 44m. to 12h. 50m., strict orders, 
moreover, being given that the maximum specd was 
never, under any circumstances, to exceed 25 miles. 
un hour. But the public would not stand this v 
long. They grumbled so loudly that at length it 
was deemed politic to reduce the number of stop- 
pages and increase the speed. Accordingly, the 
total time was brought down to I Ih. 20m., although 
more stoppages still were left than in former times. 
The acceleration over the Christchurch- Ashbu rton( 
section, where tho rails were heavy, was very 
marked. The time for the 524 miles was made th 
same Wilh cght stoppages, as it had formerly been 
in the quickest days with only one stop. Between 
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Oamaru and Dunedin the time was gained b 
omitting all the stoppages excepting three. Sue 
have been the changes in the system of express- 
running on our principal railway. The actual 
working under these varied conditions I must leave 
for another letter. 

; Charles Rous Marten. 

Wellington, N.Z., March 27. 


MEDICAL REPLIES. 


„Fix upon that course of life which is best; habit will 
reuder it most delightful.“—PYTHAOORAS. 


{21449.]—Poor CLERK (50501) cannot be safely 
prescribed for without accurate diagnosis. If he 
will come to the pie tere Hospital any Monday 
at 2.30, I will advise him fully, after examining his 


joints. 
James Edmunds, M.D., &c., 
Grafton-street, Boud-street. 


THE ANCIENT OITIES OF CENTRAL 
AMERICA. 


[21450.]-—NEARLY ten years ago Dr. Augustus 
Le Plongeon and his wife set out on a mission of 
discovery to Yucatan, the peninsula which divides 
the Gulf of Mexico from the Bay of Honduras. It 
is a province of Mexico, containing some 40,000 sq. 
iniles and a population of little more than half a 
million. Merida is the chief town, but Campeachy 
is best known to travellers and theother part of the 
world. It was known that Yucatan contained a 
rich collection of the architectural works of those 
interesting and ancient people who appear to have 
been entirely obliterated, and Dr. Le Plongeon’s 
account, ach as has been given to the world, is 
most interesting. With the view of asking for in- 
formation as to previous statements on the subject 
of these ancient American cities, I send a few notes. 
The Le Plongeons have secured a number of photo- 
graphs and have taken a number of casts in a man- 
ner similar to the paper-process of making stereo- 
types. Theirattention was confined mainly to the 
cities of Ake, Chichenitza, Mayapan, and Uxmal, 
for although there arc others larger than these, the 
are inhabited by Indians who are hostile to 
strangers. 

Still other cities exist which are fraught with in- 
terest in an exceptional degree, for they have been 
inhabited by a race of dwarfs. The diminutive 
stature of the inhabitants is shown by the buildings, 
the doorways of which are thirty-six inches high 
by eighteen inches in width. One of the largest 
temples in these dwarf cities is twelve feet long by 
nine feet wide, everything else about them being in 
the same ratio of dimensions. The names of some 
of these cities are Meka, Nicte, and Cankun. These 
are situated on the cast const of Yucatan, opposite 
the islands of Mugeres and Cozumel. They are at 

resent very difficult of exploration owing to the 
Frequent visits made by partics of hostile Indians, 
who are well armed, and in skirmishes with whom 
no quarter is cither expected or given. In Uxmal 
there are several ruins in a state of excellent pre- 
servation. ‘These prove in an incontestable man- 
ner that in early ages a high degree of civilisation 
existed. The date of the erection of several of 
these edifices is believed to be not less than six 
thousand years ago, although Dr. Le Plongeon is of 
opinion that there is much that points to an anti- 
quity often thousand years. 

One guide to the discovery of the antiquity of 
these erections is the worship of Deity in the form 
of the mastodon’s head. Now, as this animal has 
been extinct for ten thousand years, it follows that 
either the builders of these temples or their fathers 
were familiar with it, for had they not known the 
mastodon they could not have made an image ora 
picture of it, and all of the buildings throughout 
the peuinsula are ornamented with the mastodon's 
head, and some of the sculptures represent human 
figures in the act of worshiping it. 

The buildings in most cases are formed of a white 
limestone, the stones being ullcut nearly toonesizeand 
very closely titted together. The outsides are square 
but they are cut in a pyramidal form. The ceiling 
of the buildings form a triangular arch; the rooms 
are A pera long and narrow, but very lofty, the 
walls and floors being cemented with concrete. At 
Uxmal is a building called Monjas, which consists 
of a hundred and twenty rooms, all arranged in 

airs, each pair communicating with one another 

y a doorway, but with none of the others, except 
through the courtyard. There are uo interior 
sculptures, all being on the outside, and in these a 
certain local style or order has been observed, for 
while at Uxmal the ornaments are all found above 
the doorways and facades, at Chichenitza they reach 
down to the ground. One edifice, known as the 
Governor’s House, is 293ft. in length. They are 
mostly erected on artifical terraces composed of 
stones laid on the top of each other, one of these 
being similar in style to the hanging gardens of 


. 

e inscriptions are mostly in the Maya language 
which is still spoken in parts of Yucatan, and 
was also known in parts of the East. 
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Spanish exterminate this people, or whence came 
they, and where have they gone? E. S. A. 


THE ELECTRIC BELL AS A TELEPHONE 
RECEIVER. 


(21451.]—Omw reading Mr. Powell's account 
(letter 21419) of his interesting experiments with 
an electric bell as a telephone receiver, it suggests 
itself whether the results obtained were in any way 
connected with the fact of the armature being at- 
tracted, or whether in reality the result was not 
simply the Page effect” in the electro-magnet. 
In fact, it is probable that if the armature were 
removed precisely the same effect would be ob- 
tained. It is well known that Reis used simply an 
electro-magnet as his receiver, and this, then, was 
acting as a Reis receiver. I only give this as a 
suggestion to any others who are likcly to try the 
experiment. LI. B. A. 


CHEMICAL ATOMS. 


[21452.J—“ Ecrecricus”’? (21422) denounces my 
letter as nonsense, yet he only finds two points to 
which he cau raise an objection. For the first I 
thank him, for calling my attention to it, if it be 
the word three“ to which he objects, for I admit 
there are at least five exceptions, P, As, Zn, Cd, and 
Hg. However, the principle involved, and what I 
mean, that the atoms of all the clements in the 
gascous state all occupy the same space,“ is strictly 
true with the few exceptions. 

His second objection is, to say the least, unfortu- 
nate. He says the argument to prove C = 12 
would equally apply to prove that H = 2.” Let us 
see: with H we find that although in homologous 
series the Hincreases by 2, however cach half of 
the H may be separately replaced by other elements, 
then 2 cannot be the least indivisible portion of H 
that can enter into a reaction; and again we find 
that half the amount of H, which is added in a 
homologous series, can unite with Cl to form HCl, 
and one and a half that amount unites with N to 
form ammonia; therefore half of 2, that is 1, is the 
least indivisible part of H, or is the atom of H. 
Thus the attempt to make the argument that 
proves C = 12 lead toa ‘‘reductio ad absurdum“ 
in the supposed case that H = 2 fails completely ; 
and as in Euclid this failure strengthens the argu- 
ment for the previous case, that C = 12. For my- 
self, this communication closes the subject. Itisa 
matter of theory, and, as ‘‘Eclecticus’’ says, 
theorists are hard to convince; so I remain still, in 
my opinion, one of the holders of the true theory. 

H. E. Brothers. 


USEFUL AND SCIENTIFIC NOTES. 


— — 


A Useful Kind of Solder. — A soft alloy which 
attaches itself so firmly to the surface of metals, 
glass, and porcelain, that if can be employed to 
solder articles thut will not bear a very high tem- 
perature can be made as follows :—Copper-dust 
obtained by precipitation from a solution of the 
sulphate by means of zinc, is put in a cast-iron or 
porcelain-lined mortar, and mixed with strong sul- 
phuric acid, specific gravity 1:55. From 20 to 30 
or 36 parts of the copper are taken, according to 
the hardness desired. To the cake formed of acid 
and copper there is added, under constaut salen 
70 parts of mercury. When well mixed the ama 
gam is carefully rinsed with warm water to remove 
ali the acid, and then set aside to cool. In 10 or 
12 hours it is hard enough to scratch tin. If it is 
to be used now, it must be heated so hot that when 
worked over and brayed in au iron mortar it be- 
comes as soft as wax. In this ductile form it can 
be spread out on any surface, to which it adheres 
with great tenacity when it gots cold and hard.— 
Polyt. Notizblatt, 


Wooden Taps. — All wooden taps used for 
chemical purposes may be well preserved by plung- 
ing them into a bath of pure paraffin heated to 110° 
or 120° C. This temperature must be kept up as 
long as we perceive any air-bubbles arising from 
the wood. The bath is then, and then only, 
allowed to cool gradually and the taps are taken 
out just as the paraftin is about to solidify. The ex- 
cess of paraffin which still adheres to the outside is 
rapidly wiped off with a cloth, and the tap is finally 
subjected to an energetic friction with the same 
cloth. 


AN endorsing ink, which does not dry quickly on 
the pad, and is quickly taken by the paper, can be 
obtained, OPE E to the Papier Zeitung, by the 
following recipe:—Anilin colour in solid form 
(blue, red, &c.), 16 parts; 80 parts boiling distilled 
water, 7 parts glycerine, and 3 parts syrup. The 
colour is dissolved in hot water, and the other in- 
gredients are added whilst agitating. This endor- 
ing ink is said to obtain its good quality by the 


Did the į addition of the syrup. 
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REPLIES TO QUERIES. 


— 2 — 


% In their answers, Correspondents are respects 
mwy requested to mention. in each instance, the title 
and number of the query asked. 


49194.1—Chemical.—To “ E. G. T.“ — As near 
as I can say, the mixture is composed of iodide of 
sodium, 160z.; iodine, 30z.; carbonate of soda, 
Goz.; and water, about a pint. I have done 
nothing 15 hoping to get help from some chemical 
friend. find the mixture is crystallising in the 
flask. If the SH, does not combine with the free 
carbonate, will you kindly explain its action and 
the result thereof.— MEDDLER. 


[19543.]—Horse- Power of Engine.— There 
is nothing to add to my previous reply except that, 
at whatever point the steam is cut off, you must 
take the mean pressure of the steam in the cylinder 
as the datum. If the initial pressure is GUIb. really, 
then cut-off at ths will be about 45lb. on the 
average; and, using those figures, A. B. G.“ 
will tind that the I.H.P. will be nearly 69. The 
only trustworthy test, however, is the indicator, 
and he will have seen, by recent letters, how that 
should be applied. For instance, how is he to know 
that the initial pressure is 60lb., and how much to 
deduct from the 69 for friction, &c.? However, 
that is the rule for calculating the indicated 
power.—T. P. 


[49591.]— Polishing Brass.—‘‘Brass”’ will never 
get a very high polish unless he uses steam power. 
First make yourself a few wheels after the descrip- 
tion given in No. 946 (50292): you may want some 
made out of single pieces of leather. Some of these 
are coated with emery stuck on with glue; others 
you must use withTrent sand and oil. Brass shovels 
are first done on the emery wheels, and then stamped 
to the required shapes, and then use your sand and 
oil, getting them quite smooth ; now you will want 
a circular brush. ix some flour emery with oil 
to apply to the brush while in motion. Use 
plenty of this while giving the shovel a good brush- 
ing, making it smoother still. Now for the finish- 
ing touch. Get a spindle with a thread at each 
end with two nuts and two plates, then cut out 50 
pieces of strong cloth, Qin. in diameter, put on one 
of the nuts and a plate, then thread the pieces of 
cloth on the spindle through the centres, screwing 
up tight with the other nut and plate. Polish off 
with this, using rouge or silver polisher’s lime.— 
CROK. | 

[49681.]_-Maxima and Minima (U.Q.)—I 
see that this problem has found its way to the 
„U. Q.“ column, and it certainly is rather a puzzle. 
I think the following solution will be found correct ; 
if so, itisa very elegant example of the working 
of the diff. calculus. The problem is to find the 
shortest circular curve that can be drawn through a 
given point to touch a straight line. In the figure 
A is the given point, its perpendicular distance 
from EF is given, call it a, then B D a, call the 
radius r, the length of the curve AB, y; also the 


Fi 


length of arc subtending augle ACB at radius 
unity ; (the unit of length or arc being the radius) 

5. 7 r „ „ 20“ 6 6 %%% %%% „esse (I.) 
The cosine of 0 — cos ACD or- C DAC 
orcos0=r—ria..r=a/ (I- cos 0). Substitute 
this value of in (I.) and we get 

y= ab/ (l - cos 6). esese ee e N 
Now when y is a minimum, the differential co- 
efficient or («d y) (d G) =; differentiate the above 
equation (2.). aud make (dy) / (d 0) =0, and after 
some reduction it will be found that 

8 . sin A = 1 — cos O 922 2 6044 OREERT) (3.) 
Call the angle AC B = A, then the sine and cosine 
of this angle will be same as those of the arc 0, 
and as the length of the arc 0 is found by dividing 
the angle A (in degrees and minutes) by 57°290°, 
which is the angle subtending an arc = radius, we 
must substitute A 57°296 for 0 on the left, so we 
have (Asin A) / 57:296 = l — cos A. The angle 
which satisties this equation is about 133° 30“, from 
which we can get tho value of 0, and then from 
(2.) the value of y, and then from (I.) the value of 
r.—M. I. C. E. 
e e answer to In- 
quirer, I canuot state as to whether the system of 
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fog- signalling. tented by Messrs, Croft and | three nights, that is, Hot taken ‘out with the rest, 
fn ok Eccles has been adopted by any railway | when a Trosi batch is put in.— GRAPHO. America at 5d. to 18. = r Ib., ani gee 
company or not, but I think if he wil) Write to the [50139.]—Ale and Porter Bottling.—I can- | hold bread, 1 0 te ei gsi m 
patentees they will supply him with the information not agree that carbonic acid injures beer. What is yeast, 55 IId. 7 š Per 8 15 ay sting 
required.—AN Ex-POINTSMAN. it that gives bottled beer its condition? Carbonic oF th, 4 _ your 8 f Vi e del or 
149737. —Fog Signals (V. G.) -I do not think | acid. May I be allowed to quote from a French 1 fel “ rolls: Flaw 50 lb. eas Sat. milk 
the G. N ever trusted to apparatus I describe, as work on beer? Describing the raising of beer by Sat p it 8 i 5 ed oat 100 thicke made EN 
the signalman could not tell for certain whether or | means of forcing into it air and carbonic acid, it dt., e 170 8 A Pi ly of the flour and hen 
not TE as there was no“ tell-tale ” attached | 5ays :—*“ Le gaz acide carbonique ¢tant formé, va se |as eee A r dt} ae is mixed in 14]b butter 
fho iper mas feat vinn oa al oer Eater dans a leo ive ange | sl te radon e ne db Kr ernte, butter 
FFC C cone any eee 
ALEX LLAR "| This is introducing carbonic acid into casks, and it | por it ver supp ; ’ 
sony ph Dy ERAI , should be equally adcantareocs to introduce it into | Of yeast, lustead of paying such ia not a 1 
49925. —Plumbing.—In my reply, middle i for what we receive from abroad is ae 15 ere 
column, ttom line, page 247, read attention tion in the bottle to produce condition. If the beer | practical value. My eee here is HP 0 * 
instead of attention.“ — P. J. D. has been attenuated very low, there will not be food consumer, not producer. 7 9 8 115 dana 105 
49957. — Pen-making.— (1) Steel pens are enough for the fermentation > and so the beer will 1 5 e aih les d 
annealed fe placing them in an iron box or mu Mle, | not quickly come into condition. Sometimes a little ae in 1 p a th ice of cereals have, as their 
and when at a red heat throwing them into oil. This | sugar is added to hasten the fermentation. I should | Y 9 ri U th 7 ae ne essary to their 
is done after they have been pressed out. (2) The | advise . J. S.“ to have a first-class cellarman: it will awe 5 aie 1 140 . Eb ie alle een 
pens are polished by a varnish made of tar and | be best in the end. After some experience “J. S.“ | most 19 11075 ie eae 490 aed 5 
naphtha. I do not know about tempering.— | will be able easily to tell when tha beer is fit to be n DUSTIN, o rt 1 15 an tires, “OUP Oran: 
T. C. L i bottled. In this, as in everything else, practice is | servation of certain 5 ie N 
tenes needful, and will teach more than books. If I can | that ferment, leaven, or nguten the or.“ but 
be of any further use, command me.—W. L. to nomenclaturists as Sacchar omyces minor, n 
[50151.] — Germana Pressed Yeast and Which I prefer to call Saccharomyces triticum, 
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„Semmel “ and “ Kuepfel,”'—spelt “ Kipfel” in 


50045.) — Electrical Wind Indicator.— 
M t Wind ” asks for information which no one 
would care to give, because it would involve so 
much guessing as to what his windmill is like, 
What he wants might be done by electrical means; 
but it will need a good deal of inventive skill to 
. 155 1 oa 1 off in the same manner as beer is drawn off from 
way of going 
the windmil 
each position, and then have au indicator in the 
house corresponding.—G. T. 


from which are developed starch granules, 
the fibrin granules of gluten, and the granular 
matter of the germ membrane. This granular 


. 11 een 
well pressed and dried. Surely you would not call fon, toe ae ope 5 5 
rman yeast white. Compare it in colour rather under the same conditions B. lacti lose their linea? 
to monumental alabaster, white-lead, or cream. form, become more or less oval and are then struc- 
Hd olaa Bocular Glasses. —Ve esely you | All yeasts, whether dri turally and functionally identical with lean 
could increase the power, but you will lose ight. | are ull susceptible to atmospheric acidity, and that 10 Such Sa as these are, judged by 
are, to giro dente ON what the present lenses | i ths making ditficulty both to the b dominant biologists din worthless. ~ But none 
are, to give a definite reply.—Orricus, cust-inaking fraternity. With regard to Burton of these groal men weno: 1 8 5 we all admire, 
[50055.]—Iron Rust.—You could int it with | best barm, do not be led astray to believo that are, so far as I know bakers, whom necessity or 
One of the enamel paints, or even good rad - lead. because Burton ale is good the yeast will be good choice compels to make bread without yeast. Now 
T. P ? also, as it very ofteu happens that the yeast from thi 5 pe ly baker, not a great theo. 
ey the small beer is decide ly the best. Ihave myself tate Writer is only e ee ible for th 
been a yeast merchant, and others can endorse my | Tetical te, he oe ok aa Thilo responsi ride 
opinion, that it is strange that yeast varies 80 much ; 5 ? Buttoni a 8 reply. Cy ot,” 
and hundreds of bakers can testify that on the if he will make a little inquiry in Lodos will find 
whole the yeast is not so good at the present time thata very large qu autity of home brewers’ harm 
md pees 1 ee 1 1 e is made into pressed yeast ; but of what bread-fer- 
Tax has or firm, but this we do ao menting quality I cannot say. But one of the firms 
in the Borouak have a large Piao factory also at 
Paris, where the cultivation of bread pressed yeast 
is the first consideration, and alcohol a by-product. 
The quality of this Paris yeast is superior to an 
„German I have ever scen, in colour, urity, an 
strength. The real reason why the Continental 


ut he does not give draught of water, and yet 
asks for diameter of screw. It should be covered : 
that is all that can be said.— T. P. 


50071.) Waterproof Gelatine Films. — Bi. 
chromate of potash will make gelatine insoluble. 


when they are go , and admit their quick pro- 
portis, which are well known to fancy bread 
akers and confectioners, more especially for small 


to me to be due to the different systems of fermen- 
only look at some of your back numbers he would | duantities; but they will not hold their own against 


tation. Here, a high temperature and surface ; on 
the Continent, a low temperature and sedimentary. 
There are other factors, such as hopping, and the 
elements iu the worts; but they are secondary. 
batches per day. I am obliged to “J. W. W.“ Burton yeast is not a sound yeast outside of Burton 
for his remarks ; they are scusible, and I should | Water. — W. A. Tous. 

think, from the tenor of his letter, that he under- 
stands more of the subject than he confesses. : ; 
There are plenty of shops in England where published his B 1803, was fully up to the 
‘Cygnet? can obtain Vienna, French, and Swiss syutax of the Heb 

bread, but not at Iid. per Ib., the average price of catingly of the points. If you will turn to p. 12 
bread in England. And * Cygnet” need not despair | of “ Gesenius” Hebrew Grammar,” by ger, 


novice to try that. There is a simple boiler full 

Imcusioned on P. 190, No. S14, aud another on 
P. 621, No. $32, and there are many others in back 
volumes.—T, P. 


50089... —Pransmitters.—If this querist will 
only look through the indices, he will find plenty of 
references to transmitters, All sorts and sizes have, 


(50151.J]—Pressed Yeast and Bread.— Before 
complying with * Cysnet’s”? request for my 

(50101.]—Launch.—This query is, I suppose, | opini 

asked in sober seriousness - but why do not querists 


t hink? The clectro-motor ar be of 1,000 horse- in defence of my brother craftsmen. It was 


Euglish bread that a « Disgusted Foreigner“ 
capablo of driving a sewing- machine, it is certain | and ‘Cygnet’? found fault with, not Scottish, 
that it will not drive a löft. launch at five miles an | which Tam daily employed in making, or I might 
hour. Rowing with a pair of sculls, a man would | have replied. That our bread might be improved 

i e stomach- 
tuming compound described by “Disgusted 
Foreigner ” is, except in the lowest of low-price 
localities of large towns, not admitted. ‘Tastes 
diffor, and what would please Disgusted 


The vrau conversive prefixed witb sheva to the 
preterite, is entirely different to the weak care pre- 
fixed to the future. In the last verse of Joel 925 
verbs are preterites. In verses 41 to 48 of 11 
[50107.]—Dialyte.—In reply to query 50107, 

p. 159, I am looking through back vols., and 
will write again in a week or two. If“ Eleph ” : 
V cee ea |e; a ine ya a 

correctors of the radii. as 3 b outta d | One another for custom, where we do not work to 
“O. V., would be tener ahs eA: k. With order we work to the orders we anticipate. Special 
05 iit 5 will presently lend him | Orders for unusual goods i for myself 
` P È ? p y Ae only, and the same applies to a 
RE ; quaintance—reecive with pleasure, if given civilly 
held e, and shall then cull upon him to try and and put all the knowledge we have into the execu- the same, if you expect an auswer.—A.C 
tion of the orders. Can reasonable beings reason- Bas Pe aes 


ably expect more ? 15 our knowledge fail to [50268.]—Tartaric and Citric Acids.— Tar- 
1 give satisfaction, is it t en just or true for a | taric acid, with which citric acid is most frequent} 
Pay ye or plate bin. 5 c : E Disgusted Foreigner,” or a $ Cr Homer” adulterated, mny be readily detected by the follow 
M (°0133.]—Bleaching Straw Hats.—I think | to charge with incompetence in print—a world-read ing tests: Render the solution of the acid very 
. C. W.“ max take my auswer as correct; my | priut—in coutemptuous words, a whole nation of slightly alkaline with Am HO, and add a solution of 
Informant Was a practical person (one who has been bread craftsmen’ As pointed out by J. W. W.,“ AgNO; a white precipitate falls. On boiling 

in the trade), I may add, that when the hats are p. 248, the comparison is unreasonable between the | mixture the white recipitute turns black, and a 
extra dirty, they mah even be lett in for two or] Viennese and American milk and butter breads, | mirror of metallic silver is deposited on the inside 


rev conversive, You state you differ from me, 

and then quote the opinion of an obscure writer 80 

years ago. I give you as my authority the best 

modern writers on Hebrew Grammar. You do 

glass dises at ery moderate prices up to about Zin. 

dia., which would be large enough to correct a 
L. 


May 25, 1883. 
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of the tube, if tartaric acid is present. If citric 

acid ny is present, the white precipitate is not 
darkened on boiling, or at least, very slightly. 
From a solution of tartaric acid neutralised, CaCl, 
precipitates tartrate of calcium. Citric acid is also 
prepaid by CaCl,, but not until the solution is 

Ued. Tartrates and citrates may be separated b 

adding CaCl, and boiling; the precipitate is well 
washed, and digested in cold solution of KHO, 
which dissolves the tartrate but not the citrate. On 
filtering from the calcium citrate, and boiling the 
KHO solution, the tartrate is reprecipitated.—W. 
E. Haven. 


150246. —Condenser.— Experimenter” must 
excuse me not answering his query before, but I 
have only 43 seen it. Pho method shown in the 
subjoined diagram is very effective in carrying off 
the products of combustion. Explanation of 


:—a ö, two glass globes of the old-fashioned 
shape, the upper resting on the lower; c, a piece of 
piping securely fixed to the globe a, passed through 
the ceiling and carried to the open air; dd, ceiling. 
Of course, if the appearance does not matter, the 
pipe can be carried along the ceiling without being 
passed through, and out of window, or through the 
wall.—CHEMICUS. 


[50292.] -Attaching Buff Leather to Polish- 
ing-Wheel.— The best dodge to make a leather 
for buff polishing-wheel is without a join, as when 
joined they are sure to give some trouble, and for 
the diameter given are easily made. Press a 
leather as if for a cup leather (see reply to query 
50272 for pressing cup leathers), Before pressing, 

lace a piece of coarse canvas between plug and 
leather ; that will form a chequer in the leather, to 
help it to adhere to the wooden wheel. Cut off 
flange turned up by pressing the width you require. 
Glue it on when about half dry from pressing. By 
soaking the leather in warm water it will press 
easy.— W. T. C. Bruton, Hanwell. 


[50305.]—Flagstaff.—In answer to “ Ram- 


chullunder,“ I send a few hints. A good length 
for the flagstaff is about 46ft., which should be 


marked off as shown in Fig. 1. Explanation of 
Fig. 1: a, oft. for insertion in ground; ö, 30ft. 
between ground and knees; c, 10ft. above the 
knees: “, kuees: „, mark for insertion in ground: 
J, posts for fixing shrouds; gg, ground-line ; 


h, truck; i, cleat, to make fast halliards; kk, sd. ft.: grate-area, 16} 


holes in posts to receive stays; , length of stays; 
m, halliards. The three stays will have to be made 
of 2}in. rope, and the signal-halliards—m (Fig 1), 
to enable a flag to be hoisted—of }in. e hal- 
liards must be run through a hole in the truck 4 
(Fig. 1). The knees d (Fig. 1), to prevent the stays 
slipping, are two tri pieces of wood, screwed 
on the staff—one each side. The stays are fixed to 
the ground by being made fast to three posts, about 
4ft. long, which are driven in the ground at fF 
(Fig. 1), a hole being made in each to receive the 
stays. These three posts must be placed at equal 
dalan ces round the staff. A cleat (Fig. 2) should 
be screwed to the side of the staff, just within easy 
reach of the arm, say 3ft. or 4ft. from the ground, 
in order to make fast the halliards. The staff can 
either be planed and varnished or (which is much 
easier) painted white. I shall be ha give 
further information to Ramchullunder, if he 
should require it.—CHEMICUS. 


{50317.]—_Astronomy.—The agreement between 
Mr. Audley, ‘‘ Orderic Vital, and myself, as to 


the formula given on page 207 seems to indicate | & 


that the formula has been interpreted correctly. 
What is the full title of the book from which it is 
taken ?— Wx. Joun Grey, Elswick Science School. 


[50317.)—Astronomy.—I am not well ac- 
uainted with intricate astronomical formuls ; but 
cing to have Vince's Astronomy at hand, 

I looked into it to see if I could clear up the matter. 
On comparing the formule he gives with that 
quoted by Mr. Audley, I find there is an error or 
misprint in the latter, which, as Mr. A. says he gets 
the samo result as Mr. Grey and myself, must exist 
in the original. The divisor should be tan. z / 4,” 
not tan. z / 4,” as printed. When this alteration 
is made, I think Mr. A. will find his result not 
tly differing from that of Olbers. The process 

or finding the 5 z is right enough ; 


but the second step is better done in the following 
way :— 
Let a = i (sum of the two eee 
b = } (difference „ 3 . 
Then 


. First anomaly 2 (a + 5 
Second anomaly = 2 (a — J). 


The angle “ is one-fourth x in Mr. A.’s query; we 
are given this and = to find a. The second equa- 
tion corrected is— 


tan. a = tan. (45 — ) / tan. b. 
Hence, by our former process, we have— 


log. tan. (45 — ) = 8°7042286 
a.clog. tan. ò = 17105731 
.. log. tan. a = 10°4148017 
This is log. tan. of 68° 57' 17". Hence 
a= 68 57 17 
b= 1 6 56 
sum (a + 6) = 70 4 13 


difference (a — b) = 67 50 21 


2 (a + 9 first anomaly = 140 8 26 
2 (a — b) second,, = 135 40 42 


This differs by a little over 11’ from Olbers’ result. 
Mr. Audley cannot be too careful in verifying for- 
mule as he proceeds: a very slight error often pro- 
duces an enormous difference in the result.— 
ORDERIO VITAL. 


ETE Engineg.—2210-2217 (Swin- 
don, 1882), are 6ft. Gin. coupled passenger engines; 
no domes. Cylinders 17in. by 24in. Probably the 


| “ spitting noise referred to is made by the pump 


for maintaining a vacuum, which is worked me- 
chanically from the cross-head of the engine.— 
METEOR. 


apose —White Metal.—To Mr. LANCASTER. 
— Many ks for your kiud offer ; but what I want 
is a non-poisonous metal that will not be affected 
by coming in contact with carbonic acid gas, such 
as soda-water, &c. I wish to line small wooden 
articles with such a metal for some experiments 
that Iam about to make.—APPRENTICE. 


[40341.]—Telescope.—I should think one with 
a good 2in. o.g. would suit Scotch Working Me- 
chanic.’’ I have one of this size opening to 42in. 
and closing to 10in., with which I can easily see in 
sunshine a dark mark on a white stone tower 
coping about a mile distant. The power with 
terrestrial eyepiece appears to be ‘somewhere be- 
tween 25 and 30. If S. W.M.” has any diffi - 
culty in finding a good glass, I think I could help 
him.—J. C. L. 


(50355. — L. O. and D. R. Express Engines. 
I inclose sketch and a few dimensions of Mr. 
Kirtley’s tank-engines on the L.C. and D.R. 
Cylinders, 17}in. by 2Gin. : coupled wheels, 6ft. 3in. 
dia. ; „ oft. dia.; total wheel- base, 
20 ft.: wheel - base from centre of leading to centre 
of driving-wheel = dft.: heating-surtace, 1, 148 


sq. ft.; tanks hold 963 
gallons, and bunkers 81 cub. ft. of coal. It will de 
wasting space to give a sketch of the bogie 
expresses, as a large one has appeared in a former 
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volume. If Local Stoker will look through the 
indices, he will doubtless find it. The bogie 
pel ai have 6ft. 6in. coupled wheels, and 
cylinders 17}in. by 26in.—METEOR. 


„ for Pea-Sticks.—Wh 
not make some frames of pantile laths, and stre 
alvanised wire in them so as to keep them rigid 
and provide plenty of hold for the tendrils of the 
peas? Properly made, painted, and the ends of 
the uprights charred and tarred, they would last for 
years. Should be at least ft. high, if you want to 
grow really fine peas, and should be supported by 
means of cords and „just as tents are. The 
as should be sown in double rows, with the frame 

own the centre, so that they completely cover it 

when full grown.—Nuw. Don. 


[50362.] —Grafting Holly.—The best time for 
ing holly depends on the state of the young 

t year’s shoots which are to be used as 
They should have the buds at axes of the leaves 
well filled and just on the point of opening, but not 
opened: The time when they are so depends on 
e season, on the place, on the kind of holly, on 
the aspect, and even on the side of the tree on 
which the shoot is growing. I was looking over a 
arge lot of different fancy holly (13 varieties) 
to-day, and some of the shoots on them were quite 
fit to graft, whilst others will not, I dare say, be 
too far gone in another fortnight. Now as to how 
to do it. I am at a loss to know whether querist 
is up to half a dozen different ways of ing, 
and only wauts to know which is the best for his 
resent pure, or whether he wants full instruc- 
ions. However, I suppose it is safer to give the 
latter. I will describe the kind of graft which, 
after a very long and successful experience, I have 
found best for hollies. Let a, Fig. 1, be the stock, 


| 


and ò the graft; cut them as shown. Make a very 
clean cut with a very sharp knife, aud see that 
they fit accurately together; that is, in profile, as 
shown in cut. Now raise the tongues, c and d, 
with a clean, firm cut, taking care not to start the 
bark at sides of tongues from the wood ; also take 
care not to make the beginnings of the cuts opposite 
each other, but have them so that when the point 
of the tongue is put into the cut behind c, and 
pressed home to the bottom of the cut, the 

will fit to the stock as well as when it was fitted to 
it before the tongues were raised. In putting them 
together, seo that the junction of the bark and 
wood in the graft and stock meet together exactly 
at one side. Now tie with bass, or, what I like 
better, common cotton wick yarn, aud make up 
with grafting-clay or wax, whichever you use. 
However, in ing young trees, I always do it 
this way: I clear away the earth down to the very 
crown of the root, and graft as close to that as 
ever I can, tie, and then, instead of using either 
clay or wax, just earth up as I would potatoes or 


cabbages, so as to cover the tie well, making the 
earth very fine, and pressing it firm. This I find 
by far the best plan; it keeps the moist, and 


in dry weather can be easily watered: but it should 
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be oocasionally looked to, lest the carth should be 


scraped away by birds or washed away by heavy | H 


rains. There is another plan which I use when the 
stock and graft are nearly the same size ;—it then 
answers very well, and is easier: Cut the stock 
quite horizontally, split it in the middle, as shown 
at a, Fig. 2, and cut the graft, as shown at b, put 
them together, taking care, as before, that the 
junction of bark and wood matches exactly at one 
side, and finish as before. It will bea great mattor 
if your stocks are growing in a shady place. If 
not, you should give them some artificial shade— 
say, of spruce or other branches—stuck firmly in 
the oe but see that they are firm, or they may 
be blown down and smash your grafts. Cut the 
tongues, especially in the graft, very thin, just 
strong enough to give a hold; and in putting graft 
into stock, take care not to start the Park at sides 
of tongues, not to crack the tongues at their base, 
or the graft where the tongue is cut from it. Also, 
if you cannot get the cut long, splice exactly the 
same length on stock and graft; make them match 
at the lower end at least. It is also a very good 
thing to have a bud on the graft just at or a little 
below the upper end of the among cut and at the 
pen side, as shown at e, Fig. I. If the graft 

ould be broken off at top of stock, this bud will 
often remain in and make a very good shoot after- 
wards.—G. J. H. 


150364. —Bunsen Burner.— The temperature 
of a Bunsen flame can be increased by a blast of 
air to well over the fusing point of platinum, but 
the total heat evolved cannot be increased. So long 
as the gas is perfectly consumed, the total heat 
evolved is precisely the same, and any increase in 
intensity is counterbalanced by a reduction in the 
bulk of the flame: the actual heating power being 
the same under all conditions, provided the whole 
of the heat is utilised. Practically, a blowpipe 
flame is more economical because the heat is ina 
More compact and contracted form, and is more 
easily utilised ; but a blast of air does not create or 
increase the actual quantity of heat.—THomas 

„ Warrington, moe 
TP — Galvanic Batteries. — Guthrie's 
Electricity and Magnetism ” (price 3s.), obtain- 
able at any discount bookseller for 2s. 3d., is about 
the best book I know of ; it contains a good deal of 
information on battcries, but not on the latest 
modifications.— T. E. L. 


B Batteries. Possibly a 
book published this year by A. Hartleben, Vienna, 
entitled ‘‘ Die Galvanische Batterien, Accumula- 
toren und Thermosüulen,“ by W. P. Hauck, might 
suit; I have not seen it myself, but the Germans 
are usually very comprchensive in their treat- 
ment of such matters. r. Sprague’s new edition 
will doubtless be a most excellent book for the pur- 

„ a8, no doubt, it will include new forms of 
interest besides those given in the first edition.—J. 
Brown, Belfast. 


(50369.}—Shades of Colours.—The whole race 
of colours are all descended from blue, red, and 
yellow (primary colours); therefore by mixing 
these three colours in different proportions all other 
colours can be produced, as violet, green, &c. 
(secondary colours). In the following list are given 
only a very few of the numerous pigments that can 
be made up by mixing two colours:—Green: 
Gamboge and Prussian blue, gamboge and indigo, 

mboge and sopia, Indian yellow and Prussian 

lue, yellow ochre and indigo. Violet, p 
Carmine and Prussian blue, madder lake and 
blue, madder lake and indigo. Orange: gamboge 
and carmine, gamboge and madder "eke Indian 
yellow and vermilion. Grey: Madder brown cobalt, 
madder brown Prussian blue. You can also make 
brown by mixing the three primary colours ; but it 
will be greatly inferior to the various browns you 
can procure from the artist colourmen.—T. E. L. 


|50370.]—Castings.—‘‘ Moulder ” is, I think, 
evidently not a moulder. He has either the wrong 
kind of sand, or does not know how to use it. For 
a beginner, it is better to uso the best brass moul- 
der's sand, moistened with beer instead of water. 
A good deal of practice is required with ordi 
ironfounder’s sand, and I myself have never been 
able to use it. For anything like important work 
it is better to obtain what is known as dentists’ 
moulding sand, which can be obtained from any of 
the dealers in dentists’ materials. It is similar to 
brassmoulders’ sand, but finer and more adhesive, 
and, therefore, much easier to work with difficult 
patterus.—THos. FLETCHER, Warrington. 


([50372.]—Ohm’s Law.—In reply to Othere,’’ 
p. 229, he will find the subject of potential as the 
uare root of force very fully discussed in Vol. II. 

of the Electrician if he has access to it, by a 
goodly number of scientific electricians. It would 
impossible for me to do justice to it in a reply, 
and I have, in fact, dealt with it in articles. Ihe 
definition of potential as square root of force was 
made by Prof. Bayne in the discussion I refer to. 
I may say that it will be found fully 
the new edition of my “Electricity? which I am 
pushing on to com efinition may be 


saian 


tion. My 


with soft solder. 


le, &e. : 


gone into in | dicator 


conoisely stated by comparison with hydraulic data. 
ead of water is preesure = force ; square root of 
head of water is potential; potential is current 
generating power; electric current is as potential 
or EMF; water current is as square root of head 
of water. The relation of energy is too complex to 
be thus stated. In truth, energy is the basis of 
force, for the potential energy varies as force, as it 
does with head of water; likewise it varies as tho 
square of current, because the current itself varies 
as the square root of force (not of so-called electro- 
motive force, which is not true force, but potential). 
But other quantities and conditions have to be taken 
into account. SIGMA. 


[50373.J—-Hard Brass Bearings.—25 parts 
copper, 2 zinc, 4 to 5 tin.ä— A Novice. 


[50375.] — Theory of Bleaching. Chloride of 
lime or chlorinated lime is a compound of calcium 
chloride and calcium h hlorite. Its value as a 
disinfecting and bleaching agent depends upon the 
amount of h orite present. en this body 
is acted upon by an acid, the hypochlorito is decom- 
posed, hypochlorous acid being set free, and this 
reacting with excess of acid gives rise to free chlorine. 
Chlorine is not capable of bleaching when perfectly 
dry, but in pres: nce of water it does so by combin- 
ing with the hydrogen of the water and setting free 
the oxygen—which, being in the nascent state, is 
most powerful in its action, destroying the colour 
by oxidation. Thus chlorine acts as an indirect 
agent in bleaching.— W. E. EN. 


[50375.]— Theory of Bleaching.—I am obliged 
by the two replies, which are conflicting, however, 
as I presume the true theory is really not yet 
known.” Cannot others of your chemical readers 
throw more light on the subject? M. S.S.” 
gives the equation for bleaching by chloric 
only, whereas my query referred to the ac‘ion of 
bleaching powder (in solution, of course), which 
is stated to be CaO, CIO + Ca Cl. Although Mr. 
Dewhurst clearly relates the popular explanation, 
he ery Hace that it is not satisfactory. If 
chloride of lime decomposes water so readily, how 
is it that it docs not liberate free oxygen when we 
make up our cold solutions of bleaching powder in 
water? I know that heat, or acid, added to this 
solution, liberates chlorine; but wish explanation 
how it is that a cold solution will bleach (without 
liberation to air of free chlorine) in presence of 
colouring matter.—JIB. 


[50378.]—Brazing Steel.—Take 415 fluoric 
acid, 20z. brass filings, and loz. steel filings: put 
them all into the fluoric acid. Touch each part of 
the work with the mixture, and put them together. 
Take care that the fluoric acid is put into an 
earthen vessel. The above will braze without heat. 
—A NOVICE. 


[50378.] — Brazing Steel. — David Flather 
apparently desires to make a sham brazed joint 
It is to be hoped that if any 
correspondent possesses the n information 
he will keep it to himself, for the credit of English 
work. A soft-soldered joint having the appearance 
of a brazed joint, is as clearly a swindle as a 
counterfeit shilling.—T. F. 


[50379.] — Engine Query.—It would be much 
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better if correspondents asking information on in- 

Soap er would give the scale of the dia- 
grams, so that persons wishing to give the required 
information could work out for themselves the 


various calculations which the case may requir. 
If “J. W. R.“ will examine the incl theoreti- 
cal diagram (see sketch), he will find that although 
the cylinder is reduced in diameter by I2in., it is 
still a t deal too large for the work it will have 
to do. If 43h. p. is the full load of the engine, why 
not put a still smaller cylinder in, which would give 
a more economical effect than the one you propose, 
which would, if the steam was cut off at $ of the 
stroke, give an average pressure of 16·IIb.; the 
clearauce and other losses are not taken into con- 
sideration. As 16·Ilb. will give an indicated power 
of 62 n. horse, it should allow for all the losses. As 
for the air-pump, it is monstrous to think of using 
the same fora 24in. cylinder that was used for a 
36in., as it would be the same size as the steam 
cylinder: it should not be above 16in. in diameter 
for the cylinder you propose—namely, 24in. If the 
cylinder of 24in. is put in, and the valves set so as 
to cut off the steam when the piston has traveiled, 
say, about ,4,ths instead of one, as is the case with 
the inclosed diagram ; and as you say the valve will 
be regulated by hand you can alter to the load on 
the engine. It should reduce the consumption of 
coals from nearly 1ölb. to somewhere about Slb. 
per horse-power per hour; but if a cylinder and 
air-pump of proper proportion to the load are put 
in, it will give a still better result.— DaxTLEI. 
VALENTINE, 9, George-street, Dukinfield. 


[50383.]—Artificial Leg—Is made of wood, 
leather, and spiral springs. I am sorry I cannot 
draw out a sketch, neither is there anyone in the 
‘place where I reside that can; otherwise this arti- 
ficial leg is not so very complicated. If your leg 
is amputated above the knee, it is made thus: the 
socket for stump to fit in is made of willow wood, 
that is fitted on another piece of wood, which has 


gas | a round tenon at one end, and at the other end isa 


slot, to fit the lower part of leg. I have made 
something of an outline, but so deplorable that 1 
don’t suppose the engraver can e anything of 


it. AA is the knee joint made with two spiral 
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A 


B 
springs, and BB is the instep aud ankle-joints ; 

ese legs will wear the wearer out. No. 2 is for 
amputation 2}in. below knee, and is kept in place 
with strap round calf of leg.—A. LESTER. 


[50386.]—Fowl.—Take one part of Cayenne 
pepper, as supplied by the botanist Coffin for 
instance ; two of powdered cinnamon, and 
four parts of the best arrowroot ; and, with a little 
gum arabic, water, or syrup, make into pills 
about the size of a large grey pea, and give your 
fowls so troubled, from three to a dozen.—Jack OF 
ALL TRADES. 

[50389.J)—Swelling of the Glands of the 
Neck.—For a long time I was similarly affected, 
and took iodine in large quantities inwandh besides 
being painted with it as an ointment outwardly ; 
but to no effect. I was prevailed on to get a 
from the Lord Mayor to the Royal Sea · bathi 
Infirmary, Margate, as an out- patient, and after 
a two mouths’ sojourn there, was, to my great 
delight, thoroughly cured. I shall be happy to give 
„L. M.“ all particulars if he can call on me an 
evening after six.—F. AYCKBOURN, 26, Myatt- 
North Brixton. 


(50391.]—Sulphurous Acid and Glass.—I 
am obliged by replies, but am still assured by a 
chemist that sulphurous acid oorrodes glass vessels, 
and I have myself seen it, when heated in bottles, 
crack the glass all over into stars.“ Can an 
other readers kindly give experience or tests Y 1 
am spocinlly desirous of ascertaining if strong glass 
vessels would perfectly resist the chemical action of 
sulphurous acid (in solution) at a pressure of, say, 
150lb., or 360° F.-J. 


[50392.]—To Decompose China Clay.— I am 
aware that china clay is not soluble, and should 
have said a dilution (not solution), or mixture of 
clay and water. Can M. M. S.” kindly inform 
me how much alumina can be extracted from 
kaolin, and the cheaper: method for heating same 
in large quantities.—Jzp. 


ee ee 


May 25, 1883. ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 948. 273 


[50395.] — M. Trouve’s Battery. — Trouvé's 
battery is a mechanical arrangement of carbon and 
zinc plates, in which the surface of carbon is much 
greater than the zinc. Bichromate batteries are in 
general made equal sizes of zinc and carbon plates. 
This gives a very powerful current for a minute or 
two, and then the carbon plates get polarised, and 
the current becomes very weak ; but if the carbon 
surface is made eight times larger than that of the 
zinc, Trouve’s solution will be found a great im- 

rovement, although it is little advantage in 

atteries of the bottle form. The solution also 
acts very well in a granulated carbon battery. It 
is best. however, to use it without a porous pot, 
and with a small-sized zinc. The solution I prefer 
is, 20z. bichromate of potash, 80;., sulphuric acid, 
and 1 pint water. The zinc should be amalga- 
mated, and the solution used while still warm with 
mixing. Perhaps it may be of service to give the 
sizes of plates for a small bichromate battery. The 
zine may be 4in. by lłin., and immersed l}in. to 
šin. in the solution. A plate this size, combined 
with two carbons, 6in. by 3m., will keep a fine 
platinum wire red-hot for about an hour. This 
will require loz. bichromate and 30z. sulphuric 
acid. Four to six such cells will light a five-candle 
lamp. The bichromate of potash and sulphuric 
acid is the chief expense ; and, in point of economy, 
it is best to work the battery out without resting. 
If a battery is required to work longer than an 
hour, the surface of carbon should be 16 times that 
of the ziuc, and loz. bichromate will be wanted for 
each hour; thus 80 square inches carbon and 5 
zinc will work eight hours with 80z. bichromate 
and proportionate acid.—J. SUTCLIFFE. 


[50397.]—Battery Solution.—To ‘Srama.” 
Several solutions would answer the description. It 
may be either sulphuric acid and water, or it may 
be a solution of sal-ammoniac. I should think it 
would be an acid solution. 2. The quantity of 
Wire in a magnet depends on the strength of the 

ring to be pulled. Two ounces would most 
likely be enough, and a chromic cell ought to 
ring, if the connecting wires are not too fine or too 
long.—Si1GMa. 


00399.]—Bichromate or Bunsen Battery. 

ill . Sprague kindly let a little more light 
into this question, as the two replies on p. 262 are 
not altogether satisfactory—one being simply an 
advertisement, and Mr. Lancaster's I think rather 
too sweeping, because he says that the Bunsen is 
„by far the cheaper.“ Now, in Mr. Sprague’s 
table VI., p. 120, the cost per unit of a nitric acid 
batte ry is 01570; of a bichromate, 0 1320; cost per 
equivolt, 0°0981 and 0:0651. The double cell bi 
chromate is meant; but for the single cell, the 
figures are, cost per unit, 0:2000; per equivolt, 
0°0985. It appears that since that was written, the 
bichromate cell has been much improved, and it 
would be of use to know which is absolutely the 
cheaper battery, taking into consideration renewal 
of parts. Mr. Sprague’s papers in the early Nos. 
of this volume ought, I know, to answer the ques- 
tion; but the difficulty is we do not all understand 
what is the real price of some of the ingredients of 
the battery.— Nun. Dor. 


50403.]—Lean-to Glasshouse.— Put your up- 
rights into the ground and rear against the house, 
and make fast by driving two holdfasts (or four, as 
the case may be). Your post should have a 
tenon on the top, when the wall-plate should have 
mortises to match the under part, and top part 
of this may be made fast by the same means. There 
is no reason why you should plug or put wood 
bricks in: if the wall is sound you can tie with iron 
rods from the uprights to front, by eye-bolts or 
screw sta ples.—JAck OF ALL TRADES. 


(50410.] HCl, HI, HBr.—HCl, when in solu- 
tion with HI and HBr, is detected as follows:—Re- 
move the HI by precipitating with cuprous sulphate 
and filtering. Evaporate the filtrate to dryness and 
distil in a retort with some K,Cr,0, aud strong 
H. SO. Chromium oxy-chloride distils over as a 
dark red liquid, which is decomposed by addition of 
H,0 or (NH,)HO yielding a Salon solution, which, 
on addition of a lend salt, gives a yellow precipi- 
tate of PbCrO,.—METEONITE. 


{90410.]|—Separation of HCl, HI and Br.— 
If the neutral solution containing the above aci- 
dulous radicals be treated with a solution of 1 part 
of CuSO, and 2 parts of FeS), a whitish ppt. of 
cuprous iodide is formed, if iodides are present. 
The total removal of the iodides may be insured by 
the addition of a little NaHO solution to neutralise 
any acid that may hold cuprous iodide in solution. 
The filtrate from the above is then treated with a 
solution of AgNO, which precipitates Cl and Br: 
these may be separated by the ready solubility of 
AgCl in AnHO, and the almost complete iusolu- 
bility of AgBr, especially in AmHO containing 
Agel. Must textbooks give the respective reactions 
of Cl, Br, and I, to which “ V. V.“ should 1cfer.— 
W. E. Haven, 


5014.) — Gun Metal. — Bristol brass, 112 
parts; zinc, 14; tin, 7.—A Novice. 


[KH15.] —N.B.R. Locos. — 181 Class goods 


engines have 18in. cylinder, 26in. stroke, and pft. 
coupled wheels, and weigh 43tons 6cwt., or with 
tender, 7(itons lewt. There are 32 of this class. I 
have already given similar details of Waverley,’’ 
487 class, in Vol. XXXV., No. 40376, p. 111, and in 
Vol. XXXIV., p. 162. It would be rather difficult to 
say why the North British engines do not work the 
express traffic from Edinburgh to Berwick, and 
vice versit.— CARSTAIRS. i i 


[50415.]—North British Engines.—No. 281 is 
one of the main line goods ongines r de- 
signed by Mr. D. Drummoud to work the through 
goods traffic between Edinburgh and Carlisle in 
connection with the Midland Railway; the 
cylinders are 18 by 26in., and the six-coupled 
wheels are 5ft. diameter. The express engines 
were also designed by Mr. Drummond to work the 
Midland Scotch Joint-Stock trains over the 
Waverley route; they have cylinders 18 by 26in., 
four-coupled wheels of Gft. Gin. diameter, and are 
titted with the Westinghouse brake. The line 
between Edinburgh and Berwick does belong to the 
North British Railway Company ; but in virtue of 
an agreement between the ctive companies 
and under the conditions of the North British aud 
Edinburgh and Glasgow Amalgamation Act of 
1865, the North-Eastern Company exercises run- 
ning powers over it. The East Coast expresses 
consist of the East Coast Joint-Stock vehicles, 
which belong to the Great Northern, North- 
Eastern, and North British Companies jointly. The 
locomotive power is supplied by each . 
its own line, except in the special case of Edin- 
burgh and Berwick, where the North-Eastern 
Company supplies it, in pursuance of the agreement 
and Act of Parliament above mentioned.—CLEMENT 
E. STRETTON. 


[50421.] - Horse- power of Locomotive En- 
gines.—My thanks are due to Mr. A. Luis for his 
reply ; but I may be permitted to express my sur- 
prise that the error which he asserts existed in the 
query as given was not pointed out sooner. He 
informs me that the power of locomotive engines is 
not now estimated in H.-P., but in “tractive 
force; which latter term means, I suppose, the 
direct pull an engine can exert. Granting this, I 
would like to know how the speed of a even en- 

ine with a train of known weight, or by itself, 
1s calculated ; because the element of time must be 
introduced somehow, and it is not involved in 
t‘ tractive force.” Perhaps Mr. Luis will kindly 
point out where the fallacy lies in the following 
question and answer, both of which imply the esti- 
mation of the power in the ordinary unit, viz., 


H.-P. What must be the effective H.-P. of a loco- 


motive engine, which moves at a steady speed of 40 
miles per hour on a level rail, the resistances bein 
151b. ton, and the weight of tho engine an 
train 100 tons? The velocity of the train is 3,520 
feet per minute, and in each minute the engine 
overcomes a resistance of 1, 500lb. through this 
space, doing altogether 5,280,000 units of work. 
ts H.-P. is therefore = 5, 280, 000,33, 000 = 160. Of 
course, there may be, and very probably is, more 
involved in questions like the above than is dealt 
with in textbooks on mechanics, and to elicit infor- 
mation from practical men was my object in 
writing. — WX. JOHN GREY, Elswick Science School. 


(50423.]—Polishing.—There is no polish or 
varnish but what will distigure it. Spirit it off 
with a rubber.—J ack OF ALL TRADES. 


[40425.]—The Woods Brake.—This brake is 
hydraulic; a supply of water taken from the pump 
or injector, which feeds the boiler of the engine, 
proceeds to an accumulator placed under the foot- 
plate; the main brake-pipe extendsthe full length of 
the train in the usual manner. Each carriage is 
provided with an accumulator, reversing valve, 
and brake cylinder. These accumulators are not 
completely filled with water, but a certain quantity 
of airis imprisoned and compressed by the water. 
When the pressure in the main pipe is reduccd, the 
reversing valves place the accumulators in con- 
nection with the cylinders, and the elasticity of the 
air in the former acting through the medium of the 
water applies the brakes. A series of experiments 
was male in January last in Australia, upon a 
straizht and level portion of the Geelong railway, 
near Melbourne; the Woods and Westinghouse 
Automatic systems being tested, each train running 
thirty trips. The Woods brake, by virtue of its 
design, does not instantaneously apply its maximum 
retarding power; in other words, it is slow in 
action, and, of course, an inferior ‘‘ stop” must be 
the result. Another great defect in the Woods 
brake is that the movement of the reversing valve, 
and consequently the action of the brake, cannot be 
regulated ; it must, therefore, be either full off or 
fullon. The official report states, the Westing- 
house apparatus can be gradually applied; the 
Woods brake, on the other hand, cannot be applied 
with greater or lesser force.“ The result of the 
experiments in ‘‘foot-tous of work per second,“ 
and the distances run reduced toa speed of 50 
miles au hour,” proved that the Westinghouse is 
the best system. Hydraulic brakes have been 
tned for several years in this country, aud now, 


having been found inefficient, are being dil 
removed. It is hardly to be expected that „ 
which has been discarded in England should be 
successful in other parts of the world.—CLEMENT 
E. Srretron, Saxe Coburg - street, Leicester, 
May 19th. 

[50428.]—Photo. Lens.—By moving the lenses 
in a combination farther apart, you will shorten 
the focus, make a flatter field, but will be unable to 
make visual and chemical agree. By putting them 
closer together you will lengthen the focus, obtain 
a larger field, the greater part of which will suffer 
from spherical aberration. The mere alteration of 
an eighth of an inch will not materially alter the 
definition or area covered by lens as it is.—W. J. 
LANCASTER. 


[50429.]—Legal.—The wife and son should take 

ssession of the freehold property left by A. in 

ndon (which I hope are houses, and not simply 
land), and let it out to advantage, the wife retain- 
ing the rents for her support; but I think it would 
be best to so let it that she lives on the premises 
and is in the actual possession of such property. 1 
think the mother and son should jointly take pos- 
session, and not ga out of „ not even if 
A. attempts to sell by the aid of W ope 
out proceedings in ejectment, which sho e- 
fended and carried on to trial. A. would then be 
compelled to return to this country to carry on such 
legal proceedings in ejectment, and, perhaps, under 
175 circumstances stated, an would not acyl 

is purpose at present. moneys gained by 

freehold property can be appropriated by wife for 
her support, and she can do as she pleases with 
same. Ai sho cannot do is to sell the property until 
the lapse of time giving her a legal title so to do, 
on holding undisturbed possession.—LEx. ° 

[60432.)—Watch-Spring to Temper.—Make 
it red hot, and dip it in oil to harden; then place 
it in a bath of oil, and heat gently until the oil 
takes fire; then with a wire take out, allow the oil 
to burn off, and immerse it in cold ail, and you will, 
I have not the least doubt, have what you require.— 
Jack OF ALL TRADES. 


(50432.] — Watch-Spring to Temper. — If 
Graduate“ will make spring red hot in the gas 
(being oe not to burn it by holding it too long) 
then dip it quickly in oil, which will make it hard ; 
next rub it on the oilstone to make it bright, place 
it on a piece of sheet brass, and hold them over the 

till the spring turns blue; finally, dip in oil and 
e will have the required temper.— TEupus. 

[50433.]—Incandescent Lamp.— Best buy a 
small Swan 5c. lamp; don't attempt to make one. 
I use Dale’s battery in preference to that of Fuller. 
—GEORGE EDWINSON. 


(50433.] — Incandescent Lamp. — You can 
buy a dozen lamps for less money than you could 
make one for, unless you have every convenience 
for glass blowing and exhausting the globe of 
lampe.—W. J. LANCASTER: 


(50423.]—Incandescent Lamp. — The best 
answer I can give is none worth the trouble and 
expense. The next best advice is to go to some of 
those who make such lamps and sell them for a 
shilling or eighteen pence. They would cost a 
great deal more to make singly. Whether made or 
bought they are simply contrivances for wasting 
money, except, of course, when required for some 
„ use in which expense is no consideration. 

ou might get about 3- candle light for 10 or 12 
hours. 1 know scllers give much more glowing 
accounts, but I am not a seller.—Sicara. 


[50 435. —Bee-Keeping.—I should recommend 
the above to commence with straw hives, made 
with flat tops, in the centre of which a round piece 
of wood about 3in. in diameter is placed, for re- 
moval when supering. I have found these very 
convenient; and as to cost—well, get one made, 
and a Woodbury, and see. I have had the Wood- 
bury ; but, taking cost, I have not found the extra 
bencfit. I have nothing whatever against the W. 
hive, and if expense was no object, I should use 
them; but I think, for profit, the straw is best.— 
D. W. W. 


[50435.]—Bee- Keeping. — I must thank A. 
Watkins for remarks on the above, and will trouble 
him to give particulars for construction of a beehive 
with an Asam teachest. Perhaps, he will also give 
the comparative profits from both systems for, say, 
four years’ average. As regards the district for 
keeping bees ; locally, I think it is a first-rate place 
if not too near the seaside, as I am close to the 
water side. A friend of mine began keeping bees 
in 1878, and does well with them. His hives are 
straw, lin. diameter. Another, who lives a mile 
from me has, perhaps, ten hives, and his profits 
last year were about £15. Now, as I have a large 
garden, and time to look after them, I should hke 
to farm some for profit. —CyarRo. 


(50136.]—Ginger Wine. — Four gallons of 
water, 7lb. sugar, boil half au hour, thiuning fre- 
quently ; when the liquor is cold squeeze in the 
juice of two lemons; then boil the peels with two 
ounces of white ginger in three pints of water, one 
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hour: when cold put all into the cask, with one 
gill of finings and ahh . Malaga raisins ; bung; let it 
stand two months, then bottle. March is con- 
sidered the proper time to make it, and it would be 
better if zou were to add a little brandy to each 
bottle. ere will be alcohol in if whether you add 
any or no.—W. L. 


[50436.]—Ginger Wine. — To seven gallons of 
water put 19 Ib. of sugar, and boil it for half an 
hour, removing the scum as it rises, then a 
araall quantity of the liquor, and add to it nine 
ounces of the best ginger bruised. Put it all to- 
gether, and when nearly cold, chop nine pounds of 
raisins very small, and put them into a nine-gallon 
cask ; slice four lemons into the cask, after taki 
out the seeds, and pour the liquor over them, wi 
half a pint of fresh yeast. Leave it suet pred for 
three weeks, keeping it filled up, and in about six 
85 nine weeks it will be flt for bottling .—WILLI AM 

Low. 


[50436.I— Ginger Wine. — To 37 quarts of 
water Iilb. of the best white ginger, well 
bruised, 271b. of sugar, loaf or moist, and the rinds 
of 12 lemons thinly pared ; boil together one hour, 

ing off the scum as it rises in the copper. Strain 
off when cool, ferment it with two tablespoonfuls 
of yeast and let remain until next morning, then 
put it into the cask with the rinds and the juice of 
the lemons (observe to strain the 1 first), the 
ginger, and 3lb. of good raisins broken open. Stir 
once a day for 10 days, then add an ounce of 
isinglass. Care must be taken not to bung the 
cask qe close until the fermentation has ceased ; 
fit to bottle in six or eight weeks, and use. The 
rinds of the lemons are to be boiled, but not the 
juice : that is to be put into the cask without having 
Pen boiled.—CymsBro. 


. [00436.)—Ginger Wine.—To seven gallons 
of water put 191b. of lump sugar, and boil it for 
half an hour, removing the scum as it rises, then a 
small quantity of the liquor, and add to it 9oz. of 
the best ginger bruised. Put it all together, and 
when nearly cold, chop 91b. of raisins ve ; 
and put them into a nine-gallon cask; slice four 
lemons into the cask, after taking out the seeds, 
aud pour the liquor over them with half a pint of 
fresh yeast. Leave it unstopped for three weeks, 
keeping it filled up, and in six or nine weeks it 
will be fit for bottling. I cannot say whether the 
above would be a nice wine, for the simple 
reason that I have never tasted it; but I believe that 
if the directions given are legitimately carried out, 
7 eee fit to be placed upon any table.— 

_ (50437.J—L. B. & S. C. Locos.—127 Pointiers, 
146 Harve, 153 Madrid, and 476 Arundel.—Joun- 
STONE. 

[50439.]—Etching Lines on Brass.—I don't 
think you will find anything better and quicker 
than strong nitric acid for your purpose. You 
need not let it go on tco long: if you do, the lines 


will be rougher.—W. J. LANcASTER. 


[5(N39.J—Etching Lines on Brass.—Make 
your brass hot and free from grease. Melt equal 
parts of beeswax and clear resin, and rub over it 
wheu cold. Write what you want with a needle- 

int, or paint over with Bruuswick black; when 

„ mark witha needle-point. Then use equal 
parts of water and aquafortis or nitric acid to bite 
it in.—JACK OF ALL TRADES. 


[50440.)—Removing Printing Ink.—Simple 
immersion in diluted muriatic acid (one part of 
acid to six of water) for two or three hours will be 
sufficient to whiten an engraving; if a book, you 
will have to support it in such a manner that the 
binding may not be injured, and that the liquid 
may completely moisten each leaf. You will 
require a great deal of practice, as well as care and 
Po before you will succced in bleaching.— 


(50441.]—Pressure-Gauge.—For the above 
purpose you will require tubes of lattcen brass, 
soldered with silver solder, a series of tubes one in 
the other. For the pressure you require, about 
three tubes ‚^s or giv. diameter placed one inside 
the other. Then flatten, in section a long ellipse 
charged with beeswax and resin, and bent. With 
this you might make one as small as 23in.—JAck 
OF ALL TEADES. 


(90442.]—Doublet Lens, &c.—A good work- 
ing doublet is altogether past your hand. You can 
of course make a doublet out of any two lenses, 
but then they won't do the work you wish them to 
do. Lenses to form a symmetrical doublet are 
altogether different in construction to the lenses 
you have. You had better keep your lenses just 
as they are.— W. J. LANCASTER. 


(50443.] -Scarlatina.—The best thing to apply 
to the skin afterwards is olive oil, or oil in which is 
dissolved about a thirtieth or fortieth part of car- 
bolic acid crystals. The oil prevents the dry skin 
from flying about as dust. I know several medical 
men who use it.—Os. 


50443.]—Scarlatina.— Wash the patient every 
day in warm thin oatmeal gruel. In doing this be 


careful to protect the body from draught and chills. 
The patient must wear continually, night and day, 
a dressing-gown of some thin flannel material, and, 
when this is discarded for a new one, the old one 
must be burnt. As the bath of gruel will be 
charged with desquamated skin teeming with fever 
, the used gruel should be poured into a 
eep hole, dug in the garden, and this filled with 
fresh earth. en the patient is convalescent, all 
bedding should be boiled, steamed, roasted, or de- 
stroyed ; by roasting is meant subjecting the article 
to a dry heat of over 212? Fahr. The walls should be 
fase of paper, those and the ceiling cleaned and 
freshly distempered and papered, and the floor well 
scrubbed, using a little chloride of lime in the 
water. These are the best hygienic means known 
to me. — GEORGE Epwrvson. 


[50444.] Oxidation. — The union of oxygen 
with, or the addition of oxygen to, any substance.— 
GEORGE EDWINSON. 


[50444.]—Oxidation.—Oxidation is the act of 
combination with oxygen, and like all other chemi- 
cal combinations, it is attended with the develop- 
ment of heat, though this heat is not always per- 
ceptible by the thermometer. When the heat thus 
produced is sufficient to render the particles of 
matter luminous, the combination is called com- 
bustion.— H. H. 


50444.) — Oxidation. — This simply means a 
combination with oxygen. With regard to the 
action of boiling caustic soda on fibres being one 
of oxidation, it is probable that the soda and 
heat merely place the tibres under favourable con- 
dition to be acted on, or combine with the oxygen 
of the air, or any compound present, capable of 

ielding up oxygen under the circumstances. 

en p acid is present all bodies that 
contain oxygen that possess a less affinity for that 
element than sulphurous acid become reduced, or if 
the bodies present are not oxidised they are pre- 
vented from becoming 80, in the presence of a more 
powerful oxygen absorbing compound such as 
sulphurous acid. Probably ‘‘Jib’s’’ confusion is 
owing to the faot that oxidising agents in the pres- 
ence of stronger „„ act the part 
of and under such conditions, are termed re- 
ducing ” agents. For example plumbic oxide re- 
duces hydroxyl to water. PbO + H:O, = PbO, 
+ To a these bodies are powerful oxidisers. 


[504 45.] — Electricity from High-Pressure 


Steam .— Caused not only by fhe friction of steam 
on the fingers, but also on the meta? surface. 
Fully explained in “ Ganot’s Physics, 
„ Deschanel's Philosophy,” &c., illustrated by 
Armstrong's hydro- electrical machine, invented by 
Sir W. Armstrong. GEORGE EDWIxNxSO. 


50445.] — Electricity from High-Pressure 
Steam. — The steam is electrified before it reaches 
your hands, and to be electrified, it must pass over 
some obstruction in its exit from boiler. Thore is 
a machine, invented by Armstrong in 1840, speciall 
made to produce electricity in this way. W. J. 
LANCASTER. 


{504416.]—Plants in Sleeping-Rooms.—In 
reply to ‘‘ Jib’s’’ query, it is not advisable, in 
fact, it is most injurious, to have flowers either in 
bedrooms or in any other rooms insufticiently venti 
lated, as amongst other gases, that of carbonic 
acid is thrown off in considerable quantities.—G. 
H. BIRCHALL, 5, Mark-lane, London. 


[90446.]— Plants in Sleeping - Rooms. — 
During the day, under the influence of light, plants 
are continually absorbing the carbonic anhydride 
and liberating oxygen. During the night they give 
off carbonic anhydride, which is injurious to the 
health of the people living in the rooms in which 
the plants are. Some people say that the plants 
always give off both carbonic anhydride and oxygen, 
but that during the day they give off more oxygen 
than carbonic auhydride, and, during the night, 
more carbonic anhydride than oxygen. R. A. R. 
BENNETT. 


[/0446.|—Plants in Sleeping-Rooms.—Car- 
bonic acid (CQe) is the poisonous gas evolved by 
plants. It has been found that 39 square inches of 
oleander leaves evolved 68 cubic inches of CO: per 
hour in sunlight, 4 cub. in. in the dark. Hence 
plants must be more dangerous in sitting than in 
sleeping-rooms. The amount of CO, evolved by 
the lungs and skin of one man averages about 1, 210 
cub. inches per hour. From these data, “Jib” 
will see that the quantity of fresh air required to 
dilute the CO- from the plauts is inappreciable, 
9 to thut required for one man. Dod 

UIS. 


(50416.]—Plants in Slesping-Rooms.—The 
popular notion that it is injurious to sleep in rooms 
containing plants is, like many others, a half-truth 
which it is not casy to kill. Plants do give 
off carbonic acid at night, but that is not a deadly 
gus in the true sense of the term. It becomes 

eadly when in excess, because it follows that 
there must be less oxygen in u given volume of air. 
No one would propose to sleep in a greenhouse, I 


resume; but for all the injury likely to be done 

y a few window-plants in an average-sized room 
your correspondent will become a centenarian if he 
meets with nothing worse. Let it be noted, how- 
ever, that certain Fre give off odours which have 
an unpleasant effect, varying, 8 5 Sre with the 
idiosyncrasy of the individual; hyacinths and the 
Lilium auratum being two which occur to me.— 
Nuy. Dor. i 


- [50446.]—Plants in Sleeping-RoOOms.—It is 
quite a mistake to suppose that plants are injurious 
to health. Instead of that, they help to purify the 
air, by absorbing carbonic acid gas, and giving out 
oxygen.—W. W. Bunyan. 

50447.]—Lime Solution.—It is impossible to 
explain why manufacturers dissolve lime in hot 
water, because they can’t and they don’t. They 
may mix it with hot water for some purpose, but 
they cannot dissclve it.—Os. 


[50447.]—Lime Solution.—I think that the 
lime should be thrown into hot water, to make sure 
that it will be slaked, as there are some limes that 
will not slake in cold water. It thus saves the 
trouble of having to slake separately, by just wet- 
ting with water, and then filling into water to 
dissolve. There are also some limes, whose hydrates 
settle sooner, and in less bulk after slaking with 
hot water.—W. A. B. 


1 Bits for Hard Wood. An 
ordinary flat drill with the edges curled will answer 
all purposes. — JACK OF ALL ES. 


[50450.]—Boriag Bits for Hard WOood.—I 
use ordinary drills as made for metal; and there is 
nothing to come up to them for hard wood. Use 
them, and your troubles will vanish, as mine did, 
in an instant. I explained my method of making 
drills in a letter some months since.— Os. 


[50453.] — Faulty Magneto - Electric 
Machine.—Show it to a friend experienced in 
electric machines; or take it to, or send it to a 
maker or vendor of such machines; or describe its 
construction in the pages of the ENOLISsH Me- 
cuaNic. Contributors will gladly assist you when 
they can clearly see your difficulty.—GrEoRGE 
EDWINSON. 

(5 045 3.] — Faulty Magneto - Electric 
Machine.—Evidently you have uot put it to- 
gether correctly. Probably you have the spring 
touching all the time duriug a revolution. The 
spring may rub against the shoulder of axle, or it may 
be down too tizht. You must so arrange it that it 
only touches twice in each revolution.—W.J. LAN- 
CASTER. 

[50454.]—Portable Boiler.— About Ib. of 
caustic soda dissolved and passed into boiler every 
second day will remove the scale, without injury to 
tubes. larger quantity might cause leakage. 
Use as much rain-water as possible; it is the best. 
Muddy pit-water will do no harm if you will wash 
boiler out often say every week. BOSWELL. 


50455. — Experiment to Demonstrate that 
the Earth Revolves.— There is a paper by P. 
Gilbert, in the Journal de Physique, Vol. II., p. 101, 
„Sur les Experiments propres i Manifester la Rota- 
tion de la Terre.“ — J. BROWN, Belfast. 


[50459.]—Achromatic 0.G.—You cannot con- 
vert the lens you have into F lens. Better, 
by far, begin to work at two fresh slabs than try to 
make a telescope o.g. out of present ones.—W. J. 
LANCASTER. 

[50409.]—Achro. O. G.— No doubt any skilful 
working optician could lengthen the focus of 
„M. U. 's“ lens; but it would perhaps cost more 
than the glass is worth. If it has been used us a 
photo. lens, probably the spheric and chrunutie 
corrections are not as well balanced as in an ordi- 
nary achro. o.g. This might possibly be improved 
by one used to such work, provided that the glasses 
composing the lenses are of good quality.—O. V. 

150461. —O and H in Water.—One volume of 
water contains 1,240 volumes of hydrogen and 621) 
volumes of oxygen.—WM. JOHN GREY, Elswick 
Science School. 


(50467.J—Punt.—I have punt exactly as de- 
seribed, with sail; it is, however, very unsafe. The 
gunwale is so low, and ballast would increase the 
dauger. I have a centre keel lin. by 2in., other- 
wise the punt would only sail befare the wind. 
Steering is also very inconvenient from want of 
room. If desired, will give dimensions of sprit- 
sail (foot about 10ft.); but if you intend to sail 
your punt, I hope you can swim well. I think a 
zin. keel would be almost useless; the lead no 
advantuge.—R. HAN NEN, R. S. X. C. 


[50170.] — Electrical. — Read up the replies to 
query 90290, on p. 227; then let me kuow the size 
of your cells, aud I will advise you how to alter 
them if you think the granule carbon battery will 
suit your purpose. You should use loc. Swan or 
other good incandescent lamps. The Woodhouse 
and Rawson 1lUc. lamps are very good. When 1 
know the size of your cells I can advise you as to 
the number of lamps, and number of cells to each 
lamp.—GEORGE EDwINSON. 
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10 Coment for' Leather Work.—The 
following is a cement for leather :— Mix 10 parts of 
carbon disulphide and 1 part of spirits of turpe 
dissolve as much gutta a in this mixture as 
will make a thick liquid. The parts to be joined 
must be perfectly free from grease. The cement 
is to be applied to both parts, which must be pressed 
together till the cement dries. I do not know whether 
this is the cement used in making purses, but I 
should think it would answer the purpose. R. A. R. 
BENNETT, Walton Manor Lodge, Oxford. 


[50473.]—Induction Coil.—I never attempted 
to get each turn of wire true with the last. It 
would be almost impossible; though, of course 
better. I was careful only that the wire chould 

build up evenly in the section, so that the length of 
wire between any pair of turns in contact with each 
other should be as small as possible. Inducto- 
rium's instructions were, if I remember right, to 
“ wind away,” and I wound as fast as I could turn 
the handle, so the paraffin had not time to cool, and 
the wire was run through a to clear off what 
was superfluous. My sections k, I should Bay, 
about five minutes each to wind, but they were, I 
think, less than ein. thick.—J. Brown, Belfast. 


[50476.]—Boiler Horse-Power.—This is one of 
the most vague terms it is possible to use, as it ac- 
tually depends upon many things, such as pressure, 
hea surface, grate area, mode of setting, Kc. 
An old rule for nominal horse-power is length in 
feet multiplied by diameter in feet, divided by 6, 
for ordi boilers; and for “lowa a 
boilers, length multiplied by diamcter and divided 
by 4'5. Again, each horse-power requires } cubic 


ntine; 


foot of water per hour, 1 square yard of heating 


ace, 1 square foot of firegrate area, 1 cubic 
ard capacity, 28in. flue area, 18in. area over 
bridge, or as follows: G = flregrate area in feet, 
HP = horse-power, H = heating surface in 
uare yards. Then H P = yH u, H=(H P?) / G, 
G = (H PA H; and L Length in fet, D = dia- 
meter in feet: H P 05 x D) / 6, and for Gallo- 
way patent boiler (L x D) / 4°55 = H P.—BosweE 1. 


„ Threads.—I think you 
ill find nothing more simple than the rule I use 
for all pitches. en a two-gear train will do, the 
driver and the driven are in the same . 
as the number of threads per inch in the leading 
screw is to the number per inch you want to cut, 
the number in leading screw representing driver. 
Thus, suppose we want to cut 12 per inch with a 


leading screw 2 per inch = 3 Now we do 
not have wheels of ten and twelve teeth; but if we 
multiply both by 10, we atill preserve the proper 
aah and now we have Pi wheels, which we 

ave, anyother multiplier would do as well as 10, 
provided you have wheels with same number of 
teeth as products. Now suppose these wheels are 
the extremes of our set, and we want to cut 16 per 
inch, we will require four wheels. Writedown the 
numbers as in the first case, and beside them some 
number representing the other driver and driven. 
This number to be preferably some multiple of 10, 
and the same number for both to preserve to pro- 

0 


: ; x 
Thus in the case given 3 
150 80 and dividing 160 by 2 and the driving, 
90, by the same number, we still preserve the proper 
ratio, and have = s 50 wheels we have which 
will cut 16 per inch. - Score WORKING MECHANIC. 

pone oy oe Steening—Curbs for Wells. 


ly, I send a sketch of the curb as used 
about England. Itis nothing more than a drum of 


portion. 
20 x 90 


A Ne CURR . oe 


ii H 
Uu 


woodwork made by cutting three rings, as at 
WELL CURB, of suitable size, to take so many 
bricks laid flatways, and nailing them_together 
with staves, as shown at STAVES. Having it 
made to the proper size, next begin to dig the well, 
by first digging down, say, 5ft. or 6ft., the size to 


r| WM. Jon Grey, Elswick 


admit the curb; then place the curb in the dug 
hole, and pack as many bricks as you can get on 
the curb, but not to oversail the inside nor the outer 
side. This weights the curb, and causes it to de- 
scend as you dig the earth from its under surface, 
which requires care to dig it evenly all round, so as 
to maintain the uprightness of the curb. Kee 

digging away at this, and loading the curb wi 

bricks until it will come no further; if it hangs up, 
begin to dig with another curb inside the above 


one. If the undwork is of a loose or sand 
nature, the brickwork may be built together wi 
cement ‘and plaster on the outside make it 


smooth. This is done by forming the brick steen- 
ing 2ft. or 3ft. above the level of the ground, and 
allowing it to settle down as you proceed with 
your digging. Sometimes the curbe are made with 
cast iron. me well sinkers, when digging wells, 
oep the curb off the bottom of the well with props, 
and lower the curb and steening as the digging 
5 But whichever way is adopted, there is 

ut one great object which the well digger has to 
keep in view—namely, the straightness of the curb. 
In order to do this, he must not dig too much on 
one side, otherwise this will cause the steening to 
become crooked, and the well a winding one.—P. 
J. DAVIES. 


[50479.]J— Cement for Leather Work.— As 
8 I have been able to see, I think it is glue. 
—Os. 


[50480.] — Diaphragm in Telescope.—A 
somewhat similar query was replied to on p. 577 
of last volume.—J. C. L. . 
[60481.)—Enamelled Iron Vessels.— Pho- 
cion’s’’ best plan will be to reduce a little with 
carbonate of soda on a piece of charcoal before the 
blowpipe. If he finds lead, I should certainly re- 
commend him to accept ‘no popolar idea, and reject 
them for cooking purposes. M. M. S. 


[60481.]-—Enamelled Iron Vessels.—The best 
way to test these would be to use thom for the pur- 
pose for which they were made, and see how lo 
ay will last. I don’t see how the lead (if any 
could do harm, as it is perfectly insoluble in any 
liquid which would be used for cooking. The 
blowpipe test would be the best, for which see 
Col. Ross's series of articles.—Os. 


(50483.]—Paraffia and Salphur.—I believe 
that is not a definite chemical compoun 
but a mixture, and therefore cannot be represen 
by a symbol. Sulphuretted hydrogen would be 
evolved.—M. M. S. 


[50483.I—Paraffla (Wax) and Sulphur.— 
Heating these together is mentioned somewhere as 
a method of obtaining sulphuretted hydrogen. I 
tried it some years ago here, and certainly did get 
the ; but I also got a fine assortment of evil- 
sme sulphur compounds, and so did not pro- 
ceed further. I believe the reaction is not known. 
1 formula of the paraffin is Cn H. n +, 
and the reaction might consist in the withdrawal o 
the two extra hy en atoms and formation of 
the co nding olefine ; but it is probably not so 
simple. CS, is a likely compound to be formed.— 
ience School. 


{50185.}—Explosion in a Bleachery.—Mr. 
Dewh should have explained what the kier of 
which he speaks contained, and how it was used. 
It may have been owing to the formation of chloride 
of nitrogen.—Os. 


{60486.]—Commission in the Militia.—This 
is obtained by application to a colonel or adjutant 
of a militia battalion, either personally or through 
a friend ; or to the Lord-Lieutenant of the county. 
There is no examination to pass. The militia ser- 
vice is senior to the volunteers.—G. 


[50486.]—Commission in the Militia.—In 
answer to Bryn,“ I beg to give him the informa- 
tion he requires. He will have to apply to the 
Colonel of the Regiment he wishes to join, who, 
should he approve of ‘‘ Bryn’s’’ application (as to 
social position, &c.), will have the necessary papers 
made out and forward them to the Lord Lieutenant 
of the County, who, approving, will forward them 
on to the Horse G ; six weeks after which 
“ Bryn ” may look out for his name in the London 
Gazette. There is no competitive examination to 

o through ; but after . “Bryn” will 
ve to attend a School of Instruction, and get his 
(P. S.) captain’s certificate. As to the tability 
and superiority between the Militia and Volunteers 
is an open question, depending very much on 
different 5 Should Bryn” wish for 
any more information, I shall be happy to help him 
as far as I can.—SUBALTERN. 


50488.] — Battery for Light.—To ‘‘ Srama.”’ 
en I have seen a battery do what is stated, I 
shall modify my views; but I have not seen it, and 
do not expect ever to do so. I may refer the 
querist to answer to 50433 in this number. I do 
not think any form of chromic acid solution 
would maintain a 20-candle light at all steadily, 
exoept in a battery in which the liquid circulates 
rapidly as in forms I described recently.—Siama. 


— 


„a. 


(50489. — Queer Ohemicals.— Your correspon- 
dent, ‘‘ Perplexed,” should take his recipe to some 
chemist who has had a long experience, N 
among country people. Such a one could pro- 
bably furnish him with what he requires. ere 
are a great many oils with rather ridiculous 
names, and their various mixtures are supposed to 
have a wonderful effect in certain cases. Cd 
veterinary recipe books generally are well stocked 
with these r agents, some of which, I 
imagine, would puzzle even our friend, Mr. A. H. 
Allen, to say what they were.—O. V. 


(60493.]Trigonometry.— What book of tables 
have you got?—Wx. JOHN GREY. 


[50493.] — Trigonometry. — Find the natural 
number corresponding to the logarithmic sine, and 
ou will have the natural sine of that angle.—Jas. 


K. 

N the tables of 
“M. P.” do not contain tabular tangents, &c., 
down to minutes, his best way is to get a book, 
such as Chambers's Mathematical Tables, in 
which they are so given. Of course he can get an 
5 value by proportion if he has tabular 

érences for degrees; but this cannot be depended 
on. Thus, find » . sine 25° 7’ 30“, having given— 
n . sine 26° = 4383711 
n . tine 25° = 4226183 


157528 
19691 


Hence, n . sine 25° 7’ 30" = 4245874 
But from the tables, n . sin. 25° 7’ = 4244628, with 
a difference of 2634 for 60", or 1317 for 30“. Adding 
this, we find true value is 4245945.—O. V. 
[50494.]—OChemioal.— This is simply an inquiry 
as to where i bought. and 


latinum can be 
any answer Would To an advertisement.— Wx. 
Joux Grey, Elswick Science School. 


[50494.]J—OChemical.— The extremity of a fine 
latinum wire is to be rolled into a spiral form, and 
en dipped in ammonia muriate, or muriate of 
platinum, until about two grains are taken up ; after 
which it is to be heated red-hot in a spirit- lamp. 
In this way a quantity of spongy platinum is formed 
on the wire which, I think, answer the purpose 
of M. P.”—T. E. L. 


Pt oad —Chemical.—To a solution of platinic 
oride add a strong solution of ammonium 
chloride; a yellow precipitate will be formed. 
Wait till the precipitate has completely subsided, 
which result is hastened by shaking the mixture 
and adding a little alcohol. Filter the liquid and 
wash the precipitate with water to which has been 
added one-fourth its bulk of alcohol; then leave it 
to dry in a warm place. When it is dry detach 
some of it from the filter, place it in a porcelain 
dish, and heat it strongly over a lamp. All the 
ammonia and the chlorine will be driven off, and a 
prey spongy mass of spongy platinum will be left. 
is the way to make spongy platinum given in 
“ Exercises in Practical Chemistry,“ by Harcourt 
and Madan. If M. P.” thinks this too trouble- 
some, he can obtain it ready made at Townson and 
Mercer, 89, Bishopsegate-street Within, London, 
E. C.; but it is Papane vi, 5s. 6d. drachm.—R. 
A. R. BENNETT, Walton Manor ge, Oxford. 
(50494.] -Chemical.—If the lamp referred to is 
that very ingenious and useful article patented in 
France and elsewhere under the name of Le 
re, it will be v much easier for 
„M. P.” to obtain and fit a new platinum 
“ racquette,’’ than to Kp pre one him- 
self, seeing that one can be y for use for 
half a crown. The spongy platinum is kept 
together by small coils of very fine platinum wire, 
the ends of which are fixed to a pin made of brass 
wire. By unscrewing the small nut on the top of 
the lantern,“ and removing the cap which 
ordinaril ptotects the racquette, the old brass 
pin may be easily withdrawn with a small pair of 
pliers, and the new one inserted in its place, and 
when once fixed, the spongy platinum will last for 
ears if not interfered with by too curious fingers. 
are should, however, be en not to ignite 
sulphur matches by it, and always to use pure 
benzoline for filling the lamp. Rule 4 precludes 
me from answering the question more fully ; but if 
„M. P.“ will advertise his address in the next 
issue of this paper, I shall be pleased to say where 
he can obtain what he requires.—R. T. Lewis. 
[50495.]—Nickel Plating.— Your current is too 
strong in all probability. Your anode or your bat- 
tery is too large for the onest: No doubt gas 
streams off the objects, and if so a good deposit will 
not be made. Reduce the anode, and insert resist- 
ance.—SIGMA. 


(50495.]—Nickel Plating.— What do you mean 
by the words, If I leave them in a few minutes 
the nickel strips off? f lain the process as you 
work it now, and I shall have much pleasure in 
helping you to deposit nickel in such a manner as 
to avoid stripping.”"—GrorGcE EDWINSON. 
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[50496.]—L. & N. W. Locos.—The valves of 
Mr. Webb's latest class of goods se are regu- 
lated by Joy’s patent motion, wor from the 
. rod. They have boiler and firebox of 
the same size as coal engines. Their wheels are 
5ft. Gin., coupled, and made of cast iron. There 
are ten of the above class working. No three - 
cylinder goods engines are yet built.—THUNDER- 


BOLT. 

50496.J—L. and N. W. Engines.—What no 
doubt W. Thompeon refers to is the plan adopted 
by Mr. Webb in his new express engines—that of 
Joy's valve gear. It is a recent invention, and a 
vast improvement, it is said, over the link-motion, 
which is altogether (when Joy’s pe is adopted 
dispensed with. Of the working of these valves 
can give no information, and, as far as I am aware, 
no descriptions of them have yet been given in any 
engineering papers, although a well-known one is 
about to publish,a series of articles upon the sub- 
ject. As I was myself informed of these goods 
engines being constructed without link motions 
ator. the introduction of the Experiment,“ there 
can scarcely be any doubts as to the plan being 
Joy's valve gear. I have not heard of the omer 
building three-cylinder goods engincs.— F. è 
BREWER. 


[50498.]— Anatomy.—The science of embryonic 
development has shown and proved that the fœtus 
of the human being is at the sixth month thickly 
covered with fine hair resembling wool, named by 
the doctors lanugo. Both the feet and hands are 
developed in a manner no different from the 
development of the feet of the reptile or the wings 
or feet of birds. There is a kind of projection 
from the side of the foot, which, however, 
subsequently retires. The heart, which has, 
when fully developed, four cavities, consists, at 
first, of a single pune y In ne m 
liminary stages of the human embryo, a lon 
5 which, in the course of time, divides 

forms the legs. I: think the above will be 
sufficient to prove to“ Antares that the passage 
found by him in The Vinetcenth Century of this 
menth is substantiated by facts. It may be re- 
marked that these facts, amongst others, are put 
forth by Chas. Darwin in ed ak of his theo 
respecting ‘‘ The Descent of Man.’’—G. 
BIRCHALL, 5, Mark-lane, London. 


(50500.]—Glase Working.—A fine matt surface 
on glass may be obtained by ding the surface 
on a wooden wheel, with wet silver sand.—GEORGE 
EDWINSON. 


[50500.] Glass Working.— Nothing better or 
easier than flour emery washed to get the coarser 
particles out. To get a true flat surface you must 
work three pieces of glass together alternately. If 
you do not succeed to your liking, write again, or 
advertise your address. I shall be pleased to hel 
you, and would send you a disc or square groun 
and fined.—J. C. L. 


(50502.]—Drilling Small Holes.—‘‘ Nomen ” 
should get a drilling machine. He will find scores 
in the volumes. Write to Dorrington, who 
advertises every week. He will supply him with 
either the machine or the castings.— Us. 


[50503.]—Softening Guttapercha.— Boil it in 
water ; then allow the temperature of the water to 
fall until it is only hot enough to make the fingers 
tingis a little, and in this hot water well pull 

wash the softened guttapercha until it has 
been rendered tough and flexible. — GEORGE 
EDWINSOK. 


[50505.|—Dissolving Brimstone.— Brimstone, 
or roll sulphur, is soluble in carbon disulphide, hot 
turpentine oil, in the alkalies, and in a mixture of 
nitric acid and potassium chlorate.—Don Lois. 


(50505.]|—Dissolving Brimstone.— Brimstone 
can be dissolved in oil of turpentine, and in 
bisulphide of carbon.—GEOoRGE EDWINSON. 


50505.]—Dissolving Brimstone.—Bnmstone 
ly soluble in bisulphide of carbon. If allowed 

to Ale pai spontaneously, the brimstone is de- 

posited in beautiful crystals.—_W. W. Bunyan. 


{50505.]—Dissolving Brimstone.—This is not 
soluble in water, but is in turpentine or oil. It 
requires heat. But I should not advise “No Sig. 
to meddle with it, as he may set his (or some one 
else’s) house on fire, and the solution will be of no 
use to him when it is made.—Os. 


ee of Gold. Chloride of gold 
is made by drying the terchloride of gold and 
heating it to 440° Fahr. It is insoluble in water. 
Terchloride of gold is made by dissolving gold in 
uitro-muriatic acid and driving off the free acid by 
heat.—GEORGE EDWINson. 


450507.] — Chloride of Gold.—Perchloride of 
gold, or aurie chloride, is made by dissolving gold in 

- na regia—i.e., a mixture of hxdrochloric acid 
men who use it.—Oss volume of nitric acid. When 
(50443.]—~Scarlatine Vo Porated till it crystallises ; 


ne ly deliquescent, it is best to 
day in warm thin oatmen at wanted at once.— R. A. R. 
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UNANSWERED QUERIES. 
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Ths numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and if still 
unanswered ure repeated four weeks afterwards, Ne trust 
our readers will look over the list and send what information 
they can for the benefit of their ſelloto contributors, 


Since our last M. I. C. E. has replied to 19081. 


Casting in Metal Moulds, p. 41. 

Gas-Stove Exudution, 42. 

American Plow, Filester, and Matching Planes, 42. 
Gramme Machines. 12. 

Gregorian Telescope, 42. 

Street Medical Coil, 42. 

Ornamental Iron Castings, 42. 

Wimshurst’s Intluence Afachine, 42. 

G E. Engines, 42. 

Mercurial Pressure Gauges for Boilers, 42. 


Oreen's Economiser, p. 138. 
Enamel, 138. 
To Clockmaker,“ 139. 


74. Enamel or Paint, 139. 
50086. Etching on Glass, 139, 
5000. Pumping-Engine and Pumps, 139. 
60093. Btep-children, 139 
50094, Candle for Spring Lamp, 139. 
50095. Substitute for Crutch, 139. 
60108. Spiral Turning, 139. 


QUERIES. 
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150508.]J— The Choir of the Imperial Chapel. 
St. Petersburg.—Can any of your readers Rive me 
the size and constitution of the above celebrated choir ? 
Any information or references concerning it would be 
thankfully received by—Georcer BELI., M. A., Mus. B. 


(50509.]—Engine for Lathe.—I wish to fit up an 
engine and boiler to drive my lathe, as I am out of reach 
of other method. The lathe is Sin. centre, single speed, 
very strongly made. Flywheel heavy and counter- 
balanced. iving shaft with cranks outside, each 2;in. 
eocentricity—unalterable. Would it be correct to fit a 
trunk engine cylinder to cach crank! If so, what should be 
theirsize,andofwhatmetal! The centre of driving shaft is 
Sft. 8in. from the centre of fireplace, and stands at right 
angles to it. The grute is 2ft. long, 1ft. wide, and 10in. 
deep, with a hob at each end 7in. x 4in. There is a 
wooden mantelpiece; the arch of the chimney stands 
18in. from top of grate ; the chimney is rvomy, diausht 
1 ; flue about 18in. square. What kind of boiler 

ould I use to go over the grate, and be removable at 
pleasure ; what size should it be to match the engine ; of 
what should it be made; and what would be the probable 
cost! I may add that I turn metal and wood, sometimes 
light and sometimes heavy work, and that my workshopisin 
an upper room over a stable, — GRAHAM. 


50510. — Gauges and Taps.—Can any one explain 
how taps and gauges are finished, so as to give them a 
nice polish, and still retain their exact size one to 
another ! I got some gauges to make, but could not get 
a finish upon the female, nor so good a fit as L have seen 
upon those made by tool- makers. As our shop is a 
small one, and inthe country, I have no experience in 
such exact work.—A Country MECHANIC. 


(80511.]—Voltaic Electricity.—How could you 
temporarily stop or weaken a current in a wire without 
disconnecting it from the battery by means of the motion 
of another wire through which a current is passing! 
Vouraic, 


N duct lion Coil. In No. S4, Vol. XXXIIL., 
. W. J. Lancaster gives a description how medical 
coils are continued with different gauges of wire 16. 20, 


24, 28, 30. I shall be very pleased if that gentleman will 


give the respective weights of wire of these gauges I should 
require to make a good medical coil. I have been 
thinking one about 4in. long, with discs Qin. diameter, 
would make a powerful one. I should be glad to hear 
from any one who has made one of these coils.—Crort. 


{60513.)—Microscopical.—Will any one kindly give 
me some tests for the lin., Xin., and jin. powers of a 
French triplet! Are these lenses worth buying, asa 
rule 1—A. S. U. 


(50514.]—Speculum.—If some of our kind corre- 
oo would give me a little help on this subject, I 
should be exceedingly grateful. How is the tool to be 
moved in grinding speculum—round its own centre, as if 
on a fixed vertical axis, or like the motion of stirring a 
cup of tea! What is the polishing substance to be used 
—sand, or what? Is it neceseary for a Gin. speculum 5ft. 
focal length to be parabolic, or would spherical suttive 7— 
AMATEUR ASTRO. 


ee e Coil. — I have made an 
induction coil, core nearly àin., three layers of No. 18 
wire for primary, and about 13 layers of No. 36 silk- 
covered fur secondary. I got a good lin. spark from it; 
but after a week or two, it failed to give either spark or 
shock. I was advised to unwind it, and found in some 
places the wire Was unconnected. The broken ends had 
small beads of copper, as if it had been fused. I used 
three half-pint bichromates to work it. I will be much 
obliged if some reader will explain the mystery.—E vec- 
TRIC. 

(50516.]—House Tax.—To Mr. WETIERTIEID.—1 
occupy a house, which I shall leave at end of June. 
Ought I to pay the July rate for this house, or for the 
one I go to in same town? I wish to know my legal 
responsibility, so as to avoid being taxed for buth.— 
ENQUIRER. 

150517. TO F. R. A. S. Will you kindly inform 
me what is the highest power I Au us with a 2. iu. 
reflector 1— E. BRxIT TO. 


150518.]J—Granule Battery for Bedroom.— 


4 

Will someone kindly tell me if it would be injuricas t> 
health to keep two sinall cells of the Granule carbon 
form in n bedroom? In outside carbon cell I propose tu 
use bichromate of potash and muriatic acid, «nd in 
porous cells with zine rod chloride of zine and a srosll 
quantity of mercury (to keep zincs amalgamated). I 
want to use it for electric bell, in conjunction with clock, 
to call me in the morning, so it would only be in action a 
few seconds daily. I am aware this is not the usual 
battery used for bells ; but I bave a small magnet wound 
with thick wire (too thick to be used with Leclanche', 
which I wish to use for bell, and I want a battery fur bel 
which I can make use of occasionally for medical cou. 
There are reasons why I cannot keep battery outside the 
room, and bring wires in through door or window. If 
injurious when open, would it act if both inside and out- 
side cells were scaled quite airtight. If abore are 
injurious in a bedroom, are there any forms of battery 
which are not so, und if so, what ure they? I mayadd I un- 
derstand the construction of most ordinary batteries, 50 
need not describe.—Geurur W. 


(5(519.}—-Catameran.—Can any one give a akrfri 
anl directions for building an Indian catamaran? JT have 
come across a picture of one in a book called the“ Land 
of Temples,” one of a scries called“ The World in Lin- 
tures,” published by Cas«cll, Petter, Galpin and Co., and 
full of interesting infurmation, and should be glad of 
full particulars.—V EREIN. 


(50520.]—Slide-Rule.—I want a rule that will give 
the suare measure correctly. Can any of ours tel 
me which is the best and cheapcst for a working plumber! 
A NOVICE. 

50521.]— G. W. Engines.—Could any reader of the 
“E. M.” oblige by giving description of G. W. R. express 
loco. Iirondelle““ (bruad guuge).—P. J. V. 


450522. —- Re moving Stains from Ivory.—A 
few years ago, the white keys of my pianoforte were 
soiled with the juice of orange, leaving yellow otains. 
Can pt * tell me how these stains could be removed: 
A. M. L. 


50523.]— Electro Motor. Would some of our kind 
readers say acter] and size of wire for small electro 
motor, Seimens girder shape armature, 3in. long by 2in. 
diam. I— also best form of commutator! What power 
should I expect from sume, the mechanical parts properly 
turned and titted? I might say I have made emal ones 
which run very well; but I should like to know proper pro- 
portions of wire for armature and field magnet, which 
are of cast iron (soft). Also, if I were to wind small 
armature with fine wire, and fleld-magnets, could I get a 
machine like a medical magneto, or should I have to have 
permanent magnets! Any answer to the abor would 
greatly oblige—AmaTEuR Moron. 


(60524.]—Electrical.— How could you prove that the 
electrical differeuce between the prime conductar and the 
rubber of an electrical machine is of the Ame kind as 
that between the copper and zinc ends of a battery! An 
carly answer will oblige—Vo craic. 


(50525.]}—Electrical Pen.—Can any realer of the 
„E. M.“ give me any practical hints respecting the use 
of the “electric pen“ The pen consists of a vibrating 
needle in a holder, worked by an electro-magnet provided 
with a make and break like that on an induction œil. 
The points upon which I should be glad of information 
are the following :—(1) Amount and best description of 
battery power. (2) Most suitable paper to use for the 
stencil, (3) Best surface to place latter upon while 
writing. Would ordinary foolscap on a smooth slah of 
soft lead be a good arrangement! (4) Compositan of 
inking roller. (5) I suppose ordinary printers’ ink is the 
proper ink for printing off! I have never seen such a 
pen in use, and would, therefore, be thankful for the 
above, and any other information likely to be of service. 
~—Canny Scott. 


(50526.|)—Legal.—To Mr. WETHERFIELD.—A gentle- 
man hu ving property, dies, leaving a will, at which ume 
there are living, his three sisters, Margaret. . 
Hannah, one nephew, Thomas, and two nieces, y 
and Jane (son and daughters of his sister Mary:, [also 
nephew, Matthew, and two nieces, Dorothy and Elusteth 
(son and daughters of his deceased brother). He wills to 
his sister Hannah, a certain amount per week during hrr 
life, and to his nephew, Matthew, and nieces, Dorothy 
and Elizabeth, also a certain sum per week, until the 
decease of his sisters, Margaret and Mary, to whom = his 
sisters, Marguret and Mary) he leaves the remainder of 
the rents derived from the suid property, during their 
natural lives, after which the property has to be diwel 
in equal shares and proportions amongst his nephew and 
nieccs, and to be conveyed, transferred, and asumal., as 
and when they shall respectively live to attain the age of 
21 years. Of the nephews and nieces, herein named, only 
three lived to attain the age of 21 —xiz., Thomas, 
(who: is since deceased, having made a will leaving his 
share to a stranger) and Matthew and Dorothy. who are at 
present living. To what proportion of the property u 
each entitled! 2nd. Of the three sisters of testator only 
one survives, namely, Margaret. Is she entitled to the 
whole of the rents derived from the property !—if ov%, 
who else is entitled to a share —IXGUIEER. 


(50527.|-To Mr. P. J..Davies.—On page 101 of 
the“ E. M.“ in Practical Notes on Plumbing.“ fourth 
line, what should the reference letter be? On pace Iu? 
of the E. M.” in * Practical Notes on Plumbing.” 
fourth line, what should the correct reference number hs! 
On page 212. E. M.,“ on Dinphragm Pumps, is F.“ in 
the sixth line correct 2— H. 8. E. S. 


(50528.] — London, Tilbury, and Southend 
Railway.—Sketch and any information wanted of m- 
engines on this line. I think they resemble those of the 
L. and S. W. Ry.. illustrated a week a so ago. Ths 
appear to be very powerful. and are very heavy ait 
massive looking. What is their power! IE there mor 
thin the one type? Sketch and any injormauuon and de- 
tuils will oblige— E. E. R. T. 


505 29.]J— Spanish and Italian Locomotives. 
—To Mr. Gutenr.—Some time ago, Mr. Gobert, III 
answer toa correspondent, sent twoor three very intereat- 
ing letters with several sketches with mference to tog 
various types of French locomotives. Would he, or son: 
oth: r correspondent, kindly give some infasmatiem aL 
sketches 01 the types in use on the Syunish and [tet 
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to keep a lad to one kind of job, and he learns nothing 
1 15 I should be glad also of hints as to choice of a 
e.— Fp. 


I50557.]— White Metal Bearings for Lathe 
Manodrel.—To “Mecnanieus,” op Orukns.— Would 
you kindly give the composition of the above spoken of in 
your article on a traversing mandrel lathe some time 
eee Is it the same as Parson’s ‘‘ white brass ” ? — 

D. 


50558.] — Rubber Toys.— Wil any fellow-reader 
of the “ E. M.” kindly inform me how the hollow rubber 
toy balls, animals. &c., are moulded and coloured ! 
Quantities are made in Germany. Is there any differ- 
ence in the manufacture [—Noau’s Arx. 


_[550.)—Bicycle Oranks. — The cranks of my 
bicycleare keyed on. Please tell me the easicst way to 
ger them off.—W. H. GkOOx. 


150560. — TO Mr. Lancaster or Sigma. —1 
am thinking of fitting up several electric clocks to be 
worked by one regular clock. I have head that this is 
done in some of the streets of Brussels. Will either of 
the above gentlemen tell ine how it is accomplished ! A 
sketch of the necessary machinery would be very accept- 
able. Also kind of battery, and periods at which current 
is sent through the “ secondary” clocks. I have the 
E. M.“ for some years back, if it is desired to make refer- 
ence thereto.— W. 


150561. —- Gymnasium Fittings.—I want to set 
up a flying course ” for boys about twelve years of age, 
and purpose to erect a larch post 20ft. high, with an oak 
crosshead, like a turnstile; urins of 4ft. radius. How 
should I cap the post, and construct the pivot so as to 
turn easily when even one boy is practising - the lever- 
age being hard upon the central pin, and in a position 
where it cannot be easily got at for lubrication. Also, 
what are the proper dimensions for a pair of parallel bars 
for boys of that age —HAuMkk. 


of hydrogen and oxygen. Beo Phil. Trans for 1909.” 
Can“ Sigma.“ Mr. Allen. “ Eclecticus,” or any other of 
our chemical readers, say how these statements have been 
disproved, S as to admit nitrogen into our present list of 
elementary bodies, or how far there may be any possible 
truth in the stutement that it“ would appear to be a 
compound of H and O”? I do not remember having 
noticed this before, or seen it mentioned elsewhere, and 
therefore it came as rather interesting to me.—ExreEui- 
MENTEB. 

[10544.)-Gas Analysis.—Orsat’s method and 
description of apparatus used for the determination of 
carbonic acid and carbonie oxide in flue gases, would 
greatly oblige.— W. A. B. 


1505 15. Manganese and Chloride of Zinc 
Battery.—1 um entertaining having batteries fitted to 
medical coils of the following construction :—Negative 
element carbon cylinder (same size as a Leclanché 
porous pot) filled with granular carbon and manganese. 

ositive clement, amalgamated zine cylinder, through 
which is inserted the carbon cylinder, the large surface of 
zine being intended to reduce the internul resistance. 
Fluid. a 20 per cent. solution of chloride of zinc, as used 
with Guiffe’s battery of similar construction, but with 
zine rod in lieu of cylinder. Will any kind correspondent to 
“ ours ” inform me (1) the most suitable distance between 
the two cylinders? (2) Might the carbon cylinder be 
packed with manganese only ? (3) Would a solution of 
chloride of ammonium give better results! Gaiffe claims 
for chloride of zinc—(1) No creeping up of salts; (2) 
the oxide of zine formed does not adhere to the zine, but 
falls tothe bottom of cell; (3) its affinity for water con- 
siderably diminishes the amount of evaporation. I 
would further ask whether placing the zinc cylinder 
inside the carbon cylinder, and packing the outer cell 
full with manganese and carbon, would be a better ar- 
rangement 1— EIL. ECTRO-XIEDICAL. 


50546.]J— TO Mr. Lancaster.— Will you kindly ray 
how best to adapt the lantern lenses described beneath to 


railroads t Ruch information would be generally interest- 
inz and instructive, and I trust this will not be relegated 
to the U. Q. limbo.—Russett. 


50530. American Locomotive Valve Gear. 
—Can some loco. friend give me some details of the above! 
Is the ordinary English eccentric gear ever used! Is it 
worked from a shaft or from the piston or connecting 
rod! Details or sketch would oblige—Russeu. 


(50531.)—Injector.—My injector flies off, and will 
never take up all of the water on locomotive, works with 
live steam from top of boiler. A remedy for that would 
oblige one in a fix.—W. K. 


(50682, |“ Boards for Oil Painting.— Would any 
reader oblige by giving the process by which straw und 
mill-boards are prepared for oil painting ? The“ Academy 
Boards,” which the artist’s colourmen supply, seem dear, 
if there is nothing costly about the manutacture.—J. A. 
Gobunx. 


[50583.]—Charcoal.— Will some kind reader inform 
me how powdered charcoal is pressed into a solid mass to 
resist the pressure of water from washing it away, yet it 
is able to filter the water 7—A Novice. 


(50531.])—Softening Iron and Steel.—In reply to 
query, No. 60209, p. 225. Juck of All Trades ” recom- 
mends whiting for softening iron or steel, but says noth- 
ing as to method for using same. Will he be goud enough 
to supply this deficiency ?—Iora. 


50535. Hard Water. — In the neighbourhood 
where I live, the water is very hard ; that is, it contains 
lime. How can I remove the lime to make the water soft! 
We have to use the water for all purposes (washing, 
heating, drinking, &c.). Some two thousand gallons are 
ased during 24 hours At present, it is pumped into a 
large tank at the top of the building, and afterwards 
enters a boiler, and then the heating pipes ; new pipes, 
after being used a few weeks, are found to be nearly full 
of hme. I have seen a 3in. pipe after six weeks’ use with 


only jin. or lin. hole in it, the rest being full of some 
white substance, which I take to be lime. The hot-water 
taps are continually getting out of order; the white sub- 
stance seems to get into them and cut them. If any of 
the readers of the E. M.” know of any means toremove 
the lime, they will oblige many readers by informing them 
of the same, I am sure. There are others, no doubt, be- 
sides myself, who suffer the loss of a good sum of money 
every year through being obliged to use the same kind of 
water. Readers kindly oblige—A DaBBLE R., 


(50536.1—Brazilian Locomotives.—Information 
wanted of the ditherent types of locomotive eugines and 
tenders used on the Dom Pedro Segundo, aud other 
Brazilian and South American lincs.—PanaMa. 


(86537.}—_Uniecycle.—Would “ H. H.C.” and “F. 
H.“ (60343, p. 231), kindly say whether the eketch in this 
weck“ s E. M.“ is that of a machine which has ever 
been used for any practical purpose? My reason for 
asking is because i scot an almost identical sketch to the 
Mecuasre about 1870 (calling the machine a unicycle), in 
reply to some correspondent ; but explained that I did 
not consider the machine would be of any paactical use 
on account of the necessiry weights for balance. In the 
last Albert Hall Exhibition there was a 62in. unicycle 
without anv balancing weight at all: simply the front 
wheel of u bicycle with about Sin. of backbone, spring, 
Ke. Has any one ever seen one of this size ridden on a 
road ?—-B. H. 


(69533.)—-To “J. K. P."—Will J. K. P.” kindly 
favour us with a sketch of his two die chuck ? I wish to 
tit one to my lathe. Please give dimensions.—W. C. D. 


(60539.])—Slow Speed for Lathe.—In describing 
his overhead motion a short time since. G. H. H.” says 
he has an excellent way of giving a sluw speed for iron, 
&c., to bis lathe. Will he Be describe it, or give u 
sketch, and oblige I- W. C. D. 


1505 0.]— Books on Chemistry. — Could any 
chemical reader recommend me a good book on Inorganic 
and Organic Chemistry, particularly the uses of the 
various chernical substances jn the arte, manufactures, 
and rocdicine ! I have Hareourt and Madan's “ Practical 
Chemistry.“ and Tate's * Experimental.” —T. E. L. 


„ wish to blow up the stump and 
root of a tree which has just been cut down. Can any 
reader tell me how to manage it! I chictly want informa- 
tion as to size of hole for the gunpowder, and the best 
position for it, and also how much powder should be 
used, and how should it be exploded! The stump is 
n bout gft. in diam.—C. N 


. 41. 


150542.]J—Executorship.— Will Mr. Wetherneld be 
RO good as to answer an anxious one—a purchaser of the 
Mecuanic from its commencement to the present week— 
whether two executors having, by will, to safely and 
securely invest £3,000, and to pay the interest of the 
same to the testator's step daughter during her life, and 
after, the interest to her children up to 21 years of age, 
and then to divide the capital between the two children, 
are acting legally in investing only £2,700, and paying 
the balance as legacy to Government, seeing the step- 
duughter has had a life interest in the matter, and that 
the deprivation of the interest on so large a sum as £300 
is a great loss; and if such a sum had to be paid, could 
it not be arranged with Government to pay it annually, 
and should not the children, on attaining their majority, 
have to pay this, or a proportionate, sum ? Are not the 
executors compelled to render an acconnt of the division 
of the funds intrusted to them to divide under the pro- 
visions of the will? Can executors, having made an 
investment of the moncy without consulting those 
named in the will, depute their trust to unother, or 
retain, while acting, the deeds of a house left to a person 
named in a will to prevent such deeds coming into posses- 
sion of the husband [—Awn Anxiovs Ox E PUZZLED. 


(50543.)—Nitrogen.—In looking up foratomic weights 
of nitrogen I came across, in an old book by Samuel 
Furkes, published 1814, the following statements :— 
From some late experiments it seems probable that 
nitrogen is not a simple substance. Indeed, the experi- 
tnent of Dr. Priestley, by which he procured several por- 
tous of nitrogen from thesame distilled water by tedly 
treezing it, seems to confirm this opinion. But the novel 
experiments of Sir H. Davy are more to the purpose. 
Fyrom these jt would appear that nitrogen is a compound 


a camera as a landscape lens! 
It ut present. 

peaa as I presume one is necessary to prevent diff used 
i 


plano convex slightly separated, giving together a focus 
of 1211. Compound plano-convex lens focus Sin. These 
are in a brass tube, aud separated from each other by 
about 2jin. 
last 1din. diam. The whole set combined give a focus of 
Zzin.— V. V. 


furnishe 


There ix no diapliragin in 
Of what size should this be, and where 


ght affecting sensitive dry plates! Conca va- convex and 


The first-named are in. diam., and the 


{60547.]—Legal.—A man dies, leaving his property ‘a 
freehold house) to his widow for her life, af ter- 
wards to his two daughters, shure and share alike. Has 
the widow any right to raise money by mortgaze of the 
property, for she may get rid of it all; and having 
married one of the daughters (three yeurs since), have I 
no locus standi in the matter I NEO. 


Oe auction Coil. — Would any of ours 
kindly tell me, (1) the most suitable ze wire and number 
of layers, also length and diameters of core, for a coil. 
whose secondary cunsists of two pounds of No. 40 
silk-covered copper wire - What length spark ought it to 
vive with six Groves, if well mie! (2) What awlvantaze 
is there in using sucha thick wire for primary! Would not 
three layers, of No. 30 suit a zin. core as well as two 
laverg uf No. 16? (3) About what size. and how many, 
sheets uf tinfoil should J use for the condenser of a coil 
Ain. lang. core din. diameter, 3 layers of 22 fer primary, 
16 layers of 46 for sceondary now giving without a con- 
denser zin. spark, with one pint bichromste.—L. W. 
WII. LIS. 


50519.) Plumber's Metal.—I have a quantity of 
metal, and it has become rough and short, so thut I cannot 
wipe n smooth joint. I have put indre tin in it, and cannot 
alter it. Any information from any plumber will greatly 
oblige—Younxs PLUMBER, 


[50559.]—Pumping.—How much water should three 
Tin. barrels with ùin. suction, throw, stroke of bucket 18in., 
and working 20 strokes per minute? Length of suction 
10ft., length of 6in. main to reservoir 900 yards. Any 
information will obLuge—Yotxeu PLUNGER. 


(50551.1—Photographic Backgrounds. — Will 
geome photo. friend instruct me how to paint these—colour, 
what to use, oil or water.: Shall I paint landscapes full 
oï detail (make a picture or sparingly !—and please give a 
ee upon sume for inside studica and oblige— 


50552] —Plaster Casts.— Will some kind reader in- 
form me of the modus operandi of taking a copy of a 
carved bracket in plaster of Paris A. J. A. X. 


150553. — Mineral Waters.—May Iask any readers 
if they can tell me of anything that will produce a per- 
manent head of creamy richness upon mineral waters, 
beers, ales, ciders and wines, something like the French 
gum or cream extract ?— E, Suri. 


(60551.]—-Hardening Small Screws.— May I re- 
spectfully regucst the aid of some of your correspondents 
in my desire to case-harden small articles, such as screws, 
nuty, and bolts, Kc. Iam iuformed that there is a fluid 
composition containing carbolic acid, which gives most 
excellent results, when the articles ar: heated ts a blood 
red and imincrsed. I shall feel grateful if some of your 
correspondents will aid me in this matter.—Naws. 


(50555.]—Opera - Glass.—Is it possible to obtain 
high power and definition in a small size opera- glass I 
am near sighted, requiring, whut I believe is known ag a 
10in. concave, The small opera-glass which I use does 
not define as clearly as I could wish across a large 
theatre. I have now and then tried expensive small 12 
lens glasses by eminent makers, but they seem to dazzle, 
Du I require spevinily made lenses, being near sighted ! 
Any bints would oblige—H. J. 


wis. |—Learning a Mechanical Trade.— 
ill some reader kindly advise a lad, 14 years old, with a 
decided taste for mechanical work, whuisdesirousof becom- 
ing an engineer, carpenter, or some trade of the kind ? 
He has been well brought up and fairly educated ; but 
his friends cannot atturd to pry a premiuin, and he would 
have to work his way. Now, is it bext totry and get him 
into works, such as railway shops, or intoa 

small shop? I have heard the opinion given that the 
latter turn out the best workmen, as the former are too apt 


150562. —Polishing Pitch Pine. — Can any of 
ours kindly say what kind of varnish is brushed over the 
work before polishing ? What does the polish consist of 
besides methylated spirits and shellac, and in what pro- 
portions 1 How can I deepen the colour I XESALLAw. 


150563.]— Wire Hooks.—I have to make 100,000 
wire hooks out of wire jin. thick. Can any of ours 


SRKETCH or Hook Requigep. 


L a 


tell me what kind of machine could be made to doit? A 
sketch of same will much oblige.—Y E»saLiAaw. 


(60564.)—Traction Engine.—Will some one oblige 
by answering the following? Is the cylinder always 
horizontal on a traction engine? Could it be placed 
advantageously in a vertical position ut one side of fire- 
door where the driver stands, and working on the trunk 
Principle, with the crank shaft and bearings in the same 
place as usual? And would the vibration which takes 
place when the engine is stopped to drive any machine, be 
obviated by placing the cylinder in a vertical position ? 
Ii the cylinder wus in this position, would it be possible 
to have a tank on the boiler, or would it make the engine 
tov heavy !—and would the trunk principle (if applicable) 
be heavier than the slide-bars ?—8, R. 


50565.] —-Meteorological Instrument. — What 
instruments are used for dehoting the amount of electricity 
inthe air! I have thought ef using a galvanometer 
with one wire on top of house und uther to earth, but 
should like to know whether safe before using one.— 
GRAPHO. 


(59566.)—Gramme Machine.—I have a small 
Gramme machine which works very well when a current 
of three Bunsens is sent through the magnets, but I can- 
not make it self-exciting. Can anyof * uurs tell me Some 
way Of obtaining this latter! Would it be any use putting 
a permanent manet by the side of electro magnet ! Aleo 
would anyone kindly tell me a guud battery, which does 
not require much looking after, and which would do for 
lighting incandescent lamps I— HoRkSE- Pow es. 


[50567.1— Powerful Permanent Magnets.— Can 
anyone tell me the best form for a permanent horseshoe 
maguet, so us to give the greatest lifting power! Is it 
better to huve the les parullel like those used in 
magnetos, or only to bring the extreme ends near together! 
How was the permanent magnet constructed, now in the 
Royal Institution, made by Huccker, of Nuremberg, which 
sustains 146 times its own weight? Could one be now 
constructed on a much larger scale, capable of sustaining 
Na the sume number of times its own weight -A. 

ALDWIN, 


(50568 ]—-Soap Making.—I wish to make a clear, 
strong solution of soap that will form a whitish jelly 
when cold. Can I do so by boiling together enustic soda 
and tallow; if so, what are the proportions required ot 
each I— W. O. TAL Corr. ` 


(50569. Colliery Managers.—Will some readers 
of the“ E. M.” kindly inform me as to the best books to 
be studied for examination to become colliery manager in 
South Wales, mentioning their prices, and the name of their 
authors, and pub:ishers { Also, are copies ut the questiuns 
set at such examinations published '—A. Tracnens. 


[50570.] Medical. — Would Drs. Allinson or Ed- 
munds kindly give me their advice? I haveacontinual head 
ache; the pain seems to centre itself at a point just above 
the nose, between the eyes, A local doctor, I have con- 
sulted, says, there is congestive matter at this point, and 
that it will never be better until this is removed; yet he 
never offered to give me anything to remove the obstruc- 
tion. Would our kind medical friends give me their valued 
assistance { The pain is a dull continua! ache, and works 
across the forehead, from the point named. I have also u 
continual noise in the left ear—will they both arise from 
one cause! The commencement of my trouble was 
scarlet fever. I am trying vegetarian dict, but it does not 
seem to give relief. ps I ought to mention that I 
am of a rather nervous temperament, and that my head is 
always worse in hot weather, looking intently at one spot, 
gtobping down, or looking upwards.—HEADACHE. 
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[50496.]-—L. & N. W. Locos.—The valves of 
Mr. Webb’s latest class of goods engine are regu- 
lated by Joy’s patent motion, working from the 
connecting rod. They have boiler and firebox of 
the same size as engines. Their wheels are 
5ft. Gin., coupled, and made of cast iron. There 
are ten of the above class working. No three- 
cylinder goods engines are yet built.—THUNDEER- 
BOLT. 

[50496.]—L. and N. W. Engines.—What no 


UNANSWERED QUERIES.. 


— — 
The numbers and titles of queries which remain unan- 


swered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards, 
our readers will look over the list and send what information 
they can for the benefit of their fellow contributors, 


We trust 


Since our last M. I. C. E. has replied to 49681. 


i] 
Will someone kindly tell me if it would be injuricaus to 
health to keep two small cells of the Granule carbon 
form in n bedroom ! In outside carbon cell I propose to 
use bichromate of potash and muriatic acid, and in 
porous cells with zinc rod chloride of zinc and a small 
quantity of mercury (to keep sincs i 1 
want to use it for electric bell, in conjunction with clock, 
to call me in the morning, so it would only be in action a 
few seconds daily. I am aware this is not the usual 
barta used for bells ; but I have a small magnet wound 
with thick wire (too thick to be used with Leelanché), 


which I wish to use for bell, and I want a battery fur bell 
which I can make use of occasionally for medical coil. 
There are reasons why I cannot i? battery outside the 
room. and bring wires in through door or window. If 
injurious when open, would it act if both inside und out- 
side cells were sealed quite airtight. If above are 
injurious in a bedroom, are there any forms of battery 
which are not so, and if so, what are they? Imayadd I un- 
derstand the construction of most ordinary batteries, so 
need not describe. GEORGE W. 


(5(519.|—Catameran.—Cnn any one give a ske@h 
and directions for building an Indian catamaran? I have 
come across a picture of one in a book called the Land 
of Temples,” one of a scries called“ The World in Pic- 
i tures,” published by Cassell, Petter, Galpin and Co., and 
full of interesting information, and should be glad of 
full particulara. —V EREIN. 

(50520.]—Slide-Rule.—I want a rule that will give 
the square measure correctly. Can any of ours tell 


me which is the best and cheapest for a working plumber! 
A Novicx. 


doubt W. Thompson refers to is the plan adopted 
by Mr. Webb in his new express engines — that of 
Joy's valve gear. It is a recent invention, and a 
vast improvement, it is said, over the link - motion, 
which is altogether (when Joy’s plan is sanoen 
dispensed with. Of the working of these valves 
can give no information, and, as far as I am aware, 
no descriptions of them have yet been given in any 
engineering papers, although a well-known one is 
about to publish,a series of articles upon the sub- 
ject. As I was myself informed of these goods 
engines being constructed without link motions 
after the introduction of the ‘‘ Experiment,” there 
can scarcely be any doubts as to the plan being 
Joy’s valve gear. I have not heard of the compan 
building three-cylinder goods engines.—F. W. 
BREWER. 


(50498.] - Anatomy.—The science of embryonic 


49783. Casting in Metal Moulds, p. 41. 

Gas-Stove Exudation, 42. 

American Plow, Filester, and Matching Planes, 42. 
Gramme Macbines, 42. 

Gregorian Telescope, 42. 

Street Medical Coil. 42. 

Ornamental Iron Castings, 42. 

Wimshurst’s Intluence Machine, 42. 

G.E. Engines, 42. 

Mercurial Pressure Gauges for Boilers, 42. 


Green’s Economiser, p. 138. 
Enamel, 138. 

To Clockmaker,“ 139. 

Enamel or Paint, 139. 

Etching on Glass, 139. 
Pumping-Engine and Pumps, 139. 
Step-children, 139 

Candle for Spring Lamp, 130. 
Substitute for Crutch, 139. 


development has shown and proved that the fœtus 
of the human being is at the sixth month thickly 
covered with fine hair resembling wool, named by 
the doctors lanugo. Both the feet and hands are 
developed in a manner no different from the 
development of the fect of the reptile or the wings 
or feet of birds. There is a kind of projection 
from the side of the foot, which, however, 
subsequently retires. The heart, which har, 
when fully developed, four cavities, consists, at 
first, of a single pulsating vessel. In the pre- 
liminary stages of the human embryo, a long tail 
is produced, which, in the course of time, divides 
and forms the legs. I: think the above will be 
sufficient to prove to Antares that the passage 
found by him in The Ninetcenth Century of this 
month is substantiated by facts. It may be re- 
marked that these facts, amongst others, are put 
forth by Chas. Darwin in support of his theo 
respecting ‘‘ The Descent of Man.”—G. H. 
BIRCHALL, 5, Mark-lane, London. 


{50500.] — Glass Working.—aA fine matt surface 
on glass may be obtained by grinding the surface 
on a wooden wheel, with wet silver eand.—GEORGE 
Epwinson. 


[50500.]—Glass Working.— Nothing better or 
easier than flour emery washed to get the coarser 
particles out. To get a true flat surface you must 
work three pieces of glass together alternately. If 
you do not succeed to your liking, write again, or 
advertise your address. I shall be pleased to hel 
you, and would send you a disc or square groun 
and fined.—J. C. L. 
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— NOTICES TO CORRESPONDENTS. 


Correct Solutions to 834 by Schmucke, Frank Thorpe, 
z W. H. Gates, R. A. B., E. W. Adams, Joseph 
arrar. 


Toursry problems received from R. I. P. We beg to re- 
mind our readers that no Tourney problems can be 
received after May 31. At present, we have only had five 
sets : if there are fewer than ten competitors, the number 
of prizes will have to be lessened. The names of all 
those who intend to compete in the solution Tourney 
should be sentin this week. 


E. M.—Tourney game received from Mr. Vincent. The 
following is at present the score ( + signifies won games, 
— lost games). Blake + 3 — 2, Clothier + 2 — 2, Gill 
— 3, Mainwarning + 8, Jewett + 4 — 2, J. Pierce + 3 
— 4. W. T. Pierce + 4 — 2, Reynolds — 8, Russell + 3, 
Studd + 3 — 1, Vincent + 34, Vivian — 4. Messrs. 
Baron and Selwyn have retired from the contest. 
Several more games have to be played. 


THE Southern Weekly News is about to start a Chess 
Columnonaccountof the increased interest taken in the 
garme, especially in the County of Sussex. Weneedonly 
poiat to the fact that the newspapers think it worth while 
to give a fair amount of space daily to chronicle the 
resulta of the great Chess Tournament now being held in 
Loudon (and in one instance actually to give the games 
Plaved), to show how the interest in Chess is spreading 
unong all classes. It is well known that Prince 
Leupold has studied it in both its branches. A 
touruament with living pieces was held on May 7 for 
the benefit of a London hospital in the presence of the 
Prince and the Princess of Wales and their children, 
the Duke of Teck, and the Princess Mary of Cambridge. 
In almost every town in the kingdom of any note Chess 
Clubs have been formed, and the liternture on the sub- 
ject is enormous, and still increasing. Chess is a game 
so free frum debasing influences, and so highly intel- 
lectual, that these facts are cheering enough, especially 
when we consider that it is within th» reach of the 
humblest. and poorest: the only danger being lest 
when once the guine is learnt, too much time be spent 
over it on ac unt of its wonderful fascination. 
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Spiral Turning, 139. 


| QUERIES. 


— . — 


150508.]J— The Choir of the Imperial Chapel. 
an any of your readcrs give me 


the size and constitution of the above celebrated choir ? 
Any information or references concerning it would be 


ully received by—GgoOoROE BLI, M. A., Mus. B. 
150509.]— Engine for Lathe.—I wish to tit up an 


engine and boiler to drive my lathe, as I am out of reach 
of other method. The lathe is in. centre, single speed, 


Flywheel heavy and counter- 


very strongly made. 

balanced. "Siving shaft with cranks outside, each 23in. 
eccentricity—onalterable. 
trunk engine cylinder to each crank! If so, what should be 
their size, and of what metal! The centre of driving shaft is 
5ft. Sin. from the centre of fireplace, and stands at right 
angles to it. 1 

deep, with a hob at each end 7in. x 4in. There is a 
wooden mantelpiece ; the arch of the chimney stands 
18in. from top of grate ; the chimney is roomy, draught 
plonda ; flue about 18in. square. What kind of boiler 


Would it be correct to fita 


The grate is 2ft. long, 1ft. wide, and 10in. 


I use to go over the grate, and be removable at 


pleasure; what size should it be to match the engine; of 
what should it be made ; and what would be the probable 
cost! I may add that I turn metal and wood. sometimes 
light and sometimes heavy work. and that my workshop is in 
an upper room over a stable,—GranaM. 


(50510.)—Gauges and Taps. Can any one explain 
80 as to give them a 


Open ale 

U J without feeling fatigued, and read 
what Dr. Edmunds has said in recent volumes.) — Ex- 
QUIRER. (There are such machines, but we do not 
know who sells them. If we wanted one we should 
apply to those who sell printers’ materials. They are 
automatic, simple, and cannot be very costly.) - WV. R. 
(Certainly. Any photographer will give an estimate of 
the cost.)—Omicron. (Usually done by drawing 
another magnet over it; but in your case it would be 
better to magnetise by putting within a coil, through 
which a current is , and, considering the size, 
you would act wisely by getting it done by a profes- 
sional. No book on such a subject, but p 1 of in- 
formation in back numbers.) — L. BELLINO. (To what 
does your letter refer“ the 33rd section of the 16th 
ae ” of what? You do not say what Act.) FOAr. 
(We are not aware of any experiments of the kind ; as 
the question is of no practical importance, it is not 
likely that any have been made. Any difference is com- 
pane for in the fact that a veasel is less immersed 
salt than in fresh water.) - SAN DV. (You can make 
chloride of zinc by adding zinc cuttings to hydrochloric 
acid as long as they are dissolved. The discs may be 
of any convenient size. They are ee one on 
the other, and held together by a cylindrical frame of 
ass or Wood rods, and wooden or ebonite ends.)—G. 

. Petty. (There is a good article in No. 770 on 
home-bound ks, which will just suit you. It is in 
stock, and can be obtained by sending five halfpenny 
stamps to the publisher.)—Jonas Brown. (It is a mild 
laxative and stimulative diaphoretic, and a 1 quan- 
tity may be taken without reaching excess. We have no 
notes of the result when that point is reached, probably 
because no one has exhibited it to that extent, except 
Mrs. Squeers.) — Ic ABOD. (It acts as a condenser, and 
so increases the length of spark, but similar effects can 
be obtained by simpler means. See the indices of 
Vols. XXIX. and XAX., or p. 395, No. 744, for in- 
structions how to make.) —SUrr EMEA. (Galvanic (not 
magnetic) belt on p. 311, last volume; but see p. 435, 
No. 929, for information which may be useful. Mag- 
netic appliances are useless.) — L. O. R. (You will find 
information on the subject in back volumes, but surely 
you understand that any process of the kind is com- 
mercially valuable. You can do something by passing 
it through animal charcoal, which will, at least, de- 
colourise it, but as to bleaching. that is another mutter.) 
—Puoto, Glasgow. (Answered over and over again in 
many back volumes. Precipitate by the gradual addi- 
tion of common salt; collect and dry, and fuse ina 
crucible, with carbonate of potash as a flux.)—R. J. G. 
(1. Not without the special appliances, for it is, so to 
eak, ‘* lithography” on zinc plates instend of stones. 

e suspect go Mean something else. See the index 
to Vol. XXVII.) — Sic Vos sox Vusis. (We should 
think so. You should apply to some of the electrical 
apparatus makers who advertise in these pages. or 
insert an advertisement in the “Sale Columa.“— 


C. W. I. 


(We fear there os little chance of the revre- 


(50521.)—G.W. Engines.—Could any reader of the 
„E. M.” oblige by giving description of G. W. R. express 
loco. Hirondelle ” (broad guuge).— P. J. V. 


450522.] — Re moving Stains from Ivory. — A 
few years agu, the white keys of my pianoforte were 
soiled with the juice of oranges, leaving yellow stains. 
oy any rada tell me how these stains could be removed? 


(50523.)—Electro Motor.—Would some of our kind 
readers guy ape and size of wire for small electro 
motor, Seimens girder shape armature, 3in. long by Lin. 
diam. !—also best form of commutator! What power 
should I expect from same, the mechanical parts properly 
turned and fitted! I might say I have madc small ones 
which run very well; but I should like to know proper pro- 
portions of wire for armature and ficld magnets, which 
are of cast iron (soft). Also, if I were to wind small 
armature with fine wire, and field-magnets, could I get a 
machine like a medical magneto, or should I have to have 
permanent magnets! Any answer to the above would 
greatly ublige—AmaTEuR MOTOR. 


[60524,]—Electrical.—How could you prove that the 
electrical difference between the prime conductor and the 
rubber of an electrical machine is of the same kind as 
that between the cop r and zinc ends of a battery ? An 
early answer will obſige — Vol TA10. 


(50525.]— Electrical Pen. — Can any reader of the 
E. M.“ give me any Pa hints respecting the use 
of the “electric pen f The pen consists of a vibrati 
needle in a holder, worked by an electro-magnet provided 
with a make and break like that on an induction coil. 
The points upon which I should be glad of information 
are the following :—(1) Amount and best description of 


power. (2) Most suitable paper to use for the 
each Best surface to place latter upon while 
=J. F. Nd ordinary foolscap on a smooth slab of 
hand is the p arrangement! (4) Composition of 


— 

ledge as he can aclu ~ppose ordinary printers’ ink is the 
your back numbers. a off? I have never seen such a 
Carter, Castle-street, H-herefore, be thankful for the 
(Tou can see them at me ation likely to be of service 
obtained a list of the maat.., . . 
pattern you would make. It is simply a 1. 
the oil, with a wick tube Ae or more), and & Sec 
round the flame on which the vessel to be heated is 
n H. Fieru. (If it is mackintosh it is 

leached rubber, and there is no way of repairing it 
except recoating it with solution, which can be done 
only at a factory. We suspect, if you asked at the 
shops, the answer would be not worth while,“ as it 
would cost more than it would be worth.)—J. F. (We 
do not remember it. It is not in the last volume. 
They are moulds, the germe of which are everywhere. 
Minute fungi, which flourish upon all sorta of things. 
For ink it is usual to add a few drops of oil of cloves; 
but creosote, carbolic acid, and similar antiseptics will 
do. It entirely depends on the nature of the substance 
—some arc foods for moulds, on which they germinate 
and multiply rapidly. There isa recipe for burnishing 
ink on p. 15, Vol. xX XV., and another on p. 3%, Vol. 
XXIV.) —T. E. L. (Will not the batter 
on p. 227 suit? It is necess to know the geal Se 
before recommending a battery, for the cell that is best 
suited for depositing metals is not adapted for use with 
coils, and so on; besides, some are troublesome, othens 
give off fumes, and yet are preferred for certain pur- 
poses.)—C. B. K. (Chamois leather. Get some one 
to make the tubes fit.)—Isvanio, (Mr. T. F. Unwin, 
Holborn Viaduct, publishes a little bouk on the subject. 
Bogue publishes Mr. Taylor’s work. Any bookæller 
XII get them. Much information in Vols. XIV. to 
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Every Workman connected with the B 
Trades requiring u Situation should advertise in “THE BUILD- 
ING NEWS,” published every FWIDAY, pa Fourpenoe. 
at 31, Tuvistock- street, Covent- garden, Loudon, W. C. 

“THE BUILDING NEWS" is the Princi 
senting Architects und Builders, and has the 
of any Professional Journal in the kingdom. 

Every Workman should insist on seeing “THE BUILDING 
NEWS “every week at his Club or Cofee House. He wit) und 
more“ J. ists of enden for new work lu it every week than iY 
any similar paper, and can thus judge where work is likely to be 
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munication if he wants iy know anything about his trade; 20 
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SECONDARY BATTERIES. 
By JoHN T. SPRAGUE. 


THESE instruments of science are based 

upon the natural fact that most 
operations are reversible: a falling weight 
will drive clockwork, and the clockwork will 
raise the weight. So in chemical action 
oxygen and hydrogen combine and give u 
energy while forming water, and an eq 
quantity of energy applied as an electric 
current decomposes the water (unburns it, 
in fact) and separates the gases. In this 
action the energy connected to one equiva- 
lent H 1 grain, O8 = water 9, is measurable 
as 6,840ft.-lb., and the electric conditions 
represent an EMF of 1°5 volt. In like 
manner every chemical action which, giving 
up energy, constitutes a battery or electric 
generator, can be reversed by means of a 
superior E M F, when it receives and stores 
up energy. Such batteries are therefore 
called accumulators; they are also called 
polarisation batteries because the E M F found 
to exist upon pairs of plates in an electro- 
lysed solution was attributed originally to 
some electric polarisation, whereas it is 
simply the reaction of the chemical agents 
collected upon the plates. 

2. In the Smee cell we have zinc displacing 
hydrogen as shown in the accompanying 
diagram. Let us reverse the direction of the 
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force, as shown by the arrows, adding also 
a molecule of water H, O which is to be 
decomposed; then we have ZnSO, + H. O, 
which becomes changed into Zn + SO.H, + 
O; the zinc is separated, sulphuric acid 
formed, and oxygen set free, provided there 
is nothing for it to unite with. 

3. In the Daniell cell we have zinc dis- 
placing copper from its sulphate, CuSO, + 
Zn becoming ZnSO, + Cu, with generation 
of an EMF 1:079. By the application of 
superior force we can reverse this process, 
and by electrolysis of zinc sulphate from a 

pper anode convert it into copper sulphate 
and deposited zinc. Hence a Daniell cell, 
when 5 can have a reverse current 
from a dynamo-machine passed through it, 
and be fresh charged. This is one of the 
forms of accumulutors which has been 
proposed, but it is not practicable for 
reasons which will be explained hereafter. 

4. Reverting to the conditions of § 2, 
we have oxygen freed, and this is wasted 
energy ; it may be saved by collecting the 
oxygen and using a plate in such a manner 
as to form a gas battery which will 

ually absorb the oxygen; or we may 

use a plate of such material as will absorb 

the oxygen chemically; such an electrode 

exists in the ordinary manganese cell, or 

Leclanché battery, for the exhausted sesqui- 
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oxide of manganese will take up the oxygen 
again and reform the peroxide. n, or 
oxide of iron, will also act in this manner. 
Lead is, however, found most suitable, be- 
cause in the presence of sulphuric acid, lead 
does not pass into solution from the anode, 
but forms peroxide, and this being a good 
conductor constitutes a very powerful nega- 
tive element or battery plate. 

5. Zinc, in the presence of acids or 
alkalies or of most metallic salts, sets up 
spontaneous action; therefore, the next 
step towards an ideal accumulator is to 
substitute some metal not so acted upon: 
palladium has the property of absorbing 900 
times its volume of hydrogen, forming with 
it a truc alloy, in which hydrogen ap- 
parently becomes a perfect solid metal, and 
conducts electricity; but for the cost of 
palladium this would be a valuable elec- 
trode. Experiment has shown that lead is 
the best available metal, and we thus. come 
to two plates of lead, with a solution of 
sulphuric acid between them, in which the 
decomposition of water is produced by 
electrolysis, the oxygen forming peroxide of 
lead, while the hydrogen is partly occluded 
in the porous lead surface, and partly 
employed in reducing pure lead from 
previously formed compounds. 

6. A slight sketch may now be useful in 

ing in the mind the principles involved 
and the relations between primary and 
“ secondary ” batteries. In ordinary gal- 
vanic batteries the electromotive force 
originates in the attraction of the zinc plate 
for the sulphuric radical of the acid, while 
the attraction for hydrogen of oxygen, &c., 
at the negative or collecting plate increases 
the force. Generalising this by the aid of 


+ Pole >—> 


8. If we pass an electric current 9 5 
the two platinum plates in acid, we coat the 
plates, one with a film of hydrogen, and the 
other with a film of oxygen; these two films 
now become the active agents, and their 
attraction for each other, reacting across 
the chain of intermediate molecules of the 
electrolyte, sets up the electric polarisation. 
Precisely the same result follows from the 
presence at the two plates of any other sub- 
stances having affinity for each other, a 
condition necessarily set up by any action 
of electrolytic decomposition. Thus with 
lead plates, the hydrogen reduces any oxide 
and is ially occluded in the lead, pro- 
ducing a + plate of lead or bydrogen repre- 
senting the zinc of the ordinary batteries ; 
the oxygen produces peroxide of load, repre- 
senting the nitric acid of the Grove, or other 


powerful oxidant. 8 5 
9. It is important, at this stage to avoid 
some probable confusiog about poles and 
lates, the more especially because Dr. O. 


odge, in his valuable series of articles 
on accumulators in is 33 which 
have appeared in these pages, has con- 
tribu to this confusion hy using the 
term + plate for that connected to the + 

le of the source while charging, and which 
53 the + pole of the battery when dis- 
charging. But to obtain a clear idea of the 
relations of the secondary and primary 
battery the same terms must be used in the 
same sense, and the word plate in the battery 
and its character as + or — refers exclusively 
to its relations to the electrolyte, and to 
direction of the current within the battery. 
The reader should therefore refer to the 
foregoing figure, and compare it with the 
following scheme of arrangement. 
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the figure above (§ 2) we see that there 
exists an attraction between the + plate and 
the - radical or ion of the electrolyte, and 
between the — plate and the + radical. 
These + and properties and their conse- 
quent attractions may be inherent in the 
substances, or may be produced temporarily 
by means of electric energy. In the ordinary 
battery the superior + quality of the zinc 
sets up the condition of polarisation and 
renders the other plate — in condition and 
polar order and attractive power, although 
its own nature is + as related to the acid, but 
+ in a lower degree than zinc is. 


7. If then we use two plates equally + by 
nature, two zinc, two copper, two platinum, 
we have no polarising force present: but if 
by any means we can set up differential 
attractions at the plates, the force comes into 
existence. If we insert an electric source 
in the external circuit, we polarise the two 
plates in opposite directions, and give them 
this differential attractiou for the ions of the 
electrolyte, to an extent depending on the 
E M F available; that is to the difference of 
potential we can set up between the plates. 
Again, if we modify the lates themselves 
by coating them with different substances 
the same effect is produced. If one of the 
platinum plates is lifted and exposed to the 
air, its attraction for hydrogen is increased 
by the film of oxygen absorbed. 


10. The plates A B are shown as alter- 
nately + and — according as they are re- 
ceiving current from the source, as shown 
in the lower half of the diagram, or dis- 
charging currents, as shown in the upper 
half. In either case that plate is + from 
which the current passes to the liquid as shown 
by the long arrows at the ends of the plate. 

Considered as charging from the source, 
below, A becomes +, therefore the electro- 
lyte (— +) turns its negative ions towards 
it, and this class of radicals or ions is either 
deposited on the plate, as shown by the 
short arrows, or if the plate is soluble, as 
zinc in a battery or copper in a depositing 
cell, it combines with those ions: the reverse 
action occurs at the — plate B where the 
+ radicals adjoining it are deposited. 

Considering as dischar :- * comes 
the + plate by virtue of re 
of the + ions which 
the electrolyte, the 
those of the ordinar: 

11. It should be 
cellisconnected to th: 
circuit is also conne: 
plate A becomes a 
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course the current would take. No current 
would enter the cell unless the conditions 
were such that the difference of potential 
set up between the plates A B exceeded the 
E MF the cell itself could generate; there- 
fore, if the external circuit were one of 
small resistance, tho current might alto- 
gether pass to it. If the external circuit 
‘were broken, the cell might now receive 
charge from the source, and on the circuit 
being closed the source and the cell might 
act together in sending current to it. In 
this way, a secondary cell would act as a 
true accumulator — would, in fact, fulfil 
the same functions as a fly-wheel fulfils in 
mechanism. This is probably the true use 
to which secondary batteries will be mainly 
applied. But in most cases automatic com- 
mutators would be required to vary the 
connections to suit the changing conditions. 


History. 


12. The reverse current arising from 
plates of the same metal which had been 
used in a voltameter was first observed in 
1801 by a French chemist, Gautherot. The 
same observation was made in 1803 in 
Germany by Ritter, who endeavoured to 
utilise the reaction: he made a Volta’s pile 

of plates of gold, separated by pieces of 
cloth moistened with acid, and subjected to 
the action of an ordinary Volta’s pile of 
sufficient number of plates to send current 
through. The first theory of the action was, 
naturally, that some of the supposed electric 
fluid was soaked up by the plates; that, in 
fact, it was an action of surfaces receiving 
charge, and that the secondary pile was, in 
fact, strictly analogous in its actions to a 
condenser. 

The chemists, and notably Becquerel, 
soon traced the action by means of saline 
solutions to the presence of acid and alkali 
at the opposite plates, and in due time, the 
discovery of Grove’s gas battery convinced 
the scientitic world that the return current 
and counter elcctromotive force“ were not 
due to un accumulation or storage of 
electricity, but to the presence of the sub- 
stances having chemical affinities to each 
other, derived from the previous decomposi- 
tion; that the counter current was, in fact, 
originated on precisely the same principles 
as those of the ordinary galvanic cell: it 
was merely a different mode of charging a 
cell with its active ingredients. 

13. The subject was studied by many, and 
nearly everything that is known even now, 
was discovered long ago; but it was simply 
a mattcr of scientific interest and theory 
with the possibility of some very limited 
applications. Among these Mr. Cromwell 
F. Varley employed a series of zinc and 
carbon plates mercurialiscd (in fact the 
Marie-Davy cell, reversed), to take a 
slow small charge, and deliver it up in a 
short powerful current for transmitting time 
signals in connection with the Post-office. 
His cells consisted of two carbon plates 
standing in troughs of mercury, with 
sulphuric acid 1 to + of water saturated with 
zinc sulphate: 20 cells, slowly charged from 
150 Daniells of high resistance, gave an arc 
of zin. to jin. for 20 minutes. 

14. In 1859 Gaston Planté found that the 
best effect was produced by two sheets of 
lead in dilute sulphuric acid; he worked out 
a system of formation by which he greatly 
increased the capacity of the plates, and 
published to the world a number of highly 
interesting scientific results obtained by a 
great series of his cells with the aid of sub- 
sidiary appliances for converting series into 
multiple arc, and with condenser plates 
charged from the accumulators, by means of 
which the energy derived from a couple of 
Bunsen cells was enabled to produce effects 
which would have required thousands of 
such cells in series to produce, M. Planté 
studied the subject exhaustively, discovered 
pretty well all there is to know about lead 
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secondary batteries, and published it to the 
world. He is a striking instance of a man 
doing thoroughly good work, and doing it 
with little profit, while others, taking up his 
labours, have patented every imaginable 
variation in the form and arrangement of his 
battery and obtained in some cases large 
sums of money therefrom. But Planté’s 
name will be associated with the secondary 
battery when these are all forgotten: and 
that the more quickly, if it proves, as will 
probably be the case, that the Planté battery 
pure and simple is superior to all these 
modifications. 

15. In 1879 Messrs. Houston and 
Thompson proposed to use a gravity form 
of the Daniell cell for electric storage, but it 
was in May, 1881, that public attention was 
really drawn to the subject by a letter pub- 
lished in the Times by Sir W. Thomson, 
announcing his possession of a ‘‘ marvellous 


box of electricity,” in which a million | be 


foot-pounds of energy had travelled from 
Paris to Glasgow, and which box was stated 
to be the practical fruition” of electric 
storage, and was to do for the electric 
light what a water cistern in a house does 
for an inconstant water supply.” The public 
and the general press, ignorant of the fact 
that the large-sounding million foot- 
pounds only represented the potential energy 
of about 1} ounces of coal, or the energy 
developed by an ordinary steam-engine with 
IIb. of coal, became greatly excited, and, in a 
short time, the million foot-pounds of energy 
was (by the Wise Men of the East) duly con- 
verted into a million pounds sterling of 
capital to be obtained. from the public. 

at practical value may be the result can 
at present be expressed only by the alge- 
braic symbol z, as usually employed. 

The wonderful box of electricity consisted 
of lead plates coated with a paste of red 
oxide of lead, minium, held to the surface 
by means of a wrapping of felt. It was in 
fact a Planté battery, upon which M. Faure 
had applied this coating in order to arrive 
at, 1, a quicker result by doing away with 
the need of the process of formation; 2, 
a greater al in the same space, by 
means of the larger bulk of the oxide ready 
for immediate action. It was at once 
declared, by those interested in the new 
cell, that weight for weight it had 40 times 
the capacity of the Planté; but experiment 
by others reduced this to a very small 
superiority, in fact to one and a quarter 
times the capacity. Then followed a host 
of inventions, some of which were asso- 
ciated in due course with the first, all 
directed to the objects of, 1, securing the 
contact and adhesion to the lead plates of 
the spongy mass of oxide; 2, obtaining the 
spongy mass from different materials; and 
3, of developing the original Planté system 
and enlarging the surface of the lead in a 
given space. A few have attempted other 
substances, but so far experience confirms 
the result of M. Planté’s own experience, 
that nothing is practically so good as the 
two lead surfaces in acid. Even the latest, 
that of Mr. Brush, is the same; a good deal 
of expectation has been excited about this 
by means of the usual rumours; but the 
longthy specification, with its 56 claims, 
does not appear to add any practical in- 
formation to what was already well known. 


THE CAUSE OF MAGNETISM. 
HE induction current balance invented 
by Prof. D. E. Hughes, and the ex- 
perimental researches which that savant has 
made partly by its aid, promise ultimately 
to give us an explanation of the causes of 
magnetism and electricity, which, prior to 
the invention of that remarkable piece of 
simple apparatus, seemed to be amongst the 
most impenetrable mysteries of nature. 
The original paper was read before the 
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Royal Society early in 1879 (see p. 29, Vol. 
XIX.) and, since then Prof. Hughes has 
been engaged in a series of experimental 
investigations which have enormously in- 
creased our knowledge of magnetism and 
other recondite and cognate matters, in- 
cluding even the cause of the hardening and 
tempering of steel (see p. 2, ante). The papers 
on the more important of these researches 
have been published in the Transactions 
of the Royal Society and in our columns (see 
Vol. XXXIII., pp. 57, 84, 106, 276, 301), 
while the results of the investigations we 
are about to describe were heralded in a pre- 
liminary note on a theory of magnetism, sec 
. 515, Vol. XXXVI. The paper which 
Prof. Hughes read last week before the 
Society of Telegraph Engineers and of 
Electricians is entitled the -‘‘ Cause of evi- 
dent Magnetism in Iron, Steel, and other 
Magnetic Metals,” and describes what may 
termed a good working theory of the 
cause of magnetism, which is capable of 
yielding many experimental evidences of its 
probable truth. The induction balance, it 
may be remembered, is so sensitive that the 
addition of the smallest filing to peri i 
mass of iron alread balanced is ily 
detected by its aid; but in using the instru- 
ment as an aid in investigating the molecular 
structure of iron and steel, Prof. Hughes 
was met at the outset with what ap 
to be an insuperable difficulty — that 
magnetism itself completely changed the 
character of any piece of iron under in- 
vestigation. He was thus, as it were, com- 
pelled to investigate the whole question 
of magnetism as existing in the interior 
of a magnet, and the results he has 
previously obtained will be found re- 
corded at the places above cited. In 
his latest paper on the subject, that 
read last week, he confines himself to 
demonstrations that can be repeated without. 
the aid of the induction balance, the effects 
of which can, in fact, be observed by ordinary 
magnetic needles. Prof. Hughes coom- 
mences by reviewing the hypotheses of 
Coulomb and Poisson, Ampére, De la Rive, 
Wiedermann, Weber, and Maxwell. The 
latter agrees with Weber in holding that 
neutrality, or unmagnetised iron, has the 
axes of its molecules placed indifferently in 
all directions, and that the act of magneti- 
sation consists in turning all the molecules 
so that their axes are at least deflected in 
one direction. The theories all admit the 
inherent polarity of the molecule, but the 
induction balance shows that they are all 
erroneous in the most important part, for 
Prof. Hughes’ experimental researches 
with the induction balance demonstrate that 
neutrality is perfectly symmetrical, and that 
neutrality cannot be obtained except when 
the molecules form a complete closed circuit 
of attraction. The conclusions arrived at by 
Prof. Hughes were given on p. 518, Vol. 
XXXVI.; but there is this addition to be 
made—that we have permanent magnetism 
when the molecular rigidity, as in 
tempered steel, retains the molecules in a 
given direction, and transient magnetism 
when the molecules are comparatively free to 
rotate, as in soft iron. The ‘‘ coercive force ” 
of Poisson’s theory is explained by ‘‘ mole- 
cular rigidity and freedom” in that of Prof. 
Hughes. t molecular rigidity fulfils all 
the requirements of an assumed coercive 
force is shown by the effects of vibrations, 
torsion, or stress, upon a magnetised steel or 
iron rod. Tempered steel, owing to its 
molecular rigidity, will lose but 5 per cent. 
of its magnetism when a bar is struck by a 
wooden mallet, while soft steel loses 60 
cent., hard tron 50 per cent., and Swedish 


iron 99 per cent., the amount of loss depend- 


ing not so much on the nature of the metal 
but upon its degree of hardness or softness. 
It follows that as hard steel requires f 
more force than iron to magnectise it to 
same extent, it is possible to conceive a » 
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so hard that its molecules could not rotate, 
and that consequently no magnetism could 
be manifested from a given inducing cause, 
whilst a perfectly soft iron would give a 
maximum effect, and instantly return to its 

revious state. Soft Swedish iron, it might 

e supposed, could not retain magnetism ; 
but be in its natural state at zero, or neu- 
trality. The apparent disappearance of 
magnetism is, however, in this case due to 
the extreme freedom of motion of the 
molecules, which allows them to at once 
follow the comparatively feeble directing 
force of the earth’s magnetism. This 
fact Prof. Hughes demonstrates by holding 
a rod of soft iron vertically, north pole 
downwards. After feebly magnetising it, 
the rod is found to retain a powerful north 
polarity; but if magnetised in the con- 
trary way, then only traces of magnetism 
are found when the inducing cause is with- 
drawn. (To succeed in this and other ex- 
periments, the best Swedish charcoal iron, 
thoroughly annealed at high temperature, 
should be used.) Similarly, rods of iron or 
steel, when reheated in the magnetic dip, or 
vertically with their north poles at the 
lowest extremity, or still more with their 
poles contrary to those of the earth’s field, 
lose far less magnetism than when held 
horizontally, and also acquire their maximum 
of magnetism when held in those positions, 
where the molecules are allowed greater 
freedom of motion to obey the directing 
influence by vibrations or blows upon the 
iron. We have already mentioned (p. 3, 
ante) the experiments with iron filings in 
test-tubes, in which the loose filings prove 
that they can easily lose their magnetism 
by simple shaking, hat maintain it if their 
molecular rigidity is inereased by sur- 
rounding them with some viscous fluid. 
Torsion has a powerful influence in 
aiding the molecules 
inertia, thus assisting them to rotate 
in the direction of the inducing mag- 
net. <A flat soft iron rod is polarised 
strongly on twisting it whilst held vertically; 
but with hard steel only traces of polarisa- 
tion are obtained. Prof. Hughes has a bar 
of ordinary hoop iron, 2 centimetres wide, 
40 long, and 14mm. thick, which possesses 
sufficient molecular rigidity to be apparently 
uninfluenced by the earth’s magnetism. 
When this rod is rendered neutral, there is 
but feeble polarity—mere traces when it is 
held vertically to the earth’s influence; but 
if a few torsions or vibrations are given to 
it, the polarity is increased several thousand 
times — thus showing that the molecules 
have an inherent polarity. This inherent 
polarity may be observed by drawing a flat 
rod of soft iron over one or both poles of a 


permanent magnet; the *** p 


ism, after separation, bein cient to 
strongly deflect a suspended direction needle, 
but a few slight torsions or vibrations com- 
pletely discharge it. If this operation were 
5 several thousand times, all the 
polarity would be extracted if it were not 
inherent in the molecules; but it is found 


that the molecules are simply rotated. 


each time torsion or vibration is applied, 
and the iron loses some of its power of 
becoming 3 The passing of an 
enormous electric charge through wires has 
no effect on the inherent polarity of the 
molecules; for Dr. W. de la Rue has tested 
this point for Prof. Hughes by passing 
a courrent from his chloride of silver battery 
through iron and steel wires. The condenser 
had a capacity of 42'8 micro. farads, and 
was charged by 3,360 cells. 

That molecules of iron and other metals 
rotate in time is well known to metallurgists, 
and they know also that the time is short- 
ened by vibrations, girders of the best 
fibrous iron reaching a high degree of 
crystallisation when subjected to much 
vibration. Prof. Hughes says that for 


many years he employed a circular vibrating 
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spring as the regulator of his printing tele- 
graph instrument, but owing to the fact that 
it broke so frequently he was compelled to 
search for the cause and a remedy. The 
latter he found partly ina spring of alu- 
minium bronze, which would stand six weeks’ 
constant use, or about fifty millions of 
vibrations; the former he tound to be 
due to the rotation of the molecules 
and accordingly made the springs 80 
that they contained a large quantity 
of metal, and thus 1 their 


lifo to five years. Inherent polarity 
is then an endowed quality of the 
molecule, like 


vity; but magnetism, 
like chemical affini , cohesion, and crys- 
tallisation, has its critical points. Faraday 
found that at a red-yellow heat iron lost its 
apparent polar magnetic power, but re- 
covered it instantly when the temperature 
was reduced to a red heat. This fact would 
be difficult to explain under any theory ; but 
Prof. Hughes says it belongs to a class of 
phenomena due to the possession by the 
molecules of various endowed qualities, of 
which chemistry and all our means of re- 
search oan only teach us their critical points, 
without attempting to explain why, for 
instance, iron has a greater affinity than 
gold for oxygen. It is obvious that in re- 
searches upon the evident external polarity 
a simple . to measure correctly the 
force of the repulsion or attraction is 
sufficient. In dealing with the case of 
neutrality, special apparatus is needed, and 
the utmost care and ihoa ht in its use. This 
special apparatus is found in the induction- 
balance, which neglects all forces which do 
not produce a change of molecular struc- 
ture, and enables the investigator to pene- 
trate to the interior of a magnet and 
observe the changes which e place 
5 and apparent neutral- 
ity of. Hughes does not attempt to 
assign a shape to the molecule, because he 
is unable at present to demonstrate his 
views; but he states that he has not found 
a single case in well annealed soft iron in 
which he could detect a heterogeneous 
arrangement of the molecules, as supposed 
by Ampère, De la Rive, Weber, Wieder- 
mann, and Maxwell. Ifa flat bar of perfectly 
soft iron, about a foot or more in length, is 
held vertically and struck a few slight blows 
with a wooden mallet, the lower end will be 
found to have strong north polarity, and the 
upper end south. If now the bar is reversed 
and the blows repeated, the lower end aguin 
is found with a precisely similar north 
polarity. Theiron, therefore, is homogene- 
ous and its polarity symmetrical, If this 
rod is then magnetised to produce a strong 
south pole at its lower end, the polarity so 
roduced can be gradually reversed by the 
influence of the earth’s magnetism, aided by 
taps on the upper extremity with the mallet. 
By means of a direction-needle the rod is to 
be observed at all parts successively during 
the experiments, when it will be found that 
there is no sudden break into a haphazard 
arrangement, but a gradual and perfectly 
symmetrical rotation from one direction 
to the other. The same result follows if 
the rod is held horizontally, and the 
polarity gradually reversed by inclining the 
rod so as to put it under the influence of the 
magnetism of the earth. If a small square 
plate is used instead of the rod, and its 
molecules are allowed freedom under the 
influence of the earth, then the polarity is 
invariably in the direction of the magnetic 
dip, no matter in what position the plate is 
held ; and as a sphere could be polarised 
only in a similar direction, we can never 
obtain complete external neutrality whilst 
the molecules have freedom and do not form 
an internal closed circle of mutual attrac- 
tions. Manufacturers of electro-magnets, 
says Prof. Hughes, are very careful to choose 
the softest iron and thoroughly anneal 
it; but very few recognise the importance 


of position as regards the chrth's in- 
fluence during the annealing process. Two 
steel bars magnetised to saturation were 
placed separately with contrary polarity, 
and, together with a third bar which was 
neutral, heated to.redness. Upon cooling all 
three were found to have identical and 
similar polarity—the molecules of the rigid 
N having become free at the red heut 
and rotated under the influence of the 
earth's magnetism. One of the most interest- 
ing of Prof. Hughes's experiments is that 
by means of which he shows a complete 
rotation from north polarity to neutrality, 
and from neutrality to south polarity by 
simple torsion. The apparatus used is a good 
compound horse-shoe permanent magnet 
about 6in. long, having six or more plates, 
giving a total thickness of at least 1jm A 
bar of soft iron (a picce of hoop iron, for 
instance) about lft. tin. long, with its ends 
turned up at right angles for 2in., thus —. 
is now drawn several times over one of the 
holes of the magnet, the direction being 
from the magnet as the latter is laid on its 
side. During this drawing over the jpole, 
a slight torsion is imparted to the bar by 
means of the turned-up ends, and in this 
direction it is very strongly magnetised, the 
interior molecules being rotated so that the 
bar issaturated. The second magnetisation 
is done with the other pole of the magnet, 
and the torsion put on the bar should be 
feebler, so as to magnetise only the surface, 
or not more than half the depth. It is thus 
possible to superpose several opposite 
symmetrical structures, prone a polar 
north or south as desired, and by carefully 
adjusting the proportion of opposing mag- 
netisins, so that both have the same external 
force, the rod will have perfect external 
neutrality when free from torsion. On pre- 
senting this rod to a magnetic dircction needle 
it is found to be perfectly neutral, but the 
slightost torsion right or left at once 
produces repulsion or attraction, according 
to the direction of the twist. A bar of hoop- 
iron, prepared by Prof. Hughes, and held 
at a distance of 2in. from the needle, causes 
it to turn instantly 90° on cither side. A 
bar thus prepared retains its peculiar powers 
in a remarkable manner; in fact, Prof. 
Hughes tinds it impossible to render it free 
from the double polar effects, except by 
strongly remagnetising it to saturation 
with a single polarity. The superposed 
magnetism then acts as a single directive 
force, and the bar, by a few vibrations, is 
reduced to its ordinary condition. Soft 
iron, however, would soon lose its structure 
under frequent torsions, and Prof. Hughes 
prefers the fine cast drill steel used by 
watchmakers. It is necessary to give this 
two complete turns or twists while drawing 
it over the pole of the magnet; but once 
prepared, these wires retain their peculiar 
power indefinitely unless touched by a 
magnet. With one of these wires so pre- 
pared, Prof. Hughes gave the first demon- 
stration of the direct transformation of 
molecular motioninto mechanical movement, 
in the shape of ‘‘magnetic bells,” two thin 
wine-glasses, which were struck about six 
times in a second by an armature put in 
motion by the double polarised rod, to which 
torsion was applied. 

A peculiar property of magnetism ob- 
seed in the course of theserescarches, is that 
while it requires a comparatively strong 
force to overcome its rigidity, magnetism 
has a small field of its own through which it 
can move with excessive freedom. A flat 
piece of ordinary hoop-iron is held verti- 
cally, and struck afew blows witha wooden 
mallet upon its upper end, when, as we 
have seen, its lower extremity will acquire 
north polarity, and the upper be equally 
strongly south. If the rod is now reversed, 
it will be found to be neutral at both ex- 
tremities, but if returned to the original 
position, its previous strong polarity re- 
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a at both extremities. This remark- 
a e free rotation through a limited range, 
explains the exceeding sensitiveness and 
rapidity of action of the telephone, and also 
W? loud sounding telephones never 
repeat all the delicacies of timbre 
which is done by those requiring a 
force only that is comprised within the 
critical limits of the free rotation of the 
molecules of the magnet. This property has, 
it appears, a distinct critical value for each 
class of iron, and Prof. Hughes makes use 
of it as a means of ascertaining the quality 
of iron and steel. His researches on that 
branch of the subject will, we believe, soon 
be published ; but meantime he has unques- 
tionably made a most important contribu- 
tion to our knowledge of magnetism, which, 
if we. mistake not, will have wider applica- 
tions in the practical arts than even his 
numerous experiments suggest. The inves- 
tigation can be carried on with the simplest 
apparatus, and now that Prof. Hughes has 
struck the line, we are certainly a little 
nearer to a discovery of what magnetism and 
electricity really are. 


NACHET’S IMPROVED CAMERA 
LUCIDA.* 
N its original form, this camera lucida con- 
sisted of a rhomboidal prism A BC D (Fig. 1, 
but the face C D was p el to A B) placed over 
the eyepiece of the microscope, and having 


cemented on the face AC a segment of a small 
glass cylinder, the ae Ae 6 from the eyepiece, and 
that (a 2a from the drawing-pencil meeting the 
eye at b. 

The disadvantage of this form was that the eye 
must be held very steadily over the glass cylin- 
der (the function of which was to allow the rays 
from the object to pass to the eye without re- 
fraction), to obviate which M. Nachet has made 
use of a suggestion of Professor G. Govi, and 
deposits a thin film of gold on the face AC. The 


Fic. 2. 


gold reflects the ray a’ to bas before; whilst, 
at the same time, on account of its translucency, 
it allows the ray a to pass through it from the 
eyepiece. The small cylinder is replaced by the 
large right-angled prism A E' C, cemented upon 
the gold film (protecting it also from being 
rubbed off), and a slight inclination is giver to 
the face C D’ (near D), in order to avoid too 
great an approximation of the drawing-pencil to 
the foot of the microscope. 

The image of the See papie is tinted yel- 
low by the rays reflected from the surface of the 


. Journ. Koyal Micr, Soc., II. (1882), pp. 260 —1. 


gold, while that of the object is of an emerald 
green tint, that pens the colour given to the rays 
passing through gold. 

Fig. 2 shows the camera lucida in place over 
the eyepiece; a tinted glass disc is mounted to 
swing laterally under the end D’ of the prism to 
modify the light from the drawing-paper. 


THE INSULITE SEALED CELL. 

British Insulite Company, Limited, 

have recently brought out a useful form 

of battery cell constructed of their special 
compound, and have also fitted it with a bell 
and connections in a manner which will com- 
mend itself to the attention of all who can 
appreciate the advantage of having an elec- 
tric bell which can be arranged to communicate 
between, say, the sickroom and the kitchen, in a 
few minutes. The illustrations show the Insulite 
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sealed cell closed and open, and the same with 
the electric-bell attached, ready to be hung up 
out of the way anywhere where a nail can be 
driven, and yet in sucha position that full oppor- 
tunity is afforded the bell for performing its 
duty. Insulite is a material which apparently 
is excellently adapted for the formation of cells, 
as it is comparatively light, is impervious to 


moisture, and is self-cementing, or, to 
technically, it can be autogenously soldered. In 


Fig. 2 the cell is shown ready charged, with the 
lid lifted. It is an oblong vessel, on plan, with 
a diaphragm of porous material securely cemented 
to opposite corners, thus dividing the cell into 
two equal compartments. In one there is a 
carbon rod surrounded by fragments of carbon 
about pea size, and in the other,the familiar zinc- 


rod, with a special excitant, non-corrosive and 
non-poisonous. The Insulite-lid is perforated 
with three holes, into two of which the electrodes 
fit water and air-tight, by the aid of collars 
formed of pieces of rubber tubing; while the 
third is closed by a stopper and capsule, forming 
a release-valve to provide for the sli 
variations in the pressure of the contained 
air. When the capsule is screwed home, 
the cell may be shaken about or inverted 
without inj or escape of the liquid; 
and one ian of tah capsule is sufficient to leave 
the cell in a ently working condition. 
The Insulite fia, having been fitted to the 
electrodes, is pressed down on the diaphragm, 
and autogenously soldered in position, the zinc 
rod lasting about two years with the 3 
amount of usage of the dell, and being ily 
replaced when worn out. The connections are 
made by nickel-plated caps, split and held b 


pinching screws to the carbon and zinc rods, 


as the latter are tightly surrounded by rubber, 
there is little risk of defective connections from. 
corrosion or other effects. As will be seen in 
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Fig. 3, the magnets and hammer are all covered 


by the bell, and the whole arrangement is as 
neat and portable as can be desired. It com- 
mends itself at a glance to all who want an 
electric bell which can be fitted up practically at 
a moment’s notice. The cells are of such a 
shape that a battery of them occupies the 
minimum of space (see Fig. 1), and they will 
doubtless be utilised in many places where cells 
of other kinds would be voted nuisances. The 
E M Fofa single cell is said to be about 1-6 
volt, with an internal resistance of 1°5 ohm. 
For portable electric bells they appear to be 
just what was wanted, while in the battery form 
they will be found very useful for testing pur- 
poses where the lineman has to carry his battery 
with hi 


PRACTICAL NOTES ON PLUMBING.— 
LXVIII.“ 
By P. J. Davies, H. M. A. S. P., &c. 
(Continued from page 236.) 
Warning-Pipes. 


HALF-INCH warning-pipe (see WARNING- 
rr, Fig. 331) should be fixed from the 

top of the cistern to the pump-handle (as 
shown), and in such a manner that it will give 


warning when cistern is 2 „ the 

ump- barrel and pipes properly „the next 
speak ching to do is to get the exact length of the rods. 
This is done as follows:—Put the lever quite 
down, as shown in Fig. 331, and pull up the 
copper pump-rod and bucket the full height, or 
Now push it down 2in. 
t the port or outlet hole, 
and take the exact length, or you may lift the 


as far as it will come. 
into the barrel, or 


* From the Building News, All rights reserved. 


Juxz 1, 1883. 


pump handle right up as far as it will go, then 
push the pump bucket quite down into the barrel, 
and pull it up say lin. from the bottom of the 
barrel, and then take the exact length. Of the 
two plans the latter is the better, because then it 
is ten to one if the bucket leather ever comes to 
within 2in. of the port or outlet hole, or touches 
the bottom valve. Having the exact length, 
make the rods and couplings accordingly ; they 
are best fastened to the pump-rod by means of 
the bow connection, as shown at H, Fig. 333, 
and also see bow connection at K, Fig. 316. Be 
sure and screw the coupling tight, so that the to 
mut does not work off or become unscrewed, 
otherwise the short travel of lost motion will, by 
reason of the sudden take up or descent, break or 
bend the copper rod. Perhaps a prevention 
Against this is the slotted key connection as shown 
at H, Fig. 332, which should be tied with copper 
wire to the rod by passing the copper wire through 
the hole in the key, see J, Fig. 332, and round 
the rod ; or a taper split key may be used. 


Wheel-Pumps with Vibrating Levers. 


We now come to that class of pump which is 
generally used for deep wells—namely, the 
wheel-pump (see Fig. 339). The barrel and 


a 


Tb i | N j 
oe ap oe 


| 
~ 


pi 
4 


i le 
i in e 


r 14 a 1 — 
* B > — q — 
— — 


AE — 


— — 


$ 


stages are fixed in the same manner as those ex- 
plainod in Fig. 331, but, being worked by a 
wheel, the rods will be made to sway too much. 
For example, suppose the length of the crank to 
be in., then the path of the crank will be 10in., 
that means that the top of the rod will sway this 
distance. Toovercome this we use what is known 
asa vibrating lever, 8, which will be better 
understood from the illustration 340 and 339 
combined. In Fig. 340 the path of the crank B 
is drawn as at BTS W. Now, suppose the path 
from B to S to be 12in.—this is what is known as 
a 12in. throw—it will be clear that the top part 
of this connecting rod C must rock 12in.—that 
is, across from B to S—and if this goes down to 
the pump barrel, it will rock at the stuffing-box 


in proportion to the length of pump-rods. The 
pecking of the 5 is an evil which is won- 
derfully reduced by the use of the long vibrating 
lever G, Fig. 340. For the poe of our argu- 
ment, connect the end D of the connecting rod 
just 6in. from the rivet or spindle F of the 
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vibrating lever: say that it is connected at 2, and 
umb over the spindle F. Now turn the crank 

A, which is 6in. long: this will cause the 
vibrating rod to work from 1 to 2—that is, the 
6in. But, instead of making the connection at 
2, we connect on to the vibrating rod at 6. 
Now turn the crank AB one round. The other 
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end of the connecting rod D being connected on the 
vibrating lever, will move the 12in., but will be 
ae at a distance from the spindle F, and will 
only be allowed to rock between the space from 6 
to 7, and so on in proportion to the lever, so that 
the longer the vibrating lever 8, Fig. 339, the 
better. Of course, the well-rod is connected to 
this lever at E. 

It will be seen that the leverage of the pump 
may be reduced or increased according as the holes 
are drilled. Suppose the well-rod J to be con- 
nected at K, the stroke of the pump must be 
longer; but if at L so much the shorter. Now 
reverse the order, and put the connecting rod on 
to the hole L, and tho well-rod on to the hole D, 
the connecting rods will then cause the well-rods 
to take a much longer stroke, and in due propor- 
tion to the difference in distance between the 
centring of the two rods DF, and the centre F. 


(To be continued.) 


OBJECT-GLASS WORKING.—VI. 


BY PrRisMATIQUE.”’ 


TE and practice have hitherto worked 

so well together in these papers, that I have 
determined to make this paper the last that can 
be called a mixture of the two, leaving to our 
capable and willing friend, Mr. Bradbury, the 
task of filling up what is needed thcoretically, 
while I endeavour to give the practical part. 

The appearances, when testing for figure, are 
so numerous that it would take a volume of the 
ExoLIsH Mzcuanic to describe, and greater skill 
than mine to delineate. I have, however, 
attempted to give the appearances of vory 
glaring errors, so that any approach to those 
appearances will show that such faults cxist 
in greater or lesser degree. A proof of this 
is in the fact that a slight degroe of astig- 
matism may exist in both the crown and 
flint, which error may be made to correct itself 
by crossing the minor axis of one lens with the 
major axis of the other. Some opticians notch 
the lenses and solder a pin in the cell, so that the 
o.g. must always go together one way, others 
merely mark tho edges in pencil. The former 
plan is the best. We must imagine all zonal 
errors as degrees of convexity or contavity over 
and above what is needed for correction. We 
will suppose Fig. 6 to represent the shape of the 
surfaces required to converge parallel rays from 
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a luminous point toa common focus. Then the 
dotted lines represent raised or hollowed zones. 
The former will cause the rays from that zone to 
converge to a focus within the visual focus, this 
causing an image to be formed in that position, 
and these rays widen out again as we reach the 
visual focus, this widening out producing an in- 
distinct image at the fecus of the greater num- 
ber of rays, thus destroying definition. The 
effect of the hollow or depressed zones is 
exactly the opposite of this, forming an image 
outside the visual focus. The indistinctness is 
produced by the greater width of the converging 
cone of rays from the dopressed zone, at the 
focus of tho greater number of rays. In each 
case a dark patch or ring takes tho place of the 
bright spot on the opposite side of the focus. 
Thus, supposing the rays from a raised zone to 
come to a focus at win. inside the common focus, 
a black patch will be seen at Win. outside the 
focus. e point of light does not break up into 
rings immediately, but for a short distance within 
and without the focus appears as a disc of light, 
and this disc should appear of equal size at equal 
distances outside and inside the focus. The pro- 
portion of width of secondary fringe of colour 


should not appear more than th of the diameter 
of the disc on each side of the focus. (The dia- 
grams are necessarily exaggerated.) I have given 
all these appearances as seen on the bulb; they 
are, however, exactly similar when testing on a 
real star. It is well in that case to choose a 
bright star, say Vega, to test for colour, the 
Pole star or Mizar in Ursa Major for definition. 
This double gives us two Sood points at once, 
and although a low-power object, will 
prove our o.g. a good one if circularity and 
equal illumination of the discs and ring systems 
are shown perfectly. There remain now two 
possible conditions of eccentricity—viz., when 
one or both of the lenses are out of centre, and 
when the completo o.g. is out of centre in the 
tube. The first-named condition is one that the 
optician has seldom to deal with; the amateur 
may have to deal with it. There will be unequal 
prismaticity, so that the outer fringe will be of 
two colours, red on one edge and blue on the other. 
The ring system will be also eccentric. In the 
latter-named condition eccentricity of the ring 
system is more palpable than any other error. 
Definition is, of course, impaired by this. It is 
very important that the o.g. should ‘‘ square 
on, —i. e., it should not lean towards the axis 
of the tube in any direction. Ever so good an 
o.g. is apoiled*by this. The ring system in this 
case is extended on one sido, contracted on the 
other, and appears egg-shaped, oùt of focus; at 
the focus a ray is projected on one side of the 
star, and definition destroyed. 


(To be continued.) 


ASTRONOMICAL NOTES FOR 


JUNE, 1883. 

— Fhe Sun. 

3 At Greenwich Mean Noon. 
= 

‘S| Souths ‘ Decli- 

8 1 nation. Sidercal 
— 81081 North. Time. 

h. m. s. a. m. h. m. 8. „ , „h. m. 8. 

1/11 67 30°96 „ 4 36 2/22 2 58| 4 38 30-70 
611 58 20°75 „ 4 56 34/22 39 5] 4 58 13°48 
11/11 59 18°23 „ 5 17 1523 5 17| 5 17 56:27 
16| 0 0 20°48 2 5 38 0123 21 21| 5 37 39°05 
21100 12488 „ 5 58 4723 27 7 5 57 21°84 
26 0 22 6 17 4°62 


8:86 „ 6 19 33023 22 3 
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The method of finding the Sidereal Time at 
Mean Noon for any other Station will be found 
on p. 378 of Vol. XXXVI. At 7 p.m. on June 
21st, the Sun is said technically to enter Cancer, 
and Summer is supposed to commence. He is, 
in reality, at this instant, situated a little to the 
N. W. of n Geminorum. The 21st is the Longest 
Day ; but there will be no perceptible difference in 
the mterval between sunrise and sunset in London 
on either of the 20th, 21st, and 22nd, on all three 
of which days he will be practically 16h. 34m. 
above the horizon, and, of course, 7h. 26m. below 
it. There is, for the reason given last month, no 
real night at all in England this month. From 
the 20th to the 22nd of June, inclusive, is an ex- 


cellent time for determining the Meridian by the. 


old method of cqual altitudes; as tho Sun's 
Declination remains sensibly constant during 
that period. 

Spots, facule, &c., should be watched for 
when the Sun is visible. 


The Moon 


Is New at 6h. 12°5m. in the Early Morning of 
June 5, and enters her First Quarter at 


2h. 41°6m. in the afternoon of the 12th. She 
will be Full on the 20th at 4h. 31°6m. p. m., and 
enter her Last Quarter at 7h. 37°8m. 
Evening on the 27th of the month. 


in the 


* After midnight on the 20th. 


The Moon will be in conjunction with Mars 
at 11 a.m. on the 2nd, with Venus at 4 a.m. on 
the 3rd; with Saturn at 9 a.m. on the 4th; 
with Mercury at I p.m. on the 5th ; and with 
Jupiter at 9 p.m. on the 6th. 


Í Venus 


Is a Morning Star during the whole of June, and 
is in a vory little better position for observation 
than Mercury ; although, unlike that planet, she 
does rise before the Bun at the end of the 
month. Her interest as a telescopic object con- 
tinues steadily to decrease, as her 
continues to become more circular, and her 
an diameter dwindles from 11:8" on the lst 
to 10-8“ on the 30th. The practically identical 
diameters of Mercury and Venus at the beginni 

of June may be noted as a somewhat rare and 
curious coincidence. 


oq 
8 Souths 
AA 
h. h. m. 

1 2 9 687 a. m. 
6 3 10 26 „ 
11 3 10 69 „ 
16 3 10 116 „ 
21 4 10 16°9 „ 
26 4 10 22˙5 


Hence, it will be seen that Venus will travel 
from Aries into Taurus, passing through the 
comparatively blank region between the Pleiades 
and the Hyades. She will be in conjunction 
with Neptune at 1 p.m. on the 8th, and with 
Saturn (of course below our horizon) at midnight 
on the 19th. 


The night sky is now singularly destitute of 
Planetary objects of interest for the telescopic 
observer, inasmuch as 


Mars, Jupiter, Saturn, and Neptune 
Are all invisible; and 
Uranus. 
the Major Planeta that can be 
„ however, as he does now in 
he must be looked for as soon as 


Is the only one of 
seen. Southi 
bright sunlight, 


Occultations of Fixed Stars by the Moon. 


7 (68 Geminorum 
10 14 Sextantis 


14 60 Virginis Bright 
17 41 Libre Bright 342 
20 [16 Sagittarii Dark“ 303 
t Star below the horizon. * But apparently Bright. 
Mercury | 


Isan Evening Star up to the 7th; but coming 
into inferior conjunction with the Sun at 4 a. m. 
on the 8th, subsequently travels to the West of 
him, and becomes a Morning Star. Ho is not 


particularly well placed for the observer during 
any part of June, inasmuch as he rises after the 
Sun during the whole of the month. His angular 
diameter increases from 11:7" on June 1 to 12:2” 
by 1 ; after which it diminishes to 8" by the 


od | Ri inati 

; ght | Declination 

BS Ascension. North. poche 
A 

h. m. 3 h. m. 

1 5 18:0 | 21 566 0 39°4 p.m. 
6 | 5 84| 20 210 | 0102 „ 
11 4 67-4 | 18 67:5 | 11 39°6 a.m. 
16 | 4 495 | 18 66 | 1112-0 „ 
21 | 4 47:9 | 17 59-2 10 50-7 „ 
96 | 4 64:0 18 340 10 87-1 „ 


The Path described in the sky by Mercury 
during this month is a kind of fishhook-sha 
one, and lies in the region between & Tauri and 
Aldebaran. 


ever the twilight 5 him to be seen. He 
will be in so-called quadrature with the Sun at 
1 p. m. = the 10th. His angular diameter im- 
perceptibly decreases from 3:8" at the beginning 
of June to 3°6” by the end of it. 


North. 


We ib he oh oh PhO 
an 
oO 
o 


It will be seen from the above ephemeris that 
Uranus is situated just to the North and East of 
7 Leonis, from which star he is travelling almost 


imperceptibly away. 


Shooting Stars 


ped | Are comparatively rare in June, but may be 


rig for on the nights of the 6th and the 


Greenwich Mean Time of Southing of 
Eight of the Principal Fixed Stara on 
the Night of June lst, maser ae 


utbs, 
Star. h. m. 8. . 
a Draconis oe ee ee 9 21 12°89 p-m. 
Arcturus 9 92 . 9 30 17°78 „ 
a Libre oo ps . . 10 41780 „ 
a Coronœ ae os .. 10 49 29°54 „ 
a Serpentis ee ee ee 10 58 14°58 77 
Antares. e /@e oe ee 11 41 51:95 77 
a! Herculis ee ee ee 12 28 48°10 39 
a Ophiuchi.. zs .. 12 48 66°19 „ 
The Method of ining the Greenwich 


Mean Time of Southing of either of the Stars in 
the above List for any other night in Jane, as 
also that of finding the Local Instant of ite 
Transit at any other Station, will be found on 
p. 376 of Vol. XXXVI. 


ANALYSIS OF IRON AND STEEL.—IV. 
(Continued from p. 167.) 
iron or steel is dissolved in hydro- 
chloric acid, the phosphorus is liberated 
as phosphorotted hydrogen, the sulphur as sul- 
phuretted hydrogen, and the combined carbon as 
carbide of hydrogen. Any graphite pren 
remains jot in the solution of ferrous 
chloride, and is determined as described below. 

There are processes for de ining P and S 
in which the ydrogen liberated by the action of 
HCl on a weighed quantity of the metal is passed 
through solutions which decompose or in some 
way retain the PHs and the H,S, and by treat- 
ment of these solutions the orus and 
sulphur are estimated. In the methods now to 
be described, these elements are oxidised to phos- 

horic and sulphuric acids respectively, and are 

etermined in presence of the iron; hence the 
metal must be dissolved in nitric acid or aqua- 
regia. 

j Determination of Graphite. 

5 grammes of the sample, in the form of drill- 
ings or powder, are diseotved in hydrochloric 
acid in a tall beaker of about 1losz. capacity. 
When the whole of the iron is dissolved, the 
solution is diluted with some hot water and 
passed through an asbestos filter (see p. 25) ; and 
when all the carbon ison the filter it is washed 
with hot water until free from every trace af 
chlorides, and the amount determined by com- 
bustion exactly asin the determination of total 
carbon. The weight of CO, obtained x 27273 
represents the weight of graphite in the 6 
grammes of iron operated upon. Where the 
graphitic carbon is present in only very small 
quant: as in soft steels, 10 grammes had better 

en. 


The estimation may also be made as follows: 
The asbestos and graphite are blown out of the 
tube into a clean platinum dish, which is then 
dried in the air-bath at a temperature of about 
130° C until it ceases to lose weight. The whole 
is then maintained at a full red heat in the- 
Bunsen flame, until the graphite is entirely 
burned away, and the dish and contents are 
weighed. e loss of weight is due to graphite. 
The 5 een will probably need to be continued 
some hours before the whole is burned off, and if 
there is any quantity of graphite it is best to- 
burn it in the combustion apparatus. 

Determination of Phosphorus. 

Reagents required :— 

1. Hydrochloric and Nitric Acids, as in man- 
ganese estimation. 

2. Solution of Ammonium Molybdate, prepared 
as follows: 

a. Weigh 25 grammes of molybdic acid, trans- 
fer toa clean beaker, add 5000. of distilled 
water, and mix with a glass rod. Pour in 
500. of strong ammonia (880), and stir till 
all is dissolved ; then filter the solution. 

b. Measure 375cc. of pure nitric acid (1°2) into. 
a capacious flask. 

Now agitate ö, and quickly pour in a, and 
thoroughly mix. Let the flask stand for 

several hours in water heated to about 
50° C. (not higher), and filter the solution. 


Two grammos of drillings are placed in a small 
lipped beaker of 6oz. capacity. The beaker, 
covered by a clock-glass drawn partly aside, is 
held down in some cold water in a small basin ; 
about 25cc. of nitric acid are quickly poured in, 
and the cover alid into position. e violent 
action which almost immediately takes place will 
be so far moderated by the cold water that no 


Loss of liquid need occur; and, as soon as it has 
sufficiently subsided, the beaker may be removed 
from the water, wiped, and heated on the plate 


until the metal has completely dissolved. The 


beaker cover is then rinsed with a little 
water, and removed; the liquid is allowed to 
evaporate till syrupy, tho “ syrup ” diluted with 
its own bulk of hydrochloric acid, and the whole 
evaporated carefully to complete ess. After 
heating a short time, the 5 residue is treated 
with 5—10cc. of HCl and redried. Finally, 
15—20cc. of HCl aro added, the cover replaced, 
and the acid heated until the iron is dissolved. 
By this procs the silicon has been oon verted 
into insoluble silica, which, together with any 
graphite present, is seen floating in the liquid. 

; acid solution is next evaporated somewhat, 
‘diluted with rather more than an equal bulk of 
boiling-hot water, and passed through a small 
Rhenish filter-paper into a tall cylindrical preci- 
Ein ne glass of about 70cc. capacity. This 
must be done hot, or the filtration will be very 
‘slow. The beaker is rinsed with a little hot 
water, sufficient to remove all the ferric solution 
the silica which adheres to the sides being allowed 
to remain, and the filter is washed two or three 
times with a little warm water till the washings 
«ome through colourless. The beaker is then 
freed from silica, &c., which may be thrown 
away, the filtrate and washings containing the 


phosphoric acid are poured back into it, and 
‘the glass rinsed witb a few drops of water, 
covered, and placed aside. The clear solution in 
the beaker is evaporated to a syrupy consistence. 
‘The concentrated solution thus obtained is treated 
three times in succession with twice its bulk of 
nitric acid, and each time evaporated to a syrup, 
in order to expel the hydrochloric acid; and the 
pod of the last evaporation, concentrated as 

as possible, is returned to the precipitating- 
glass (which may conveniently have a scratch at 
décc.). The beaker is rinsed into the glass 
with very small quantities of hot water, and the 
liquid (which ought to be quite clear and not 
more than licc. in bulk) is treated with 20cc. 
of clear rs bees solution, the whole well 
mixed by ing, and allowed to stand for at 
Least three hours in a vessel of water maintained 
at a temperature of about 45° O., but not exceed- 
ing 60° C. 

The yellow precipitate is collected on a small 
plain 2}in. Swedish filter, the filtrate being used 
to remove the whole of it from the ppting.-glass, and 
washed“ with the smallest possible quantity of 
water containing 5 per cent. of nitric acid (1-2). 
This is best done by allowing the wash-water to 
fall in drops around the edge of the filter, the 
washing being judged to be complete when the 


liquid which passes through is perfectly colour- 
less. Not more than three good washings ought 
to be required. 


The filter containing the washed precipitate is 
removed from the funnel, carefully unfolded 
over a weighed porcelain crucible, and the pre- 
cipitate rinsed into the crucible with a fine jetof 
boiling- hot water from a washbottle. The water 
is evaporated off over a small beaker of boiling 
water (as shown in the figure), and the crucible 
and contents are completely dried in the water- 
oven till constant in weight. 

The oy precipitate should be of a pure yellow 
colour. Ifgreen, it has become reduced, and may 
be rendered yellow again by moistening 
with nitric acid and redrying. If red, it 
has not been properly washed, and contains 
iron, In this case it may be moistened 
with a drop or two of nitric acid to dissolve the 


oxide of iron, warmed, and a little water added ; 
after the precipitate has thoroughly settled, the 
clear liquid may be drawn off witha fine pipette 
and the crncible and contents again 
woighed. This is not, however, a desirablo pro- 
cedure, and will not be necessary if due care is 
taken in washing the ppt. 


thus obtained contains 1:63 
phorus; so that its weight x 0163 represents 
the weight of phosphorus in the 2 grammes of 
iron or steel operated upon. 


mation of -the phosphomolybdate ppt. is re- 
tarded by the présence of hydrochloric acid and 
chlorides, these must be removed before the 
molybdate solution is added. The reason why 


acid solution of the iron were evaporated to — 
ness to se 


hence HCl is added solel 
be separated, and this 


possibly it was liable to run down during the night 
3 | or when idle. 


would be still better than copper, but they would 
observe that its action was over in a very brief time, 
and could not be renewed either by rest or by wash- 
ing the plate. The lead, therefore, was not strongly 
plus to petoxide, and hence the use of a lead plate 
asa support for the peroxide. Dr. Gladstone and 
Mr. Tube had said that a thin coat of varnish 
was formed on the plate. He would next remove 
the peroxidised or posi plate from the cell, and 
substitute for it a hydrogenised plate, when a very 
slight, almost infinitesimal, action, would be per- 
ceptible. This or scum on the lead was there- 
fore, resistance, and the result of the experiments 
was not dus to electro-motive force, and this scum 
a value in preventing local action 
te. He would next a piece of 
spongy | which had been lent him just before 
meeting by Mr. Desmond Fitzgerald, the scum 
, as they saw, take longer to form, 
and the electric bell would ring for a considerable 

iod. Lead could be rendered spongy or porous 
in various ways—electrically, chemically, or mecha- 
nically, and by any of these means they could 
obtain an almost indefinite extension of the surface 
of the negative or minus plate, thus ning the 
bee at which the scum formed on its surface ren- 
ered it effective, and ane it to outlast the 
postiri or plus plate. He would, in ing, refer 
the advantage derived from the inactivity 
of | in its use as a support for the peroxide. 
They would see that when he took a piece of clean 
lead for the peroxide plate it refused to pass a cur- 
rent after the first instant, and if this were not the 
case, they would be unable to use it as a support on 
account of the local action, for plate and 
its peroxide coat would act as a miniature cell. 
Thus they saw if a piece of copper fell 
into a cell of this class, that a pri- 
battery be formed and holes 
would be eaten into the lead. The reason for this 
protection was the thin but insoluble film of sulphate 
. 1 of lead which protected the plate, and was vital to 
a largo quantity of ammonium nitrate very much | the life of the cell, for, if it were soluble, a violent 
accelerates the production of the precipitate, and | effervescing action would be set up. iments 
it is sometimes a good plan to add some, in | had shown that ese was not so good as lead. 
addition to that which is already present in the | It had been attempted to meet some of the defects of 
molybdate solution. But care must be taken B rade 0 but es 5 
to prove that the VVV on the whole, the most suitable material at present 
not itself give a ppt. with the molybdate solu- known. Ine nn plates could be improved by being 
tion. My own experience leads me to beliore made , or perforating or folding them. The 
that the addition of ammonium nitrate tends to plan Watt, of Liverpool, was to force a 
cause the formation of an impure precipitate, ressure against a stream 
and that where the ppt. is weighed direct, it is reby deflected against 
better to add none. e ppt. is slightly soluble | a board, from which it was removed in a spongy 

in the 5 per cent. HNO, used for ing; so | condition. l 
that no more than is n must be employed. | was perforated, and in the process of Kabath 
I would al int out, in conclusion, that every the metal was bent or folded. The plates 
5 l an | might, again, be coated with salt of lead 
OOO! means lows than | har electricglly, aa ia the Plats call. chemically, 
2 parts by weight of phosphorus; hence, the | in Schultzer y ako prepared bis plate: 0 
traces of ppt. which cannot be washed from the with a thick 301 hate, or mechanically, us in 
filter paper may safely be neglected. Faure’s process. Un all the varieties of coated 
L. A. | plates he had tried, he had not found anything 
aaa — had to be'porue ia mind a electing 
i ions to rne in mind in selecti 

secondary batteries, such as internal resistance, 
ight, and compactness of the cells. The lecturer 
dealt next with the question of meters, showing 
that these were needed for many different pur- 
poses, as at times they needed to ascertain the 
amount of current, electro-motive force, quantity, 
wer, and energy, and of these the first two were 
d ee! requirements. For current, low re- 
sistance galvanometers were used, the unit of mea- 
surement being ampères ; for electro-motive force, 
measured by volts, electrical and high-resistance 
galvanometers. The quana equalled the current 
plus time; the power eq ed the current plus 
electro-motive force; and the energy equalled the 
1 plus electro- motive foroe, or the power 
lus the time. Electro - motive force might 


dried and 


The dry yellow ammonium phosphomolybdate 
per cent. of phos- 


Further Notes on the Process.—Since the for- 


HCl is added at all is, that if the original nitric 


te silica, a residue woul 
obtained which would not dissolve in in 
HNO,, and only with great difficulty in HCl; 
to enable the silica to 
ving been done, it is 
ae again by repeated evaporation with 
3e 

In precipitating the phosphomolybdate, it is 
essential that a large excess of molybdate solution 
be present. In presence of an excess of 
phosphoric acid, no precipitation occurs. If the 
tem ture be ison much above 60° C., there 
is ger of some free molybdic acid being 
precipitated, which would increase the weight of 
tho ppt. The MoO; is white, and if tho ppt. is 
light in colour its presence is probably the cause. 
To insure the uction of a ppt. ofi the correct 
composition, the details of the process should be 
followed as closely as possible. The presence of 


SECONDARY BATTERIES AND THE 
ELECTRICAL STORAGE OF POWER. 


HE second and last Cantor lecture on this sub- 
ject was given on Monday evening by 19 9 5 
e 


M.A., D.Sc., of 1 ‘ 
Mr. W. H. Preece, F.R.S. The 
a few further 


on 
first point out the extremes value of the peroxide of 
lead, it acting better than any other known electro- 
negative. the experimental cell he had been 
using two plates of lead. If he substituted aclean 
piece of platinum for the xi Sale lead plate, the 
audience would see that the p 


sulphate dissolved from deposit on the copper was 
i iting of that beam of the 


ge at hours. 
wer was measured by a Watt meter, 
the energy by an erg-meter. It seems 


signs of falling off. It was not very clear why the 
Sutton cell was not in more general use, although 


injurious to the negative plate, as might at first 


He would now replace the b 
D 9 sight be supposed, but to the positive one. Gases 


a fresh piece of lead, which, it might be 


are, it is true, given off from both plates as soon 
as they are fully charged, but that from 
the hydrogenised plate simply escapes into the air, 
the oxygen attacks the lead of its plate, which 
forms a support for the peroxide, and if not 
checked, will eventually cause it to crumble into 
powder. This result can be obviated by causin 
the movement of the balance to automatically cu 
off the current so soon as the cell is fully charged. 
Sir C. Siemens had devised a power-meter, to which 
a thick and thin coil were attached, and for the 
measurement of energy Boys had contrived 
several meters on the integrating principle, 
but the idea was not completely worked out. 
Messrs. Ayrton and Perry had comstrncted a 
very simple erg-meter, which the lecturer 
exhibited. It consisted of a common eight-da 
clock, from which the pendulum-bob was removed, 
and for it was substituted a coil of coated wire hung 
in the middle of a larger coil, which acted as a 
magnet. He would pass a current through the coil 
pendulum, when, by timing its beats by their 
watches, the audience would see that its speed of 
swing was reduced, whereas when he reversed the 
current it swung more rapidly; the clock would 
thus lose or gain, according to the direction of the 
current, and the loss or gain was found to be pro- 
rtional to the power. The half-horse power 
Rolton-Voldkmar-Faure cell was equivalcnt to 20 
ampères, 2 volts in 9 hours, and the h.p. cell was 
just double that power, and equalled the raising of 
nearly two million foot-pounds. Although a single 
cell might not yield quite this amount of work, yet 
it was found that if a larger number were used in 
combination they woul orm the required 
work. The lecturer exhibited and explained various 
indicator diagrams, by which the time, force, and 
energy occupied in charging or discharging cells could 
be shown. These were rated vertically and hori- 
zontally. In the changing dia 18 the horizontal 
abscissw represented the quantity, and the vertical 
the electro-motive force. It would seem that the 
slightly waved line rose very rapidly at first, then 
proceeded almost horizontally for a long distance, 
and in rose rapidly as the cell became filled, 
when the current must be stopped, as only gases 
would be given off after this second rise. In the 
discharge the action was, of course, renewed, and 
if the d s were turned the difference in heigh 
between the lines traced during charge and di 
charge represented the actual loss. The per- 
centage of quantity of available work was very 
good in these cells—from 80 to 90 per cent., and 
even more, of the charge being utilised, and it was well 
established that the more slowly a cell was charged 
the less waste was apparent, aud were it practicable 
the discharge should be equally slow. The next 
point was as to the use of the secondary battery ; 
and the first, because most obvious, wan tor lighting 
purposes, and for this purpose the cells had many 
advantages. As stores for electric power for use in 
lighting conveyances making short journeys, the 
cells would be highly useful. Small vessels, cabs, 
and tricycles could carry with them boxes giving 
sufficient power for some hours’ lighting, and it 
was well known that the Pulman train between 
London and Brighton had for some time been 
lighted by secondary batteries. Another advantage 
was that by this means you could use, for a short 
time, a higher power an engine could give. 
It was not economical to run an engine for a few 
hours only, and by the cells the engine could be 
kept going ull day aud a larger horse - power could be 
expended in lighting energy during the evening. 
There was less danger of sudden extinction, for 
a cell was not liable to give out suddenly, as 
was a belt to slip from an engine. Greater 
steadiness of light was attainable, the secondary 
battery acting us a governor, and it would also be 
utilised us a governor, performing the function of 
a cistern or so-called gasometer. Any fluctuation 
in the dynamo was not communicated to the lamps. 
If used for electric installations the reservoir would 
probably be in a central place; but there were 
advantages in having separate boxes in each house. 
This was the cistern as opposed to the constant 
supply system, and it was probable that, as in 
water services, the latter, by which a central store 
supplied the force, would be most popular. The 
central supply of electro-motive force would be 
equally available for incandescent, ure, and other 
forms of lamp at the same time, Prof. Lodge here 
exhibited installations of the Swan and arc 
lamps, supplied from 30 boxes of secondary 
batteries lent by the Electric Storage Company; 
they burned with absolute steadiness, and no 
incrense of light was perceptible in the 
individual Swan lamp when all the others in the 
circuit had been switched off. Had the lamps 
been supplied directly from a dynamo, the lecturer 
remarked, the single Swan would very probably 
have burst from excessive current when the others 
were switched out of circuit. The excellence of 
the result was due to the remarkably low internal 
electrical resistance of the cells, and in this respect 
they differed from any batteries. In these cells 
the internal resistance was as small as ‘0016 of 


but the lecturer considered the strain was greater 
and that i 
utilising 

candescent process. 
employed it was not important, 
steam-engine, to keep it continuously at work, and 
with this motor the secondary battery should be 
used as a regulator rather than a store. A water- 
fall was an instance of a motor where cconomy de- 
manded that it should be employed continuously ; 


convenient mode o 
force an in- 
Where a gas- engine was 
as with a 


it was a less 
electro - motive 


by the use of secondary batteries a 70h. p. fall would 
rovide a 100h.p. light at night. For domestic 
ighting the problem was how to reduce the electro- 
motive force so as to render it perfectly safe for 
household purposes. Dynninos could be arranged 
to act as motors, but this would be exceedingly 
wasteful, as they had a high internal resistance. 
Secondary batterics would give the same amount 
of electro-motive force with far less resistance. For 
an energy of 2,000h.p. the resistance would, with 
the cells, be less than 2 ohms, but would rise to 
about 400 ohms with a dynamo. A high electro- 
motive force was most economical; but to obtain 
this directly from a dynamo the rate of 
revolution must be enormous, and the fric- 
tion was correspondingly great. It was not 
improbable that some electrostatic machine, 
on a very large scale, say a gigantic replenisher, 
would in the future be employed with economy. To 
get a current of one ampere they would have to 
provide a Faure machine charged to a volt, dis- 
charged every second. The smallest com in 
which sucha replenisher could be put would bea 
set of 100 metal discs, divided, and each a metre in 
radius, distant from the mductors about a milli- 
metre, since 4,000 volts formed a spark a millimetre 
long. These hundred plates must revolve on an 
axle at the rate of 1,600 revolutions per minute, 
when an ampère current would be produced. It 
would develop a high electro-motive force, with 
extreme compactness and with an infinitesimal 
amount of waste, except possibly by leakage. The 
power would be 8,000 Watts and 11 horse-power, 
taken up by 3,500 cells. This could be transmitted by 
a telegraph wire, which if carefully insulated would 
expend but little force during transmission, the 
loss under this head being simply the resistance 
of line divided by 746. The force thus transmitted 
would be stored in boxes and used at any pace and in 
any place that was required. The Dematers motor, 
drawirgs of which were shown, was protty much 
the same as the well-known Paccinotti machine, 
except that the fleld-magnet was very small. 
Ayrton and Perry’s motor the usual arrangement 
was reversed ; the field-magnet was placed between 
the armatures and revolved, carrying brushes 
which also revolved. (These motors and Hopkin- 
son’s hoists and reversing gear were shown in 
operation; these as well as all the other experi- 
ments being performed with complete success, and 
evoking loud applause.) These motors were 
not yet perfect, but were being so developed 
from day to day that we might antici- 
pate great discoveries. It was a doubtful point 
at eve how electro-motive force ought to be 
ied to a railway, whether to the or the 
wheels of ae In the former case, there was 
great loss by leakage; and the latter seemed to offer 
@ convenience, since, as no engine would be neces- 
sary, and each i would its store of 
force in boxes attached to each e, instead of 
making up trains, individual carriages could be 
despatched as required. This plan would be of no 
advantage on our underground Metropolitan lines, 
however, as the pee system appeared to give 
greater facilities for rapid transit of e iages over 
the short sections of line between stations. (A model 
Siemens electric train was here shown in motion.) 
In tramcars an enormous development might be 
anticipated in this direction; and for steam-vessels 
which had to travel short distances electricity was 
well suited. The great difficulty in marine engineer- 
ing was that the screw, to work efficiently, needed 
to be driven at greater speed than suited the 
engine; and hence gearing had to be used 
to regulate the speed, and the screw had to be 
longer and to move more slowly than was 
requisite. A dynamo, unlike an engine, required 
to move even more rapidly than a screw, to work 
economically ; and hence, in the future, marine 
1 would probably see gearing introduced to 
reduce the motive speed to suit the screw, instend 
of vice versd. For ferryboats electricity would be 
very suitable, and the boxes would be stored in the 
hold as ballast. For Transatlantic steamers, the 
weight would be, as far as could be foreseen, an 
insuperable objection. A vessel travelling to 
America was out eight days, and required 1,000 
h.p. Asa Faure ce weighed scowt., it was evident 
that for such a journey the dead weight would be 
5,000 tons. Perhaps some means would be found 
for reducing the weight of the cells. For all 
stationary powers, such as lighting towns, bulk was 
of some importance, but weight did not matter. In 
conclusion, the lecturer said: The time at my dis- 
posal has not enabled me to do full justice to my 


I have only hastily glanced at the innumorublo uses 
which are opening out for these cells in all direc- 
tions. The practical 5 of electrical ap- 
pliances in the say uer future will, I believe, 
something extraordinary ; and I strongly hope that 
the result may be the abolition of smoke, and such 
an improvement of the air of towns as may change 
them from stifling purgatories into wholesome ang 
refreshing centres of life and work.—A cordial vote 
of thanks was accorded to the lecturer on the 
motion of the chairman. 


BATHING. 


LL are agreed that bathing is a healthful 
A practice: first, because it 1s cleanly; and, 
second, because it is a precautionary measure 
against risk to life by drowning. We are fully 
prepared, says the Lancet, to endorse the proposi- 
tion that boys should be allowed to bathe as often 
and as freely as may be practicable. It is, how- 
ever, necessary to ruise a protest against the reck- 
lessness which too commonly attends the recourse 
to bathing as an exceptional, or at most a season- 
able, exercise, by those who are, though 

rhaps, not always physically fit, to bathe. There 
is, practically, less danger in bathing all the year 
round than in doing so only at certain periods. 
When to begin bathing? in what weather fo 
bathe? and under what conditions of the bodily 
state to bathe? are questions of considerable per- 

lexity, and by no means always easy to answer. 
The neral ralos which should guide the judgment 
are, doubtless, in the main physiological—tbat is to 
say, they relate chietly to the functions of life and 
their healthy performance. Obviously, it is not 
right to dare the dangers of a chill ” either when 
undressing or by immersion in the cold water. 
Speaking generally, the reaction, on which 
everything depends, will take place in Bad a ies 
to the healthy circulation of the blood and the 
natural heat of the body when the bath is taken. 
If there be much moisture on the surface, it is 
difficult to tell what the actual temperature of the 
organism really is. In most cases a sweating 
surface indicates some measure of exhaustion 
already set in. In any case it is unwise to bathe 
when copious perspiration has continued for some 
hour or more, unless the weather be excessive or 
the sweating has been induced oA loading with 
clothes rather than by exertion. en much per- 


spiration has been produced by muscular exercise 


In | it is unsafe to bathe, because the body is so fatigu 


or exhausted that the reaction—that is, the retarn 
of the momentarily displaced blood to the sarface— 
cannot be ensured, and the effect may be to congest 
the internal organs and notably the nerve centres. 
It is from congestion of the nervous centres we get 
cramp, so often fatal in bathing. The fact of the 
“reaction’? does not, of course, constitute the 
whole phenomena of bathing; but it is so important 
and comprehensive that we may take this as the 
point on which everything turns. Conditions under 
which a vigorous return of blood to the surface 
cannot be confidently counted upon are not favour- 
able to bathing. A, therefore, the weather be 
“ chilly,” or there be a cold wind so that the body 
may be rapidly cooled at the surface while un- 
dressing, it is not safe to bathe. Under such con- 
ditions the further chill of immersion in cold water 
will take place at the precise moment when the 
reaction consequent upon the chill of exposure b 
undressing ought to occur, and this second 
will not only delay or altogether prevent the re- 
action, but convert the bath from a mere stimulaut 
to a depressant, ending in the abstraction of a large 
amount of animal heat and congestion of the in- 
ternal organs and nerve centres. The actual tem- 
perature of the water does not affect the question 
so much as its relative temperature ag com 
with that of the surrounding air. cally, 
there ought to be a good deal of difference between 
the two, the water being much lower than the air 
and the body being—without great or long persist- 
ing perspiration—much warmer than the water, of 
course, but not so much warmer than the atmo- 
sphere as to be chilled by undressing. In short, 
the aim must be to avoid fwo chills ; first, from the 
nir, and second, from the water, and to make sure 
that the body is in such a condition as to secure a 
quick reaction on emerging from the water, with- 
out relying too much on the possib'e effect of 
friction by rubbing. Thinking these brief hintsout, it 
will be obvious that both weather and wind must 
be carefully considered before bathing is com- 
menced, aud that the state of the organism as re- 
ards fatigue and the force of the circulation 
should also be considered, not merely as regards the 
general habit, but the special condition whon a 
beth is to be taken. These precautions are 
eminently needful in the case of the young or 


weakly. 


Carr Eans maintains that his ship railroad 
project has not been abandoned, but is certain of 


subject, which is a large and rapidly-growing one. | success. His papers say the roud will be built from 
I have tried to explain as clearly and briefly as I | ocean to ocean long before De Lessepa' Panama 
could the chemical action going on in the cells; but Canal is opened. 


an ohm, rising to 002 of an ohm when nearly ex- 
bausted. A leen arc lamp was also shown, 
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SCIENTIFIC SOCIETIES. 


LIVERPOOL ASTRONOMICAL 
SOCIETY. - 


T sixth meeting of the present session was 
. held on Tuesday, May 2lst, when Messrs. 
Wilding and Millard were elected members of the 
Society. The President, R. C. Johnson, F.R.A.S., 
alluded to the fact that a gentleman was present 
who had one of the finest telescopes in England. 
He, therefore, thought he would be expressing the 
wishes of the Society if he asked the gentleman, 
the Rev. J. J. M. Perry, to come forward and give 
the Society some account of the work done with his 
instrument. 

The Rev. J. J. M. Perry (who was received with 
applause) made some interesting remarks on the 
planet Jupiter as seen with the 18}in. silver-on- 
5 He handed round some beautiful 

wings of the planet, which showed the gradual 
fading out of the red spot: the size remaining 
apparently much the same, but the colour havin 
diminished so much iu intensity that last month it 
was apparently scarcely distinguishable from the 
surrounding region of the planet. As regards 
double stars, with which he was principally occu- 
pied, the weather had been so poor, and his own 
time so limited, that of late he had not been able 
to do much. He had, however, much pleasure in 
laying before the Society some measures of several 
difficult pairs of Burnham's, and also of some of 
the well-known test objects. He believed that 
the measurement of such close and unequal pairs 
was the real test of a telescope’s working powers. 

On the motion of the Rev. T. E. Espin, it was 
unanimously decided to insert the measures of 
the double stars, made by Mr. Perry, in the 
Proceedings. 

The President, in complimenting Mr. Perry on 
the performance of his telescope, remarked that 
from his experience a reflector would divide stars 
of the same distance and difficulty as a refractor of 
the same aperture. It had also the advantage of 
giving a nearly colourless image, though he be- 

ved it had a tendency to redden the stars 


ightly. 
gi paper by Mr. Franks was read, which formed 
an interesting sequel to Mr. Honeyburne’s. Even 
in a town like Leicester, he found that the film of 
his 1lłin. reflector does not deteriorate nearly so 

uickly as has been asserted. His had lasted 

ree years. The great mistake observers made 
was in too frequently polishing it, and not guard- 
ing it sufficiently from damp. He then gave a 
most interesting account of his telescope and obser- 
vatory, showing how much may be done with a 


little ingenuity and skill. His circles on the equa- 
torial are made of paper, and divided with pen and 


ink, and yet he had no difficulty in finding the bright 
stars in the daytime. Many interesting details were 
given concerning hig observing chair, magnifying 
powers, sun-glasses, &c. He condemned the use 
of high powers after a certain point had been 
attained. He had taken some trouble to investigate 
the reason of the bad definition which always 
happened with an east wind. He was of opinion 
that the extreme absence of aqueous vapour was 
the cause. He found the best definition when the 
air was saturated with aqueous vapour. 

Mr. Perry corroborated Mr. Franks’ remarks on 
the durability of the film. He believed it did not 
require renewing above once in several years if 

roperly taken care of. A pad of cotton wool 

hers at 5 mirror, and kept out all the moisture 
most effectively. As regarded magnifyi wers, 
he found that 600 or 700 was as high ha as ever 
required. His experience differed from that of Mr. 
Franks as regards the east wind. He found on the 
east coast that there was often splendid definition 
with an east wind. 

The Rev. T. E. Espin read a paper on Observa- 
tions of the Variable Star U Monocerotis at the 
Society’s Observatory.“ The photometer with which 
the observatious were made was a contrivance of 
hisown. The principle was extremely simple. A 
stop was 80 placed that the light of the illuminating 
b was pry cut off, Sane the field half 
light and half dark. The stars in focus are easily 
seen on the bright part, but iu drawing out the tube 
the stars become enlarged into discs, and a point is 
reached where they are no lorfger visible on the 
bright part of the tield. The brighter the star the 
further the tube has to be drawn out. Six com- 

ison stars had been measured with the variable. 

e differences on seven nights in one case 
amounted to only 0°10 of a mag., and in the other 
was less than 0-3. One star had varied from 6:00 
to 6°77 however, and was a new variable of the first 
class. The variable star U Monocerotis is situated 
10 minutes preceding y (F. 26) Monoceretis, and 
the variation was discovered by Dr. Gould, of Cor- 
doba. Four maxima and four minima had been 
observed at West Kirby. The highest itude 
was 6°00 and the lowest 7°21. The observations 
show N at least three perturbing influences. 
The shortest period was one of 31 days, the next 
was of 39 days, and the observations seem to show 


that the first had gained upon the second during the 
time of observation. Such a fact would suggest 
that the variation may be caused by rings of ab- 
sorbing matter of unequal densities revolving in 
different periods. At the minima between March 
31 and April 11 remarkable fluctuations had been 
observed in the star's light, in about every four 
days. The total number of nights between the 
first and last observation was 97, and out of these 
observations had been obtained on 41. 

On account of the latencss of the hour a paper of 
Mr. Ammile's on the Variability of a Hydre’’ was 
taken as read. 

The President announced, amidst great applause, 
that Prof. Pickering, of Harvard College, S., had 
offered to address the Society during his visit to 
England, and a resolution was unanimously passed 
that the last moeting of the session should be called 
on the date which would best suit Prof. Pickering. 

The proceedings then terminated. 


SCIENTIFIC NEWS. 


— . — 


IHE Arctic observing stations will, it appears, 

not be continued beyond the coming 
autumn, and the various parties will return in 
September, unless hindered by ice. That arrange- 
ment refers to the international character of the 
scheme; it is not unlikely that some of the 
Governments may continue the work at their 
stations, and convert them into permanent ob- 
servatories, which will serve as bases for future 
Arctic exploration. 

The proposed Ben Nevis observatory lacks 
subscriptions. A considerable sum has already 
been received; but a good deal more is required 
before the Scottish Aleteorological Society will 
undertake the task of erecting permanent build- 
ings on the summit of the Ben. 


The death is announced of Dr. Louis Emanuel 
Griiner, the professor of metallurgy at the 
Mining Academy of Paris, and inspector-gencral 
of mining in France. 

In a contribution to the Proceedings of the 
Royal Society, Sir G. B. Airy states that an 
average of 33 years shows the temperature of the 
Thames to be higher than that of the sir at the 
Royal Observatory—the figures being 51°7° and 
50°2° respectively. During the seven months 
May to November—the difference 18 2°, but 
from December to April only 0°7°. July gives 
the highest monthly mean river temperature, 
65 70 January the lowest, 39°4°. 


Baron Nordenskjold’s expedition to Greenland 
started last week in the Sofia, under the com- 
mand of Captain Nilsson, and a crew of thirteen 
hands. Baron Nordenskjold is accompunied by 
Dr. Nathorst, geologist; Dr. Berlin, surgeon 
and botanist; Dr. Forsstrand, zoologist; Dr. 
Hamberg, hydrographer: two Laplanders, two 
Norwegian ice-masters, one harpooner, and Herr 
Kolthotf as assistant zoologist, with Herr Kjell- 
ström as typographer and photographer. The 
Sofia carries provisions sufficient for a sojourn of 
fourteen months on the inland ice, assuming 
that the interior of Greenland is covered by ice. 
The Sofia had as passengers to Iceland—Count 
Stromfeldt, Dr. Arpi, and Herr Flink, who 
intend staying in the island for some time for 
the purposes of study and collecting. 


Cambridge men ure astonished at the progress 
their university is making in scientific studies, 
more especially in biology. During the last two 
winter terms more than a hundred and thirty 
students attended Dr. Foster's courses in physio- 
logy, and did the practical work, while over 
ninety attended the lectures and classes in animal 
morphology during the last term. These last 
were commenced by the late Prof. Balfour, and 
have been continued by Mr. Adam Sedgwick. 
Botany also attracts large numbers of students. 

The United Statcs table at the Zoological 
Station, Naples, is occupied by Dr. E. B. Wilson, 
of Johns Hopkins University. The table” 
belongs to Williams College, Mass., which re- 
ceives a brief course of lectures from those who 
occupy the place at the Naples Station. 


The Midland Union of Natural History 
Societies will hold its sixth annual meeting and 
conversazione at Tamworth, on June 12th next. 
There will be excursions to Hartshill and Lich- 
field on the following day. At the annual meet- 
ing, the president, E. de Hamel, Esq., will 
sliver an address, and the Darwin gold medal 
for 1882 will be presented to Prof. A. M. 


Marshall, M. D., D. Sc., and W. P. Marshall, 
M. I. C. E., for their paper on the Pennatulida. 
Further particulars can be obtained from W. G. 
Davy, Esq., hon. sec., Elford, Tamworth, or 
W. J. Harrison, Esq., hon. sec., Birmingham. 


Last week some trials of a search light, con- 
structed by the Edison Company, were made at 
the new works of Mr. Pcter Brotherhood, 
Lambeth. The gencrator was built by the com- 
pany to the designs of Dr. J. Hepkinson, who 
has so modified the original form that a machine 
capable of supplying only 60 incandescence lamps 
now fecds 200, with a lesser number of revolutions. 
The special feature of the search light is the 
mirror, which is 18in. in diameter, and was mide 
by heating a disc of glass and pressing it between 
dies to the proper curvature for reflecting a nearly 
parallel beam of light. ‘The mirror is silvered on 
the back without uny preliminary grinding, and 
is found to answer oxcellently. The beam was 
projected upon the Victoria Tower, and there 
produced a dise of intense light, about 30ft. in 
diameter, surrounded by a ring of less intensity 
about 100ft. in diameter. 

The Electrical Railway Company of the United 
States has been incorporated to work the patents 
und apparatus of Mr. Edison and Mr. S. D. Field, 
including the Menlo Park Railway. The com- 
pany will be ready to undertake work in the 
autumn, and its first undertaking will be to place 
an electric train on tho elevated railroad in New 
York. oi 

An electric rail» v is being constructed be- 
tween Frankfort-on-:ne-Main und Offenbach, a 
distance of about eight miles. It will be worked 
by steum-engines and dynamos, stationed at a 
village midway between the termini. g 

A method of amalramating zinc, which is said 
to give good results, has been introduced by an 
electrician connected with the French tolegraphs. 
He immerses the zinc plates in a solution of 
mercurial salt (the composition of which is 
patented by the inventor), which has the cttect of 
rendering the zine brittle, and puts it into such 
a molecular condition that in the subsequent 
treatment with mercury the latter fills up the 
pores of the zinc, and prevents all useless con- 
sumption of the electrode when the circuit is 
broken. 


The Paris Acronautical Exhibition will be held 
from June ő to the 18th. The festival will take 
place on June 29, at Annonay, when the statues 
of the Brothers Montgolfier will be unveiled in the 
public place of the city. The insect or entomo- 
logical exhibition in Paris will be opened on 
July 1, for three weeks. It comprises useful 
insects, and their products; appuratus used in the 
preparation of these products ; injurious insects, 
und the processes uud methods of destroying 
them, with other mutters relating to insect- 
ology. 

M. Tréve publishes, in the Moniteur Industriel, 
a plan of diminishing boiler explosions, which he 
thinks purely due to the habit of leaving the 
boiler full of water at night, which boiling, parts 
with all its air, and then, when in the morning 
the fires are started, becomes superheated and a 
source of danger. M. Trève, thervfure, advises 
the injection of air before reheating the water, 
and the use of a thermo-manometer, which would 
indicate whether the vapour pressure is below 
that to be expected from tho temperature of the 
water. 


Cochineal Colouring.— The difficulty of pre- 
paring a cochineal colour that will keep has suggested 
the use of glycerine as a preservative. Prof. C. L. 
Dichl's formula, as given in New Remedies, is as 
follows :—Cochineal loz., carbonate of potash joz., 
powdered alum }oz., creum of tartar loz., water 
Xoz., glycerine 802. Reduce the cochineal to a five 
powder, add the carbonate of potush, and triturate 
it with 2oz. of water. Allow the mixture to stand 
one hour, add the alun und cream of tartar suc- 
cessively, and, when effervescence has ceased, the 
remaining water, filter, and add the glycerine. 


A WRITER in an American contemporary says :— 
“I discovered many years ago that wood could 
be made to last longer than iron iu the ground, but 
thought the process so simple that it was not well 
to make a stir about it. Posts of any wood can 
be prepared for less than two cents apiece. This is 
the recipe :— Take boiled linseed oil and stir in pul- 
verised coal (bituminous or anthracite) to the con- 
sistency of paiut. Put a coat of this over the 
timber, and there is not a man that will live to see 
it rot. 


— 
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[ We do not ho’d ourselves responsible ' for the opinions oj 
our correspondents, The Editor respectfully requests thatall 
Communicaiions should be drawn up us be as possible.) 


AU communications should be addressed to the EDITOR of 
77 on GLisu Mchaxic, 31, Tavistock-street, Covent-garden, 


All Cheques and Fost- ce Orders tobe made payable to 
J. Passuore EDWARDS, 


„In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentiuning the number of the Leiter, as well as the page on 
zh ich it appears. 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
.ouly, but in all other subjects: For such a n may 
‘bave some particular knowledge and experience of the 

nature of such a person or such a fountain, that us to 
other things, knows no more than what everybody does, 


and yet, to keep a clutter with this little pittance of his, 


will undertake to write the whole body of physicks ; a vice 
$ inal” 


: from whence great inconveniences derive their 


—Hontaigne’s Essays. 

— — 

MEROURY—«a CORONZ AND: BOOT IS 
— y VIRGINIS — MARE TRANQUIL- 
LITATIS — MAGNITUDES BT SE- 
QUENCING. 


[21453.]—U pon the 15th inst. I saw, for the first 
time, the planet Mercury. It was very beautiful; a 
perfect silver. To my surprise, its light was still, 
and did not sparkle. I would unhesitatingly have 
put this circumstunce down to some unknown 
atmospheric cause, had it not been that on the fol- 
lowing evening (the 16th) the aspect of the plauet 
was unchanged. The conditions of the 16th were 
in every ct far better than those of the previous 
evening. e planet was an exceedingly lovely 
object ; a lustrous argent. I saw it with the naked 
eye, and also with an opora- plasa, 

I must thank Mr. Baxendell for his courteous, 
satisfactory, and (ome) gratifying communication. 
It is pleasant to have one’s results confirmed so 
promptly and so fully by one so eminent. I took 
the estimate by Mr. Baxendell, which I quoted 
from Mr. Bazley’s “ Stars in Their Courses.“ I 
must also thank Mr. Gore. I hope that he will 
publish his catalogue of over 500 suspected 
variables ’’—or, at least, give in ours“ a list of 
those stars which are in it, but not in the cata- 
logue of Messrs. Espin, Read, and Gage. It could 
not fail to be both interesting nnd valuable. (I 
would remark that my observations do not seem 
to indicate variability in , but in y, Cephei). With 
regard to Mr. Gore’s question, as to why my esti- 
mates of £ Boötis are all below 3m., it is obvious 
that it raises the whole question of wh y the estimates 
of different observers differ as they do. That being 
80, it is equally obvious that it cannot be discussed 
on the instaut. But I may make one or two 
remarks. First. To urge as an objection to an 
estimate that it differs from other estimates, when 
it is that difference which has led to its publication, 
seems to me to be rather inconsequent. Second. 
Mr. Gore has not, perhaps, observed that 
two of my observations give 31, an estimate 
which must, upon Heiss method, be con- 
sidered as 3m. Third. That Mr. Baxcudell's 
statement that the difference between a Coronm 
and é Boötis sometimes amounts to seven or 
eight-tenths of a magnitude, as at the present 
time, bears me out in my statement coucerning the 
star’s present magnitude. Fourth. Mr. Gore’sown 
observations confirm tho statement that £ Bootis is 
variable. For if at one time it was equal to a Coronw 
— 2 (Heis), and at ancther to a Serpentis 2—3 
(Heis), it must—unless either one or other (or both) 


of these stars is varinblo—be variable. Of course, 
a Serpentis is entered in the Cutulogue of Sus- 
pected Variable Stars.“ 


K Virginis.—In your issue for April 7, 1882, 
F. R. A. S.“ requested me to look at fas star. He 
stated that the position angles would seem to show 
that the Northern star was the brightest, but that, 
on the 30th of March of that ycar, he had found the 
Southern star to bo jest the brightest of the two. 
Upon the 15th and 16th of the present month I 
examined this famous binary star. I used a Bz in. 
“Wray” and a power of 145. I felt practically 
certain that the Southern star was the brightest. 
The colours I fouud somewhat golden. The atmo- 
spheric conditions were fur from good. I glimpsed 
a star—probably the star mentioned by J. Barton 
in query 5016 (p. 230, No. 946). Aimexcd is u 
sketch of the field. Of the “ pair,“ A was the 
brightest, C is the star which I “ glimpsed,” D is, 
I presume, Burnham’s double star, meutioned as p. 
in “Celestial Objects.“ I would remark, that the 
latest measure in Prebendary Webb's book gives 
J38°d° as position-angle, and, therefore, makes the 
Southern star the brightest. It is, of course, possi- 
ble, that the first figure (3) has been misprinted for 
1; I would like to know if this is the case. As to 
C, in the above drawing, I presume it is the star 
observed by Mayer, aud inserted in list of ‘ distant 
companions ” to bright stars found by him, printed 
iu Copernicus, No. 28 (April, 1933). 


N 


\ 


i 


Mare Tranquillitatis. In “Celestial Objects“ 
the colour of this mare is ken of as simple 
grey.“ On the 18th inst. (about 13h.), I observed 
a decided purplish tinge in this grey, 9 unlike 
the huo of the Mare Serenitatis, and certainly 
causing the description or simple grey to be 
inappropriate then. I used two eyepieces —45 and 
145—and turned them round. 

In your issue for December 30, 1881, there ap- 
peared a letter from Messrs. Espin and Read, the 
object of which was to show what accurate results 
in the estimation of stellar magnitudes could be 
attained by sequencing. The . sequence 
will help, from a different point of view, to show the 


several appeared as short streaks longer than the 
red spot. Probably, if all these spots and short 


streaks were joined in a row, they would not er- 
tend more than 3 of the way round the planet. 
One of the most interesting peculiarities of these 
features is thaf they appear to possess a rotation 
period approximately equal to the well-known 

uatorial white spot, so that within a zone of 
about din. in bread there are no fewer than three 
kinds of dark markings with widely different rota- 
tion periods. Thus there are (1) the south equatorial 
dark belt, the dark spots on which have a period 
somewhat ter than 9h. 49m. (2.) The dark 
belt immediately south of the preceding, and 


same thing. It was e on May 15, about 14h. | separated therefrom merely by a narrow rift, which, 


= ` 


T 


‘ 99? 
Z / 
N 
The conditions were moderately favourable. The 
standard was a Can. Ven. assumed at 3'3. Assum- 
ing (what is d priori likely) that in those cases in 
which Argelander and Heis agree, the estimates 
muy be relied on at the present time (variability 


being improbable), it will be seen that the estimates 
were, for the most part, practically correct. The 
i most 


special point is, tha of these stars were esti- 
mated for the first time. 
Mag. ex- 
ressed on , 
Star. Estimate. . sys- Arg. Heis. 
tem. 
e Boötis 3°2 3 2—3 2—3 
a 3°3 3—4 3—4 3— 
P 4 4:0 4 4—3 1—3 
B » 3˙7 4—3 3 3 
N55 4:1 4 4—3 4 
a „, 3°5 3—4 3 3 
B Cor. Bor. 3°7 4—3 4—3 4 
6 od 3°8 4 4 4 
* „ 38 4 4 4 
0 15 4˙3 4—5 4—5 4-6 
E 5 41 4 4 4 
č „ 40 4 4 4 
«K „ 44 4-4 65-4 5-4 
2°6 3—2 2 2 


a 55 

The only substantial discrepancies here are in 
regard to £ and p Boötis and a Coronæ. 

S. Maitland Baird Gemmill. 

Glasgow, May 19. 

P.S.—I would be very much obliged to Mr. 
Gore if he would, at such time as he may, forward 
the estimate of a Persei, which he kindly pro- 
mised, also state the magnitudes which are assigned 
to the stars in The Plough in those works from 
which he is in the habit of quoting estimates of 
magnitude — more especially those of Ptolemy, 
Sufi, Piazzi, Harding, and Lalande. 

S. M. B. G. 


CRATERLETS ON THE FLOOR OF 
PLATO—JUPITER. 


[21454.]—Iw letter 21406 (p. 241), the Rev. W. 
P. P. Matthews mentions the clearness of the little 
craterlets on the floor of Plato as seen with his 
124in. reflector. Would it be troubling him too 
much to state his observation a little more fully, 
giving the time of observation, and more particu- 
larly the craterlets seen? Of these small and 
mostly delicate objects, the four principal (Nos. 1 
3, 4 and 17) can be seen crateriform without 
much trouble, but the fainter have very 
rarely been seen thus. In the long series 
of observations of Plato in 1869-71, 10 of the 37 
white spots then observed were seen as crater-cones. 
Schmidt saw five small craters; but No. 4, situate 
a little east of the centre, one of the largest and 
most conspicuous, strangely, seems to have escaped 
his attention. Between 1879 and the present time 
five crater-cones only have been observed; but, in 
addition, several of the numerous white spots were 
seen as small elevated objects of doubtful character. 
It will, therefore, be interesting if Mr. Matthews 
was able to see any additional craters on the floor 
with his large aperture. 

With regard to Jupiter, the dark spots seen 
under the large central belt would appear to be 
portions of a discontinuous belt. Many of these 
were visible last ycar, mostly very small; but 


from its curved ends, maintaining about the same 
position with regard to the red spot, ma be p- 
sumed to have a period of about 9h. 55m 95 
and (3), the dark spots and streaks forming the 
discontinuous belt y spoken of, with an ap- 
proximate rotation period of 9h. 50m. 86. Further 
north the numerous dark and light spots and 
tches show yet another period of rotation ge 
ifferent from any of the preceding. Under 

circumstances, it is manifestly impossible to deter- 
mine the real rotation of Jupiter ; all we can say 
is, that it probably lies somewhere between 9h. 47m. 
and 9h. 56m. A. Stanley Williams. 
West Brighton, 28th May, 1882. 


SMALL STARS NEAR y VIBGINIS AND 
36 OPHIUCHI—Hi I. 48 VIRGINIS, 
hi VII. 2 MONOCEROTIS, o. 


NOMIOCAL 3 
3 the given Mr. 
arton in letter 21426, by drawing his querist’s 
attention to a note of my own on the small star 
Virginis, in the Exolasn MRORHANIO for July 14th, 
1882, p. 426. This small star is interesting from 
the fact that, some two centuries ago, it was only 
about 6” distant from 7 instead of nearly 105", as 
at the present moment. I notice, by way, & 
0 in the letter on p. 426: for Arg. (— 1°) 
2,600, read (— 0°) 2,600. ; } 
Flammarion is mistaken in his su tion that 
1 14m.“ Stranger), 
es of the o. p. m. of 36 Ophiuchi and 30 
rpii ; it is in reality fixed in space. I will return 
to this question on some other occasion. ; 
„M. A.” has hardly given sufficient details to 
enable me to identify with certainty the stars he 
ni a n letter 21 a P. oa yh, 92 e 
. 43 Virginis, according m the — 
17 5 principal stars form a t Y, with the 
nebula as the centre, as in the annexed rough 
diagram. 


This, however, is evidently not the Y M. A.” 
refersto. If he would give the approximate differ- 
supposed Bae bl. ent 5 kKandtty the tere 
su variablo, i i i e star. 
There is no catalogued variable near. VII. 2 
Monocerotis is visible to the naked eye, and consists 
of a rich field of scattered stars round 12 Mono- 
cerotis, the smaller stars running in rays and wind- 
ing lines. The star 12 appears to be variable, Lal. 

ives 6}m. ; Piazzi in both catalogues, 6m. ; Bessel 

m.; Argelander 5m. in the Uran.’’; and 7m. in the 
„ Durch.” ; Heis6m.; Houzeau 6m ; Gould 63m. 
The cluster follows the fine pair 8 Monoc. 7 minutes 
of time, and is 30’ to the north of it. I cannot 
identify M. A. 's“ object. 

There are many faint stars in the field with M 5 
Libre, and it is impossible to identify “M. A.'s'” 
one without more explicit details. I cannot identify 
the cluster in VIh. 22m. + 10°. The nearest bright 
star is Arg. (+ 102) 1149, the place of which for 
1883°0 is Gh. 21m. 49s. + 10° 22, but there is no 
cluster round this. The other one in 17h. 40m. +- 


5° 25’ is not catalogued ; it isa coarse tic cluster 
of twenty or twenty-five 7, 8, and 9 mag. stars. 


The place of the brightest, a 73m. (Arg. + 5° 3481) , 
is for 1883·2 XVIIh. 40m. 148. + 6° 57’. 
May 28th, H. Sadler. 


A SUNSPOT THAT WAS NOT A DEPRES- 
SION— ODIO” (P) LIGHT FROM THE 
LIVING BODY. 


[21456.]—Ow the lst of April last I observed a 
certain rather large s t. (No need to occupy 
space with a cut of it.) From that date, to its dis 
appearance on the 9th, I watched it almost dally. 


Jonz 1, 1883. 


It did not change its general outline much, being 
always easily reco fablo. As it gradu T 
roached the sun’s limb, thé narrowing up of the 
at first) circular outline of the penumbra was just 
what perspective demanded; but what surprised 
me was that the dark nucleus, which, on the theory 
that the spots are depressions, should have appeared 
at the doctom of the strip of penumbra nearest the 
sun’s limb, actually was even with the top edge of 
sometimes os to float a little above it. The 
(formerly) somewhat circular nucleus was when 
last seen at 4h. 15m. G.M.T., foreshortened to a 
black line, being then only about twice the thick- 
ness of one of my transit eyepiece webs (I have no 
istant from the sun’s limb. Yet it 


ry. Instrume 
with clock-motion, by Grubb. 
ouching Professor Barrett’s ae on 
magnetic light, and F. R. A. S. s and Sigma’s”? 
remarks thereon, I offer this experience of my own. 
In the early part of the 785 1862, 1 being then 
between 35 and 36 years old, in reasonable health, 
55 in the woods (I was 
in one Pople oe or wale a mio on a sania 
not en in psycholo ies or - 
ments—in fact, not in the least thinking of an 
such matters, one evening, about dusk, I happen 
to be buttoning on a pair of buckskin (I think they 
were) N when, to my astonishment, I saw 
streams of phosphorescent (as it appeared to me) 
light issuing from the tips of my fingers. The 
light was traceable for at least one or two inches 
from the finger-ends. There was twilight enough, 
I think, to see the outline of the person. The 
weather seing ony my first impression was that 
the friction between my fingers and the leather 
ders had excited some kind of electrical 
on similar to that pode by rubbing a cat’s 
back in cold weather; but there were no sparks or 


I called to a lady of the family to look at the 
phenomenon, and my impression for years after- 
J ing to 

r a or seven ago, though she per- 
fectly well N calling her, she then 
thought she had been unable to see the light that 
‘was so plain tome. It may be worth noting that 
the said lady was then somewhat of a nervous 
invalid, and a firm believer in n while I 
was suffi tly robust, and neither then nor now a 
spiritualist. often tried afterwards, but never 


could reproduce the a ‘ 
Edward M. Richards. 
Grange Killan, Enniscorthy, Ireland, May. 25. 


MATTERS TELESOCOPIC—TO MR. 


BRASHEAR. 

121457. —0 n friend Mr. Brashear 10 like 
Mr. Calver, has mistaken my statement a little. I 
meant to infer that the “ mirrors were of 
amateur construction that ‘I had seen gr I did 
not allude to trade uctions, although I agree 
with Mr. Brashear that many of these of ears gone 
by were poorly polished. I think, now, there is a 

po on both o.g. mark and mirrors too, 


polish, as well as b 
other defects, otherwise invisible. I use as many as 
14 sizes of emery for some classes of work, and 
quite with Mr. Brashear that “fining” or 
‘smoothing’’ isthe heart of the ess, as well 
asthe art of it. I find finely-pulverised slate a 
good thing for small microscope work ; it must be 
washed very fine, and is then capable of polishing, 
peer pin tool, hard crown lenses. I must 
admit that the most perfectly polished surface is 
the best, it would, however, be difficult to find 
fault with some indifferently polished mirrors I 
have seen. I can assure Mr. Brashear that most 
trade work 5 fined: there are attempts, of 
course, to push aside the needed skill in some fac- 
tories; but the results, as far as my experience goes, 
are disastrous is profit, 1 smoothing need - 
ing long-winded polishing. It is certainly gratifv- 
ing that Mr. Brashear has suggested the 299 85 of 
the late Dr. Draper's work on the silver-on-glass 
reflecting telescope. There are many that would 
Hxe to 3 for one. The notes on the 
28in. be a splendid addition. I hope all us 
this side will take Mr. B.’s hint and keep out of the 
fish market. Would Mr. Brashear think me too 
ae if I ask him the proportionate diameter 
and thickness of his heliostat mirrors? 
Prismatique. 


GLASS FOR 0.G.’s. 

[21458.] — Ir has frequently occurred to me 
i boning oe _times) that many, 5 the diffi- 
culties experien in obtaining glass of approxi- 
mately equal density, and free from air-babb! , for 
large o.g. s, would be overcome by compressing the 
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glass when in a plastic state, and continuing the pres- 
had cooled and set, in much the 
same manner as steel is now compressed for certain 
the greater the pressure tho 
ensity between the upper and 


sure until the g 


urposes. Obvioual 
teas the difference ind 
lower portions of the mass. 

Such compression would 
alter the refracting qualities of the glass, and ne- 
5 modifications in the achromatio arrange - 
ments. ; 


The case of compressed steel is not quite ana- 


logous. But, judgin g from it, I think glass so com- 
pressed would n ishi 


Ajmere, India. Mackaeg. 


TIDAL OBSERVATIONS. 
(21459.]—Ir may 


made to achieve success in the solution of the 
9 of the tides have attained their purpose. 
e interest which attaches to the subject has 
hitherto been checked only by the difficulties which 
seem to beset the consideration of it; as to its 
practical importance, it is doubtful whether it does 
not hold the very highest rank. We are essentiall 
a maritime people, and our ships on arriving at their 
destination require safe harbours and convenient 
places of disc „nor can these be secured unless 
the state of the tide can be sufficiently ascertained 
beforehand, so that it may be known to what exact 
height the tide will rise, and at what time high 
water will take place. A very few inches is some- 
times all the interval between the keel of the vessel 
and the dock sill, and hence the necessity for 
accuracy in the computation made beforehand 
Within the last 12 years 8,000 tides, at least, have 
been brought under inspection for this se, and 
of these some 6,000 have been submi to close 
imi calculation, and tables have been 
worked out guiding to the results. These have been 
tested by a self-recording instrument, the machine 
of which is worked by a large heavy float, 
made to rise and fall with the tide, 
and connected with a wheel and axle, 
the former having at its circumferende a circular 
slate, against the face of which there presses a 
pencil, which leaves its mark as the wheel glides 
it. The pencil is attached to the centre of the 
wheel by a rod, and this rod slides upon a coil of 


ck iron wire, in such a manner as that the pencil 
is at an ever- ing distance from the centre of 
the wheel, and is e to describe, in fact, a spiral 
on the slate. Hence the height of high- is 


registered, and as the slate ring moves past the 
pencil at the same rate as that at which the sea 
rises or falls, nothing more can be desired in point 
of acc . The whole is inclosed in a chamber 
constructed for the purpose on the pier at Fleet- 
wood. The records are compared with corre- 

nding ones at George’s pier or Helbie Island 

verpool; and thus we have a complete tidal 
observatory. 

But next let us examine some of the details of 
the‘ method of calculation which has been the 
outcome of all these observations, and which is 
based on a discovery in the working of the tide- 
waves never yet before revealed to the public, 
though it may have been 5 known. Most 

rsons are aware that the tides are caused by the 
Joint, attractions of the moon and sun, these 
attractions being more visibly exerted upon the 
water than upon the land, in consequence of its 
fluidity. But when we go more closely into the 
theory, we find that the heaping-u the two 
tide-waves on opposite sides of the globe is really 
due to the 155 uality of = 5 of ae 
luminary on different parts of the earth, some o 
these parts being nearer, and others at greater 
distances from the attracting body. Hence there 
is a greater tendency to draw the waters of the 
ocean towards the moon than to draw the solid mass 
of the earth itself; and, in like manner, there is a 
greater tendency to draw the mass of the earth 
itself than there is to draw those waters of the 
ocean which lie on the obverse side, and, therefore 
are more distant. The waters thus collected will 
necessarily flow from regions in the circumference 
at right angles to the line joining the earth and 
moon, where, therefore, there will be a diminished 
quantity of water at the same instant. There are, 
consequently, éwo tides on opposite sides of the 
globe, and these, by the rotation of the earth, are 
carried round to its various coasts at intervals of 
12 hours. Hence, as there are 0% luminaries 
there are fowr distinct tides, and these are classified 
as lunar, anti- lunar, solar, and anti-solar tides. 
When the tides caused by the moon coincide with 
those caused by the sun, spring tides follow ; when 
they are as far as possible from such coincidence 
neap tides are the result. But in point of fact, and 
as a matter of observation, the configuration of 
land and water is such as to cause the tide whose 
crest is (or, rather, ought to be), in the northern 
hemisphere, to be invariably of lower magnitude 


probably considerably 


i pou A suggestion 
acturers. 


haps interest some of your 
readers to learn to what extent, by what means, and 
with what result, the efforts which have recently been 


t 
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than that whose crest is in the southern hemisphere, 
and this for the simple reason that neither moon 
nor sun can possibly generate a tide in regions 
where little or no water exists for the p : 

All these circumstances, then, and others besides 
them, have to be taken into account in forming the 
five tables which are employed in making the 
requisite calculations for the height of a tide. The 
principle involved is that of the super-position of 
small effects; i. e., each small effect is regarded as 
being produced to the same extent as it would be if 
the ther causes involved did not exist at all. And 
the tidal effects are of this character—very small 
indeed; they are merely perturbations (to use 
another technical term) caused by the inequality 
of distance to which allusion has already been 
made. Still, they can be calculated, and the tidal 
problem has been solved. Out of some 6,000 com- 
puted tides, 80 per cent. have been within 3in. of 
the height assigned to them, and this is not a large 
error out of a mean rise of 330in. The force and 
direction of barometric pressure can only be esti- 
mated 12 hours previously; but the normal height 
having been correctly ascertained, the deviation 
from accuracy ansing from this cause, and operat- 
ing on any tide is a clue to the extent of its opera- 
tion on the tide succeeding. 

James Pearson, M.A., F.R.A.8. 

Fleetwood, May 26. 


TRICYOLES. 
[214160.]—THERE is one point upon which little 
has been said, and on which I, for one, should 
much like to see another of D. H. G.'s” clever 
and instructive letters. I mean the relative ad- 
vantages of large, as compared with small driving 
wheels, and what has been called ing up 
or down, as the case may be, irrespective of the mere 
question of cost. For instance, does the extm 
weight entailed for large wheels involve more or 
less labour for the same rate of progress over the 
„ Is there more or less risk of a break - 
own in consequence of slight accidents, cially 
with a heavy rider? I take it as certain that the 
progress over rough roads is smoother with large 
wheels than with small ones, and the question about 
extra cost is whether the advantages if they exist, 
are worth it to the individual buying the machine. 
So far as I am at present informed, a large 
wheeled Omnicycle seems more to approach my 
ideas of what is desirable than any other form of 
tricycle I have yet seen. The rattle and friction of 
chains and cog wheels are repulsive to my notions,’ 
and the friction thrust action preferable to the 
pedalling asa matter of choice with me from 
only. On that point I think our friend 
G.“ has expressed an opinion upon doubtful 
premises, he having described the piston-action as 
*‘ reciprocating and the rotary as continuous; 
but in fact the force in thrusting is exerted only 
in one direction—downwards; the force exerted in 


the opposite one is confined to lifting the foot, while 
in the rotary pedalling during a portion of 
the circular movement of the foot (if not for half 
the revolution) the force is exerted simply in lifting 
the foot in a curvilinear jnstead of a rectangular 
line. Gamma Sigma. 


(21461.]—It is only within the last few days that 
I have had the pleasure and advantage of perusi 
the very interesting and instructive letters 
“D. H. G.“ on the subject of tricycles. 

In his letter, contained in your issue of March 9 
last he discusses the question of power ing, and 
I trust that even thus late you will allow me, as 
one of the patentees of the Crypto-d ic two- 
speed gearing, to reply to some of the strictures 

ed by your very able 5 upon that 
orm of power gearing. D. H. G.“ speaks of 
the fatal mistake made by us in providing for speed 
power, and freedom of che crank shaft, instead o 
making the free pedal common to both speed 
and power. To this I reply at once, that our free 
position was never intended to meet the require- 
ments of the ‘‘free-pedal,’? so powerfully advo- 
cated by D. H. G.“ Its presence in the machine 
is incidental to the construction of the clutch, 
which must necessarily be withdrawn from one 
power before being engaged with the other. In 
this intermediate position the clutch, and by con- 
sequence the pedal shaft, is free. e importance 
of this free position is not very great, but it has 
a certain utility when the e is running 
down hill, or being stabled or cleaned. The free 
pedal,” in D. H. G. 's * sense, must be obtained 
by other means, upon which I will not now enter, 
as this question is quite distinct from that of power- 
gearing. My chief purpose now is to correct a 
misapprehension on the part of D. H. G. as to 
the speed of pedalling required in the usr wer- 
gearing. In some of our earlier efforts the power 
provided by our gearing was 80 t as in a mea- 
sure to justify D. H. G.'s“ comparison of the 
movement with that of a traction- engine, and I 
fully agree with him that such a rapid movement 
of the legs would be quite inadmissible. Happily, 
however, the incrensed power required in a tricycle 
is never such as to demand an extrao 
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rapidity in pedalling. On the contrary, the prin- 
ciple adopted in the plans upon which the Crypto 
is being made is, that the rapidity of pedalling shall 
remain practically unvaried when the power- 
oe 5 ee P the increased ease of 
ropulsion being paid for, so to speak, by the 
ned speed of the machine. ial 
Jam able to confirm from experience the accu- 
a the data given by D. H. G.“ further on 
im the same letter. The Crypto fixed to my National 
ives 50in. (level) and 30in. as the two speeds, by 
use of which I can meet all the exigencies of 
tho road with great comfort. At the same time, I 
must confess to being but a weak and unskilled 
rider; and my conviction is, that for good riders 
the higher speed may be safely fixed at 54 to 57in., 
and the lower at about 36in. It may be worth 
inting out, too, that under the system 
th speeds may be below the actual height of the 
driving-wheels. Thus 50in. may ran as 44in. 
and 30in. if desired; or wheels of great height 
may be taken, say 60in. or more, and geared 
down to the desired speeds, say 56in. and 
30in. D. H. G.” will be the first to acknow- 
ledge the great advantage of such an arrange- 
ment in relation to road resistance. Some 
maker will, I hope, be found sufficiently enter- 
prising to turn out machines so made. e small 
wheels geared up to an enormous extent, now 
favo by some riders, cannot, I think, be suffi- 
ciently condemned. Never mind the extra weight 
ef the large wheels. D. H. G.“ has conclusively 
shown that weight which does mechanical service 
ia always worth carrying. W. T. Shaw. 


BICYCLES AND TRICYOLES. 


[21462.] — In answer to Mr. Stacpoole 
Westropp’s question, I may say that it seems to me 
that there can be no comparison between the fric- 
tion of a chain or other gearing and the Otto 
band ; nor can I see what can have led anyone to 
think so unless it be that the bands are supposed to 
cause oxtra friction on the bearings. As a matter 
of fact, they diminish friction from this cause when 
riding, as some of the weight of the rider that 
would be taken by the bearings is actually taken by 
the bands. 

If the readers of ours do not think I have 
unr said enough, I should like to offer some 
remarks on the hill-climbing 5 of the Otto, 
as mpe with tricycles. e other day I saw 
two Otto’s, one din. and one 56in. level 

pared, ride over Brockley Hill. Immediatel 

hind them came a tall“ straddle ” bicycle, whic 
was also ridden up, though the wheel slipped on 
the ground at every tread. Then came a well- 
known single-driver tricycle. Here, of course, the 
wheel turned, but the machine would not move as 
long as the rider was on it. Till lately I have not 
been able to find any satisfactory explanation for 
the ease with which the Otto goes up hill, but 
now I think I have discovered the reason why. 

I shall first make an assumption which has been 
made through all this discussion“ D. H. G.“ 
will correct me if I am wrong, namely, that the 
thrusting force exerted by the foot is much the 
same all through the stroke, or, at any rate, that it 
will be fair to consider it the same when comparin 
machines. If so, the work done in one half turn o 
the treadle in a tricycle is equal to the force, what- 
ever that may be, multiplied by the diameter of the 
crank circle. The result may, of course, be found 
by the usual diagram of work, which in this case 
will be the harmonic curve, acd, Fig. 1, when a b 
is half the circumference of the crank circle, and 
ed ig a measure of the force. The area of this 
figure is, as is well known, equal to that of the 
rectangular figure, // h, where ef is the diameter 
of the crank circle, and ced the force. This latter 
figure is the diagram of work of the Omnicycle, but 
on this I shall have more to ray presently. The 
harmonic curve, ac b, is the diagram of work of all 
rotatory machines whatever, except the Otto. 
Now, the fore and aft swayof the Otto modi- 
fies this diagram in a curious way. This sway is 
hardly perceptible, except when much work has to 
be done, as in going up-hill with the followin 
beneficial result :—'‘‘ The area of the diagram, with 
stroke and force remaining the same, is increased, 
and the dead points aro removed.” 

During each tread down, the frame and rider 
sway slowly forwards, and at the bottom of the 
stroke they sway back again, but more quickly, 
ready forthe next trend. Now this swaying has 
no effect on the rotation of the treadles in space, 
but it has n great effect on their rotation with 
reepect to the rider, for he follows them up, and 
when they have turned 180° in space, they have 
turned with respect to the rider an angle less than 
180° by an amount equal to his sway, so he can 
push them further. Let the full lines in Fig. 2 be 
the ordinary diagram of work, the harmonic curve ; 

then the upper dotted line shows the modified 
diagram. The shoulders of the wave curves swell 
out so that they cut one another above the axial 
line. At this point the machine sways back, and 
the tread starts beyond its dead-point at a position 
where the foot acts with sufficient advantage to 


make any horizontal thrust unnecessary. It will 
be apparent at once that this widening of the 
shoulders of the curve must increase its area, and 
the more so as the sway is more—that 1s, as more 
work is necessary ; but the area measures the work 
done, hence the advantage of the sway. But this 
is not all, for the work done by the up-pulling foot 
must be added. This may, by the usual con- 
vention, be represented by the lower dotted line. 
Since the leg cannot pull so hard as it can push, 
this curve is drawn to a smaller vertical scale. In 
all treadle machines in which pulling is not made 
use of, the foot must rest with some weight (I don’t 
say much) on the treadle during the up-stroke. 
This wastes work, as is shown by the lower lines — 
harmonic for rotatory machines, straight for the 
Omnicycle, in Fig. 1. In the Otto diagram, 
the sum of the two measures the work done, while 
in the other the difference must betaken. Thus we 
see that tho Otto ” diagram completely surrounds 
the ordinary diagram, and must therefore be larger. 
Hence, with a given force and stroke, more work 
can be done. 

It is hardly necessary to say that if in any 
machine it is possible to make the pressing down 
force greater than usual, a propor mman increase 
of work will be the result. I have in a previous 
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letter shown how the swing of the frame auto- 
matically puts the machine into the best position, 
so that when heavy work has to be done the handles 
are in a direct line between the treadles and the 
shoulders, which enables the rider to hold himself 
down without undue exertion. 

I have at present made the usual supposition 
that a uniform thrusting force is exerted by the 
foot during the whole stroke. But I think that 
this is a mistake. Exhaustion or gotting tired is 
not a measure of work done only; it also depends 
on the way in which tho work is done. we 

ress a fixed thing we get tired, but no useful work 
is done, for there has been no motion. Surely it 
would be a mistake to press the treadles with the 
same force all the way down; since exhaustion is 
caused by pressing and not only by working. Surely 
we shall work with least fatigue if we press 
most when the motion is most and press least 
when the motion is least. This is what I 
believe every one does. If so, the diagram of 
work must be altogether changed. It will 
be a fair supposition to make that the pressure is 
proportional to the downward velocity, in which 
case the work being done will be proportional to the 
square of this. If this maximum pressure were the 
same as the original constant pressure, the new 
curve would be a harmonic curve of half the 

eriod, but reaching to the sume height as shown in 
Fig. 3, when the full lines give the original and 
modified ordinar 1 while the dotted lines 
give the original an modified „Otto“ diagram. 
There will be less proportionate difference in size 
between the two Otto diagrams than between the 
two harmonic diagrams. Therefore, u further 
advantage accrues to the Otto from this cause. If 
the diagram is rectangular, as with the Omnicycle, 
then there will be no change when its ordinates are 
squared for the new diagram. This, it scems to me, 
is the key to the Omnicycle discussion. This is pro- 
bably the reason why the Omuicycle is, fora tricycle, 


so good a machine. I have not before thought it 
advisable to enter into the tricycle discussion; but 
as these theoretical considerations have led me into 
it, I may, perhaps, remark that the supposed str 
int in the Omnicyole arcs seems to me a deci 
ault. The whole arc, whether large or small, is of 
uniform radius, and a most ingenious contrivance 
is employed to make itso. It seems to me that 
though the advantages of harmonic motion cease 
with a slow specd, yet such motion is almost neces- 
sary when the ipaa is high. Why, then, should 
not the arc be made of uniform radius when set for 
power, but of decreasing radius towards the ends 
when set for speed? This would give an approxi- 
mation to harmonic motion, which should make its 
action smoother. An Ottoman. 


ABBE’S OAMERA LUCIDA. 


(21463.]—Prnmar me to supplement the brief 
description of this instrument you give in your 
issue of to-day (May 25, p. 258), from the Journal 
of the Royal Microscopical Society, by the follow- 
dt. 51 =a from one of the Vols. you quoted 

„ 1882, p. 261) :— . 

“In 88 the instrument is fastened to the eye- 
piece cover by two centring-screws, and the 
mirror so turned that the surface of the table close 
beside the foot of the mi appears to be 
projected on the circular field of the eyepiece. The 
whole field of view is now ily seen, and with 
uniform sharpness, and this is the case also when 
the higher powers are used, no pers loss of 
light taking place in the vision of the microscopical 
i e. One of the most essential qualities of a 
camera lucida is therefore obtained.“ 


0 
s F. R. M. S. 


TELEPHONE AND MIOROPHONE 
TRANSMITTER AND RECEIVER IN 
ONE. 


(21464.]—Lerrer 21419 contained a suggestion 
to utilise the principle on which an electric bell 
works to obtain a receiver. Could not that idea be 
carried out still more fully, and at the same time 
be made to form a transmitter by the following 
means :— Widen the armature, and divide it in the 
middle; make the two halves of it overlap; m 


each half make a small hole, aud into the holes 
insert a small carbon ball, to make contact between 
them ; then adjust to the right distance from the 
electro-magnet. And would not this be a trans- 
mitting and receiving microphone? I Say Would 
it not be?“ as I am not ina position to carry out 
practically my own suggestions, and can only 


theorise. 
May 24, 1883. Ll. B. B. 


DWARF AND CLIMBING FRENCH 
BEANS. 


[21465.]—Apanrt from their usefulness as a green 
vegetable, dwarf and climbing French beans are 
useful in a dried state, and being amenable to cul- 
ture in small as well as large gardens, they are most 
emphatically subjects suitable for popular cultiva- 
tion. Now being a good time to sow, we give a 
few hints on the subject for the benefit of the 
readers of the Enauish Mrchaxio, and we supple- 
ment these remarks with the one that, asa rule, 
the working man who possesses a well-kept garden 
is rarely a drunkard, as there seems to be some 
kind of fascination in the work that keeps a man 
from the public-house, and if there were more 
gardens to tho cottages of the working classes, or 
allotment’ Ea were more plentiful, many more 
of the uneducated working class would spend their 
spare time in them rather than in the pub. at the 
corner, Let a man have his pint ot beer if he 
thinks he needs it, although I know that it is only 
an imaginary need, if he can get a sufficiency of 
good nourishing food: but, still, beer, in modera- 
tion, does no harm if it is good. But giving a 
temperance lecture will not grow our beans how- 
ever, First and foremost, all beans are deep - 
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rooting subjects, and, therefore, the ground must 
be deeply ug, and as they are somewhat gross 
feeders, the ground should be fairly well manured. 
In the second place, they are essentially light- 
loving subjects, and, as such, should have the 
sunniest and most open part of the garden in which 
to grow. And, lastly, in dry weather, they should 
have liberal supplies of water, if such can be given, 
as such tends to increase the crop of pods, and also 
keeps down red spider (Acarus tellartus), which will 
attack them in hot, dry situations, should a long 
period of hot, dry weather set in. The dwarf 
varieties should sown in rows, about 2ft. 
asunder, and the sceds should be sown about Qin. 
apart, and not more than 3in. deep. Drop two 
seeds together, and should one be destroyed, as is 
often the case, before they are in leaf, a crop is still 
left, and it is quite easy to remove the weakest of 
the two plants. Runner beans should be sown in 
rows about 7ft. asunder, and as soon as they are 
up, should be staked with sticks 8ft. or 9ft. high, or 
they can have the tops pinched off occasionally when 
they commence to run, and thus do without sticks. 
They can also be trained to form screens, or against 
walls ; and if 7 0 have sufficient root-run, they 
will bear plentif oropa: Good sorts of climbing, 
or runner beans, are the ordinary scarlet runners 
and white Dutch, while, for general use, good 
dwarf kinds are, Golden Dun, Canadian Wonder, 
and Osborn’s pany Forcing. There are other 
good kinds of each sort, but those named are 
sufficient for all practical purposes. 
W. J. May. 


BEE-KEEPING. 


21466. — WrrE the Editor's leave I will continue 
these notes under Letters, as they deal with 
several queries, and embrace besides other matter. 

With the size of the standard frame I do not 
propose to deal: it has been given differently by 
three correspondents, and readers of ours must 
decide for themselves from the letters which is the 
real standard.“ I do not know anything about 
this point, and it is not one that I care to write 
about. It does not affect me personally, and I 
wish to have it dealt with by those more familiar 
with the facts of the case than myself. I may say, 
however, that it would be well to agree on it defi- 
nitely: an uncertain standard is worse than no 
standard at all. 

Leaving this point, I will sup that a hive has 
been obtained, the frames of the standard or any 
other size. The next consideration that will pre- 
sent itself will be the filling thereof. This may be 
done, as A. Watkins says, in one of three ways :— 
Firstly, by buying, begging, or stealing a swarm ; 
secondly, by transferring an old stock; or thirdly, 
by uniting driven bees in the autumn. This last 
will not be likely to suit the possessor of a hive at 
this time of the year, and one of the first two 
methods should be adopted. 

To Transfer a Swarm to a Bar Frame Hive.— 
This is the best and simplest method, and in start- 
ing bee-keeping will be the only one likely to be 
adopted. But those who have previously kept bees 
in straw may be glad to transfer stocks, and I will 
give details further on. In obtaining a swarm, 
several points should be considered. All swarms 
are not alike, and there can be no doubt as to the 
advisability of getting a good article to start with. 

Firstly, the swarm should be obtained as early as 
possible—late swarms take so long to build their 
combs, start raising brood and collecting honey 
for their own use, that they are very unlikely to fill 
any supers; therefore, get early swarm. 

ondly, weight.—If possible, buy by weight. 
A good swarm should weigh from 3:1b. to All ; 
gud if an arrangement can be made to give 80 
much a pound, it will prevent a flight or cast being 
palmed off, as they are usually very much lighter 
than the first swarm. If, however, a flight can be 
obtained of reasonable weight, do not refuse it. 
Having a young queen, it should turn out well, 
and will be quite equal in value to a first swarm of 
half a pound more weight. 

Thirdly, age of queen.—This is an important 
point, but adifficult one to obtain much infonnation 
about. The old queen goes off with the swarm, 
therefore if any reliable information can be obtained 
select a swarm from a last year’s stock rather than 
from a last year’s swarm, and avoid a swarm from 
a last year’s swarm, if that swarmed from a swarm ; 
for in that case the queen would be, at least, four 
years old, and practically worn up. i 

The swarm, however, obtained will probabl 
come in a straw skep, and will travel best mout 
upwards, with a cloth tied over; be careful not to 
leave it still long in this condition, or the bees will 
eat their way out. While they are travelling there 
will be no danger, as they are frightened, and lie in 
a heap at the bottom. If the bar-frame hive is not 

uite ready, place the straw skep on a board and 
allow the bees to fly about, while the finishing 
touches are given to their new home. 
The frames in the hive will require foundation 
comb. This is best bought, as it is difficult to make 
nicely. Put in a piece from one inch to five inches 
deep and the length of the frame. The saw cut in 
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the top is for this purpose ; slip in the sheet, allow 
it to project a quarter of an inch, and turn it down 
flat alternately right and left with the finger; this 
will make it quite firm. Having put foundation in 
all the frames, put on a net and give a puff or two 
of smoke into the door of the straw skep. Put 
about eight frames into the hive, lacing a space in 
the middie about six inches wide. Take up the 
straw skep carefully, place the wooden hive iu its 
lace, turn the skep upside down and atrike 
it smartly on the ground, hitting the ground 
with the corner, so to speak, of the top. 
This will make all the bees fall in a 
compact mass to the bottom. Now, without stop- 
ping a moment, pour them into the space between 
the frames; hold the skep above the hive, right 
way up, and thump it sharply, to knock down any 
that seem inclined to hold on. If this is done 
raty there should not be more than half a dozen 
bees left in the straw skep; they may be allowed 
to get out of themselves. ‘Lave the skep standing 
upside down, and they will soon find out where 
they ought to go. Next, beforo the bees have time 
to climb up the sides of the hive, gently draw the 
frames together, shoving them a little at a time, and 
putting in the remainder of the frames at the end ; 
or if the swarm is not a very strong one, draw up 
the dummy behind the frames that are in. Having 
got the frames somewhat together (don’t be parti- 
cular as to getting them quite close; that can be 
managed next day), lay the quilt over tho top, and 
see it fits closely at the edges, so that no adven- 
turous spirits can get into the upper story, and the 
operation will be complete. R. P. 


SIMPLE MEANS OF MEASURING 
ANGLES. 


(21467.]—Havina, on several occasions, seen 
queries asking for a simple means of measuring 
angles in surveying, I venture to send you a 
description and sketch of a device which has been 
frequently used in India, and found to give most 


C 


admirable results. I will describe the instrument 
as used in India, premising that it can be made up 
in a simpler form. 

A (see sketch) is a board, usually of deal, which 
should be about lin. square. Underneath it has 
screwed on to it in the centre a brass boss, which 
fits into a similarly shaped recess in the wooden 
head of the folding tripod stand shown in the 
sketch. A brass clamping screw passes from below 
through a hole in the centre of the tripod hend, 
and screws into the brass boss on the board. By 
this means the board, or plane table as it is here 
termed, can be smoothly turned round horizontally 
into any position and securely clamped there. 

On the top of the board is pasted or glued a card- 
board protractor B. These protractors are about 
12in. in diameter and are graduated to } degrees, 
and can be bought for a small sum. Care should 
be taken to attach this flatly to the board. 

The next essential is a sight-rule (C). This con- 
sists of a flat piece of some hard wood about láin. 
long by 2}in. wide, and jin. or in. thick, having one 
edge bevelled. On each end is fitted centrally a 
brass sight-vane—one (D) having a wide slot 
through its upstanding part, down tho centre of 
which is fitted a fine wire or hair; the other (E) 
has a fine slit down its centre. 

To measure an angle between two objects, the 
plane table is set up as level as possible by eye, the 
sight rule is placed across the centre of the pro- 
tractor, and pointed in the direction of the left- 
hand object, the eye being applied to the slit in 
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(E), and the wire in (D) being brought into coin- 
cidence with the object. Care must bo taken that 
the bevelled edge of the rule lies nearly over the 
centre of the protractor. This is easily insured by 
placing the finger or the uncut end of a pencil 
touching the centre point, and using this as a pivot 
round which to turn the rule. The graduations of 
the protractor cut by the bevelled edge of the rule 
are theu read at ah end, and thcir mean taken as 
the true direction of the object. A similar obser- 
vation is then taken to tho right-hand object, care 
being always taken to use the mean of the readings 
ateach end of the rule. The difference between 
the rendings to the two objects gives the angle 
required. 

A most surprising degree of accuracy can be ob- 
tained by the use of this simple instrument by 
repeating the observations on a different part of the 
graduation. It is, in fact, a very fair theodolite 
without the telescope. 

If a magnetic compass is used in conjunction 
with the plane table, and by its means the table 
and protractor be turned round and set magnetic 
north and south, accurate magnetic bearings of 
objects can be obtained with equal facility. G. 


CHEMICAL ATOMS, &c. 


21468.]J—1 po not see where the very poor 
quibble ’’ comes in (21431, p. 265), in the objection 
made by Mr. Haden and myself to Experi- 
menter's formula for the reaction of potassium in 
water; we both pointed out the absolute fact that 
he omitted to take account of the residual hydro- 

en, or to get over it by adding an atom of water. 

t still remains not the fact, that the atom of K 
does liberate the whole H from the atom of water,“ 
as he says. 

The argument of ‘‘Eclecticus,” p. 223, is, of 
course, the only explanation possible to the old 
notation—viz., that the KO formed unites 
with a fresh HO. But it will not hold: it involves 
the assumption that the affinity of K for HO is 
greater than that for O alone, because excess of K 
will not convert the extra atom of water into KO+ 
H unless an added force is employed—viz., heat. 
This involves an extraordinary assumption. The 
fact is easily explained upon the new notation, be- 
cause we know, as an absolute fact, that water 
contains hydrogen in two conditions, half of it held 
with a much higher force than the rest. Therefore, 
it is easy to sce why K + H,O drives out one atom. 
of H but not the other, except with aid of heat; the 
same principles explain the existence of the peroxide 
of hydrogen, with its curious aud powerful reac- 
tions, due to its constitution from two atoms of 
water, from which the weakly-held hydrogen has 
been expelled, xot by a chemical agent, but by 


chemical force, constituting a molecule HO in- 


stead of 12 or HOH, in which an abnormal store 
of energy is charged. 

“Experimenter ” would possibly be better ad- 
vised and listened to with more respect, if he did 
not so freely characterise as quibbles, nonsense, and 
so on, arguments which he is himself unable to 
understand, but which have convinced the whole 
body of English chemists. Of course we smile at 
his mental antics and objurgations, but for his own 
sake they would be better toned down a little; also 
it would be an advantage if he took the trouble to 
understand anything said to him. He simply 
fulsifies what I said about the use of FeO by Roscoe, 
and everyone; it has nothing to do with the doubled 
value of some of the atoms and doubled number of 
the others, in the new notation, which causes the 
actual weight of substances under the new uotation 
to be double that under the old—a matter of no 
consequence whatever, as the weights are mere 
abstractions. What is of moment is that while 
Roscoe, like everyone else, explained that the 
molecule of iron oxide is Fe,0,, or rather, and in 
truth, FeO + FeO, as consisting of two distinct 
radicals or atoms joined together, yet it is more 
convenient, and only necessary, to take into con- 
sideration the atom instcad of the molecule. The 
use of the molecular formula would involve the 
doubling of every symbol; a fact equally true as 
regards the old and new notations, and one which 
would be truly, as I said, an objectless elabora- 
tion.“ 

The chemical names are another affair, and the 
confusion results from growth and individual con- 
ceit. Of the names given, I use myself potassium 
bichromate, or bichromate of potash. because well 
known; but none of his list is correct. Probably 
the truest would be: di-potassium anhydro- 
chromate, or anhydrochromate of potassium. It is- 
certainly not a bichromate, as is explained in my 
„Electricity.“ Sigma. 


5 replies of ‘‘ Experimenter” and 
“ Eclecticus’’ are not at all sufficient to convince 
1 one of the inaccuracy of the O = 16 theory. 
hey certainly do offer an explanation, though 
erroneous, of the reaction of K upon H,O; but apon 
the combination of 2 vols. of H with 1 vol. of O 
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to form 2 vols. of H, O, they are silent, because it 
is a fact which they cannot dispute. When an 
Array of facts is placed before them, as is done 


by H. E. Brothers (21393), which cannot be refuted, 
it is Over as needless of comment, and 
termed “ nonsense ’’ and ‘‘ meaningless twaddle.“ 


They appear to forget that chemical theories are 
bam facts, and in spite of all they may 
say to the contrary, the O = 16 theory is the one 
which is most in accordance with the results of 
actual experiments, not only in chemical, but also 
in physical ecience, and far more satisfactorily ex- 
lains the chemical reactions which take place 

As to em 99 gadro bei jected b 

e law of Avo being reje 7 
some, 80 it may be; but that is no proof of its in- 
correctness. It is supported by Gay Lussac's 
% Law of Volumes,“ Boyle and Mariotte’s 
Law of Pressures, and by Charles's Law of 
Temperature.“ 

I admit that the equivalent weight of O is 8, but 
its atomic weight is 16. To represent the atom of 
H as equivalent to the atom of O is inaccurate. One 

ight as well assert that the molecules of HCl, 
HS0,, and H;PO, are equivalent in saturati 
pore In conclusion, I will repeat, with E. H. 

rothers, that it is and ever, will be a matter of 
theory.” W. E. Haden. 


AOIDS AND THE KIDNEYS. 


[21470.]—‘* Os” in letter 21434, p. 266, asks 
about the formation of oxalic acid in the human 
body. It is not well understood, but it is not likely 
that the vegetable acids as citric and tartaric are 
eliminated by the kidneys in that form to any ex- 
tent, at any rate ; if so, we should, many of us, be 
constantly suffering from oxaluria severely. The 
salts of citric and tartaric acids, &c., are always 
excreted by the kidneys as carbonates. True 

ic acid, moreover, is never found in the human 
body. When in the urine it always occurs in the 
form of oxalate of lime. Obviously, therefore, the 
suggestion of Os to test for it with lime water 
would be worthless. The best way of discoverin 
it is the microscope, and it is usually very cha- 
racteristic 


Its causes are obscure, but doubtless connected 
with some derangement of the digestive proceas, 
there is probably some relation to uric acid. 
It may be introduced directly into the system, rhu- 
barb, for instance, containing much. 
The diet, when there isa tendency to uric acid 
deposita, should be plain and digestible. S in 
forms, fruits, butter, and fats, wine and beer 
showd be avoided, while eggs, light meat, and 
well cooked vegetables, especially green, may be 
taken, also bread if not new, and farinaceous 
articles freely. Such, in short, is the usually pre- 
scribed dietary to lessen the excretion of uric acid, 
but some recent researches by Dr. Garrod, F. R. S., 
would seem to show that the matter ought to be 
looked a little more deeply into. One cannot, how- 
ever, go into that now. Mu Delta. 


CUTTING ROUND HOLES IN TIN- 
PLATE. 


1471.)—-THe plan sed for this purpose 

b 5 G. L.,“ in letter 21436, would be a 845 
about method. The plan I adopt frequently is to 
use an ordinary bit and brace turned backwards 
and kept oiled, the plate to be laid on a piece of 
planed-up hard wood. Not having a bit of the 
required size, I put a piece of wood on lathe face- 
late, and tacking the tin to this, cut the hole with 
e ie Poued end of an old saw-file. I have also 
done it by sharpening one leg of a pair of compasses, 


oiling same when using it. A., Liverpoel. 


WIRE STRAIGHTENER. 
[21472.J—“ B. H.” 1 21437) will, I opine, 
find himself mistaken if he tries to straighten iron 
wire, or any elastic wire, by drawing it through a 
straight hole, as, in order to make an elastic rod 
straight, it is necessary to bend it by means of, say 


three pins, thus: to the limits of its 
elasticity. A., Liverpool. 
RAILWAY SIGNALS AND COLOUR 


BLINDNESS. 


(21473.]—Iw answer to B. J. W.” (21445), re 
confusion Eng oe colour blindness, the easiest 
method of avoiding anything of the kind is that 
meee on the L. and N. W. Railway (and pro- 
bably on other lines)—viz., the annual testing of 
the men e in working the traffic. 

In face of the above simple plan, it is obvious 
that the scheme pointed out by B. J. W.“ is one 
that is not likely to be adopted. Also, to give one 
very sufficient reason, it would mean the dupli- 
cation of the enormous number of signal lamps 
already in use on the leading and best-signalled 


It is in the highest degree improbable that any 
railway company will undertake the vast respon- 
sibility of bringing into use a plan whereby a white 


& | Standard. 


light (of an 
white light 


“B.J. 


“KE. M.” of May 18th. Traffic. 4 


GREAT NORTHERN TRAINS. 


[21474.]—As none of our 5 have 
ining-car 


mentioned the acceleration of the 


Express, which leaves Leeds at $ a.m., and 


es King’s-cross at 12.55 p.m., I venture to 


give a table of speeds— 


Dist. Time. Speed 
Wakefield to Retford .. 37 43 61°6 
Retford to Grantham .. 334 39 61 
Grantham to Peterboro’ 29 33 527 
Peterboro’ to Finsbury.. 731 83 533 


Two minutes are allowed in the station at Finsbury, 
and 12°49 is taken as the departure time, which I 


5 it is. The average speed from Leeds to 
i ppages, is 60:4, and 
47:6 miles per hour. Another 
have not soen mentioned in the 
by the 1.15 p.m. down 5 
an 


ges- cross, excluding sto 
including stop A 
good run, which 
E. M.,“ is made 
which covers 50% miles between Grantham 


Doncaster in 58 minutes, giving a speed of 52 · 5 


mules per hour. 


I hope Mr. Brewer will give the dimensions of 
G.E.R. bogie engine illustrated in last week’s 
8 now running between 
Liverpool-street and Doncaster, keep remarkably 


number. The G.E. 


good time. 


May 28th. Lincoln, 


KEY COHARAOTERISTIOS IN PIANO 
MUSIO. 


{21475.]—Iv may interest some of your readers to 
having reference to Mr. Johnstone Stoney’s 


know, 
paper uoted in the Scientific News column 
wee 

music was discussed about a year ago in the 


accurately describe the effect of each key, and Mr. 

Stoney's description is only a repetition of others. 

But his positive assertion, 

due to temperament, is rather startling. 

imperfect scale of the piano is not the cause, what, 

then, is? . A. Westwood Oliver. 
167, Gloucester-road, 26th May, 1883. 


RATIONAL DRESS. 


B me to reply to Mr. Simmons 
21376) t I accept his criticism ; but I do not 


ink we should allow ourselves to be governed by 
a fear of wearing or using an article simply because 
it has a too feminine ct.“ The reform of 
woman’s dress was delayed by a similar fear. Many 
still refuse to wear what is healthy, becoming, and 
comfortable because it has a masculine ”’ appear- 
ance; yet, on the whole, women are more willing 
to adopt male attire, than men to take any of their 
dress, even their huts! I wish you and he would 
read the article entitled Health, Comfort, and 
Dress, in the Boston Journal of Chemistry, of last 
August. Women’s boots are to be had in this city 
of every conceivable style, broad toes and narrow, 
high heels and low ; but 1 do not share the reju- 

Ch t. 


dice against high heels. 


COMPOSITION OF WATER— FORMULA 
OF WATER—VASELINE. 


(21477.] — Tue O and H in Water” 
50461, page 253), can be calculated as follows :— 
lgramme weight of water measures lcc., and is com- 
posed of grm. of oxygen and dgrm. of hydrogen. 
Igrm. of hydrogen measures 11163°Gec. at th 
standard sure and temperature, so grm. will 
measure 1240°4cc. Hence, 1 cubic inch of water 
will contain 1240°4 of hydrogen, and half that mea- 
sure, or 620°2 cubic inches of oxygen. 

This reply leads one’s mind to the discussion on 
the relative advantages of the formule HO and 
H, O for water. Some eight or ten years since, I 
fought it out in these columns with Eclecticus,”’ 
and he never found an answer to my arguments. 
Why doesn’t he try now? The essence of the 
tion is this. 
water, on the ground of se! easel and ignor- 

w 


caustic 
potash, and chloroform contain single atoms of 


shape, or in combination with another 

shall indicate both Danger and 
All right,“ either in the manner pointed out by 
„or the still more unlikely way patented 
by Messrs. Cleminson and Tuer—alluded to in the 


at the subject of key characteristics in 5 
usica 
Many attem have been made to 


that the difference is Not 
i If the 


(query | acting 


bydrogen, no compound is known which for one of 
hydrogen, or a gle atom of any other elemen 
contains less than 16 parts of . H, then, 1 
parts is the smallest quantity of o : 
enters into compounds or reactions, why think of 


Alfred H. Allen. 
GRINDING AND POLISHING GLASS 
BPECULA. 


121478. Ie my peovica letter I have given the 
theoretical reasons for having the tool as as 
the ulum. I shall have to leave till a future time, 
the description of the effects on the o of the 
speculum of various sizes of tools. When the amateur 
has more theoretical knowledge he will better 
pea og some am pala I have to give, 
and appreciate the reasons I have already given 
better ; on the consideration of the effects of vari- 
ous sizes of tools will thus become more in 
and instructive to him. For the present we m 
study as our next subject :— . 
th of stroke and the balancing f the tool, 

theoretically considered. —In practising an g 
the mode of parabolising used by the old n j 
I ived that the weight of the overhanging part 

the speculum during the stroke was a positive 
advantage, for it prea down the pitch round the 
edge, so that the face of the polisher was just kept 
a little more convex the curve of thes um, 
and thus the centre of the speculum was a little 
more worn away than the outside, and thus the 
centre rays’ focus is kept shorter than from a per- 
fectly spherical surface, and the paren was pro- 
duced. Now the weight of the old speculum metal 
with a ae was such that it kept the surface 
of the polisher too convex, when the polisher was 
the same size as the spec.; so to counteract this they 
found that the po 


culum), and so they had toshorten the of 
their the necessary oonvexi the 
lisher over and above the 5 specu- 
ka was kept, and thus the produced as 


bo 
the ultimate result. Now the old masters found that 


conditions, viz., a metal speculum on a 
that was about than the um. Thus it 
would appear that the 4 stroke became the orthodox 


amount of straight stroke, and most amateurs in 
the beginning of their work have followed this 
length of stroke, even when they have worked with 
the tool on the speculum ; but mal art begin to 
see, from what I have before oP ined, that the 
length of the stroke is depandent on a number of 
other conditions. Now, as soon as I saw this, I 
likewise saw that no machine is perfect that 
does not allow of the alteration of every condition 
ey of og other condition, so that any 
co diti 


mbination of conditions that theory or pacios 
may point out as right may be adopted. led 
me toa thorough study of every infiuen oon- 
dition, and a pretty job I had to disen `- the 


effects of one condition from another, for the shape 
of the speculum is the result of all the conditions 
8 N ; E each condition, 75 
studying its effects, required a separate experiment 
and Ain ne for each amount of that condition, 
and it was not till after a long series of experiments 
5 4 over about two years (with nothing else 
to do) that I could understand why it geared 
shape or defect had 5 and could begin to 
anticipate the result any pro alterations 
of any of the conditions or combinations of the 
numerous conditions possible. I had worked 
specula over twenty years ago on the old mode, and 
with a Rosse machine and a Lassell too, and had 


is the machine I have drawn and y explained 
in a previous letter (Vol. XXVI,, p. 18) Full 


dition to an 
condition. 
exactly the condition of the old masters, even 
when the tool is on the ro although this 
is the reverse way to the old masters’ mode 
of work, or we can imitate any other condi- 
tion. We are, therefore, at libe to 

the 4 stroke or any other length of stroke that 


the or practice may decide as being rig ht, 


and that without altering the effect on any 
condition. Weare atl therefore, with such 
a machine to study theoreti the correct length 
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of stroke, which I must now tell the amateur is] true of the influence of the speculum upon the | or draper may, by constituting or calling himself 
not è but $ the diameter of the ulum. This tool. Now this is all we want, and so the half- an agent for some London or Coven „ and 


may seem a great deal at first sight, yet it will be 
seen to be right when thought over; and further it 
is only alittle more than what Herschel advises 
when no side motion is used, his quantity being 47 
of the diameter of the speculum. In studying the 
proper length of stroke, the amateur must remember 


what I have before explained, that etry of 
‘from lateral 
59 of flgure is the 
e 


1 85 
est 
and, therefore, proper one. i 
half the diameter of the ponon: this is shown 
in Fig. 1, where the dark circle represeuts the 


FIL C.d. 


speculum, and the other circle the tool at one ex- 
tremity of its stroke, with a half stroke. Now, it 
is evident that the part A of the tool, which is over 
the centre of the speculum, will be, when the tool 
bas turned half-way round (i.e., the part A to B), 
over the outside of the speculum; and thus, that 
p> of the tool which is influencing, and being in- 
uenced by the centre of the speculum at one 
time, is at another time influencing, and being in- 
fluenced by the outaide of the speculum. Now, all 
this is equally true of the corresponding part of the 
speculum—i.e., the part between the centre and 
outside, in ita influencing, and being influenced by, 
the tool. All this action and reaction going on be- 
tween the tool and speculum, from centre to out- 
side, tends to keep that symmetry of which 
is so desirable, since the influence of the centre of 
the ulum on the tool, or the centre of the tool 
on the speculum, is carried over all the interme- 
diate between the centre of the speculum and 
its outside, and the centre of the tool and its out- 
side by a half stroke; any stroke less than half the 
diameter of the s 
equallising effect. To show this let us examine an 
extreme case, say, 1 stroke and an irregular 
G&gure ; this is illustrated in Fig. 2. Here it will be 


, S. 2 


seen that the small amount of motion indicated (the 
tool is at the extreme of its stroke) would have very 


on any part of the tool would set up its own 
i of figure ou the speculum, that would 
for a long time run its course, to be perfectly ob- 


the speculum, or some of the speculum that 
has been brought S the influence of the centre 
and outside of the tool. In like manner the source 
in the speculum of an irregularity in the tool, 
is, with so small a straight stroke, never carried 
far enough to be alternately brought under 
the influence of the wear of tho centre 
and outside of tbe tool ; in other words, the specu- 
lum and tool act and react on each other in 
identically the same way. Now it is evident that 
with every increase in the length of the stroke the 
tendency to obliterate these i ities will in- 
crease till we reach a stroke equal to half the 
diameter of the speculum, when the centre and 
outside of the speculum will be . actod 
upon by parts of the tool that will carry their in- 
fluence from one to the other, and thus tend to 
equalise both into one regular curve; this is equally 


ulum would not ha ve this 


stroke is theoretically the correct one; anything 
more would be superfluous. I now always use a 
half-stroke, and produce the best results with it, 
thus practice 55 theory. But I know 
many will say, Is not this a long stroke; and will not 
the weight of the overhanging part produce a very 
detrimental effect, perhaps a pecking in, in fact, 
alter the fi altogether? My answer is, It would 
most certainly without my mode of balancing and 
graduating the polisher, which allow any length of 
stroke without the overhanging part, having any 
detrimental effect in producing the pecking in by 
its weight, or lengthening the focus in the case of 
the tool being top, or shortening it if the speculum 


be top. 
H. A. Wassell. 
Addenbrook Villa, Love-lane, Stourbridge. 


(Zo be continued.) 


REPLIES TO QUERIES. 


— — 


„In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. 


[49494.JI—Chemioal.— If Meddler ” will heat 
the flask, with its contents, in a water-bath, until 
the free iodine has combined with the carbonate of 
soda, and allow to cool, then add strong—commer- 
cial—nitric acid, little by little, with constant stir- 
ring, until the iodine 1s precipitated in the free 
atte: allow to settle, and wash by decantation, he 
will have the „iodine in an available state. e 
addition of the nitric acid causes copious efferves- 
cence of red fumes; it should, therefore, be made 
in the open air, and the vessel should hold three or 
four times the volume of the solution.— W. H. 
DarLN O. 


(49494.]—Chemical.—To ‘' MEDDLER.” — As 
there is 60z. of sodic carbonate in the mixture, 
sodic sulphide would certainly be formed, but not 
if the carbonate were present only in a sufficient 

uantity to neutralise the hydroiodic acid that is 
ormed, so that your best mode of procedar. will 
be to separate the crystals that have already 
formed, and evaporate the solution until more 
crystals are formed, and separate from the original 
mixture about 50z. of crystals altogether; these 
will consist of sodic e so that you will 
have now in the solution the whole of the sodic 
iodide, the 30z. of iodine, and about loz. of sodic 
carbonate ; now pass the SH, through (having pre- 
viously diluted it with, say, a piut of water), and 
roceed as before directed. The SHs forms, with 

e iodine and the water, sufficient hydroiodic acid 
to form with about loz. of sodic carbonate, sodic 
iodide ; but if the carbonate is in excess, that excess 
is formed into sodic sulphide. If you like to ad- 
vertise your address, I be most happy to write 
directly to you.—E. G. T. 


49908.] — Chain Pumps.—In ‘“ Pattern- 
er’s’’ very intelligent reply he has overlooked 
the fact that his pumps would only half empty the 
tub. Now, dispense entirely with the bottom 
wheel, which is not required when the bottom of 
the pipe is sufficiently ‘‘ bell mouthed,” rendering 
the horizontal beam and diagonal strut in the tub 
also unnecessary; and the Pipe may be brought 
much nearer to the bottom of the tub.— SALOPII. 


19923.]— License. —I am very much obliged to 
Chronos for his reply to the letter of Scotus's.“ 
Having been very unwell, my MECHANIO has laid 
almost unread for sev weeks, and I was not 
aware that Scotus” had commented on my letter. 
However, Chronos has so clearly put the matter 
that I have nothing to add to it by way of further 
explanation. The reply by. “ Scotus ” illustrates 
the old saying that ‘‘a little knowledge is a 
dangerous thing.“ To Chronos, I would say 
that, while we watchmakers have a remedy for the 
growing evil which unlicensed traders are working 


using billheads of such firms, evade the tax alto- 
gether. I was conversing with a foreman of some 
railway works recently upon this icular topic, 
and he assured me that he had supplied nearly fifty 
watches in two years to working men in the town, 
he procuring several watches at a time and sup- 
plying his customers according to their require- 
meuts. Is it right, I ask, that such trading should 
goon unlicensed P A watchmaker pays a heavy 
percentage on his takings for a com tively 
empty privilege. There are many country 
wa akers who, in the course of a year 

will sell barely £100 worth of goods, an 

I am bold to say many do not sell more than 


£50 worth of excisable goods, seeing that the 
majority of small articles of jewellery are not ex- 
cisable at all; yet he is taxed at the rate of 2} or 
5 per cent. respectively. I say that the trade 
should either be made an open or a free one, or 
absolute protection should be accorded the licensed 
dealer. a man conceives the idea of evading- 
the beer laws, he is pounced upon by the 
Excise officers much as an eagle would swoop 
"a prey. In fact, the Sword of Damocles ” seems 
to be always hanging over the head of those who 
traffic in strong drink. Not so the unlicensed 
watchmaker or jeweller. Something more than a 
hair keeps the sword from falling upon the heads 
of the unlicensed traffickers in watches and 
jewellery. If absolute protection were guaranteed 
to the genuine watch-dealer, I personally would 
not object to pay double the duty, feeling sure, as 
Ido, that the co: uent influx of the trade to its 
per channel would amply ropa the tradesman 
or the extra expenditure upon the license. Differ- 
ences of opinion are to be expected upon such a 
subject as this, soa little ‘discussion by those in- 
terested in the matter may prove of benefit to those 
most immediately concerned. My thanks are dus 
to R. B.“ for eoning fe my rescue concerni 
isochronism. He has dled the subject mu 
better than I could, and I am pleased to welcome 
him as a fellow contributor upon horological 
matters. I can learn from him, I find.—ALFoJon. 


(49925.]— Pen-Making. — In this ra 
line 6, for tar,“ „lac.“ —TERHOS. Eo. ata: 
WOOD. 

49969. — Galway Hooker, p. 115.— The fol - 
lowing may be of use to M. A.“ It is taken from 


‘‘ Yacht and Boat Sailing, by Dixon Kemp. 
They average from 11 to 16 tons; and the one he 


ives a design of is 35ft. long, IIft. 3in. beam, 
5 ught E Sin. aft, and 2ft. 71n. forward; cutter 
ng.—. * e 


[50045.]—Electrical Wind Indicator.—There 
is no occasion to have a distinct circuit for each 
point of the compass. Some time since there ap- 
peared a sketch of a water level indicator and 
trausmitter, but I am sorry to say that I cannot 
refer to the number. Supposing we had the above 
to register 32in. of water, on the same principle we 
have only to connect up the transmitter to the 
head of the windmill to show us the 32 divisions of 
the compass. The head of the windmill in this case 
takes the place of the wheel, over which the cord 
runs, which is connected with the float of the 
water-level apparatus. If East Wind” does 
not meet with anything that suits him, if he will 
publish his address in the Address column, I 
will give him an idea of my own.—VINOENT. 


[50086.]—Etching on Glass (U.Q.)—I have 
tried several mixtures to find one which would 
answer your requirements, and I think the best is a 
mixture of very fine lampblack and gold-size, 
They must be mixed together till they form a thin 
sticky liquid, the glass must be covered over with 
this and left to dry. When it becomes dull (it will 
be very shiny when first applied) but not quite dry, 
the lines can be drawn witha pin. Very fine lines 
will show very distinctly if drag with a sharp 

int. I don’t quite understand about the etching, 

ut I should think it would answer for photos.— 
R. A. R. BENNETT, Walton Manor Lodge, Oxford. 


(50112.]—Birdcage-Making.—Some informa- 
tion on this question in Vol. XXXV., pp. 504, 628. 


against, the legitimate traders, very few, I am sure, | T. P 


like to act the part of an informer. Such an odium 
attaches to the giving of damaging information 
against perhaps a neighbouring tradesman, that few 
care to luy themselves open to the application of 
the title of an informer. I see no reason myself 
why, to use a common expression, I should keep 
a dog and bark myself.“ If a tradesman volun- 
tarily pays the Revenue charges for a license, 
he as every right to expect that protection 
shall be accorded him according to its terms 
and provisions. Unfortunately, such is not the 
case. Prosecutions by the Revenue authorities 
are the exceptions rather than the rule. Until 
some kind of united protest is made at head- 

uarters, which will cause widespread action on 
the part of the many local officers, I fear nothing 
will be done that will in any way heal the existing 
sore. It seems to me a perfect farce to compel a 
watchmaker to take a license out, whilst a grocer 


(50114.]—Blood.—Chiefly used now for obtain- 
ing albumen for photographer’s use, the remainder 
used by manure-makers. There is an article in 
Ure’s Dictionary on the subject, but the chief pur- 
poses are those mentioned —albumen and manure. 
The albumen is used in many trades.—J. T. M. 


(50116.|—Darkening Mahogany.—lIn all the 
replies on this subject Ido not notice one which 
ives the actual recipe adopted by cabinet-makers. 
ft is a solution of bichromate of potash. I do not 
kuow what the querist means by dark red 
colour,” but if he means a decidedly red tinge, that 
would be obtained by means of dragon’s blood in 
the polish. If the title of the query expresses what 
he wants, ho will find nothing better than bi- 
chromate ; but I should call the resulting colour a 
brown—in fact, it couverts the light-coloured 
mahogany to the tint of the old mahogany furniture. 


294 


N. B.- Used with many other woods. Try the 
effect of the filling and polish before you condemn 
it. Nun. Dor. | 


(50120.]—Paint for Bottom of Boat.—Good 
red-lead or Torbay paint. This is just one of those 
queries which the gentleman who was so virtuously 
indignant with me on p. 453, No. 877, might have 
answered; but I don't think he has made any 
sign. Nux. Dor. 


150121.) — Intermittent Springs. — If this 
uerist will refer to p. 268, No. 735, he will finda 
di of an ebbing well or intermittent spring, 
which may be of some assistance to him in making 
a model.—Essar. 


(50133.]— Bleaching Straw Hats.—In Buck- 
master’s ‘‘ Elementary Chemistry (page 161) the 
following remark occurs:—‘‘ The plaiters in Bed- 
fordshire suspend their plait in a tea-chest, and set 
tire to some sulphur in an iron dish at the bottom ; 
the top of the chest is then covered over witha 
sack.“ I think the hats ought to be wet, as if the 
SO, is too dry, it will not bleach them.—R. A. R. 
BENNETY, Walton Manor Lodge, Oxford. 


(50141.]—Sheet Steel Tinning. — Immerse, 
after thorough cleaning, in hot oil or tallow, and 
immediately dip into melted tin. This question 
5 been answered several times in recent volumes. 
—ESSAR. 


[50 143.]— Propellers for a Canoe. I should 
say that what this querist proposes is impossible ; 
but you never know what can be done until you 
try. One thing is certain: he won’t cet tho speed 
110 5 except in a river witha strong flow.— 


[50151.J— German Pressed Yeast and 
Bread. —I quite fail to see that our bread is inferior 
to that made on the Continent, if German bread 
may be taken as an example. Exceptin those little 
rolls (“ Brödehen and Semmel), i think it is 
simply abominable. I believe several articles on bread 
making appeared in the MECHANIC, about January 
or February, in 1880, and I think correspondents 
would do well to refer to the numbers for that 
period, instead of occupying space with another 
series. Such space would be tter occupied if 
“ Disgusted Foreigner, Cygnet, or some other 
correspondent would give us some instruction in 
making good Continental bread. — FLIEGENDER 


SoHOTTLANDER. 


[50151.] — German Pressed Yeast and 
Bread.-—I should be sorry to occupy your valuable 
space with remarkson “J.W. W—s’s” interestin 
(and to many probably instructive) letter, had 
not a far better right to form an opinion than his 
irrelevant inferences would seemingly allow me. 
Permit me to remind him that the sum of my asser- 
tion was that our bread is inferior to the qualities 
found abroad, more especially at Vienna; at same 
time I offered a reason and asked a question, which I 
much regret nobody has answered. ntortunately, I 
know little, practically, of bread-making, “ the proof 
of the pudding, alone upholding my opinions, though 
on the yeast and barm question I might have much 
more to say. J. W. W- s has surely overshot 
the mark. I fail to see his object in introducing a 
description of black, brown, uncooked, and un- 
leavened breads to contrast with our own. With 
the same right he might have introduced the barley, 
millet, and maize breads, that a little further East 
are equally popular, though such digressions can- 
not help the controversy or condemn my statement, 
while the fact of the people in Vienna paying 3d. 
per Ib. more for the ‘speciality’? kind of bread 
tends to confirm it; many in London would gladly 
pay the extra price for the finest qualitics in ques- 
tion, but cannot obtain them. ə question at 
issue is not simply Boot quality, but better and best 
qualities; while J. W. W—s's” seems to infer 
the contrary scale of bad, worse, and in jurious. I 
never recollect tasting bad or injurious bread in the 
three kingdoms, while the quality all round for a 
wholesome and cheap staff of life will, to my taste, 
favourably compare with any nation. T regret 
having to explain this. I have also to thank Mr. 
Thoms for his advice: but, uufortunately, my 
present situation prevents my seeing any English 
Journals except those to which I subscribe.— 
CYGNET. 


50151.] - German Pressed Least and Bread. 
— The interesting correspondence which has lately 
been contributed to our paper on the above subject 
is fairly comprehensive, but has not quite touched 
on the real cause or causes why the Vienna rolls and 
fancy bread are solight and snowy. True, the quality 
of the yeast is a very important factor, but it will 
have to be admitted, I think, that there are at least 
two more important elements in the manufacture 
of bread from wheat than even that. And here I 
should like to remark that the letter signed “J. 
W. W.“ a fortnight ago, truly represents the case 
as regards the comparison of English and German 
brends. Take the two countries through, the avernge 
bread eaten in England is far superior. The food 
of the people in Germany is mainly rye bread ; their 
choice wheat flour is exported to this and other 
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countries. Tho writer on the other side is, however, 


quite accurate in stating that the Vienna and French 
bread is superior to our own; but that is to be ex- 
plained thus: The wheat from which the choice 
Austrian, German, and Hungarian flours are ob- 
tained is very rich in albuminoids, particularly in 
gluten, which, as is pretty generally known, con- 
stitutes the strength or lifting power of the wheaten 
flour. They are, as compared with English wheats, 
deficient in starch. The analysis of the wheats is 
put by eminent authorities thus: 


Polish, Danubian, Odessa, 


Hungarian, American. Average of English 


Average of all these. wheats. 
Moisture 14:0 14-2 
Albuminoids 15-1 12˙5 
Starch 66˙3 69˙6 

Mineral aud J 3.20 555 


woody mutter. 


This table will show, then, how it is that our native 
wheut is so weak; but at the same time it must not 
be omitted that Fnglish wheat will, if decently 
milled and baked, produce by far the sweetest and 
best keeping bread in our experience. The second 
reason why the German gets whiter bread is the 
different mode of manufacturing the flour. Till 
within the last few years the pitied of milling in 
England was by millstones: these got through a 
lot of work, but had the serious fault of chopping the 
bran or outer skin of the wheat into very minute 
particles, when they found their way into the flour 
and produced thut speckly, dirty appearance which 
all flour made thus invariably possesses. If any 
baker or miller desire to witness this, a simple test 
is, to take a strip of board or glass about Gin. by 
2in., aud cover with jin. depth of flour, then dip 
gently in clean water, let it remain about 20 or 30 
seconds and withdraw, then drain water off and 
examine ; you will then see the specks in thousands. 
Our German friends found this out long ago, and 
invented a method of grinding by rollers, which, 
although a very expensive and complicated system, 
has the undoubted merit of producing very strong 
white flour. From working both these systems I 
know what is written on this point to be the fact. 
I say, then, till our millers more generally adopt 
the roller mill, they will have to de in the rear. 
Some of our large towns, notably Glasgow, have 
the advantage of this new method, and signs are 
not wanting that our mills will pretty generally be 
adapted so as to meet the ever increasing demand 
for white bread. It must be remembered, however, 
that if our millers do produce this better article, it 
will be at greater expense, and bread must cost 
more. Toall intents the household bread sold now at 
about lid. per Ib. is as useful as the Vienna fancy 
bread at double the money; in fact, if your corre- 
apondents try both separately for a month each, I 
have no doubt the majority will decide in our favour. 
These then are, in my opinion, the chief reasons 
why the fancy bread met with on the Continent is 
so much whiter than our ordinary daily bread.— 
MILLER. 


Naa ag Compound Engines.—There is no 
simple rule for the relative capacity of the cylinders, 
us it depends, amongst other things, on the pressure 
and the ratio of e ion. See Molesworth’s 
Pocket- book for some tables.—Essar. 


(50155.]—The Book of Joel.— To A. C.“ — 
In this (possibly my last letter on this subject) I 
must be very candid with you, because I can very 
clearly see that you have laboured under a two- 
fold misapprehension of what I have stated in my 
two preceding letters. In the first place, you have 
misunderstood me, and have thus been led secondly 
into the belicf that Granville Sharp was entirely 
against us, which latter I intend to show is quite 
the contrary on the admission of your last letter. 
But, first of all, with regard to your fetter in “E.M.” 
of 25th May. If our subject related to questions 
of science, and the improvements effected since the 
last generation, then all that you have stated con- 
cerning old writers and old opinions would pass, 
and if I disputed your conclusions might be set 
down as simple indeed. But not on such a subject 
us a dead language like the Hebrew, which must 
remain unimpaired through succession of time. If 
what you have stated would stand, it would go 
against the worth of all supposed evidence in docu- 
ments, MSS., and readings of very old dates. 
Besides, it is very certain that the revisers of the 
new trauslation will not (and do not) take their 
evidence froin the more modern manuscripts, but 
just the 1 The older they are the greater 
the reliance to be placed upon them; at leust, in 
the face af documentary evidence of modern times. 
And, again, if the points are of such authority und 
worth, and if it is impossible to obtain a correct 
knowledge of Hebrew without them, how and 
where did the old writers of past agos get their 
knowledge of Hebrew from first? We cannot say, 
old as they may be, that they did not possess a 
proper knowledge of the language; and, if I mistake 
not, Lowth and Kennicott discarded the points 
altogether. In Dr. Davidson’s work, ‘‘The Hebrew 
Text of the Old Testament revised from Critical 
Sources, date 1855, every example of readings 
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from the old manuscripts is given in unpointed 
Hebrew. What would be thouglit of some learned 
Dr. who should rise up and make himself con- 
spicuous in that he had devised some more 
modern (if not better) method of understanding 
the works of the old Roman Latin writers by a 
system of punctuation or accentuation hitherto un-e 
Known—er, to go further, Old Testament Greek, 
for instance—would modern Greck help us to 
thoroughly understand the revised edition“? It 
is preposterous! The same argument applies 
exactly to the Hebrew, as fur as the points are con- 
N We may argue, and argue again, and all 
that we may say or write will not advance one iota 
in support of the claim for their authority. What 
A. may state, or B. may contradict, will leave the 
question entirely where it was. Neither may be 
absolutely right, or absolutely wrong; the evidence 
in favour of either may just balance the 
scales: not even amount of learning will 
settle the point in dispute. Nor am I here 
to dispute the question of their «tility, I 
merely state that they are of no authority what- 
ever, and there I leave it. I did not myself first 
learn Hebrew as pointed, aud it was mere accident 
alone that led me to adopt it- and that, not from 
choice, but from apparent utility. Still, for all 
this, the question is left where it always will be, 
uncertain. I must now come back to my first 
statement of misapprehension.” In you last your 
words are: I made a statement that rau in verses 
41 to 48 was not vau conversive. You state 75 
differ from me, and then quote an opinion of an 
obscure writer 80 years ago.“ Now, here you are 
wholly at fault. I have never stated what you 
assume (although in E. M.“ of 18 May, at p 
249, I do use the words, Excuse me if I differ 
from you here“). If you will carefully go through 
the whole correspondence, you will see you have 
looked at the question the TAR miy: and if you 
refer to my letter in E. M.” May 4, page 203 
you will read as follows: ‘‘Of course, as in all 
rules there are exceptions, of which you will see a 
remarkable one in Psalm cxix., under the section 
Vau. In this section none of the vau prefix make 
the verb undergo any change of tense. I have 
stated this clearly enough, and mean the rau is not 
conversive. Then, in your letter, E. M.“ 11 
May, page 224, you state as follows: Psalm cxix. 
section rau, I do not think is an exception to the 
rule, thus upsetting the whole of your argument 
by saying in your last, The vau prefixed to several 
verbs there is not the van conversive,” &c.; at last 
in this you are quite correct. The plain fact of the 
case is that Granville Sharp, yourself, and I are all 
agreed upon the point at issue, sọ that, as far 
as this matter goes, you will not be di 

I presume, to regard him as quite so 0 "eo 
writer of *‘ 80 years ago.“ Even the translators of 
our authorised version have not understood the 
verb at the 1 of verse 46 to be conversive, 
for they render it, I will speak, &c. My refer- 
ence to Granville Sharp only went to show (im the 
absence of any other authority) that the use of the 
tau was to convert the tenses in the examples he 
showed, and that what I had stated was not on 
my own authority, nothing more; and that this 
section of Psalm cxix. was an exception to the rule 
he stated—i.e., the van was not conversive. Pass- 
ing this by, there is one other point upon which I 
must be candid with you. In your letter in E. M.” 
of llth May, page 224, You advise me to pro- 
cure a Tregtiae on the Hebrew Verbs.“ My 
first impression was to take no notice of this; but 
as you have again referred me to other authors, I 
cannot help o ave that, at a timo of life over 
three score years, and haviug been at Hebrew more 
or less for quite half that time, I hardly need to be 
now admonished that I should give more attention 
to the subject (especially when the freshness of 
memory of earlier years has passed), and to begin 
again the study of a work of some 200 or 300 pages; 
but I pass this on. I would just state that the 
original query by me had not reference to the 
translation of the verb in question, but to the rau 
with herd. As to the tense of the verb, I under- 
stood all that very well; aud as to the construction 
you put upon it, it was perfectly evident, to let 
alone any grammatical authority in justification of 
your views. My edition of Gesenius’ Grammar 
is Bagster and Son, 1846; page 12 is the first 

of the elements, and contains the alphabet, &c. ; 
but on page 11 he gives the names of four German 
works and one English (Dr. Lee); but I have the 
disadvantage in not knowing German. Under any 
circumstances, Granville Sharp would not be 
alluded to, and why is quite evident. The work 
alluded to is „ a grammar, but four tracts, con- 
taining in all 217 pages, the first tract taking the 
form of a letter to a friend, and titled ‘‘ Some Par- 
ticulars and Peculiarities of the Hebrew Svntax,”? 
and however correct his statements, would not be 
likely to be cited as an authority by any writers of 
note, although he was a scholar; besides the main 
purport of the work as a whole, it contains a 
copious set of footnotes, having reference to some 
of the disputed theological tenets of that day. Still, 
it is not without its value, aud at the time I tirst 
met with it I thought nothing (of what we 


É 
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[50160.]—Storing Benzoltne.— Can bo stored 
in certain quantities in a dwellinghouse if neces- 
et Inquire of the magistrute's clerk for a 
E wars as to the practice in any given dis- 
ict.—S. R. 


[50244.])—Silver Assay.— If ore is properl 
fluxed and mixed there is no need to stir up wit 
an iron rod, at least I never do it, and I know my 
results are accurate. In the scorification assay it is 
sometimes advisable to shake gently the scorifier, if 
any infusible matter is seen sticking to sides above 
slag level. COLORADO ASSAYER. 


„ ! Casks.—If A. B. D.“ 
advertise his address, I will try to give him an 
idea of a simple machine, which will, I think, 
answer his purpose. From his description I suppose 
it must be worked by hand.— E. I. A. B. 


n OCasks.— This querist does 
not say whether it is the inside or outside he wishes 
to scour. If the former, I can send drawing of a 
machine. He would get a better reply if he stated 
what the casks were for.— W. L. 


50339.I— White Metal.— To Mr. LANCASTER. 
—I should think you would find Britannia metal 
just the thing for your purpose. It is made up of 

O parts of tin and 1 of antimony.—W. J. Lax- 
CASTER. 


(50364.]—Oll in Shoddy Waste.—I think it 
would take up too much space to answer ‘‘ Chromic ”’ 
his s query properly. If he will advertise his address, 
I will communicate with him on the subject with 
pleasure.—J. S. SADDLER. 


50371.]—Steam.—This query, though couched 
in language somewhat vague and unpractical, con- 
tains an offshoot of the same idea which has been 
elaborated into the hot-air engine—viz., the using 
over and over again of the same limited quantity 
of matter, which takes in heat at one end of 
the chain of operations, and gives it out as work 
at the other. Of course, the querist will recognise 
that there is yet much to be done before his bare 
theoretical reading can be developed into a prac- 
ticable working engine of greater economy than 
the present forms. As a sample of what is yet to 
be done, I need only refer the e to the awful 
waste shown in reply 50108, p. 224 (re Gas Engines) 
where again a len research wants pushing to 
its extremest flnality before we can get rid of these 
truly terrible costs of power thus wasted in every 
direction. And whatever nationality first encourages 
and adopts it (at the hands of cheap patent laws 
versus ruin to the inventor!) thereby receives a lift 
of years in advance like the steam-engine gave 
this country in times now historic.—PLonr ALMONI. 


[50375.]— Theory of Bleaching.—In my reply 
to the above last week, I gave the theory of the 
pora of bleaching, in which acids were used with 

e bleaching powder. In addition, I may state 
that hypochlorites in solution in contact with many 
organic bodies, and especially with colouring mat- 
ters, readily part with their oxygen, oxidising the 
colour, anci being themselves reduced to chlorides, 
without evolution of chlorine.—W. E. HADEN. 


(50375.]—Theory of Bleaching.—I cannot sce 
how ‘‘Jib’’ can make out that the replies to this 
query are conflicting. Is not ‘‘Jib’’ aware that a 
cold solution of bleaching powder does liberate 
oxygen in the presence of any body or compound 
that wants oxygen? For instance, erous salts are 
oxidised to ferric, and arsenious acid to arsenic 
acid. Carbonic acid of the atmosphere liberates 
oun from ee P at ordi tem- 
peratures ; perha is ma ain the latter 
of his query. — M. M. 8. N er 


[50375.]—Theory of Bleaching.—It is very 
evident that Jib ’’ knows very little of the pro- 
perties of bleaching liquor (chloride of lime) when he 
Says: — If chloride of lime decomposes water so 
readily, how is it that it does not liberate free oxy- 
gen when we make up our cold solutions of bleach- 
ing- powder in water? If “Jib” was working 
daily with this drug, he would know that there is 
the grentest difficulty in keeping it good; for it is 
mo sooner mixed in water than it begins to give off 
oxygen, and chloride of calcium is formed at the 
same time, being thrown down as a sediment. Not 
only does this g decompose when placed in a 
solution of water, but also whilst in the powder 
state; indeed, from its first formation there seems 
to be a constant chemical action going on between 
the chlorine and the lime; oxygen being thrown 
off and chloride of lime formed, which has no 
bleaching influence. I have seen good bleaching 
liquor, by beng kept a few days, almost totally 
destroyed.—JonN DEWHURST. 


[50378.]—Brazing Steel.—‘‘ A Novice” has, 
I think, picked up a recipe which he does not 
understand, and which he has never tried. If he 
will braze a sample of steel, or any other metal by 
the process he gives, or by any modification of it, 
and will send a specimen to the editor or to me, I 


grammar) could be put in a elearer form, although will pay him a ‘sovereign tor his trouble. 
all was in unpointed Hebrew. GBO. H. Lancas- | am pretty certain, he has never tried this process, 


him in future to write only what he knows, so that 


If, as I 
The variable resistance due to as 
an hour is thus 40 x 40 — 114 = 141b.,. therefore 
total resistance will equal 261b. per ton. So that to 
perform the work which Mr. Grey requires will 
necessitate the engine exerting a total tractive 
force of 2, 600lb. Now the necessary force is known, 
it is a very simple matter to decide the diameter of 
wheels and cylinders, length of stroke, and steam- 
pressure a! be I recommend Mr. Grey to refer 
to Vol. VI., in which I notice a very 

number of letters and tables on the subject. P. S.— 
It will, I think, assist Mr. Grey in his calculation 
if I state that 40 miles hour is equal to 
58°666ft. per second. The foot-tons of en for 
api ton of weight at the same speed is 53°440.—A. 

UIS. 


and knows nothing about it, let this be a caution to 


others will not be misled.—THOS8. 
Museum-street, Warrington. 


[50378.|—Brazing Steel.—May I ask “A 
Novice“ if he has ever tried the recipe he gives on 
p. 272? Of course it appen in Spon’s book ; but 
it does not therefore follow thatanyone ever brazed 
steel by its aid. It is, in fact, a nt sell, 
got up originally, no doubt, for the especial benefit 
of some genius who wanted to“ braze steel with- 
out heat. The joker who invented it took another 
view of the word braze,” and the result is that 
the recipe ap in all sorts of places, and won't 
die, although it has been ki before in these 
pages.— NUN. Dor. 


[50392.]—Ohina Olay.—China clay, when pure, 
contains 39°23 per cent. alumina. A rtion 
of this is soluble in warm sulphuric acid, but how 
much I cannot say.—M. M. S. 


[50398.]—_Magnetism by Cleavage.—If the 
querist be an habitué of the workshop, he cannot 
but have observed how constantly a drill or turn- 
ing-tool will be fringed with its own shavings, all 
“on end, like quills upon the fretful porcupine.” 
At the same time, of course, considerable heat is 

roduced; and it is quite conceivable that the 
ouble conversion of work into heat, aud 
into etiém,’’ or electricity (whatever may be 
the real nature and affinities of these forces) na 
take place side by side, or simultaneously. f: 
know that there are many ways in which forced 
molecular disturbances may take the form of heat, 
as friction, percussion, &c.; and probably at the 
same time minute quantities of electricity may be 
erated, too, far more commonly than isacknow- 
edged by textbook science.—PLONI ALMONI. 


50399.|—Bichromate or Bunsen Battery. 
—I do not wish to revive the discussion anent 
“ Replies v. Advertisements. I have 5 
faith in our Editor's ability and shrewdness, an 
think he knows how to look after the interests of 
the proprietors of ours.“ As I have no pecuniary 
interest in the form of battery I recommended on 
. 252, I must here protest against my friend’s 
(. Nun. Dor.“) statement that the reply was 


66 gs i add dail rk I . 34a 4 
Date Ing opportunity uf testing macy and various | amination, we unhesitatingly say that a very small 
forms of 4 vey and estimating their practical 5555 d uo Blectriciana Huld . 
value. I have found Dale's granule carbon battery graph ably to pass the examination had they a 
to be less expensive and less troublesome than lected to undergo the test of their knowledge. The 


i 
Bunzens battery, and think, there can, be no more affen e would soem to think thatthe more difi- 
cult and vagu 


ifyi ag the form of bichromate battery approved 
by myself than to the use of the name Bunsen ” 
in describing the form of nitric acid battery invented sern! 
by that eminent professor. — Gxondk EDWINSON. 
[50399.] - Bichromate or Bunsen Battery.— 
In reply to Nun. Dor,“ p. 279, the oost of 
batteries is a very difficult matter to settle, because 
local N comes 17 play. . 8 is 
v y as to its proper work o ucin 
citron but 5 active in regard to local 
action; therefore, while its actual cost for true 
work for a short time may be ascertained as in my 
table, if we leave it working for a long time we 
cannot foresee what it will cost. But we can gene- 
rally foresee one thing—viz., that if we want a 
steady, prolonged current, it will disappoint us. I 
have revised ithe table of costs quoted from, and 
the theoretical figures for nitric acid and the potash 
salt differ very little; but this involves conditions 
which permit the potash battery to develop its 
normal EM F of 2 volts. But it will not do that 
when drawn upon for a full current; therefore, its 
cost is increased in inverse ratio to thee EMF 
actually generated.—Srama. 


[50401.]— Saturated Solutions.—As no one 
else has replied to this query, I will give the follow- 
ing list, which I have drawn out from Squire's 
Companion to the Pharmacopœia :— One part of 


sal ie is soluble in f ter, tw f 
ammonis is soluble in four parts water, two 50443. —Scarlatiaa.—My attention has just 


parts of nitrate of silver are soluble in one part ‘ à 
water, one part of chloride of calcium is soluble in | been directed to the above question. For many 
ears I have sponged my scarlet-fever patients 


two water, one of copper sulphate is | ye à y i 
soluble in three 5 9 pare of iron] with one part of the commercial acetic acid and 
sulphate is soluble in one and a half water, | four parts of hot water, and since doing so I have 
one part of corrosive sublimate is soluble in fifteen not met with a single case in which desquamation 
parts water, one part of bromide of potassium is| took place. This fact I communicated to the pro- 
soluble in two parts water, four iodide of potassium | fession and the heads of the Government Medical 
are soluble in three parts water, four parts of car- Department in the year 1878, but no one to whom 
bonate of potash are soluble in three parts water, | I wrote had the common courtesy to acknowledge 
one part of nitrate of potash is soluble in four the receipt of my communication. Your corre- 
parts water, one part of carbonate of soda is 17 and other interested persons, can have 
soluble in two parts water, one part of chloride of title and address of the publisher of my 
sodium is soluble in two and 5 parta pamphlet on the subject by advertising his or their 
water. Iam sorry I could not find the solubilities | address in the usual way.—G. L. 

of either cyanide of potassium or oxalate of potash, | [50443.])—Scarlatina.—To prevent the spread 
but J. R.“ can easily find these by experiment.— | of scarlatina, measles, or any other infectious 
JUMBO JUNIOR. disease, the patient ought to be isolated. The best 
room in the house is that nearest the ceiling. There 


Yigg —Horse-power of Locomotives.— 
If Mr. W. J. Grey will refer to p. 13, Vol. XXXV., 
he will find one of the letters . Mr. E. 
Gobert, in which the methods of calculating the 
dimensions of locomotives are given. The horse- 
power exerted by nT A to any 
iven train varies wi e speed, the pressure, 
eut-of, and the resistance. The designer knows 
that certain cylinder capacity, with a given pressure 
of steam, will give him all the power he needs, and 
what ho is concerned with is how much tractive 
force he will be able to get with the available 
adhesion. Gradients, curves, and the condition of 
the road have to be taken into account. Tractive 
force, in fact, is the ‘‘ horse-power’’ of a loco- 
motive. The question quoted may be a very useful 
one in an examination paper, but no locomotive 
engineer would think of putting it in that form to 
a pupil. I believe that questions of the kind do 
more harm than because the ical“ 
man is apt to sneer at the knowledge of the 
examiner, and if put at a technical school 
they lower the teacher in the estimation of 
the pupils. Owing to the large increase in the 
e of practical men recently attracted to 
“ examinations,” the character of the questions set 
in the papers met with some er caustic 
criticism, and in the Telegraphic Journal for this 
week I find a leader, in which it is stated :—‘‘ We 
have before us an examination paper on magnetism 
and electricity, in connection with the science 
classes at South Kensington, and after reading 
through the questions set for the ‘honours’ ex- 


ledge ; 
deli urpose of puzzling the student and 
. 


im to waste time in an endeavour to 
ascertain what can possibly be the meaning and 
object of the framer of the question. This subject 
is attracting a great deal of attention nowadays 
and it would be interesting to hear the opinions 
your readers on the system pursued in connection 
with South Kensington. Nux. Dor. 

[50440.] — Removing Printing Ink.— Try 
benzine or turpentine.—JumBo JUNIOR, 

[50440.J—-TO T. E. L.“ Are you quite sure 
that dilute HC! will bleach printer’s ink, which is 
composed of carbon? I have always heard that 
even nascent chlorine will not bleach it. Roscoe, 
at any rate, says so distinctly. — R. A. R. 
BENNETT 


[50421.]—Horse-power Tractive Force.—In 


calculating the power of a locomotive engine should be no carpets, curtains, nor any dark 
tractive force exerted at a given speed, the] material in the room since these retain the poison 
element of time is consi in the formula. | germs more than light coloured stuffs. Each article, 


rr „ —.— ea ee 
The constant resistance ia taken us 1. per OF 


rere 
bits. I have seen nothing to equal them. For | revolutions of the brass fonn. The handle was 
smaller holes fiat 1925 bits—eimilar to those turned as rapidly as asible, and the wire run 
described lately in ‘ours - answer well.—A. J. W. through a few layers of paper held in the band, to 
60452.1—B 8 Thread. —A bnt- | Clear off excess of paraffin, at about Ift. from the 
[ -]—Buttress Screw- ae designed for brass winder. Under these circumstances the wire 
taking t. thrust on . side only R y having ine forms even layers without special trp anil The 
side of the thread at right angles to the axis. It difculty was to hold the paper, as it became very 
is a thread used for the bree pieces of guns.— ; í 
F. W. B. (50475.)—Books on Cremation. — In Dr. 
eae Richardson’s ‘Health and Life,“ there are 
should still be carefully disinfected, in fact it is Doo o Feuty ee ~ Many chapters on Cremation. I think the price is about 
disinfection for full three weeks | thanks for 11 repui a ee is 977 = mone ba Nowe 
usually sold for medical use. reply . | 298-— . 
y Tancastar: Iam pleased to say I have got a current, [50476.]—Boiler Horse-power.—The horse- 
but it is a broken one. At intervals the armature | power of a boiler is a variable quantity, dependent 
will revolve many times without giving current, | on proportions of different the principle of 
of Suman y for 
The 


as it is taken from the body, should be steeped in 
a solution of permanganate of potash, or of Condy’s 
, fluid. The best disinfectant for the sickroom is 


an inch or two at the top, and thus you get a con- 
stant current of fresh air. When a child has 
recovered from scarlatina, that is, from the 
dangerous part and is convalescent, its clothes 


į | then it will commence to give current, sometimes | which are firegrate area and length 

very strongly and at other times gently. Does the draught. Marine makers allow § of a square foot 
spring or communicator require tempering.—Leo | of firegrate per nominal horse- power. best 
ENTS. 


results are 9 indicated 555 per foot of 
160460. — Vaseline. Mr. A. ee will find i 


that vaseline is soluble in petroleum, ber grate in feet by A 1e answer is the nominal horse- 
pentine, and I should think in most mineral and ; 


100 Fahr. The children can be simply bathed 
the best plan is to wash them with a mild carbolio 
This opens the pores of the skin and allows 


. Toa 5 Ar 
i . | description I gave of my ry (pa Jo. 
N Toa 105 a 55 is not sufficient for the guidance of Atelier,” I 
wards on a tin tray and to put them in the oven; 1 50 
almost all the vaseline will thus be drained out of 


: sy’ 
calls for plenty of fluids. The food should be of 
the simplest ind, as rice, milk, milk and water, eon es 55 babi 3 porous 

2 2 a i a x in. CAT DL * 4 x e 
them, and a little sawdust or linseed meal will soon Tub alae pts 18 19 the of x: Te tet 


fruits, broths, Ko. I have treated dozens 


remove what is left.—Jumso JUNIOR. 


50465.]— Vaseline. The discoverer of vaseline 
believes that petroleum (the source of vaseline) is 
5 in its natural reservoirs by the agency of 


mother told me, she did not use the , a6 she was 
id. By the above mode scarlatina is not 
a dangerous . nor should it leave many 
eine is not wanted, nor amon t 
sensible people is a doctor. A doctor ought 
bea bea pilot to direat others: he cannot cut short 
e 


water) and Greek elaion (oil) meaning simp! 
water oil.“ I have found that hydrochloric acid, 
liquid ammonia (ordi streng a ana vater, 


poe) Tont To 7 „ 1 
Many thanks for your re my query. ou 

4 it var ald give e dimensions 
of your sprit-sail; but don’t you think a loft. 
is rather large for a 12ft. punt? I propose making 
& strong box of lin. planking, say 4ft. long, 3ft. 
broad, and 1din. deep, and building the punt round 
that of ordinary fin. flooring boards. Do you 
think this would answer? You see the box would 
bear all the strain and weight, and I want to make 


olose rooms, and other means. Peeling must take 
place in all cases to a greater or lesser extent. To 
prevent the scales from E about, many 


uantity of fresh air, very often gives headaches, if 
N and has a disagreeable odour.— T. R. 


ALLINSON, L. R. C. P., 115, Great Russell-street. one cell complete. 1. The outer cell. 2. The 


cell. 3. The zinc. 4. The carbon plate. I. The 
granulated carbon. The black spot on the ¢arbon 
plate and zinc show the position of binding screws 
with wires attached. Couple up zino of one cell to 
carbon, of the next, and so on See neue the whole 
series, with stout copper wire. en purchasing 
our lamp, see that you get one of low resistance. 
y lamp is fixed by means of a brass (in front 
of the looking glass) to the mantelsh „ and so 
I obtain extra light by reflection.—Pgesro ET 
PERSTO. 


say you have a centre keel 2in. deep, but that you 
think 1 


is as follows: 1 plants are furnished with a 
remarkable 1 in the lea ves, to enable them 
to decompose the carbonic acid and other gases which [50469.]—Joint Chairs.—It is usual, in fact I 
they have absorbed, and to part with the superfluous | think I may say almost exclusive, to use joints fished 
oxygen. Light being essential to this decomposi- without being supported, except at sleepers. There 
tion of carbonic acid gas, oxygen 18 not exhaled by | is a very good chair, I think it is Markham’s 
plants during the night; but, on the contrary, a S 

amall quantity of carbonic acid gas escapes and 
oxygen is absorbed.—CHEMICUS. 

[50446.)—Plants in Sleeping BRooms.—The 
replies to this question contradict each other. Which 
is i 5 a have known, and ee 
in ep in a greenhouse properly ven- 
tilated. I have plants and fresh flowers ia bed- 
rooms for their health imparting action on a 
brain-weary sleeper, myself amongst the number. 
Have any of those who give formulas and analyses 
to back their notions ever tried and proved upon 
themselves the injurious action of plants upon 
sleepers at night or in daytime? As a scientist, 
and for years a teacher of science, it has been 
humiliating to read so much non-practical assump- 

paraded in the name of science, which is 
sense ranged in order. I may remind some that— 


150487.]— Amalgamating Salt.— This is a 
mercury salt with three acids, and is composed of 
the sulphate, nitrate, and bi-chloride of this metal. 
It is prepared by boiling the nitrate of binoxide of 
mercury upon an excess of a powder composed of 
equal parts of bisulphate and bi-chlorideof mercury ; 
the liquor only remaining after eons is used. 
It is liquid, more or less coloured, very dense, and 
gives in water a yellow ppt., which is dissolved by 
an excess of acid.—ARDWXN. 

[50489.]—Curious Names of Chemicals.— 
The first, oil of swallow and oil of John are only 
different names for the same article—viz., green 
oil. The oil of white is the common hartahorn and 
oil, or white oils.—CHEMICUS. 


[50489.]—Ourious Names of Chemicals.— 
Chemists often get recipes brought them to be com- 
pounded, containing ingredients bearing out-of- 
the-way names, such as these—Oil of slate, oil of 
earthworms, oil of brickbats, swallows, St. John, 
&e., Ko. Oil of swallows is a synonym of green 
elder oil. Oil of John, I expect, means oil of St. 
John’s wort, and should really be prepared from 
the flowers of that plant, but oil of elder is almost 
invariably sold instead. By oil of white I should 
imagine hartshorn and oil was meant.—J UMBO 
JUNIOR. 


[50491.]—Oil from Cowheels.—Boil for four 
hours, carefully skim the oil off the top of pot 
and filter whilo hot. Put into a long test tube or 
bottle and lot it settle for a day, pour off to within 
lin. of bottom and put the clear oil (if for clocks, &c. 
in the sun in a clear bottle for a week well mix 
with thin shavings of clean lead. This will remove 
any glutinous matter that may be present. When 
clear pour off into a clean bottle, and your oil is 
ready for use. If not for lubricatin purposes, do 
not use lead, but filter till clear.—A. 9 . W. 


50494. — Chemical. Spongy platinum is pre- 
pared in the following way: The metal is dissolved 
in aqua regia (a mixture of nitric and hydrochloric 
acids, 1 to 3 respectively) which forms platinio 


dound to put in a rail exactly the same height, 
whereas it is only neces to crank the fishplate in 
an ordinary joint.—F. W B. 

150471. Cement for Leather Work. — All 
leather purses are made up with very stout paste 
(no alum in it for delicate work), well “ pounded ” 
into the leather with stiff brush, or perhaps, with 
„loose leather, paste is laid on twice. Nothin 
else is used in the trade where tlie article is wanted 
pliable, or is likely to be bent about; but glue is 
sometimes used for stout work and for box covering, 
&e.—J. A. G. 


[50471.]—Cement for Leather Work.—A good 
eterna is gave 1 dissolved in bisulphide of 
carbon, until it is of the thickness of treacle; the 
** Science, not sense, is slang and cunning mixed part to be cemented must first be well thinned 


° m A 72 
By which the knowing bookster is bewitched.” own, then pour a small quantity of the cement on 
A ENO Yeoman. the parts to bo ing i 


[50447.]—Lime Solution. — Milk of lime is fill 
sometimes made (for Weldon’s process) by intro- 
ducing the quicklime into hot water. It produces 
a thicker milk of lime, and the h drate is more 
finely divided than if it is slaked first, The lime 
does not dissolve in the water, but only slakes and 


: (50471.]—Cement for Leather Work.—This 
mixes with it (except a small percentage).—Eta, [i i 


is made by mixing 10 parts of sulphate of carbon 


manufacturer is to get a paste of limo, and not a ; : 
- ° in | Pre-requisite to a thorough union of the parts 
solution, as mentioned. fr consists in freedom of the surfaces to be Joed 
ty from grease. This may be insured by laying a 

cloth upon the part to be joined, and aps a 
hot iron for a time. Tho cement is then applied to 
both pieces, the surfaces brought in contact, and 


pressure applied till the joint is dry.—Cuxsucus. 


hee 2.] —Erasures on Tracing Linen. No. 
OHN DEWHURST. 

1 —Induction Coil.— In making a large 
co 


like J. Brown's I use a wooden m tiplying 
wheel, so that each turn of the handle produced 1 


(50150.)—Boring Bits for Hard Wood.— 
Hollow bits with a spoon- ee nose make quick 
0 


and good work. They are d, I think, Spoon five 


Jone 1, 1883, 
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chloride. Add to this a solution of ammonio 
chloride, when a yellow crystalline precipitate 
will be thrown down, consisting of a double com- 
pound of platinum and ammonium chlorides, 
called ammonic platinic chloride. This ppt. is now 
washed on a filter with dilute aloohol in which it is 
even less soluble than in water. It is now heated 
to low redness, when decomposition sets in, am- 
monic chloride and chlorine being evolved, leaving 
Pa paanan as a grey loosely coherent mass in a 
finely divided state.—ARDWYN. 

8 Plating.—I beg to thank 
Sigma, also Mr. G. Edwinson, for answering 
my query. The vat I use when full will hold four 
dozen of railway keys. I put in two rows between 
three rows of anodes, which make 5 0 Gin. 
Now, by the time I get the second row full those 
that are in the first row scale off. I want to get a 
good deposit of nickel on. I think the battery 
might be too strong, because the solution all foams 
up. I want to let them stop in the vat about one 
hour, so as to get well plated.— W. WRIGHT. 


[50496.]J— L. and N. W. Engines.—On p. 276 
Mr. Brewer implies that no description of Joy's 
valve- gear has published. If he will refer to 
p. 114, he will find a reply, in which it is stated that 
a diagram of the gear, as applied to a marine en- 
gine, archi on p. 611, Vol. XXXI. No doubt 
its application to a locomotive would need some 


m tion, but in ita main features it must remain | , 


the same. Nux. Don. 


[50498.];—_Anatomy.—I should like to ask Mr. 
Birchall, p. 276, in what way the legs of the human 


embryo are formed out of its preliminary long tail? | th 


And also, as we are given to understand, that the 
extremities of all animals are developed at first in an 
exactly similar manner, how the majority of quadru- 
peds are able to possess hind legs and a tail as well 

if the ady long tail in course of time divides an 

forms the legs? One would imagine it would be 
entirely N80 up, so that where does the ent 
tail come from? Is it an after- production, or are 
there at first two tails, one to form the legs, the 
other to form itself? It is certainly very curious. 
To be serious—at the fourth week there arise two 
small projections from the caudal end of the 
embryo destined to become the lower axtremities. 
These are similar, at first, in all classes of animals, 
but soon differentiate. The caudal extremity—at 
this timegleo rudimentary—is between them, and 
in the case of the human ies, will become the 
coccyx, and terminate the spinal column; if, bow- 
ever, it is destined to form the long tail some 
other creature, it will grow longer, and a larger or 
smaller number of vertebral segments usually 
imperfectly developed—will arise to form the basis 
of that (to its owner) invaluable organ.—Mu 


and apply it to the wood; but for brillianc and 
with 


y; if the po diminishes in 
brilliancy it can be restored by the use of a little 
cold - drawn linseed oil.—T. E. L. 

150505.]—Dissolving Brimstone.— Prim - 
stone, or roll sulphur, is perfectly soluble in car - 
bonic disulphide. ‘‘ Viscous sulphur ” (prepared by 

wane . sulphur 7 cold 7 is ne 
soluble, but brimstone ves quite —R. 
A. R. BENNETT. á 

OE yoa Electricity.—You could 
weaken the current, or even stop it entirely, by 
running another wire alongside some distance, and 
sendiag a much stronger current through this in 
the same direction as through the other wire. This 
stronger current will induce an opposite current in 
the other wire, and will reduce it, and even stop it. 
— W. J. LANCASTER. 


[50511 and 60524.) — Voltaic Electricity. — 
These are two of the questions asked this year by the 
Science and Art De ent. I suppose the exams. 
are all held at the same time; otherwise, if they 
are answered, it will be rather unfair to those who 
have answered them—as I have myself.—R. A. R. 
BENNETT. 


{50512.])—Taduction Coil.—Of the No. 16 wire 
use on your coil half a pound, and of the 20a 
quarter of a pound ; then two ounces of each of the 
others, 24, 28, and 30. Wind the wires gradually 
nearer the centre of coil, so that tho last windin 
shall not cover more than two-thirds the to 
length of coil. Of course, you know each end of 
the wires must be continued on to a binding-post, 
and the thinner wire soldered to form the continua- 
tion to last wire.— W. J. LANCASTER. 


50513.]—Microscopical.—It is quite impos- 
sible to give you a test-object for either of your 
lenses. You should lend them to some expert to 
test for you. French triplets are of all sorts and 
conditions, and as sent out the French people 
are invariably second-rate. a little careful 
selection you can pick out triplets that work 
splendidly. I have many times picked out such 
triplets that for definition have equalled anything 
I have ever seen ; but of course they have a very 
low angle.—W. J. LANCASTER. 


[50514.])—Speculum Grinding.—In reply to 
this, page 276, it is better that the speculum should 
revolve slowly, and that the tool should pass to and 
fro across the centre of the speculum, either in 

ight strokes or in long narrow ovals. A good 
size for grinding-tool (made of iron, lead, or zinc), 
is half diam. of spec., then tool can go to the edge 
of spec.; if centre wears too hollow, shift centre of 
tool about midway between centre and edge of 
spec. Use very coarse sand or emery for roughing 
out, and finer (washed) emeries to smooth and fine 
the surface; but you must use washed rouge or 
“ putty powder, so called, with a faceted pitch- 
tool for polishing. There is ample information in 
back vols., especially since Vol. XXVIII. I have 
been through the whole process, thanks to back 
vols., and kindly help from a few correspondents, 
and can rather sympathise with you. I will give 
ou samples of emeries, putty powder, and rouge, 
if you pay postage, and lend you a pair of templates, 
or gauges, if you say what focus you want speculum 
tobe. It is really n that a speculum should 
be more or less corrected from the sphere towards 
e parabola ; this correction is fairly easy—the 
difficulty is to know when to stop, and to first 
obtain the true spherical figure.—J. C. L. 


150516. = Tadactioñ Coil. —“ Electric’ had 
not given good insulation enough, and had passed 
a stronger current into his primary than the con- 
struction justified; therefore, powerful internal 
discharges occurred, and melted his wire at the 
weakest points.—Sriama. 


[50515.]—Induction Coil.—Well, you have 
been and gone and done it, or undone it, and as 
you have now obtained that experience which is 
only got by paying well for, you will be able now 
to e a su ul coil. the first place, you 
must throw away tho present secondary, which 
you fused with too much battery power, and get 
at least three to four times as much secondary as 
you originally had, then rewind the coil, taking care 

y insulate every layer, and use one cell, 
or, at any rate, not more than two oells ; then you 
will probably get a good ote spark, and your coil 
will remain whole and for a long time to come. 
-W. J. LANCASTER. 


(50518.]—Granule Battery for Bedroom.— 
It would not be desirable, though not seriousl 
injurious. It would give off fumes which woul 
act on metals, and on the mucous membranes of 
the nose and throat; but would also act as a 
purifier of the air. I should use sulphuric acid in 
the battery, instead of the hydrochloric, in such a 
case.—Siama. 


[60518.]—Granule Carbon for Bedroom.—I 
have for the last five or six w used three cells of 
the granule battery to light a 2} c. p. lamp in my 
bedroom. I can safely say I have not ered of 
any effects from it, although I use the open cells. 
The person at the shop I purchased it at said it can 
be used in a room with safety because it is free from 
fumes.—-E. T. TERREY. 

[50518.]I—Granule Battery for Bedroom.— 
The granule battery will not hurt in your bedroom. 
Have it in a box with a lid to it, and keep it clean. 
This, of course, you know ; but it is well not to 
edt an I have seen cells that have been in a 

m for three months ony in a very bad con- 
dition—white-lead whore lead cap should be, dirt 
and decay just for a little attention. I would not 
use mu ichromate. Why don’t you use a 
Leclanché with large zinc surface ?—W. J. LAN- 
CASTER. 


[50518.]—Granule Battery for Bedroom.— 
I cannot recommend the form mentioned by you. 
for use in a bedroom, because of the objectionable 
odour of bichromate of potash solution acidulated 
with muriatic acid. the battery has been 
charged and worked for about a week, the odour is 
less perceptible, and it may then be tolerated in a 
room. I cannot say whether the odour would injure 
health or not, for I keep my battery on a ledge near 
the staircase, and may say that now, after being in 
daily work for six months, I do not perceive any 
odour, and atno time have any members of the 
family 5 of it since the first week. The 
cells ma sealed, but not airtight. The 
Leclanche reversed—i.e., zinc in porous pot and 
outer cell packed with carbon and manganese, would 


ive a stronger current than the usual form; or use; 


arger cells the usual size.—Grorce EDWIN- 


N. 


80 
e Stains from Ivory. 
Rub the keys over with a solution of permanganate 


to do wi 
good book on electricity.— W. J. LAN 


few sheets of blotting-paper, 
Ink-roller is made of felt, but indiarubber will do; 


of potash, and allow it to remain on for several 
hours; then rub the keys over a second time, 
a solution of sulphurous acid. Allow this to remain 
el them for two or three hours, and then wash 

when 
white-looking.—Jomx DEWHUBRST. 


with 
our keys will have become very clean an 


[50524.]—Electrical.— You can do all you want 
a condensing electroscope. any 
CASTER. 


(50525.]—Electrio Pen.—Fuller’s bichromate 


solution of sulphuric acid, bichromate of potash, 
mercury 

foolscap will do; but I find it best to use specially- 
prepared paper, as supplied with the pen. Lay 


, with zinc and carbon. For ste thin 


per on which you propose to write on the top of a 
„Which act as a pad. 


the former tarns out the best work. b 
rspared ink is best; but ordinaiy printer's ink, 
ain ed with varnish, will answer the purpose. —C. 
H. RosgRRRT. ö 
[50525.]—Eleotric Pen.—I have used the electric 
pen for the last five years without any of those diffi- 
culties which appear to have been the lot of others. 
I have found the bichromate ba to be the best, 
and mix the chemicals as follows:—Take the bichro- 
mate and put a quantity, say Alb., into an earthen- 
ware dish, pour upon it as much boiling water 
as will dissolve it (about 3 pints) ; as soon as the 
liquid is cold, add 11b. of s uric acid ; into this 
composition the carbon is for the porous cell 
1 volume of acid to 12 of water, into which is 
the zinc; the outer cell ought to be of glass. 
such cells holding about 1 pint each of the bichromate 
solution is ample. The zincs and carbons should 
rere de taken out of the liquids when not in use, 
5 5 5 
suita or the is paper is especi- 
ally aed for the electric pen, and is a fibrous 
kind of paper; the foolacap is apt to tear when in the 
press, and spoil the stencilentirely. Blotting paper 
is the most suitable substance to place the stencil on 
while writing. A sheet of indiarubber answers v 
well, but as the blotting paper is used up 
I prefer it to anything . 4. A piece of cloth 
wrapped aro a metallic roller to which the 
handle is secured. 5. i printer’s ink, diluted 
with castor oil to the required consistency, is what 
I always use. I have found the pen invaluable to 
me as à science teacher, and can confidently re- 
commend its use where a number of similar copies 
are required, as housework for students.—SciENCE 
TEAGHER. i 


[80530.)—American Looo. Valve Gear.— 
In American locomotives the valve seat is usually 
laced on top of the cylinder, in which position it is 
Jifficult to connect the eccentric rod with the valve. 
For convenience, therefore, what is called a 
is placed between the cylinder and the main ahaft of 
the engine (the eccentric is keyed on to the shaft). 
— NOMEN. 


(60634.])—Softening Iron and Steel.—I don’t 
know what effect whiting (which, I presume, is 
lime in a slaked state) would have upon iron or 
steel ; but I do know that the way to make these 
metals almost as soft as lead, is to redden and place 
in wood dust until cold, when you can almost make 
a mark on the surface with your thumbnail.—A., 
Liverpool. 

545 oe TE re ks pia com- 
lained o ur correspondent in water-pi 
aad tank is what is familiarly known as “boiler 
incrustation,“ and which occurs in every hard- 
water district. The incrustation is due to the 


ter 
softened by the addition of lime suspend ate 
int roch Quant! that the excess of carbonic acid is 
neutralised.— R. 


50535. — Hard Water. — Hardness in water 
may be caused by carbonate of calcium being held 
in solution, through the agency of carbonic acid. 
It is oalled temporary,“ from its being removed 


by ebullition, the carbonic acid driven 
oft, and the carbonate being deposited over the sides 
of the vessel in which such water is heated. Hard- 


ness may also result from sulphate of calcium: 
when such is the case, it is termed ‘‘ g 
as it is not removed on boiling. Temporary hard- 
nes can be removed by adding lime-water, or milk 
of lime, and allowing to e before using; the 
hydrate of calcium combining with the carbonic 
acid is il! ai along with the carbonate held 


carbonate of sodium, common washing 
soda,” which will remove both temporary and per- 
manent hardness; leaving, in the latter case, sul- 
phate of sodium in solution.—W. E. HADEN. 


by addi 


ion. Permanent hardness can be remedied . 


293 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 949. 


[50535.]—Hard Water.—Construct a small | 1873, in such matters directs that therules of equity 


tank near the present large tank, fill it with water 
and throw into the water a few bushels of unslaked 
lime ; the water will dissolve somo of the lime and 
make lime-water. When the large tank is full of 
water, pour into it some of the lime-water ; this 
will cause a white cloudiness or turbidity. When 
this has subsided, pour in some more lime-water, 
and continue to add this until the water in the 
large tank fails to become cloudy by the addition 
of lune-water. The cloudiness will be caused b 
the lime contained in the lime-water uniting with 
the acid which holds the lime in solution in the 
common water, and both going down in a fine 
wder to the bottom of the , the water above 
ing left nearly free from lime. Of course, you 


will have to clean out the tanks often, but you will 
keep the lime out of tbe boilers.— GEORGE 
EpWINson. 


{50640,]—Books on Ohemistry.— Fowne’s"’ 
or Miller's“ chemistry are good books. You will 
find them far more useful than some of the more 
recent and more expensive books.—M. M. S. 


50540.]— Books on Chemistry.— You cannot 
have a better than a Muspratt’s, 2 vols. 67s. ; 
Thorpe’s 2 vols. on Ino ic Chemistry, 38. 
each, are also good, and Roscoe's Elementary 
Chemistry, 48. 6d., gives much information in a 
small space.— GEORGE EpwW SO. 


[50540.] — Books on Chemistry.— Messrs. 
Churchill publish a book entitled Inorganic and 
Organic Chemistry,“ by C. L. Bloxam. The 
volume contains a large number of experiments, 

‘and is very fully illustrated. The price is about 
58. 6d.— W. HENLEY, Richmond. 


(50540. — Books on Chemistry. A good book, 
which combines organic and inorganic chemistry, 
is Bloxam’s ‘‘ Laboratory Teaching.“ This, how- 
ever, does not say much about the uses of the 
chemicals. Miller'a Elements of Chemistry 
(3 vols.) is, I should think, the best bcok on the 
subject. Watt’s Dictionary is a splendid book, 
but a very large one. — R. A. R. BENNETT. 


[50541.]I—Stump.— Tou will find a dynamite 
cartridge more effective than gunpowder, and onl 
a small cavity covered closely with clods of eart 
and stones will do instead of a hole if you use 
d ite. If, however, this cannot be easily 
obtained, and you must use gunpowder, bore a hole 
with an inch auger from near the top of the stump 
on one side well down into the middle of the 
stump, charge this with Alb. best rock blasting 
powder, insert a length of safety fuse into the 
. and let it haug about a foot out of the 

ole; tamp all up tightly to the top with earth or 
brickdust free from flint or spar; apply 
the fuse; get away into a safe alae 
result.—GEORGE. 

(50513.] — Nitrogen.—This tale breaks out 
every now and then, and someone says he has 
proved that nitrogen is the same thing as chlorine or 
oxygen, or hydrogen; what is usually proved is 
that the experimenter made a mistake. Of course 


a match to 
and await 


it is possible that our elements may be compounds 
or aed 98 forms, but at present there is no 
evidence that they are.— SIGMA. 


[50545.]—_Manganese and Ohloride of Zino 
Battery.—I cannot see any advantage likely to be 
obtained by using a carbon cylinder instead of a 

ruus pot; on the contrary, I think you would 

id the internal resistance of the cell increased 
thereby. You may certainly use a cylinder of zinc 
with some advantage, and may place it as near as 
a quarter of an inch to the porous cell. Ihave not 
tried the comparative value of chloride of zinc in a 
cell of this kind in competition with chloride of 
ammonium, but will do so soon. In another form 
of cell I have proved chloride of zinc the most 
effective. —GEORGE EDwWINSON. 


(50546.]—To Mr. Lancaster.—Use only the 
plano-convex lens. This is an achromatic lens, and 
will fairly cover a } plate. You must mount it in 
a tube 2in. long, and have a diaphragm g in. 
diameter, lin. in front of the plane surface of 
lens ; the convex surface of the lens goes towards 

und glass on which image is focussed.—W. J. 

CASTER. 


[50517.]—Legal.—The widow can raise money 
by mortgage on the freehold to the extent of her 
interest only; but when a mortgage is effected upon 
pro rty for a life interest, or I might say as tenant 

or life, it is usual to have a policy on such life from 
some life assurance office, in order to secure the 
repayment of the loan in the event of death of 
mortgagor. But with regard to the furniture, the 
widow can by law mortgage or give a bill of sale 
to any one, as inthe eyes of the law they are her own 
absolutely; but equity will now interfere and compel 
the owner for life to furnish and sign an inventory of 
the goods, and gi ve an undertaking to take proper care 
of them, by application to the Court of Chancery if 


shall prevail. I do not see how you, as husband to 
one of the daughters, have any locus ataudi in the 
matter. The two daughters have a vested interest 
in such property, and by the Married Women's 
Property Act, 1882, whether married or not, could 
claim their shares respectively on the decease of 
the widow (which I presume is their mother), in 
each of their own rights, and free from the power 
and control of any husband, as her or their separate 
property, and may hold same asa feme sole and 
without the intervention of any trustee. But on the 
decease of such married daughter the property 
would go to the husband, unless she properly made 
a will.— LEx. 

(50548.]—Induction Ooil.—Errara.—Second 
question on page 277 should read, Would not three 
layers of No. twenty suit a zin. core, as well as two 
layers of No. 16.—L. W. WIIIIS. 


[50548.]—Induction Coil.—1. Three layers of 
16 silk covered wire will do for primary, core jin. 
diameter, and Qin. or 10in. long. If the coil is 
well made and carefully insulated, you ought to 
get a good 2in. spark, and you would probably get 
a thin 2}in. spark. 2. This wire is useless for pri- 
maß shorter lengths of thicker wire are electrically 
much superior to the longer wires of smaller 
diameter ; the more rapid the make and break the 
better. 3. Forty sheets of foil, each 3}in. by 2in., 
would suit er coil.— W. J. LANCASTER. 


[50551.] — Photographic Backgrounds. — 
Photographic backgrounds should be pu with- 
out any detail if you wish them to be successful. 
Anything in front of sitter must be quite sharp, 
but the background should fade away into a haz 
shadow ; foliage, with dim outlines, come up well. 
In a photo. everything should be subdued ; the face 
above should be crisp, all other parts gradually 
tapering off.—W. J. CASTER. 


(505 53.]—Mineral Waters.—If G. Smith will 
advertise his address in MEcHANIC, I will assist him 
with what he requires.—MINERAL WaTER MANU- 
FACTURER. 

[50553.]—Mineral Waters.—E. Smith can 
produce creamy froth on his mineral waters by 
adding to them a small quantity of infusion of 
senega.—CHEMICUS. 


[50553.]— Mineral Waters.—E. Smith will find 
white of egg well beaten up and mixed with mineral 
waters, &c., in the proportion of one egg to two 
gallons, will produce a permanent head, as re- 
quired.— J. HARGREAVES. 


(50555.)--Opera-Glass.— Lou may have high 
powerand fair definition, but you cannot have high 
power and brilliaut illumination. Itis not so much 
loss of good detinition as of illumination. I am 
afraid your eyes are not a pair, or that they are 
notnormal eyes. You ought to do well with a 12 
lens opera-glass. ‘Try, when you have the oppor- 
tunity, a pair of bending opera-glasses, then you 
may obtain just the width you require, and will 
see well. You ought to be able to use almost any 
opera-glass, just racked up the least bit imagin- 
able.—W. J. LANCASTER. ° 


(50556.]— Learning a Mechanical Trade.— 
If Fd.“ will advertise his address, I will com- 
municate with him—that is if the lad would like to 
be an—ELECTRICAL ENGINEER. 


[50559.]— Bicycle Cranks. — First heat the 
crank, which will cause it to expand and loosen the 
key; then drive off with a lead hammer so as not to 
damage the metal.—NoMEN. 


(50560.]—To Mr. Lancaster or Sigma.“ 
Get one of the pamphlets on ‘‘Synchronic Clocks.“ 
You will then have as much information as one 
could put on a page of ours. I have no doubt 
the information may be found in back numbers; 
but if you cannot find it easily, I will send drawings 
and sufficient explanation for you to grasp the idea. 
-W. J. LANCASTER. 


[50560.] Electric Clocks. — For such a purpose 
nothing is required but a clock having à wheel 
turning once a minute, with a point on it touching 
a spring to close the circuit. The local clocks may 
be merely the train driving the hands, with an 
first wheel 
A few 


electro-magnet and catch to move the 
once a minute (or oftener, if desired). 


several elaborate systems of electric clocks; but the 
apparent object of the querist and many others 
would be pee fulfilled by this simple plan, 
which would work clocks all over a house or works 
from the one common clock. SIGMA. 


[50962.]—Polishing Pitch Pine.—The varnish 
used is the following: Ib. white shellac, 1 pint 
methylated spirit. This is quite a white polish. If 
darker is desired, use yellow shellac. —CHEMICUS. 


Poor — Polishing Pitch Pine. — If 
„ Yesullaw ” will give the pitch pine three or four 
coats of canary copal varnish, he will find this 


value above £500, but which would be very | answer all he requires: no polishing being neces- 


expensive ; or under that value to a County Court 
ha ving equity jurisdiction. There 


being a conflict] This varnish brings out the 


; the more coats given the deeper the colour. 
grain of the wood to 


between common law and equity, the Judicature Act, perfection. He can size the wood first, if he thinks 


manganese cells would be most suitable. There are | Pass 
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fit; but for good work fill up the pores with the 
varnish. —PETRO. 


(50566.]—Gramme Machine.—I reply to the 
latter part of this query. Unless you only want a 
very small light for a particular purpose, do not 
think of lighting incandescent lamps with a battery. 
But see reply to 50290, p. 227, for the least trouble - 
some battery. GEORGE EDWINSON. 


ae p e Talcott will be 
able to get a nice white soap from tallow and 
caustic soda; but it will be impossible to tell him 
the exact quantities of caustic soda and tallow to 
be used. The system I have in use for making 
about 240lb. of soap at a time is as follows: — I take 
about 70lb. of tallow and melt it in a brass pan 
holding about 24 gallons. I then add slowly a 
weak solution of caustic soda, and keep up the 
liquor to boiling point. Each time I add the caustic 
soda I make it stronger. Altogether I add about 
10 quarts of caustic soda at 55° Twaddell. I then 
take out a sample, and allow it to get cool, and by 
tasting the same can easily tell if it be short of 
alkali. If I want a very white clean soap, I pur- 
posely add too much alkali, and after a day or two, 
when the soap has gone cold and solid, I take it out 
and wash it very well in clean water, aud then re- 
introduce it in the pan and boil it up with a little 
water; this makes a five soap, but it is a little 
more trouble in making. I also find a good plan, 
in making tallow soaps, is to add about 101b. of 
lard for every 70lb. of tallow. This addition makes 
the soap to last unaltered for a longer period, and 
it does not emit the disagreeable smell of the tallow, 
and the saponification is more perfect, as the exceas 
of olein in the lard or oil compensates for the large 
amount of stearin in the tallow, thus inducing a 
more ready and perfect union of the alkali and 
oily acids. Soap made entirely of tallow is also 
very hard and very difficult of solution. JOHN 
DEWNHUEST. 


Catia Sardar PT the History of Brazil 
you should get Southey’s (the poet) with Armitage’s 
coutinuation, bringing the sina down to the year 
1831. For travels, Captain Richard Burton’s 
„Highlands of Brazil, 2 vols., 1869; Ewbank’s 
Life in Brazil, New York, 1856; Bigg Wither's 
„ Pioneering in South Brazil.“ 2 vols., 1878; and 
Wadfield's “Brazil and the River Plate.“ from 
1870-6. As a guide book, refer to Mulhall’s 
„Handbook of Brazil,“ Buenos Ayres, 1877: and 
for the natural history of the conntry, consult 
C. F. Harty’s ‘‘ Scientific Results of a Journey made 
by the Celebrated Agussiz.— DEVONSHIRE SQUIRE. 


e ba pc anon for Coil.—Holes in the 
tinfoil will do no harm (except by lessening the area 
of the foil slightly). ETA. 


[50575.]—Condenser for Coil.—If ‘‘ Alpha ”’ 
would make himself acquainted with the theory of 
the condenser, ho would see ut once that email holes 
in the foil would not appreciably harm it. May I 
advise him to study thoroughly, so far asin him 
lies, the theory of any apparatus before 1 
to design or make it. In this lies success.—J. 
Brown, Belfast. 

50576.] — Mercury Contact - Breaker. — 
„Alpha should see engravings and full descrip- 
tion of two different patterns of these in the appen- 
dix to Ferguson's Electricity,“ pages 268 to 270, 
on ‘ Coil Construction,”—-M.ML.I.SC.S. 

[50576.]—Mercury Contact Breaker.—This 
query is addressed to “ Mr. Brown, of Belfast, 
but I may inform Alpha ” that a mercury contact 
breaker is not at all suitable for a powerful induc- 
tion coil, for the important reasou that every time 
the wires of the electro-magnet leave the mercury, 
a vivid spark occurs, and the surface of the mercury 
soon becomes coated with un oxide of mercury. 
This oxide being a non-conductor, prevents the 
battery current from flowing into the wires which 
are placed in the mercury, aud so interrupts the 
action.—T. E. L. 


[50576.]—Meroury Contact - Breaker. My 
mercury break is simply a copper wire about in. 
thick, fixed at right ungles to the top of the usual 
break spring, with its end curved downwards and 
tipped with platinum to dip in mercury contained 
in a cylindrical cust-jron cup, ubout din. deep, and 
whose centre is 3in. from spring. A copper bolt 
ed through the bottom of tlus cup sccures it to 
the base board and serves as a connection. The 
mercury is covered with an inch or two of methyl- 
ated spirit, and there should be sufficient mereu 
to come nearly in coutact with the platinum. 
turn of the adjusting screw will then make con- 
tact and start the coil. The platinum should not be 
left in contact with mercury, or it will dissolve. 
The speed of the break cun be varied by usin 
armatures of various weights on the N 
BROWN, Belfast. 


A coop paste for la bela, suitable for bottles, may 
be made by soaking glue in strong vinegur, then 
heut to boiling and add flour. This is ve 
adhesive, and will nct decompose when kept in 
wide-mouthed bottles. 


i ' 
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the railways. Will any kind reader inform me how rail- 

way servants are paid in that quarter, and are they in 

any demand! What is coat of passage! Also, if I took 

a gun, would I have any chance of shooting, being fond 

of that sport! Any information will be gladly received. 
ERO, 


50589.]— Support of Relations.—Can the parish 
authorities compel brothers and sisters, whether married 
or single, to contribute to the support of an elder sister 
Sho iy 2 advanced in years to earn her own living !— 


‘UNANSWERED QUERIES. 


— — 


Te nembera and titles of queries which remain unan- 
no rea for five weeks. are inserted in thie list, and tf still 
unanswered are repeated four weeks afterwards, We trust 
our readers will look ocer the list and send what information 
they can for the beneit of their fellow contributors. 


Since our last R. A. R. Bennett has replied to 50086. 


49851. Mouldy Paste Blacking, p. 69. Hunter Applian for Knee Joints.—If 
49353. Rings, 60. t ber Toes,” A. W. J. E.,“ or any other friend, 
49858. Telephone Alarum, 69. will kindly give me some helpin a matter of tim- 
4960. Prof. Thurston's Method of Plotting Results of ce to me, I shall be exceedingly obliged. I want to 
Research, 69. ow if there is any appliance to pass from alightly 
49878. Mounting Insects for Lantern, 70. below the sole of the foot to the hip or other portion of 
49881. G. E. R. Locos., 70. the body, the effect of which woul be to lessen the 
49883. Tube-well, 70. sure of the body on the knee joint, or to remove it ? I got 
49891. Screw Prupeller, 70. urt some time ago, and the synovial membrane 
49908. Italy, 70. has been left tender; consequently, the pressure caused by 
E oE mie bong Lapel a = i 5 . to me, 
; i . an appliance such as I deacri ight procured, 
9 e eee ae and I believe that in my case it woul most useful. If 
50113. To Prismatique.“ 159. I can Jearn where it could be p » I qona be most 
57115. Analysis of Manures, 150. teful. Perhaps Dr. Edmunds could y say l— 
e e e p 
] nché 160. 50591. —Nickel Plating.— Can any of your readers 
$0134. Varnishes, Analysis of, 160. kindly inform me of the best method, to nickel plate 
50136. Atoms and ecules, 160. bright steel pins in quantity IW. H. F. 
50150. Bull's Process for Smelting Iron, 160. 
50163. Steam Yacht, 160. (50802. —-Cubio Equations.—Will any reader 
50154. Donkey Pump Model, 160. C gina a 
1 ; di ; att each expressed 
89155 AG Reet et by Vertical Tubes, 160. braically. Roots not to be found merely by guessing— 
60164. Dynamo Armature, 161. 123 ＋ 6 m ** — 36ms = 0 
50165. Babylon, 161. ; T m : 
50167. Lens Grinding, 161. (ia is a known number). 
50170. Paper Articles, 161. 23 — 2 (5 + 6 T — 2b (b? — gc = 0. 
50179. 8 ws, 161. 
50182 cal, 161. —MownosracuHion. 
50187. Air Pump and Condenser, 161. (50503.]—Tenting.—Four young men i 
50188. Engine Query, 161. í ona ate tour in the Lake district. and would be glad 
50189. Fastening Emery on Iron Rollers, 161. of the experience of others who have tried it. Also, they 


would like to know the best shape to make the tent, so as 
we be tent and portable. Any information will oblige.— 
. Isaacs. 


8 —Tell-tale.— Would W. W. C.,“ or any 

other obliging reader of ours, give a description of a 

nim le tell-tale for both a hot and cold liquor tank !—W. 
. Fraxcis, 


[50605.}- Eyepiece for Reflector. What form of 
eye lens shoul use with a double convex field lens of 
unequal curves in a G rian I possess ? Is not a double 
convex an unusual form for an eyepicce [—A. J. W. 


(50506. —Hydraulic Press. — Will Mr. Davies 
explain the working of the hydraulic press ! I have one 
to repair, but do not understand its power, though they 
say it will lift 200 tons with one man pumping. It is this 
which i aa : how one man can lift so heavy a weight! 
I have a plank lift- 1 
well. Can I do so! so, what is the best method o 
doing it! Perhaps Mr. Davies will show a drawing, as 
Plumbers and 


UERIES. 


— — 

150577. -G. E. R. Looomotives.— 1 should like to 
know what the 6ft. coupled and old 7ft. singles on this 
line are to be used for, now that the company is turning 
out new express engines. How do the new express engines 
answer ! Also, what class takes the G. E. Cumbridge ex- 
press from St. Pancras — FLIRGENDEE SCHOTTLAENDñ ER. 


(60578.1—Tricycles Worked by Gas.—On e 
697, Vol. XXXV., a correspondent brought forward the 
idea of working tricycles with petroleum vapour and 
atmospheric air. It W N to. know whether 
any engincering readers have tri e experiment and 
with what results. —FLIEGENDER SCHOTTLAENDER. 


([50579.]-Rheumatism.—To De. Epwuxps.— Would 
you kindly give us a letter on rheumatism, the same as 


: f of these pumps could be used. 
you did on gout in the Mecnasie of November 3rd, 1882, 41 nearly ina * an them by them, and do not 
telling us how to ward off attacks when we feel them | know what to do with, them.—W. N. ° 
co on !—aleo remedies for the same and an 
else that will be useful for us to know! I have look 50597.\-House Agreement. — By unstamped 
anxiously for one on the subject, but have failed to sce | written agreement A. hired premises from B. for one year 


one yet. By getting a letter, 


think it would be a great 
boon to our fellow subscribers that are troubled with that 


should guess, a bit like the apprehension one feels with a 
sunstroke.—Busy Ber. 


50800.]—Engiae Query.—In Molesworth’s, the 
ee tho aia Á before the 8 


3 = .n _ [Twice Lap + Lead \? 
ofiss + = stroke [10 — (Tre or tee) | Te 
stroke of a marine engine is 4ft.; connecting-rod, Sét. ; 
travel of valve, 6 11-16in. ; lead on top, 3-16in. ; lap, 
in.; lead on bottom, }in.; lap, in. Required 
true cut-off from the top, also the bottom, taking the angle 
of connecting-rod into account.—Aw OLD BUBBORIBER. 


to measures, 


the figures are a great saving of time with the rule.— K 


PECK. 

(50002.]—Tramoar.— What is the weight of a tram- 
car full inside and out, say 40 people. including con- 
ductor and driver? Also, what is the starting or moving 
5 ee the force being Spite’ ao 
a or pulley (12in. in .) fred to the centre of 
„ up a gradient 1 in 10, and also ona 

ve ; 


(50008.] - Camera Bellows.—Will Mr. Lanoaster 
be #o good as to give instructions as to folding of the 
cloth or leather to form bellows 1 R. J. 


50004.)—-Bioyoling in Holland.—I should be 
mile AD S if any of your readers could give me some 
information as to the 8 „asl 
this summer if the 


ntleman writes to me from 
Bicycling is quite possible; bat as he is nota rider, I wish 
for f i i 


60605.}—Legal.—My youngest brother dies insane 
out in a fo country. Before leaving he made a will, 
and appointed one of his sisters sole executrix. When 
word come of his death, o 
a solicitor’s clerk being present. I, the eldest brother, 
am not allowed to know the contents of auch will, nor 
usked to be present when it is opened. Can I not stop 
the will being proved, and compel a copy of the same to 
be furnished, and throw any legal expenses sa in 
in seeking such information, on the sole executrix, to be 
paid out of the estate !—Owx ix THE Dark. 


ug for Binding Screws.— 
Will Mr. Lancaster, or any other reader, Bite me a cheap 
and efficient substitute for the ordinary binding sczews ? 
I shall be glad of any suggestions on the subject, as, very 
often, in making a battery, these cost more than any of 
the other parts. Also, I should be glad if sume reader 
will give me the name of any where they can be got 
cheaply, as down here on the South Coast, 8d. is charged 
for the binding screws for the copper, and 10d. for those 
forthe carbons.—Curmcous. 


160007. ] — Changing Colour of Primroses, 
Cowslips, &c.—I to change the colour of sume 
3 in a garden to a reddish hue. I bave 

eard that it is done by placing bright red flowers near 
them, so that the pollen is transferred (by wind, insects 
&c.) from one to the other. Is this so! If it is, will 
some reader state what flowers are suitable for placing 
with the above !—Cuemicus. 


di laint.—A. B. C. either party, and the first quarter’s ren wi 

sags tr mas cid rent from date of entry to Tady day, to be paid at Mid-  (50606.)—Le Merveilleux Lens.—In reference to 
150580.] — Fish. - Can any reader inform me the cause | summer next. Now A. finds he must leave the neigh- | the us offer Mr. Lancaster in his article 

and cure of the white fungi that forms on fish when kept | bourhood as soon as possible. Can he, by giving six on Photography, will he kindly state the price he will 

in an aquarium, and which results in killing them! I] months’ notice, give up his ises at the end of the | let ours ’’ have the lens 1—CuEMICUs. 


premises 
t year certain,” namely, on the 10th day of Feb., 1884 ? 
If not, when can he leave ?—B., Nottingham. 


have had some very handsome fish die this week through 
it.—A. L. H. 


(50581.] -Electrical.—Will some one kindly work 
this sum forme! Compare the resistance of two copper 
wires, one of them being Bft. long and weighing joz., 
and the other being 14ft. ong and weighing 6-7th oz., and 
kindly explain the method of working 1— ELECTRA. 


5, 582.1—Combination Knife and Fork.—I 
have heard of people who have lost one hand, having 
contrived an instrument with which they could easily cut 
their own meat at table, but have no hopes of being able 
to do likewise. thould be glad to hear from anyone able 
to inform me.— MonosracHion. 


(50583.]—Moire Metal.—Can anyone inform me 
how the above is produced on tin articles 1 W. D. J. 


(595S1.]—Ice Maochine.—Can any of the numerous 
renders of the E. M.” inform me if such a thing asa 
small ice-making machine can be obtained !—if so, 
where? One that would turn out about 20lb. of ice 
per diem. Must not require ial chemicals in the 
working, or be 1 cles et out of order. Any informa- 
tion on the subject Would be acceptable to —CoLonist. 


50585. Crystoleum Painting.— Will the author 
of the article on crystoleum painting which appeared a 
short time ago in the E. M.,“ kin ly explain why the 
picture spots after a short time ? One or two that I have 

uinted from his directions have begun to look spotty. On 

‘ing held to the light, they show several opaque stars, 
such a~ one sometimes sees when a piece of ice is struck 
heavily. It appears to me that the poppy oil is evaporat- 
ing. aud the picture slowly returning to its original state 
of non transparency.—IdNOBRAMUs. 


5 58.J— Waste Wire. I have a quantity of waste 
wire in short lengths about 12 in. long. Will any reader 
kindly inform me how to make co from it, or any 
ae ue towhich I could put it. The wire is very fine !— 

. 8. SADLER. 


50587.]— Boiler.— Will some one please tell me wha 
am unt of grate area, what amount of heating surface in 
hre box, and how much in tubes shall J need to have in a 
portable multitubular boiler, for about half or J h. p., to 
work at 20lb. pressure, 120 revolutions per minute !—what 
size cylinder and stroke ?—COUNTRY MAN. 


(505S8.]—K migration, Sydney.—I am thinking of 
going ont to Sydney, and will try to get employment on 


divided among his children, C., D., 
latter, D., dies in the lifetime of B. Had he the power 
to will away the share left him under his father’s will, 
but which had not come into his possession? The 
father’s will makes no reference to such a contingency. 
Further, A. and D. both appoint' the same executor. If 
D. has the requisite power, could the executor deal with 
D.'s share without letters of administration for the 
latter! (2) In a case of intestacy a brother is the legal 
heir to some freehold property. Is there any deed required 
to make the brother’s title good for a subsequent sale. or 
is ee pay of succession duty sufficient evidence of title ? 
—BRIXE. 


(50599.] What is Sunstroke P- Dr. Edmunds 
and other talented medical men have been so obligi 
and considerate in giving valuable information 3 
your valuable paper of late, that I trust that they 

indly enlighten us on this subject, now that the season 
is app i when the heat may not be alto- 
gether an unmixed blessing. Ire to say tha‘ I view 
with considerable apprehension the rise of temperature. 
The last two summers I have had what I believe to bea 
sunstroke, and the sensation of o ion I end for 
balf an hour was simply awful. It continued with a sort 
of pain at the back of my neck, until relieved with 
touches of iced water at a friendly . 
near by. Now the question is: What is the thing to 
prevent a recurrence of the malady; and should it come on 
away from N say when out for a in the 
country, what's to be done! Here let me thank 
Dr. Edmunds for his articles on hot-water drinking night 
and morning. Nothing that I know of has been so bene- 
ficial to me, or has been so intrinsically valuable. I have 
never missed night and morning, and have never had a 
headache or indigestion. I take nuz vom. for liver also. 
I hope, therefore, Dr. Edmunds will assist a fellow brain- 
worker in this matter of sunstroke (or whatever it is). I 
may add that I experienced no inconvenience from the 
heat of a New York summer a few years ago, so I think 
there is something more in it than temperature only. 
Anyway, I hope this may lead to a discnssion on the su 
ject generally, asthe feelings of a condemned felon when 
the hangman's rope is being adjusted on his neck is, I 


Mint.—Will some reader 


50000.] Pro tin 
ag of propagating the common 


give me a reliab 
mint ?—CREMICUS. 


(50610.)—To Mr. Wetherfield.—A hundred miles 
from where I now reside I have a gold chain in p) aa 1 
wish to redeem it. The pawnbroker writes: We do 
not take postage stamps or Post-office orders : our rule is 
cash over the counter.“ I can't afford the expense of the 
i to redeem the chain. What am Itodo? Is the 

poker s assertion legal? Can he legally refuse P. O. O.! 
— OUVRIER. 


(50611.]— Engineers to the Government of 
New Zealand. Are graduates in engineer ne science 
ofa recognised university admitted to the above service 
without further examination, and if so, what is 
salary engineers begin with, and what are their prospects 
as to promotion, &c. 1—ScikxTIX BACCALAUxRUx. 

(50613. 7 Feral tl) What value of stamp ehould be 

to a memorandum or short agreement by a con- 
tractor to complete certain work for the sum of £250 f 
2) What stamp is necessary on an ent between 
lord and tenant to let and take à farm at a yearly 
rental (inclusive of tithe) of £50! The landlord is the 
tithe owner—the tenancy a yearly one.—O. J. L. 


[50618.)—Electro M etic Machines.—Could 

any er tell me how I could convert one of the 

eto machines (such as Blakey, Emmott, and Co.’s) 

used for call bells on telephone lines, which gives alter- 

nating currents, into one giving continuous currents 1 The 
fleld-magnets are permanent magnets.— IoLAN TRE. 


1560614.) — Eryeipelas. — Would medical corre- 
spondents kindly give some treatment for after attacks of 
erysi ? Patient, aged 33, d r, occasionally 
troubled with indigestion ; first attack was two years ago, 
in face and head, and had the etfect of stopping one tear 
duct and causing partial deafness on same side.— 
ERYSIPELAS. 


(50615.)—Welght of Engines.—Could any gentle- 
man inform me as to the entire weight of the kagge 
locomotive engine in use on any English railway, together 
with tender, coals, and everything necessary for long 
distance travelling, and cost of same 1—W. B. 


50616.) Legal Charges.—To Mra. WETHERFIELD., 
I built two houses in this town (Brecon) value, £1,000, 
on a plot of ground leased from Earl Camden, ground 


s u s” d tg 


r- , l - e 
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rent £5 108. per annum. This week I was advised that 


out the pair—one each end of the box. A sketch would | some cause or other, he states that after the lamp has 
the lease was ready, the charge would be £17 4s. 2d. been tri 


»| be greatly esteemed by—Omxaa. Pe trimmed and burned only for a ainat, ihe 
50634.}—Acoustios.—I wish to know how to im- | fame commen gui ano gur esa bbe atip, 
8 3 Properties of a room, and have heard of moar a oud . ji this attributable to epee 
a method of doing so by straining wires across it. [| tion in Sle or NN burner?’ neppe ar 
should be glad if anyone can give me particulars of thig | trouble with it, and it always burned to satisfaction. 
method ? I ahould like to know size and number of wires | —CORHIGENDA, 
required, and where they are to be put. The room is 150648.]J— The Gapes.—Can any of your readers 
about 201t. by 90ft., and has a half. open roof.—Hewisvs, orm me if the natural history of the parasite which 
lsa. — Photographio Studio.— Would some te bogs Wiad of chickens in the disease commonly 
“sa 8 rite 5 * gapes 
foe etnies steed pad ones by ering nae E question is very much like a miniature lamprey of a red- 
. 429 
and size of windows ! situation, engthways, N. and 8. = f rdi in; its mouth end consists of 1 
Also state what kind and weight of glass would be most | reef Of an ordinary : A j n K 
suitable. Height of side walls 8ft.—WouLp-px ARCHI- a cker; I have counted as many as nineteen in the wind 


TECT; external organization is that in all the specimens I have 
50888.]— Barlow Lens.—To Mz. LaxcasrER.—hitherto obtained there is what seems to be a second 
4 you please inform me what should be the diameter | head with about one quarter of an inch of body sprouting 


Aavo been given to understand that one party is for the 
Marquis, the other on behalf of the mother, amd the 
later is the estate agent’s. When I complained of the 

I was told chat the legal charges are much 
move than they have hitherto been, in consequence of the 
recent, poet es The agent says he can't get it reduced, 
I he said because of the Estate being in Chancery. 
Is there any means of getting it reduced A RROOUIAR 
Reaper. 


(60617..—Rebronzing Medals.—I have a case of 
dase ] made apreni s 255 and bronzed. 
anyone suggest an me of rebronzing some 
that are scratched ? Wo a deposit of copper look as 
well !—and if so, how could the noceseary evenness be 
obtained 1—H. W. F. 


(50619. Notice Required. —A. is employed as 
engineer a company to take n of extensive 
machinery, salary paid quarterly, with house and coal 
free. There is no agreement whatever, on either side, as 
to notice to give or required. What notice will the Co. 
have to give A. to dispense with his services, and get 
Possession of the house !—Hypravuic Exdix RRR. 


(50619..—Dnlcimer.—To Mx. G. FgrxR.— Thanks 
for former reply. I should prefer semitones, —CLox. 


y. 

wer as well as tend to better definition A. B. Do tbese ites then multiply by the process of 

a ei 1 “ budding or throwing off independent forms of life ? 

‘ould any of ours be good To what do they owe their origin in the windpipe of the 

enough to give me any information in reference to the | chicken, do they ever occur in the full grown fowl, and 

aoe ? q make plans of buildings, ponn, and eleva- do these worms ever attain to a higher form of insect life 7 
* O 


making scales ? } Ig ` ventative I GEL 
If 80, please state same, or any book that treats on the | “* there any certain cure or preventative Cum 


subject of scales 1—Eao ALPHA. | 5 Well Sinking. —As our kind friend P. J. 
a 


60690. )— vies ven us so much valuable information on 
side Vaive rah, er LAR and L Steam, put | _ (50838. lardenting Stage with Limelight.— plumbing, deep wells and well curbs, would it be out of 
cannot find the 


desired formula. Will some one ser d 
by working out the following questions 1 The lap on the 
seam side of a slide-valve is 14in., that on the exhaust 
side jin., and the lead is in.“; find the opening for exhaust 
whioh the valve will give at the lower port when the 
piston is at the top of its stroke.—Sime-Vave. 


Will Mr. caster, or any friend, give me the 3 place to ask him, or some other kind friend, to aasist me 
information I require! I want to licht up a stage with | În the following 1 I want to lose water by sinking z well. 
the limelight, but only the front will require to be lit up | Thus : I havea pit about J of an acre, excavated about 
frequently, and this I should like to do with one light, as | 13ft, deep. I want to excavate it about 50ft. deep, but at 
there is only one trap in front of stage. What is the! 13ft. the water sto me from going deeper, I was think- 
best kind of jet known! Is it Possible to get a light ing if I sunk a well or shaft intoa porous strata that the 
equal to ten or fifteen hundred candles, and also what | water would run away of its own accord. I may sa 
pumping it to the top would not do. What I want to find 


„an ens, not more than 14 perches, includ- 
ing oro the houses are built on, and the year) 
rental of the above is £10 108. I am ı paying inhabited 

r enters it as 


bottom of pit is round gravel, imbedded in very fine mnd, 
. y 

tax !—and if not, please give me advice on the above and 

oblige—S. E. D. : 


50622.)—NW. some den 
oblige me with particulars of the 985 and 1400 classes of 


tank passengers 333 class, which work the local trains 

about Newcastle ? And why do this company and the 

L. and N. W. seem to have such an 5 to bogie 
our SOA. 


a pair of high-class dissol vin lanterns; but find the 


1 
am told by the manager 
that the light is not so good as that which was obtained 
by a man who previously lit up the stage. Every scrap 
of information will be thankfully received.— Bixnmix d- 


50650.] — Strap for Driving High Speed 
Shea ve Pulley Slicing Gut Band.—I use a 
5~16 round leather strap, joi b 


Iain. diam. sheave pulley on spindle, at 6,000 revs. per 
minute. The high speed on so small a pulley strains 
the leather; an breakages are annoying. Can I use 


carriages and passenger engines W. (50639. —Gilding.—Can any reader give me any in- an more suitable! A gut band would appear to 
formation on gilding with ; or refer me to any | b licable—is th means of licing this 1 It is 
bebe s. — Midland Expresses.—Could “ Meteor” | back numbers containing same Also, how to make a evident that the ordinary ook and voce ail net suit a 


high speed pulley of this iameter. e two shafts are 
horizontal and vertical distance 7ft.— CENTRIFUGAL. 


150851. —Glaze.— Of what is the glaze composed 
which one sees upon the almanacs, Pe urease &c., given 
away by grocers, &c.? It cannot, I think, be paper 


paste for gilding wood f Any help would be thankfully 
B 


i ed b 2 AIR - a 
each notch or division of reversin gear, and the 5 =e 
running position! I should also much obliged, if he 
could give me the pitch of firebox stays, and how fire- 
box crown is stayed !—Vutcax, i esting, but as yet little known phenomena, may be con- 

Her teil . B. Engines, — Can “Carstairs,” or ducted! Any enlightenment on these subjects will, I 


3 ctures, and cannot get it look these 
me whether any of the tt. sin. single know, be perused with much pleasure by others besides pi there N other ad thee oom 10 snd if 9 1 
was wrecked at Lockerbie ? And the principal myself, who are old standing and appreciative sub. what is i 3 suitable for water-colours t— 
15 ue bog.es used on the Northern section t— scribers to the E. M.”—Ax OLD TARWALLAH. I don’t require to be told that I can purchase 


150841. Mount Cutting. — Would any of the 


Mails Miorosoopy-—Double Staining.—Can | readers your valuable paper kindly give me a few 


any reader inform me a8 Dr. Beattie’s process for | directions about mount-cu : how to get the bevel Ls 
sections! I am told that it was Published in | true, and if any particular kind of knife is iaa. and how 
1876 in some microscopic journal.—R. G. L. the gold is put on the edge ?—Sarrno, CHESS. | 
{50626]—Prism.—Could Mr. Lancaster, or some kind (50642.)-Transfer from a Glass Plate.—Is it A 


possible to draw or write upon glass, so that a delicate 

may be transferred from it to per, in order to 
paint in water-colours afterwards, without showing the 
tracing lines!—thus, when I sketch in pencil, I aways 
almost remove the sketch by means of bread-crumb 
before proceeding to colour.—A,, Liverpool. 


(50843.}—Organ.— Would any reader kindly send a 
description, with ak 


AL Communications for this department must be 
addressed to J. Pizrce, Bryn Rhedyn, Llandwrog, Care 
narvon 


reader, inform me of à good method for making a prism 
with carbon disulphide -O. J. P. N 


IST. — Brake Failure at Euston.— Would 
- some of ia readers interested in the Brake Question,” 


PROBLEM DOCCXXXVI.—By J. B., of Boxford. 


ay Black, 
Also does the brake give satisfaction to the company ? 


—G. J. CALVERT. 


(50628. -Spodium.—In one of the processes for the 
N oa of ees, 1. gae ot the t it is treated 
wi 5 podium.“ Can any reader inform me 
what substance is !—A. Lioyp, Wire K. The, achromatic Object - Glass.— 
80029. —Morth British E — F. R. A. 8. y refer to an e on page 498 
os wie Er Br of N.B. tant er gp fh * 3 


class to named Rosen A. : A : 
150690.] — The Toes ie ean Grimsby | piace of cone required must be reserved 1 
. : p of communication.’ is ever a 
Accidents.—I waited for my Mrzcuaxro this wee so,; where? The article is by Rev. C. Pritchard, and 


hoping to learn very much npon these two serious | originally ap in Astronomical Regi 
: gisler for August 
1866,--J. C. T. ” 
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system! Had the trains any continuous brakes! What 
is considered the cause of the collisions 1—A. Lous. 


L50681.) — TO Mr. Wetherfleld.— will you kind] 
answer ite following query ! My late father, in his wi 
left my eldest brother sole executor. The 
which is freehold, consists of a house and land the 


ee 


same size, an quantity and are also both connected with 
that the only insulating material is 


course, the wire is silk-covered ; therefore, I wished to White, [9+5 
executor), and so on for ever.” The execu make —insulating the wire d w i 
has made himself the tenant, and we dn get 50 money F.. Couinsulating the wire at every layer. —T White to play and mate in two moves. 
from opened two vel pits and is selling 


estate and divide the money equally between the five of 


equi ; White, Black, 

been old by hita. canner? gn) Pat of the ostata has | glamen, some having "and thelr relative adventegee cs | . B. len 1. P moves 

can we do with him? We hare uno ner lif not, what | drew, others single, i, best for touri , and the 2. R-K B 2. P moves 

7 8 o wi e have no money Ax Axxious difference between * o ra, s field,” ond cache „jn 3. R from K 4-K sq 3. P takes R 
a three-power glass tee 4. B mates 


(50632.]—Serpent Skin (Dried).—I have a 


one that is curled up. I want to soften it and 
on red cloth and vamieh it This — — 


explained, might interest more than-—OuEOA. 
{60633.]—Dancing Figures on top ofa Box.— 


E. M. Tourn e between Mr. W. T. Pi 
will is | ( IF hite), and Mr. Vincent (Black). ` TOE 
5 after he ee haa tor some sa doa by 

: © wick becoming choked, and consequently the oil, no 
I bave a pair with the machinery in the box ; but the being drawn from cistern in the usually free ey This, 
up and- ieces are lost. I have combined several | of course, leads to the light, deteriorating and in time 
ways, but donſt get at the pent : figures wobble about becoming extinguished. A friend of mine informs me 
terribly. I know how the angie ones act, but can’t make that he has had a lamp for 12 years, and recently, from 


N 


P-K B4, B-B 4/3. Kt-Q B 8 (a), 
P-Q 3/4. Kt-B 3, Kt-KB3/5. B-B 4, Q B-Kt 6: 6. R 
E 3, B takes Kt /7. Q takes B, P-Q R 3/8. P-Q 3 (4), 
Kt-B 3/9, Kt-K 2, P takes P / 10. Q Btakes P, Kt-K a, 
11. B takes Kt, P takes B / 12. RK B dd, Q-X 3/13. 


+ 
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Q-B 5 (c), B-K 6 (d) / 14. P-Q R 3, P-Q Kt 4/ 15. B-Kt3, 
Castles K R/ 16. B 3, B-R 3/17. P-Kt 4. Kt-K N / 18. 
Q-R 5 (-), B-Kt 4 (7) 19. R takes K B P. B-R 5 ch) / 20. 
K-Q sq. R takes R 21, B takes R (ch), Q takes B (g) / 
22. Q takes B, Q-B 6 (ch) /23. Q-K sq, Q takes P 24, 
Q-Kt 3, Q-B 8 (ch) / 25. Q-K aq, Q-B 3/26. P-R 4, P-B 
BP takes P/25. Kt-B 3 (A), Kt-B 2/ 
Kt-Q 5 (i), Kt 


8 
(ch 


3 
E. 
S 
B 
D 
8 
x 


Norxs. 


00 The usual move is Kt-K B 3. 
6 We preter Kt K 2, followed by P-Q Bg. 
c) To prevent Black Castling (Q. R); but P-Q B3, 
and then Kt- B 3 looks more like business. 
(d) A good move. 
i (e) To anticipate P-Kt 3; but as an attack it is use- 
ess, 
Vv) This forces White to take the B P. 
g) Good again; as it wins K R P. 
(A) Better late t never. 
(i) Here K-Q B sq would prevent the doubled Pawn. 
(k) White must have overlooked this move. 


NOTICES TO CORRESPONDENTS. 


Connxor Solutions to 884 and 885 by J. B. of Boxford ; 
to 835 by R. A. B. and J. Farrar. 


C. E. B.—Thanks for your problem, which shall be er- 
amine d, and duly reported on. Your solution to 435 is 
incorrect: vou have overlooked that when Black 
Queens the Pawn, he gives check. 


J. B. of Boxford.—Corrected version of problem received: 


A. E. 8rupp.— You will find your query answered in last 
week’s number. 


R. A. B.—We have entered your name on list. 
J. P. T.— Many thanks for acceding to our request. 


ANSWERS TO CORRESPONDENTS. 


— 2 — 


„% AN communications should be addressed to the EDITOR 
of the EN0OTLIsR Mexcuanic, 31, TZavistock-street, Covent 
arden, . C. 


HINTS TU CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
rr ged illustrations on separate pieces of paper. 2. Put 
ti to queries, and when answering queries put the 
numbers as well as the titles of the que to which the 
replies refer. 3. No charge is made for inserting letters, 
queries, or replies, 4. Letters or queries asking for ad- 

of manufactur@rs or correspondents, or where 
tools or other articles can be purchased, or replies giving 
euch information, cannot be inserted except as advertise- 
menta. 5. No question asking for educational or scientiflo 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to inquirers. 

„“ Attention is especially drawn to hint No. 4. The 
spat’ devoted to letters, querics, and replies is meant for 

e general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The Sixpenny Sale 
Column“ offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand u 
a, to . evening, May 30, and unacknow 
elsewhere :— 


A. Non rolx.— C. R. Hibbcrt.—W. Bown.—Barford and 
Perkins. —J. Devey and CO.— F. A. Cobbold.—- J. Moun- 
sey. A. Luffkin.— K. Murruy.— Jas. Mackenzie.—C. 
N. Abbott.—H. King.—Gas Lngineer.— C. T.— J. D. A. 
Countryman. — Lex. — An Anxious Inquirer.—Metal 
Planer. — Ratio. — Stroud.— Ch. Frewin.— E. M. P., 
Bristol.—H. X. P.—C. T. B.- Jumbo. — Rev. Jas. Pear- 
son.—J. C.- W. Peck.—N. M. B.— D. Spencer.— J. L. 
— Meteor. — A Fellow of the Royal Astronomical 
Society 


Amateur. (French polishing has been described over and 
over again. Complete instructions in Vol. XXXII., pp. 
176, 227. There are various recipes for the polish. 
Yours gives the fullest amount of shellac. as is 
better, and one formula poema by many gives throe 
ounces to the pint of naphtha, with the addition of half 
an ounce of benzoin.)—Gus Por. (There is no formula 
of the kind; if it is used at all, it is indiarubber dis- 
solved in bisulphide of carbon. The preparations used 
are mostly compounds of guttapercha and resin,)— 
Orter. (Bee pp. H, 544, Vol. XXXIII., and p. 30, 
No. 808. You will require a vulcaniser, and properly- 
prepared rubber—that is, indiarubber and sulphur very 
intimately mixed.) — W. L. 8. (If you cannot tind su 
information in our back volumes, you will not find it 
anywhere. Asa matter of fact, a dynamo to do what 

u want and no more would be altogether toosmall.)—J. 
H. Burton. (The book referred to does not deal with the 
matter, nor does any other; but you will find many 

lans in back volumes. See p. 512, No. 775, and 648, 

o. 777. Gasoline is the best available liquid. Can't 
be Tord adeng s TAN ALD: 1 ue inex- 
pensive battery for the purpose. e ché, in a 
modifled form, is usunlly employed by the makers of 
the apparatus. We do not know of any work on the 
subject. The battery described on p. 485, No. 929, 
‘would seem to be the best adapted to your purpose.) 
B.C. A. (We really have not space for such very hypo- 
thetical questions. We must refer you to back 
volumes, or to the standard textbooks.)—T. Hanrovixa. 
(You mean oxygen and hydrogen, or oxygen and coal- 
gua. See p. 586, Vol. XXXV., and many other places 


in recent volumes.)—Brrn. (Sce the catalogues of 
such publishers as Lon ns, Crosby Lockwood and 
Co., and Macmillan. The book mentioned is a good 
one.) — W. D. J. (Epsom salts and brimstone and 
treacle are the old-fashioned medicines; but the best 
thing is a change of diet, eating freely of lettuce, 
watercress, and other saladings. 2. Recipes for the 
so-called citrate of magnesia in Nos. 593, 694, pp. 547, 
672, Vol. XII II. 3. Several preparations are used, the 
commonest being known as ink bottoms from the 
preparation of ordinary writing-ink. A simple pre- 
paration is copal varnish and Iampblack und thick, 
and thinned with turpentine.)—Srurrra Fipecis. (If 
everyone wanted as much explanation as you, a whole 
number would be required to answer one query. The 
prices of the various chemicals you can obtain from an 
of the dealers advertising in our columns; and if, 
instead of trying to understand,“ you had tried a few 
experiments. you would not have needed to put the 
questions you do. If the quantity of wuter had been of 
importance, it would have been mentioned. You want 
sufficient to dissolve the chloride, that is all; but it 
won't matter if there is more. How can anyone say 
“what quantity“ when the ingredients are given in 
parts? * Excess” means more than enough to preci- 
pitate. “ Washed” with water, of course, on a filter- 
hiper We have referred to the original directions, 
and they appear to us clear and detinite. You will 
learn more by trying what you can do than by asking 
so many questiuns.)—C. H. Rosrsery. (Please refer 
to Hints,“ No. 4. The rate“ obviously depends on 
the workman.) -AT a SraxDSTILI. (We believe we 
answered you in the number for May 15. We do not 
know of a ‘‘ galvanic machine.“ but presume you mean 
a magneto-electric machine. See Replies 50453, p. 274; 
and the indices.)—Astro.tocus. (Do you know that 
we have had a great deal about speculum grinding in 
back numbers! Try even those in this volume.)— 
W. E. SavILI. E. (Try a little parafín oil to the screw- 
thrend. Let it soak down, and if it won't s heat 
the metal gently with a hot b —T. Watkins. (It 
depends on the steel; some qualities of cast won't 
weld. The best “ fluxes"? are borax and plaster of 
Paris. The latter is said to be very efficient. Apply 
the plaster as soon as the steel becomes red.)— 
Gwysra. (/Eolian harps have been described many 
times, aud there are full instructions in No. 160. In the 
simplest form it is a shallow box, with the sides perfo- 
rated preferably, over the top of which the strings are 
tightly stretched. A cover is usually placed over them, 
so that the wind passes directly across the strings. 
The box in length should equal the width of window 
sill, or the ends should be blocked so as to compel the 
wind to travel over the strings.) MARINE ENGINBEB. 
(Full particulars from the Secretary to the ae 
or on application at any of the Government — 
p The post is a very subordinate one.)—8r. 
LAISE, (The post should be just behind the centre of 
foot of bridge, under the tirst string. With low bridge 
and foot from to zin. behind, the tone is soft, with 
high bridge and post closer to bridge, the tone is 
and brilliant. ‘There is, however, no hard and faat 
sition which is best for all instruments.)—T. B. 
FAUGHAN. (Question answered on p. 87, ante.)—Jonw 
Sairu. (See p. 315, and the index of the last volume. Sun- 
dials have been fully treated in back volumes. )—Cabinet 
Maker. (There is nothing illegal about it; but if it 
explodes and kills any one, the owner might be found 
guilty of manslaughter. If the boiler has been really 
tested up to 100lb., you might certainly work at 351b. ; 
but . to your account the valve is now fully 
weighted, and that gives only 251b. Perhaps the person 
who arranged that thought it sufficient, or as much as 
could be obtained with safety.) —-AuaArxUuR CABINET 
Maxsa. (Yuu have merely to cut a piece of wood at an 
angle of 45°, and secure that firmly to a shooting board. 
Several have been given in back volumes, also notes on 
mitre-cutting machines. Sec indices under head of 
picture-frame making, &c. 2. He will probably con- 
tinue the ipere shortly,)—Octravius. (We do not 
know it, and the insertion of the query would merely 
advertise it. The duration of any battery depends on 
the use made of it, and fer your purpose there is 
nothing better than the Leclanché.)—Onr Ix THousur. 
Watt’s * Electro-Metallurgy,’”’ Crosby Lockwood and 
„ or our back volumes. he Daniell is about the 
best battery, all things considered ; but the Smee is 
very good. The stopping off varnish varies with the 
nature of the bath; but good copal mixed with per- 
oxide of iron or ultramarine is used in hot i 
solution, or the same with chromate of lead in cold 
baths.)—T. 8. B. (As you do not say what it is you 
wish to know about leather, it is impossible for anyone 
to answer the; question.)—GLogs. (The zinc is covered 
with a thick layer of e Vo G. Price. (If 
you looked through the indices you would find much 
useful information. Mitchell’s “ Manual of Assaying,” 
published by Longmans, is a useful book.)—G. J. B. 
(Mere examination questions, of little interest to any- 
body.}—Yoururut. (Electromotive force is merely a 
term to express the potential or pressure of the current. 
The electromotive force is not applied to drive 
machinery ” ; but the energy of the steam-engine, or, 
rauy, of the coal, is transmitted by electrical means. 
See back numbers, or some textbook of electricity.)— 
AQUA. (A non-professional cannot test water in the 
way you mean. Try it with Condy's fluid. If it dis- 
churges the pink colour quickly, it is suspicious, 
and should be analysed by an expert.) TixrLATE 
Worker. (For cold soldering, see p. 81, No. 888.)— 
E. B. M. (Answered in this column, For knock- 
knees, see b. 106, No. 889.) — RRADRR or E. M. (For 
remedy for bow legs see p. 106, No. 889. For advice 
about the teeth, see pa No. 886.)—J. T. (Probably 
some of the mercury been lost ; if so, put more in. 
But it would be better to let some one who understands 
it do what is needed. See p. 119, No. 915.)—W. R. T. 
(Is it a wheel or cistern meter! If you cannot 
shake the parts together by inverting the tube, you 
had better let an expert attend to it. Bee previous 
answer, and many replies in back numbers.) J. Harts- 
HORN., (At the surface of the lungs.)—Cornipes. (Try 
dubbin; but why not get rid of the corns? Several 
recipes for softening leather and removing corns in 
back numbcrs.)—F, WALKER. (See p. 302, last volume, 
and the index.) — BAnos I. (See Hinta” No. 4. aay 
some of the opticians advertising in our pages.)—H. H. 
(There is no satisfactory substitute. ith some in ge- 


nuity you might make one out of several layers of 
blotting-paper. Bullock's gullets, bladder, &c., ha ve 
been used in other forms of battery; but there is 
nothing to compare with unglazed earthenware. )— U ass 
Inracta. (Lime-water 60z., oil of almonda 30z. A 
little perfume. Glycerine may be added. 2. You could 
have it sent by post direct from the office.) HobsE- 
HOLDER. (Traps; or disgust them by pouring coal-tar 
down the runs.) — FnAxK TATLOn. (A. cannot safely 
m again without proof of B.'s death. We are 
unable to advise as to or rp eae B., Waddesdon. 
(Your question is one of fact, not of law, and could 
not be answered by Mr. Wetherfleld, or anyone else 
ignorant of the truth. If you are A. - your query is 
very obscurely worded—you can easily ascertain from 
the person from whom you bought the cottages who the 
real tenants are.)—ALFRED Watkins. (We prefer 
original replies rather than borrowed matter, and 
should be obliged if you will reply yourself, and send 
the sketches.)—Artina. (It is not infectious, and your 
attack—if it is one—must be due to exposure or cold.) 
—Javes WuHittaker, (We fear you cannot reoover 
damages.) 


A Prehistoric Cemetery.—Two miles from 
Mandan, on the bluffs near the junction of the 
Hart and Missouri Rivers, is an old cemetery of 
fully 100 acres in extent filled with bones of a giant 
race. The ground has the ap ce of having 
been filled with trenches piled full of dead bodies, 
both man and beast, and covered with several feet 
of earth. In any places mounds from 8ft. to 10ft. 
high, and some of them 100ft. or more in length, 
have been thrown up and are filled with 
bones, broken pottery, vases of various bright 
colours, and agates. The pottery is of a dark 
material, beautifully decorated, delicate in 
finish, and as light as wood, showing the work of a 
people skilled in the arts and possessed of a high 
state of civilisation. This has evidently been a 

and battlefield, where thousands of men and 

orses have fallen. Nothing like a systematic or 
intelligent exploration has been made, as only little 
holes, two or three feet in depth, have been dug in 
some of the mounds, but many parts of the anatomy 
of man and beast, and beautiful specimens of broken 
pottery and other curiosities, have been found in 
these feeble efforts at excavation. Five miles 
above Mandan, on the opposite of the Missouri, is 
another vast cemetery, as yet unexplored. 


Every Workman connected with the Buil 
8 Situation should advertise in THE BUILD - 


blished every FRIDAY rice Fourpence 
at 31, Tavistock- t, Covent-garden, London, Wo. í 


“THE BUILDING NEWS” is the Principal Journal, repre- 
senting Architecte and Builders, and has tbe est circulation 
of any fessional Journal in the kingdom. 


rer, Workman should insist on seeing“ THE RUILDING 
NEW ot 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their coples direct from the office are re- 
ueated to observe that the last number of the term for which 
eir subscription is d will be forwarded to them ins Pink 
Wrapper, as an intimation that a fresh remittance is nevessary,if 
it ts desired to continue the Bubecription. 


TERMS OF SUBSCRIPTION, 


PAYABLE IN ADVANCE. 


Se. d. for Bix Months and lis. for Twelve Months, Post- free to 
any part of the United Kingdom. For the United States, 135., or 
3 dols. EE A A France or Belgium, 13e., or 16f. 50c. ; to India 


via Brin 40. 88. 2d.; to New Zealand, the Cape, the West 
pet au Nova Beotia, Natal, or any of Australian 
onies, s 


The remittance should be made by Post-office order. Back 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at the rate of 
td. each to cover extra postage. 


Messrs. Janxe W. Quzex and Co., of 924, Chestnut-atreet, Phila- 
delphia, are authorised to reccive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dols. 
25c. gold, or Thirteen ShilHngs per annum, post-free. The cepies 
will be forwarded direct by mall from the publishing office in 
London. All subscriptions will commence with the number fimt 
issued after the receipt of the subscription. If back numbers are 
required to complete volumes, they must be paid for at the rate of 
fd. each copy, to cover extra postage. 


Vols. XXIV., XXVI., XXVII., XXVIII., XXX., XXXI., XXXIL, 
XXXII., XXXIV., * sand XXXVL, bound in cloth, 
a. 


All the other bound volumes are out of print. Subscriber 
would do well to order volumes aa soon as possible after the con- 
clusion of each half-yearly volume in March and September, as 
only a limited number are bound up, and these soon run out of 
print, An A Sur bak pomp can 55 Braid: cae P Pool 
eac ugh an er or newsagent, or eac — 
from the office (except index numben, which are 74. each, or 
post-free, 34d.) 

Indexes for Vols. I., VI., VII., VIII., and IX., 2d. each. Post 
free 24d. each. Indexes to Vol. XI. and to subsequent vols., 3d. 
each, or post free, 34d. Cases for binding, 1s. ëd. each. 


*.* Subscribers are requested to order Cases and Vols. through 
their booksellers, and not to send direct. The regulations of the 
Post Office prevent their transmission through the Post. 


Holloway’s Ointment and Pills.—All ulcera- 
tions, sores, abscesses, bad legs, and skin diseases are best treated 
dy these medicaments. The Ointment crudicates all noxious tuints 
and makes every symptom assume a milder form, und this desir- 
able result is made doubly certain by the purifying, regulating, 
and alterative powers of the Pills. 
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CHARGES FOR ADVERTISING. 


Thirty Words 5. wk oe ee 442 4 
BVeix additional eight words. at oe Ae . 0 6 


Front Puze Advertisements Five Shillings for the first 40 words, 
afterwurds 9d. per line. Paragraph Advertisements One Shilling 

r lune. No front page or paragraph advertisement inserted for 
oss than Five Shillings. Reduced terms for series of more than 6 
(insertions nay be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN—for 


8. d. 
Twenty-four words oe eù 0 3 
For every succerding Eight words a --0 3 


ADVERTISEMENTS in the SIXPENNY SALE COLUMN 
s. d. 

Siateen wonte .. es «2 0 6 
For every succeeding Eight Words =e -.0 6 


. Tt must be borne in mind that no Displayed advertisements 
csn uppearin the“ Six penny Sale Column.“ All advertisements 
Must be prepaid; no reduction is made on repeated insertions, 
and in uses where the amount sent exceeds One Shilling, the 
publisher would be grateful if a P. O. O. could be sent, and not 
stulnps. Stamps, however ‘preferably halfpenny stainps), may 
be sent where ft is inconvenicut to ubtain P. CO. O's. 


The address is included as part of the advertisement, and charged 


or 
Advertisements mua? reach the office by I p.m. on Wednesday 
to insure insertion in the folowing Friday's number. 


OUR EXCHANGE COLUMN. 


— 0 — 


Lhe charge for Exchange Notices is 8d. for the first 24 words, 
and 3d. for every succeeding 8 words. 


— — 
Magnificent American Organ, carved walnut case, 


9, stops, octave coupler, sub- bass. vox-humann, Well maker, Bell, 
of Canada; cost C10. — 40, King 's-roud, Peckham. 


52in. nickel-plated Special Club ” Bicycle, lamp. 
bag, tools, cost CIS, worth £10. In good order. What offers ?— 
Cel» ER. Deanmont, Kilmarnock. 


Choice of several new Organettes, for a good concert 
Flute with cight keys.—HKay, 56, Poplar Walk-road, S. E. 


Electricaland Chemical Apparatus.—Grove's 
Battery, efx cells, Coil, Vacuum Tubes, Testa, Reagents, &e., 150 
bottles. Exchange Tricycle. -H. E. Mansour, Stevenage. 


Musical Cabinetto: nearly new; price six 
zulncas , extra roll of music; requires no musical knowledge to 
pluy. What offers :—J. Meraner, Sturminster, Newton, Dorset. 


Phonograph, as described in Exorisn Mecnanic, 
No. , thoroughly well made, nearly complete. Offers.—Jinia, 
Nelb:uughtun, Stourbridge. 


Lathe and Slide-rest wanted (must be good), not 
leas than 44. Good exchange. Microscope and part cush.—M., 24 
Park- road, Clapham, S.W. 


First-c'ass strong cased, Silver English Lever, new: 
medium size, sult lady or gcut. Want Tricycle, or 48 or in. 
Nicscle, value about ; or offers.—Powxace, 2, Erddigg-road, 
Wrexham. ' 


Wanted, block of Iron (smooth', about fuot square, 
and iach thick, Exchange Leg Vice, Su. jan sG., 13, Rall way- 
street Crewe, 


Bargain, complete set Photographic Apparatus ; 
bellows body camera, 3 double Sees, rapit rectilinear portrait 
lens, diaphragms,and shutter, used also for landscapes, fo'ding 
stand, chemicals, printing trames, vignettins glasses, masks, ruby 
lantern, photographic Books, Kc. everyting foran amateur: 
nearly new. Exchange for Tricycle, or ovrs.—aApply by letter, 
Mr. sins, 23, Gerrard street, Islington, London. 


48in. all Bright Bicycle, Tension; splendid running 
machine: nud small Harmoriam, perfect condition, In exchange 
for buck-geared Lathe, with siide-rest; gap- bed preferrod.— 
Wicciana, II. Newlugton- grove, Union-road, Borough. 


Clock, very old repeater, brass face, on mahogany 
bracket, giassshade, in good order, What offers? Boots, cloth 
ing wanted.—H. LIISOX, Coleshill, Birmingham. 


Wanted “ Oottages, Villas, and Country 
Houses’ (Weale's Series, und works on Carpentry and Building; 
for rst two volumes of EN, Lien Mecanic, and other books u 
ae value.—Tuvxuris Dawcon, Murtimer-terrace, Trow bridge, 

ilta. 


Flute in case, Palmer's computing Scale, Froceed- 
ings of Geological) oaks Fi and sume years of Engineer.“ What 
offers ?— LINDE. Melton Mowbray. 


Reflecting Telescope. 2in. ulum; oc by 
Gas Jet, Remington's Hreechloading Deringer Pistol. Exchange 
SH ee model locomutive.—Huwary. 149, D-street, Queen's 
ark, W. 


Several small Medical Coils, in polished boxes, 


stronger shock than most lu ones; new. with handles, com- 
plete.—27, High-strect, Rocuester, Kent. All offers. 


Induction Coil, à spark. good condition, two bichro- 
mate Elements, Zines t by 2, scarcely used ; lo by 6la, Vacuum, 
Tubes. six-keyet Piccolo, goed as new. Offers.—Lawton 
Chemist, Hebden ride. 


What offers for pair V Blocks to take 27 shaft, or 
suitable for parallel blocks of following sizes: in. by 24 by 1p.— 
F. Wacker, 2, Taylor's Houses, Hizher Ince, Lancashire. 


Two or three Screws for long slide-rests of following 
dimensions: length cut aft. J, à thr ads toin.; 3 diameter, equare 
threads. Wust offers ?—F. WII A. 


Horizontal Engine, 21 boie, bin. stroke, with 


pun ; for lathe bed, wr offers.— T. H. Mason, ò, Clara-street, 
ondon-road, Preston. 


Wanted, Piano or Harmonium, in exchange for 
organ soundboards, 6 slides, bellows, and pipes.—J. Rorzare, 
ugstead, Thrapstune, Northamptonshire. 


Heavy Flywheel, ain. diam., fair Plummer Blocks 
155 dels What offers in Exchange *—H. W. CORNELIUS, 
oWwWceater, 


THE SIXPENNY SALE COLUMN. 


— — 


Advertisements are inserted in this column at the rate / 
55 Jor the first 16 words, and 6d. for every succeeding 
— — 


For Sale. 
Americe n Organ Tubeboards (Munroe); real 


American volt ed reed. - KA x, 86, Poplar Walk - road, 5. E. 


Old Scientific Instruments, Broken Model 


Engines, &c. ror ie » M lacqu «iux, Hronzlug, &c., see 
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which there is less leverage, and conse- 
quently much less power. Fig. 23 is the 


head of another useful and common steel 
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EASY LESSONS IN BLOWPIPE 
ANALYSIS AND PYROLOGICAL 
MINERALOGY.—V. 


By Lieut.-Col. W. A. Ross, F. G. S. (late B.A.) 


On Auxiliary Apparatus. 


EF apparatus, in the profuse |p 
manner by which every one of the too- 
numerous articles is designed exclusively 


ZIC 5 FI e. ao. 
a 


FICH. 


for its own separate use, however trifling, 
and for no other, extending even to separate 
instruments for qualitative and quantitative 
analysis, forming at last a bulky box which, 
with its deal case, is almost a porter’s load 
in itself, actually contains two articles for 
merely cutting and trimming a lampwick: 
(1) a pair of common scissors, and (2) a 
steel forceps“; but it is evident that these 
may be usefully combined as in Fig. 19, by 
making or adapting a pair of ordinary 
small-size scissors, each leg of which ter- 
minates in a broad, flat point (which can be 
used as a charcoal-borer), a Fig. 20. The 
wick is compressed, as it often requires to 
be, between these flat points“ at a, and cut 
in the ordinary scissors-part at b, Fig. 19. 
This instrument has been made by Griffin 
and Co., and answers very well; it is called 
scissors-forceps. I purchased, the other 
day, for 2s. 6d., a pair of ordinary grape- 
scissors (Fig. 21) the upper surface of which 
(a) answers capitally for compressing the | 
wick, and the opposite or under surface (%) 
for cutting it. 

In like manner, the heavy steel hammer, 
with steel anvil and special steel forceps, all 
three for simply crushing small fragments 
of minerals to powder, and flattening malle- 
able assays, contained in the Freiberg set | 
and the English copies of it, may be use- 
fully and even perfectly superseded by one | 
little, extremely common, and very cheap | 
instrument, known as dentist’s or crushing 
(Price 1s. 6d.), the head of which 
is shown in Fig. 22. This, of course, 
may be of different shape (as, for instance, 
with square, instead of rounded jaws) 
from that given in the figure, and yet 
be equally good; the only essential point is 
that there shall be an opening at a, without 
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forceps, called nippers, for nipping off 
stals, or other desirable portions of a 
mineral upon which to operate. It may, 
but need not, have a little steel spring 
between the legs of the handle, as at a, in 
order to keep the knife-like jaws apart. If 
the artisan- student has a talent for inven- 
tion, he may devise a combination of the two 
orceps (Figs. 22 and 23) in one, as Fig. 24, 
which i is a modification of one of the c 
pagne-cork extractors in use, with the nip- 
and cutting part a very much exagger- 
ated: or prononcé, the French would say, 
ad the screw-bottom, b, sufficiently large 


El 


. 
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and protruded to enable it to act as a light 
but effectual hammer, although a hammer is 
really not required in blowpipe apparatus. 
This instrument could be e asily unscrewed, 
and the legs carried separately for convenient 
packing. 


minerals upon it; 
assays lodge in these holes, and get mixed 


After crushing the assay-mineral roughly 
with the forceps (Fig. 22 or 24) instead 
of hammering it under a pee of paper 
(when, of course, you get the addition of 
paper-f ents to your assay) or between 
the legs of steel forceps upon a steel anvil, 
as they do at Freiberg, it is necessary to 
reduce the coarse powder thus produced to 
fine dust, or using a drop of water, to paste ; 
and for this puree by far the best 
is a pair of hed agate slabs (Fig. 25). 
In Freiberg they use for p 
German dealers have supplied with it all the 
chemical labors tories in England, m 
thus a lucrative trade—an agate mortar an 
pestle, the disadvantages of which seem to me 
as follow : (1) They are far more difficult to 
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make, 
After 
becomes (as it very soon does), full of minate 
holes by grinding silicates and other hard 


and proportionately expensive; (2), 
the hollow surface of the mortar 


small portions of different 
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together, so that the operator is deceived by 
his assay—a very serious thing in assaying 
some of the rare minerals, of which only a 
very small quantity is obtainable—and it is 
impossible to re-polish such a hollow 
surface, except by the proper polishing 
machine; (3) If you happen to break such 
a mortar in the field, you are done for, 
because it is impossible to work with halves 
or fragments of it, and it cannot be used as 
g. flat slab”; (4), Such a mortar and pestle 
arg niost inconvenient to pack, except in the 
luxurious mahogany Freiberg case, in which 
Spaces the exact shapes of them are cut out 
and lined with velvet (() The only counter - 
balancing advantage offered by the agate 
mortar to these very serious defects is that 
there is less chance of losing in a hollow 
surface than from a flat one, any part of 4 
powdered assay; an advantage wholly 
thrown away in regard to qualitative 
analyses (Latin qualitas, a quality or pro- 
perty), which is all we have to consider here. 
On the other hand, agate slabs may be any 
shape or size you like or can obtain, pro- 
vided they have each one polished, p 
surface. As mentioned in the introduction, 
I made a pair of excellent slabs by simply 
cementing or gluing a couple of old agate 
brooches (price 2d. each), into two square 
blocks of wood. Fig. 25 is the sketch of a pair 
made for me by Griffin and Co., one of 
which has a rounded corner, at a, for using 
it as a kind of pestle, with very little assay 
powder. But any side of these rectangular 
slabs answers for grinding with; and when 
any surface gets corroded or holy, it is 
only a matter of a few minutes, and of 
sixpence expense, to have it reground and 
polished. Besides these great advantages, 
agate slabs afford beautifully clean and 
smooth surfaces upon which to rest hot or 
wet assays, or dry powder to be neatly taken 
up by a red-hot n bead.” , 
In order to save the agates as much as 
possible, and to retain every particle of a 
small, hard assay, it is very convenient, but 
by no means necessary, to have a closed steel 
mortar (invented by a German chemist 
named Abich, and therefore called Abich’s 
Mortar”), of which Fig. 26 is a modification, 
devised by myself. The outer surfaces act 
as a little anvil, if required, and it is called, 
in consequence, The Anvil- Mortar. A b is a 
solid, hard-iron or steel square-prism, of 
any size convenient to the owner. ad is a 
polished stcel piston, or cylinder, passing 
airtight ivto, and through, a circular hole or 
chamber, with polished sides, which is very 
correctly bored through the long axis (Latin, 
aris, an axle) of the prism, Fig. 26 is a side- 
view, and Fig. 27 a top view, of the machine. 
The piston being divided into halves, the 
upper half, a, is withdrawn, and the 
mineral fragment or assay to be crushed 
dropped into the cylinder, upon the 
lower half d. d is now replaced over á 
carrying the assay, and gently tapped with 
a light hammer on its upper surface, until 
that is level with the upper surface of the 
the prism A b, which shows that the mineral 
is completely crushed. Corundum (the 
hardest mineral in the world next to 
diamond) can be instantly crushed thus to 
fine powder on a Brussels carpet, and the 
powder then obtained by pushing the piston 
through, upon a clean shect of paper. In 
Abich’s mortar, which has a closed bottom, 
the powder must be scraped or swept out. 
ad lens (Latin, lene a lentil Dean) or magnify- 
ing-glass, Fig. 28, is an indispensable 
accessory to a blowpipe, without which you 
could not properly observe the reactions 
which have taken place in the transparent, 
or semi-transparent, ‘‘bead.’’ The figure 
shows the ordinary watchmaker's shape, or 
“loup” (which is by far the best), cut in 
horn, but containing two doubly-convex 
(Latin, convemus, swelling or rounded, as 
the upper surface of an arch) lenses, which 
are pieces of glass shaped like a lentil-bean. 


The prices of good lenses are less than they 
formerly were, but they are still, in my 
humble opinion, far too much. With our 
numerous and splendid glassworks, the 
English artisan ought certainly to be able 
to Tuy a lentil-shaped, cut and polished 
piece of “crown” or ‘‘flint” glass this 
size, for 6d. at the most: he can easily use 
this on a pinch without any frame at all, but 
a turner ought to produce such a frame as 
Fig. 28 out of a piece of horn for, say, 6d. 
more. At all events, the Americans are 
now, selling in London, excellent little 
lenses in German-silver frames, screwing 
into a plate with white bone handle, con- 
taining also a needle with piece of 
glass for holding the object? (which 
is quite useless), all for one shilling! I 
purchased two of these tha other day at an 
American shop in the Strand, threw away 
the handle and plate of one, and the needles 
and glasses for objects of both, and screwed 
together the two lenses so asto form the small, 
double - lensed hand - microscope, Fig. 29 


(natural size), which has cost me 2s., and is 


a really efficient little thing. dA charcoul-saw, 
made by filing teeth in a broad, 4in. piece of 
clock-spring, after allowing it to cool from 
red-heat. The ends may be rounded to form 
a dares Pressure-opening tongs for holding 
and taking up Berlin porcelain or platinum 
basins containing boiling water (Fig. 30). 
These are made of a single piece of ordinary 
stout iron wire, twisted in the manner 
shown in the figure, the elasticity of the 
outer sides of the handle of which, aa’, forms 
a strong spring, which exerts a pressure in 
the ringed legs cc’ towards each other, and 
thus keeps the tongs always closed until 

ressure is applied to the sides aa’, when the 
ines immediately open: it is thus evident 
that the legs will hold anything (as a cap- 
sule or basin d, or even aluminium plate 
very tightly between their rings cc’, an 
that, when the tongs are held in the 
fingers as shown by the dotted lines so 
that no pressure is applied to aa’, a little 
dish of boiling water thus clutched may be 
sufely and easily taken from or placed over 
a spirit-lamp or Bunsen-burner, the dish 
being set free in its required position by 
pressing a « towards the inner handle b. For 
simplicity, cheapness, and cleverness of con- 
struction these tongs are, in my opinion, 
unparalleled. I cannot ascertain the in- 
ventors’ name, which I trust is English; 
but it ought certainly to be known and re- 
corded. I bought several pairs at a shop 
near Argyll-place, Regent-street, for 4d. 
each. A penfnife and flat file are often 
necessary: they require no description. 
A magnetic needle, made by magnetising a 
lady’s large hair-pin as described in lesson 
IV., and swinging it on a silk thread. 


Glass Apparatus. 


The Cobalt-solution dropping-bottle. The 
best form consists of a little pipette with 
bulb-handle or top, passed through a cork 
up to the bulb into any ordinary small bottle 
(Fig. 31). Griffin sells them, I believe, made 
of German glass, for a shilling each. The 
heat of the hand expands and drives out a 
portion of the air in the bulb, and when the 
pipette is then (while the bulb is warm) 
placed in the solution, a portion is drawn 
into the pipette by capillary attraction,” 
and into the bulb with the returning 


air, and is expelled, drop by drop, when 


the bulb is again warmed by the hand. 
The figure shows a drop in the act 
of falling into the bottle. Fig. 32. 4 
Spirit-lamp.—This is the best form, made 
in Germany, and sold by Griffin for a shilling 
each. (I am in hopes that when a million 
of my artisan-countrymen take to Blowpipe 
analysis, all these apparatus will be manu- 
factured in England still more cheaply, and 
a great trade thereby obtained.) a is a 
brownish unglazed porcelain wick-holder, 
shown half the natural size in Fig. 33, which 


fits loosely into, and just below, the neck of 
the blown-glass bottle A; this latter is 
slightly ground outside, so as to fit closely 
against the ground inner bottom of the 
glass cap b; the tail of the plaited cotton 
wick (which should be pretty long, to suck 
up as much spirit as possible), is left 
lying loosely at the bottom of the lamp, 
Which should not be filled with methylated 
alcohol above c. ö 


A dropping and washing bottle, contain- 
ing distilled 


water, Fig. 34, of exclu- 
sively German manufacture now, — 
invented, I believe, by an Englishman-— 
Wollaston—is an indispensable accessory to 
the pyrologist who wishes to work in @ 
cleanly and correct manner. It consists, as 
will be evident from the figure, of a small 
globe of blown-glass, drawn out at one upy 
side, into a pointed beak or pipette, a, w ch 
has a neck carrying a cork and small bent- 
glass tube, bc, at its base. When required 
for dropping, the bottle is taken up between 
the thumb (underneath) and two first- 
fingers (on either side of the neck), and held 
with the beak downwards, when, after a 
shake or two, the water will flow in drops 
only, occasioned by the partial admission of 
air through the narrow tube to take its 
place in the bottle. When required for 
„washing a small object, the bottle is 
held over it, beak down, and the tube gently 
blown through by the mouth, when a minute 
stream of water will issue from the beak; a 
large subject” is washed by reversing the 
bottle and blowing through the beak, when 
a comparatively large stream of water will 
issue from the tube. A very good ‘‘droppmg 
bottle for cobalt solution or pure water, 
may be extemporised (Latin, er for, and 
tempus, temporis, time) by corking an ordinary 
wide-mouthed bottle containing the fluid to 
be ae with a cork having a glass tube 
passed through it into the solution. ‘* If the 
tube is closed above with the finger, and 
withdrawn together with the cork, part of 
the solution Mise 8 “a the tube, 
escaping b ops when the finger is 
ie {ee Cornwall, Bl. Anal.,” 1882, 
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REVIEWS. 


The World in Pictures. London: Cassell, 
Petter, Galpin, and Co. 


HIS series of six half-crown volumes, 
alluded to a week or two since by a 
correspondent, is an excellent one. 
volume is complete in itself, and is most 
copiously illustrated. The books are pri- 
marily addressed to young readers, but may 
be read with pleasure and profit by any one, 
and would certainly make capital gift- 
for any intelligent boy or girl. The first, 
“ The Eastern Wonderland, by D. C. 
Angus, is written with the idea of affordin 
English children some idea of Japan an 
Japanese character, and present. The 
author has consulted good authorities, the 
information is well condensed, and the 
historical portion especially is intelligently 
treated. Peeps into China,” by C. 
Phillips, is written as a series of con- 
versations between a missionary and his 
children. Glimpses of South America, 
by Mary Hield, contains a great deal of not 
easily picked up information about the com- 
tively unknown southern half of the 
ew World; and the same may be said 
about Round Africa,” by C. Bruce. The 
Land of Temples should awaken in every 
boy’s breast a lively interest in England's 
great Asiatic empire; and ‘‘The Islea of 
the Pacific,” by B. Francis, deals to as 
purpose with the Britain of the Southern 
Seas"—New Zealand, New Caledonia, the 
Loyalty and Fiji Islands, Tahiti, the Sand. 
wich Islands, Pitcairn’s Island, and the 
Marquesas. 


t 


| a 


| 


June 8, 1883. 


ENGLISH MEOHANIO AND WORLD OF SOIENCE: No. 950. 305 


Modern Steam Practice and Engineering. 
By Jonn G. WINTON, assisted by W. J. 
a „ C. E. London: Blackie and 

ns. 

THIS work is mainly a compilation, from 

the best sources, of examples of modern 

praptice in connection with steam and 
engineering generally, interspersed with 
original remarks by the authors. We learn 
from the ‘‘ publishers’ preface that it is 
the outcome of many years of practical ex- 

erience by the author, Mr. John G. 

Winton; but had that gentleman written 

the preface himself he would probably have 

stated the matter differently. Be that as it 
may, we have here a well-printed, abund- 

antly-illustrated volume, dealing with a 

variety of subjects of practical importance 

to the engineering world—a sort of book 
of reference for everyday use, and one that 
will be carefully conned by the student 
of engineering. The object of the work 
is to supply the practical engineer, whether 


draughtsman, foreman, or workman, with a 


trustworthy guide to modern methods in 
engineering science; and we may give some 
idea of its character by mentioning that it 
has over 1,100 large octavo pages of text, 
800 engravings, and many separate plates. 
The work of compilation and editing has 
been done by Mr. Winton, who is responsible 
for all statements made when their respec- 
tive authors are not named ; and Mr. Millar, 
besides contributing to the theoretical and 
descriptive matter in of the work, has 
overlooked the whole in its through 
the press. Appropriately the olme opens 
with a division on ‘‘ The Boiler and Steam,” 
in which the first section treats of coal and 
coal-mining—not very exhaustively, but still 
with sufficient completeness of outline to 
give the student a definite idea, which in a 
work of this kind isall that is required. The 
other sections deal with the different kinds 
of boiler, the different shapes, and the varying 
purposes, and also with the treatment of 
steam, including a section on the indicator 
diagram. Fairbairn’s paper on boilers is 

uoted at some length, and is supplemented 

y many valuable notes gathered from various 
sources, 80 that in the space at his disposal 
Mr. Winton has contrived to compress a 
great deal of really useful information, the 
many engravings serving the purpose of 
several pages of text, and to the practical 
man being in reality of more value. Several 
pages are devoted to a description of valves 
and valve-gear, but Joy's plan is briefly 
mentioned only in connection with the 
description of the compound locomotives 
designed by Mr. Webb for the London and 
North-Western Railway. The division 
dealing with engines necessarily, occupies 
many chapters, for besides stationary, 
marine, and locomotive types, there is a 
section on water-pressure engines, and a 
few notes on hydraulic machine tools. Asa 
rule the examples are well chosen, though 
in some cases others would have been better, 
because tending to make the work more com- 
pe in the matter of variety. Details of 
ocomotives are very fully given, and as 
examples of engines there are large plates 
of the Caledonian four-coupled bogie ex- 
press, and diagrams of several other good 
types of locomotive. The chapter on con- 
tinuous brakes gives only a short descrip- 
tion of the Westinghouse and the Auto- 
matic Vacuum. Iron shipbuilding occupies 
many pages, and besides many diagrams is 
illustrated by plates of the Orient and of a 
combined hopper dredger. Bridge-building 
meets with a fair amount of attention from 
the authors, who have also found room for 
a steam fire-engine; but their notes on 
electric motors and electric lighting are 80 
brief that if they had been omitted they 
would not have been missed. If there is 
any fault to find with the work itis simply 
that the authors, anxious to make it as 
complete as possible in one sense, have 


crowded too much into it, and, therefore, 
in some respects, the information afforded 
is not always so full as could be desired. 


The Science of Man. By CHARLES BRAY. 
London: Longmans. 


THE author of this manual of anthro- 
pology based on modern research has 
something to say, and says it in a read- 
able manner. He brings together the 
most advanced opinions concerning the 

st, the present, and the future of man: 

is position being that the essential differ- 
ence supposed to exist between physical 
and mental force is a pure assumption. He 
believes that the greater part of what has 
been enunciated by Gall, Spurzheim, and 
Combe is true, and may be verified by any 
ordinarily well-qualified person who will 
follow their method of investigation. All 
our faculties, both of mind and body, have 
been first tried in the lower animals, says 
Mr. Bray. They have been transmitted to us 
through every form of organisation; they 
have appeared singly, separately, or together, 
until they have taken their last and most 
perfect development in man. The author's 
chapters are divided under the following 
heads In the Beginning, Man, Morality, 
Physics and Metaphysics, Religion, 
Sociology, and Conclusion; and in each of 
them (whether we agree or not with the 
author), we find plenty of food for thought. 


Bee-Keeping. By ALFRED RUSBRIDGE, 
ondon. E. W. Allen. 


Mr. RuSBRIDGE is the author of a Book 
for Bee-Keepers,” first published in 1875, 
but out of print for some time. Instead of 
bringing out a new edition, remembering 
that within the past ten years so rapid has 
been the rate of progress amongst bee- 
keepers, and so many new devices have been 
introduced, he determined to write another 
book, which, being cheap as well as good, 
may be recommended to all interested in 
bees. The question has never been definitely 
answered, Why are bees not more generally 
kept? And outsiders are inclined to 
imagine that it must be because they are too 
much trouble; but Mr. Rusbridge tells us, 
and he is not alone in the statement, that 
few country pursuits yield so large an aver- 
age return on the capital invested, or 
require so little attention. Mr. Rusbridge 
deals with the subject in a very matter of 
fact way, and though we gather from an 
appendix that he is a maker of hives, he 
speaks plainly and to the point when he says 

at in a cold rainy summer, it matters little 
whether it be bar-frame or straw skeps, no 
surplus honey will be stored either in one of 
the other, while in a favourable year almost 
any kind of hive will answer more or less, 
and the bar-frame the best of all. The 
reasons why advanced apiarians have arrived 
at that conclusion are stated plainly and 
succinctly; but at the same time Mr. 
Rusbridge is careful to give the old- 
fashion straw skep its due meed 
of praise. The little book is not only 
a trustworthy guide to the amateur desirous 
of keeping bees; but it will also be found 
very readable by those who may wish to 
know something about the industrious 
honey-gatherer without having any idea of 
becoming a bee-master. The full title of 
the little work is ‘‘ Bce-Keeping: Plain and 
Practical; How to Make it Pay,’’ and the 
text does really warrant the title. 


WE have also received A Handbook to the 
Fernery and Aquarium, by J. H. MARTIN 
and Jas. WESTON (T. Fisher Unwin) one of 
the useful little handbooks issued by the 
publisher. It has the rare merit of con- 
veying a great deal of information in a small 
compass, although the authors modestly 
say that to the inventave mind their 
work is but a suggestion. Wimbledon, 
Putney, and Barnes (T. Fisher Unwin) is 
another of the useful half-holiday hand- 


books published by Mr. Unwin, which are 
really handy guides to the rambler in the 
districts the describe. Each book is 
accompanied by a neat little map, and tho 
“road notes and natural history items are 
just sufficient to whet the appetite of the 
rambler for more, which he will readily 
obtain by a visit and gossips with the older 
inhabitants. Moron's Guide to the Use of 
Machine Belting (all booksellers) is a collec- 
tion of useful tables, rules, hints, &c., for all 
who have anything to do with belts used in 
driving machinery. Mr. Moxon, who re- 
sides at Upperthorpe, Sheffield, tells us that 
he has given his attention to belting for many 
years, and now at the urgent request of many 
friends he has printed his notes and pub- 
lished them for the benefit of all who care to 
read. Mr. Moxon has evidently a belief in 
leather, for he declares that it is undoubtedly 
tho best and mosteconomical, can be easily re- 
paired in case of accident, wears five times 
as long as any other material, and when no 
longer fit for use as belting, is worth twenty- 
five per cent. of its original cost for other 
purposes. Indiarubber, he thinks, is the 
next best, and is especially useful in wet 
places, but will not do where the belts must 
be crossed, or where they require to be 
frequently shifted. Indiarubber belts can- 
not be properly repaired, and when they 
are worn out they are of ‘little value for 
other purposes. Woven material of any 
kind, he says, never ceases to stretch, and is 
soon worn out—a statement which is scarcely 
compatible with the fact that cotton belting 
is supplanting leather in many places. The 
little book is all comprised in thirty-two 
pages; but the information is just what 
belt-users require. Handbook of House 
Property, by EDWARD LANCE TARBUCK 
(Crosby Lockwood and Co.), is the 
third edition of a popular and practical 
guide to the purchase, mortgage, tenancy, 
and compulsory sale of houses and land, 
including the law of dilapidations and 
fixtures. It is a book that may be com- 
mended to all who desire to invest in the 
purchase of house property, and to those 
who lease it, for it will at least help them to 
discover what they are doing. Longman's 
Magazine for June contains, amongst other 
papers, one on Sending out to Australia, 
which should be read by all who have any 
idea of sending consumptive relations to 
Australia for the benefit of their health. 


WE have alsoa Treatise on Electricity and 
Magnetism, by E. MascaRT and J. JOUBERT, 
translated by E. ATKINSON, Ph. D. (T. De La 
Rue and stay a work which will take a 
place in the front rank of textbooks on those 
sciences, and which will receive longer 
notice at some future time. 


THE ACHROMATIC OBJECT- 
GLASS.—XX. 


By W. Brapsvury. 


HERE is another ultimate effect of great im- 
portance in final results, which must not be 

lost sight of in connection with spherical surfaces. 
The focal image produced by a spherical convex 
lens is not the result of direct refractive unison ; 
it is caused by the intermingling of rays from 
all parts of the surface, giving a minimum disc 
of maximum brightness. Its position is between, 
though not equally distant from, the central and 
marginal foci. Hence, considered with respect 
to this image, the inner or rays are 
under-correct, and central ones over-correct, 
spherically. Therefore, if we consider the image 
as due to the intermediate zone, the outer part of 
the lens is under-correct and the inner portion 
over-correct. Precisely the same effect must 
hold good chromatically ; for what applies to one 
ray is equally applicable to all the coloured rays. 
So that both chromatically and 1 the 
outer and inner parts of a spherical lens are ro- 
spectively under and over- correct compared with 
the intermediate portions. Now, it has been 
shown that the effect of the previous alterations 
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from sphericity is to remove the spherical under 
and over-correction by pac the marginal 
and shortening the cen foci. This must in- 
crease the central dispersion and diminish that of 
the edge ; thereby equalising the chromatic effect 
of the whole s . From this we deduce the 
following important rule:— 

The correction of asurface for removal of spherical 
(refractive) 5 reduces 1 
cal (chromatic) error. 


We must now turn to concave surfaces. In 
this case the production of a spherical curve has 
worn down an intermediate hollow corresponding 
to the upheaved zone of a convex. To orm 
this into a conic curve, evidently both centre and 
edge need lowering, the action being such that 
the required curve will be reached when the last 
remnant of this hollow iseliminated. Whatever 
may be the nature of the curve desired, it is 
beyond question that the most energetic action 
must be expended on the centre. By this means 
an elliptic curve, a imately, will be attained, 
which may be rapidly changed from parabolic to 
hyperbolic, for the margin is easily depressed, 
the difficulty being to prevent overdoing it. It 
isoften stated that a parabola isa flattened sphere; 

but, rigidly, this is erroneous, and anyone who 
“attempted to parabolise by merely depressing the 
edge would have a hopeless task. It cannot be 
too strongly stated that the correction of a 
spherical surface requires opposite actions on 
central and marginal rays: whereas by flattening 
a sphere all the rays are thrown outwards. From 
& somewhat extensive correspondence among 
workers of specula, I believe 1t may be confidently 
affirmed, that the sole practically reliable way of 
working a parabola, is by aiming at an under- 
correct or elliptical surface as a foundation, and 
pro ively lengthen the foci outwards. What 
applies to E must apply equally to the 
hyperbola. Most likely first attempts in this 
direction will result in the production of a spher- 
oidal surfaco, which lies between the sphere and 
ellipse ; but still, such is far better than a falling 
off at the edge.* When the centre has been 
worked down sufficiently to obliterate all traces 
of the spherical intermediate hollow, provided 
the surface has not become irregular, it cannot be 
a matter of great practical difficulty to pass 
through any stage of correction between the 
ellipse and hyperbola. 

The nature of the correction thus introduced 
is correctly conveyed by a pair of tangents and 
normals drawn as for a convex surface, but in 
this case considered to sweep round their point 
of intersection. They then represent the altera- 
tion made by pushing back both centre and edge. 
First, if el rays fell on the surface they 
would focus in front; and this alteration would 
draw in the central, and throw out the marginal, 
rays. This is just what must be done toa 
convex lens to free it from spherical error. 
Hence, the aberration which ‘‘ parabolising is 
intended to eradicate is of precisely the same 
nature as that which affects a convex lens; for 
in both cases the inal rays are short, or 
the aberration is positive or under-correct. But 
if we transfer the focal point to a position behind 
the surface, a different order of things takes 
place. The incident rays must be strongly con- 
vergent ; and the greater the refractive action, 
the more will this convergency be diminished. 
Therefore, the marginal rays are thrown out 
peers the central ones, and consequently focus 
behind them; and not in front, as for parallel 
incidence. Hence, the centre rays are short,“ 
or the aberration is negative or over- correct. 


The depression of centre and edge affects the 
refracted rays in precisely the same manner for 
either a front or a back focus, but it produces an 
opposite effect. The marginal rays move with 
the normal, and thus recede from the surface for 
a front focus and advance towards it for a back 
one. Inthe same way the central rays follow 
their normal, closing in for the front and open- 
ing out for the back focus. Hence there is no 
difference in the general nature of the alteration 
from sphericity, required for either front or back 
focussed rays; but it must vary in degree. The 
aim in each case is to neutralise the opposite 
tendencies of central and marginal refraction ; 


I y conveyed by it. In mathe- 
metics, a ‘‘spheroid”’ is generally understood to be a 
figure generated by the revolution of an ellipse about its 
minor axis; but in practical figuring a ‘ spheroidal” 
curve ap eure partaking of 


pears to mean an 
the nature of both the sphere ellipse, 


and obviously in this matter, the amount of in- 
cidence is an important factor. 

Let us now consider the matter with reference 
to (spherical) dispersion. As the spherical 
aberration is over-correct or negative, it is 
the same with the chromatic error. But the focal 


diso is uced similarly to that by a convex 
lens, and is intermediate, but not eq i 


dis- 
tant, from the extreme foci. Hence, . 
it as due to a zone of the lons, we may sy, the 
margin is overand the centre uuder correct with 
sh roby to it, both spherically and chromatically. 
ut now comes another consideration: the 
focal image, though similar, is not exactly the 
same as that given by a convex lens—that is, its 
ee with re to the extreme foci, cannot 
efined by one ratio for both cases. For it is not 
the general spherical error of each lens which is 
alike; but the error of the convex for parallel 
rays must equal that of the concave for divergin 
rays considered to emanate from the compoun 
focus. So that not only have the rays a 
different incidence, but they fall on a different 
arrangement of surfaces also; consequently, 
the mutual paths of the rays cannot be exactly 
alike. Therefore, we cannot consider the focal 
image of a convex and concave Jens, regarded 
separately, as being due te a corresponding zonal 
section in each. 

Next, let us investigate the effect due to this 
disproportionate action. To remove pri 
chromatism, a certain proportion of focal lengths 
is requisite ; to destroy spherical error, a certain 

roportion of radii must be used for each lens. 
ut even when these two conditions are satisfied, 
there is still a defect in achromatism unconnected 
with spectral irrationality. To consider each 
lens separately, we see t in the convox its 
outer part is, chromatically, under-correct, and 
its inner part over- correct; while with the con- 
cave, its outer part is over - correct and its inner 
under- correct. From this it is at once 
obvious that if tke spherical dispersion is to be 
balanced throughout the whole extent of aperture, 
it is necessary that equal parts of each lens should 
be affected with opposite chromatic correction. 
But this cannot be attained, for we have seen 
that the aberration of the concave is deve- 
loped in a different manner from that of the 
convex. 

Evidently, the rays should leave the last 
surface of the last lens in as nearly as possible 
the same state as they enter the first surface 
of the first lens. But it is clear that this 
condition is not nearly fulfilled; for in the 
convex its inner side is the flatter of the two, 
whereas in the concave its outer side has 
much the longer radius. So that the nega- 
tive lens has nearly the opposite form to what 
this condition would seem to require. In the 
convex the least action is thrown on the back 
surface, where the 1 is most powerful, 
while (considered in relation to a ray returning 
from the focus) the most action is thrown on its 
back surface. Therefore, we may expect that 
the spherical chromatism of the concave will 
overpower that of the convex. These considera- 
tions enable us to draw up a rule which will 


hold good, we may almost say universally, with 
regard to spherical curves. 

‘hen the spherical error of a combination is 
balanced by means of purely spherical curves, the 
spherical chromatisms of the outer and inner zones, 
compared with the intermediate part, will be re- 
spectevely over and under-corrected, or vice versa, 
in A degree varying wilh the proportion of curves 


used. 

The fact that spherical curves cannot eradicate 
both spherical and chromatic aberration is well 
known to practical opticians: my inquiries re- 
A it, in several quarters, have sa be 
elicited a courteous and ready answer in the 
affirmative. So far as I am aware, the effect 
of sphericity on chromatism has not been 
much investigated by theorists. Generally it 
has been thought sufficient to preserve a 
certain proportion of foci for the removal of 
chromatic error, and a certain ratio of radii for 
balancing spherical aberration; but it is quite 
evident that this is not all that is necessary. The 
preceding remarks will have shown that we can- 
not cure two diseases by a remedy adapted to 
one of them only. We must endeavour to pre- 
vent as much as possible of the poison from 
being introduced into the system, rather than 


A SIMPLE ELECTRIC BELL, 
T the annexed engraving is illustrated a simple 

electric bell, devised by Mr. H. Thorpe, of 
Theobald’s-road, W.C., with the object of meeting 
the growing demand for cheaper articles of the 
kind. It will be seen from the diagram that the 
arrangement is as simple as possible; the magnet 
crea of one bobbin only, with the bent pole 
pieces held to the iron core by screws, or to be 
more definite, one pole piece is part of the frame 


and supports the magnet. Where the wire is 
liable to touch the iron frame it is protected by a 
sheathing of indiarubber tube. The contact 
pillar is adjustable, and the screw and armature 
spring are fitted with comparatively stout plati- 
num contacts. The frame has three short legs 
to give steady bearing on an uneven surface, 
and two screw holes are provided for fixing. The 
magnet, &c., are covered by a ja ed cover, 
(not shown ‘in illustration), which serves to 
exclude dust and gives a neat appearance to a 
remarkably simple electric bell. 


PATTERN MAKING.—VL 
(Continued from page 259.) 


Worm-wheels and Worms. 
HIS is the most difficult class of wheels to 


make rly. I say properly, for there 
are worm- a and werm-wheels. In these, 
as in other gearing, there should be continuous 


or a dose of another poison to fight against it.] contact between the teeth in every port ic 
or although this procedure may accomplish | their flanks in succession ; but comparativel y> few 
what was intended, its evil consequences show are found to fulfil this condition, most 
wheels touching only round their central rtion. 
However, this is not of so much importance MA as ùn a 


themselves in another form. 
(To be continued.) 
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spur-wheel, for almost any worm-wheel will work 
smoothly, simply because there are several threads 
of the worm in gear at one time, while in spur- 
wheels we have seldom more than two, frequently 
only one tooth in actual gear all the time. 

o strike out a worm and its wheel, proceed 
thus. We require, we suppose, a worm-wheel of 
12in. pitch-diameter, of 26 teeth, by 2in. wide, 
to be driven by a worm of 3in. diameter. The 
pitch will be ljin. Draw, then, a straight line 
opin. long (the circumference of an ljin. out 
of perpendicular. (Fig. 18.) This will represent 
the bevel of wheel teeth, and a length of 2in. 
measured on this line will give the amount of 
inclination of the centre lines of these teeth. 
Draw out the teeth in section. Two sections of 
the pair must be drawn, one horizontal (Fig. 19), 


| 


1 


cutting tho teeth across the centre, the other 
vertical, taking them lengthwise (Fig. 20). The 
teeth in the horizontal section will be struck out, 
as in an ordinary wheel and rack. The outline 
of the vertical section will be decided by the 
diameter of the worm. Strike the 3in. pitch- 
circle from the worm-centre—that circle also 
give the proper vertical curve to the pitch of the 
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worm-wheel. Set off the depths of the teeth 
above and below pitch-line as usual, and strike 
the lines representing these, both in wheel and 
worm, from the worm centre. 


Making eee of the worm first, joint two 
piéces of stuff together with dowels, of sucha 


size that whon turned with the joint exactly in 


the centre they will hold up to the diameter of 
the pae of the thread. Secure them while in 
the lathe, either with a screw at each end, or by 
a couple of the centre plates which are in common 
use in N shops. Now tura to the re- 
quired in diameter and length, not forgetting 
the prints at the ends which in this case will not 
require taper at all, because they will not mould 
vertically, but in a horizontal plane. 

There are two methods of marking out a screw 
or worm; one which we will speak of when we 
come to talk about large screws, is by the pro- 
jection of equally divided lines ; the other is by 
means of a number of diagonal lines marked on 
paper, and fastened round the wood to be cut out 
screw shape. This latter is the one we will adopt 
for our small worm. 

The diameter of our worm outside the teeth is 
4 in., its length, say, 4}in. Geta piece of paper 
13% x 44 = circumference and length; on this 
mark di lines l}in. out of perpendicular, 
and lin. apart = pitch. Then another set of 
diagonals parallel with these, and at a distance 
from them equal to the thickness of the teeth at 
the point. (Fig. 21.) Glue this paper round the 
periphery of the worm, and the inclined planes 
will develop the outline of the worm. (Fig. 22 ) 
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It only remains to make a templet fitting between 
the teeth we have marked on the board, and to 
use this templet as our guide in working out the 
space between the screw points. (Fig. 23.) 
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The wheel will be built up in the usual way, 
but it must be made in two halves, parted 
horizontally, and dowelled together. The reason 
of this is obvious. A pattern with projecting 
edges could not be drawn from the sand, there- 
fore, we must make it in two parts, jointed in the 
narrowest portion of the diameter. The moulder 
then uses a three box, so that while the 
two end faces of the teeth are in the top and the 
bottom boxes, the teeth themselves are contained 
in a middle ring of sand. 

Our worm wheel is rather small, so a plated 
centre will be more suitable than arms. It is not 
advisable to make the centre plate of solid stuff, 
which will almost certainly shrink in the course 
of time. It should be built up in two thicknesses, 
at least, for each half. Or the plate might be 
built up to its entire thickness, and the ring 
only be parted through the centre. (Fig. 24.) 


FI C. 83. 


The edges of the two halves of the wheel must 
be turned by templet, and the teeth must be 
fitted and glued on in rough blocks, then turned 
to outline by templet and worked to shape after- 
wards. They must be struck on the two outer 
faces and in the joint; the pitch on the outer 
faces, of course, will not be the actual pitch of the 
wheel, but the larger diameter will be divided 
equally between the number of teeth. Work 
them with gouge and chisel, using a templet, and 


trying the worm round from time to time. They 
must be glasspapered by hand, the use of a rubber 
not being practicable. 

(To be continued.) 


THE ACTION OF TANNIN ON THE 
CILIA OF INFUSORIA, WITH RE- 
MARKS ON THE USE OF SOLUTION 
OF SULPHUROUS OXIDE IN AL- 
COHOL.®* 

By Henry J. WADDINGTON. 


1 AM desirous of bringing to the notice of the 
J Society a matter which, though small in 
itself, may be of some use in the hands of 
experts. e immediate subject is the peculiar 
ion of tannic acid on the cilia of Paramecium 
Aurelia ; but I may, perhaps, be allowed to digress 
a little at sarong, in order that I may call attention 
to the methods I have used for keeping infusoria 
for microscopical observation. 
oe ah ere metodi hich fa anad very 
or purpose. sm ents of v 
hard burnt biscuit are dropped into water Goas 
infusoria, and held in suspension by pieces of 
or confervæ, these crumbs, after a short time, form 
a nucleus from which fungoid growths spri freely, 
so that from a fragment of biscuit yin. in diameter 
we may have aspherical growth of jin. in diameter. 
These growths seem to 5 fitted for the 
development of certain kinds of infusoria, and they 
have this advan that when lifted out of the 
water, the filaments necessarily collape, and act as 
a net to inclose whatever may be among them. 
When placed on a slip, a portion of these filaments 
may be spread out with needles, and they then serve 
the purpose of so retarding the motions of the In- 
fusoria that their observation is comparatively easy, 
the extreme fineness of the filaments allowing the 
highest powers to be successfully used. It is neces- 
ah be the biscuit should be very hard and well 
ba , otherwise the fragments disintegrate. This 
method applies to infusoria in aquaria, or in com- 
paratively large quantities of water; but where 
they are contained in small troughs, I find that they 
thrive well on leaves of Anacharis or filamenta of 
confervé, which have been reduced to a pulp with 
a little water in a mortar. If a few drops of this 
are occasionally added to the trough containing the 
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Paramecium after treatment with weak solution of 
tannin e 


Infusoria, they may be kept satisfactorily for a 
length of time. The small trough I have to- 
ight has been so kept for more four months. 


trying the effect of various chemicals on in- 
musora Pence Paramecium Aurclia—I was 
lead to use a solution of tannin, or tannic acid; and 
I was surprised to find that the immediate action of 
this chemical was to render the cilia visible without 
any manipulation of the 8 It may have been 
noticed that when these infusoria have been killed 
by ordinary means, such as heating the water in 
which they are coutained, the cilia are very difficult 
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d 
Tarameocium after treatment with a strong ar 
solution. 
to observe, bably owing to their great trans- 
ncy: so that no correct idea has, I think, been 


obtained of their size or quantity. . 

On placing, however, a drop of water containing 
Paramecia on a slip side by side with a minute 

uantity of a solution of tannin, and making a 
junction of the two, it will be seen that the instant 
the Paramacia approach the mixed fluids their 
motion is arrested, of course in a greater or less 
degree according to the strength of the tannin. 
They are generally rendered perfectly quiescent, 
and the cilia begin to 


appear and continue to 
develop, until the body of the animalcule appears 
Journ. Royal Micr. Soc. III. (1882). 
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entirely surrounded by them. The symmetry of 
the cilia d nds much upon the strength of the 
solution; if it is too weak, it seems as if the animal 
had bad time to slightly move the cilia, by strug- 
gling, as itwere, us they app and crum- 
pled ; but if the solution of tannin happens to have 
mixed with the water ina better proportion, the cilia 
are more rapidly developed, and stand out almost 

el hardly one being seen to overlap another. 

See Fige. 1 and 2.)* 

To bring out the best apponi of the cilia over 

the whole of the surface of Paramecium, the 
bola is required ; the animal then appears as if 
it were supported on the alip by its cilia. 

If the tannin solution is strong, the Paramecium 
is almost instantly rendered motionless, and the 
cilia appear to be entirely removed, remaining in a 
more or less confused state at the extremity. 

I have shown this action to several microscopists; 
and so contrary is the remarkable „ of 
the cilia to received ideas, that on n 3 
occasion I have been met with the remark that they 
were not cilia, but fungoid growths. 
ever, entirely disproved by the fact that they are 
developed, as it were, instantaneously. 

The action of the tannin on the cilia I 
believe to be analogous to its action on gela- 
tine, rendering them leathery, and consequently 

ue. It does not a to kill the Paramecium 
iteelf—at least for some little time, unless the solu- 
tion is very strong, as the rhythmical contraction 
and expansion of the contractile vesicles may be 
still observed. In the most successful observations 
it is probable that the tannin solution has been of 
sufficient strength to act upon the very delicate 
cilia, and, as it were, to paralyse them; while it 
has not been of sufficient strength to kill the animal 
outright. In the face of the accepted theory that 
ciliary motion is involuntary, it would be incorrect 
to say that the tannin acts one 
manner as to render them beyond the animal's 
control; but the cilia are certainly rendered inert, 
while the functions of the animal are but little im- 
paired for a time. 

The form of tannin which I have found most 
canvenient to use is the glycerole of tannin, which 
is merely tannin dissolved in glycerine in the pro- 
porous of one part to four. It is a thick, viscid 

f very sable easily 8 a Te water, and 
consequently v manageable, as the quanti 
added to the water under exeinination can bo w 
adjusted, and the action is more satisfactory than 
it would be if a solution of nearly the same 
bac gravity as water were used. Tannin in 

cohol is not advisable on account principally 
of ue repellent action between the alcohol and the 
water. 

That the immediate action of the tannin in 
moderate quantity is not to kill the Faramæciun 
is, I think, apparent from the fact that infusoria 
much more minute than Taramæcia seem to be 
little affected by it. I have constantly seen these 
become entangled in the cilia of Paramecium that 
had been rendered motionless by tannin, and 
extricated themselves after a time apparently little 
affected by it. But such infusoria have not 

cilia of the same chacter as Paramecium. 

Stylonychia the tannin does not a to have 

60 decided an action, and whenever the cilia take 

the form of sete the infusoria seem much more 

capable of resisting its ysing action, the 

poouliar jorky motion of the setœ being kept up for 
soma timo. 

I havo made tho remark that I think no correct 
ideas have hithorto been held as to the -size and 

uantity of tho cilia; at any rate, [haveneverseenany 
wing, or read any description, of Paramecium, 
as it is observed after the treatment by tarnin. 
That tho appearances observed are really cilia ma 
be wasily verified by the action of osmic acid, whic 
killa the Juramucium at once, and renders the cilia 
visiblo, but not to the extent that they are so 
rendlored by tho tannin. 

I may also make allusion to the action of another 
chemical body on infusoria, and to the advan 
ít soome to possess in microscopical research. Thi 
body {ssul phurous acid, or in the form in which I have 
found it most useful, solution of sulphurous oxide in 
aleohol. The properties of sulphurous oxide are too 
woll known to require any comment. I will merely 
montion that it is soluble to the extent of 30 
volumes in 1 volume of cold water; but this solu- 
tion soon changos into sulphuric acid by the action 
of air. If, however, tho gas is passed into alcohol 
the quantity absorbed is greatly increased. If 
saturated solution of the gas in alcohol is added to 
water, the gas, or the greater portion of it, is in- 
stantly thrown off. This alcoholic solution I have 
found most satisfactory in the observation of 
Infusoria. Whon a minute quantity is added toa 
drop of water on a slip, there is at first the repellent 
action between the alcohol and the water. This 
being overcome, this is given off, and its effect 
upon infusorial life is at once apparent. If the 
solution is strong, they are at once killed, and in 
most cases, if the infusoria are ciliate, the cilia are 


0 1 the cilia should appear rather more crossed 
1 than they are there shown to be. 


This is, how- 


Wii e li 
this| It will therefore 


rendered visible; but if the solution has been strong 
enough to be hurtful but not deadly, examination 
may carried on very eatisfactorily. The 
inf usoria are rendered almost motionless, while the 
ciliary action may be well observed. s 
If, under these conditions, the slip containing 
Paramecia is allowed to become dry, the points 
of attachment of the cilia to the body of the animal 
are exceedingly well defined. 
have become detached, they almost resemble 
raphides. ö 
think that this reagent —sgulphurous oxide in 
alcohol—is one that may prove of great use in 
mi It is not so deadly as oamic acid, but 
it has a very marked action on infusoria ; while it 
is by no means so dangerous, and its cost is much 
leas. The solution in water possesses very powerful 
bleachi perties, and the alcohohc solution, 
which is perfectly stable, furnishes a ready means 
of obtaining small quantities of sulphurous acid, 
for bleaching or other 
I would merely add 
I ought almost to apologise for dealing with a sub- 
ject so vory foreign to my usual microscopical 
ursuits. e experiments I have described have 
n carried out more as a microscopical recreation 


than as a scientific research ; but they have ap- g 


poatea to me; and to those microscopists to whom 
have shown them, to be of so much interest, 
and so capable in the hands of those more con- 
versant with the subject than myself of further 
„ that I have been induced to bring them 
orward. 


ON SOME MODERN SYSTEMS OF 
CUTTING METALS.“ 
(Concluded from page 238.) 


Dii the last thirty years . 
have been made to introduce a better system 
of drilling and boring. Many engineers have used 
square bar steel, which the blacksmith has twisted, 
and then flattened at one end to form a drill. The 
object of the twisted stem was to screw the cuttin 
out of the hole, and to some extent this succeeded, 
but not rfectly. The twisted square section re- 
volving in the round hole had a tendency to crush 
or grind up the cuttings; and if they were once re- 


duced to powder it was difficult cially in dril- 
ling vertically) for the drill to lift the powdered 
metal out of the hole. In most cases the tips of the 


were of such form that the cutting angle, or 

905 of ne l » 958 ey to have on about 

eg. : see page ante), was eg., or 
even still more obtuse ; this bei ) 15 
would scrape only, but could 
cut sweetly or rapidly. 

in, there were attempts to make the cuttin 

angles of the two lips of much the same number o 
degrees as that given by the twist itself in a 
twist-drill. This was done by forging or filing a 
semicircular or curved groove on the lower face F 
of each lip, Figs. 17 and 18. For a short time lips 
thus formed cat fairly well, but a v small 
amount of regrinding soon put them oat of sha 
and made them of such obtuse cutting angles that 
good results could no longer be expected from 
them ; and to be constantly sending such drills to 
the jobbing or tool smith, and then to the fitter to 
file into form again before they were rehardened, 
was found to be too tedious and too expensive. 


ia hea angle which 
y be expected to 


to arrive at the best results in ing, each 
of the cuttin g lips should make the same angle with 
a central line taken through the body of the in 


other words, the angles A and B, Fig. 12, should each 
have exactly the same number of degrees say 60 
deg. The clearance angles also should be identi 
and the | point P should form the exact 
centre point of the drill. From practice it is found 
that if these proportions are not correct, the drill 
cannot pierce the metal it is drilling at more than 


? 


s | about half the proper speed, and the hole produced 


will also be arger than the drill itself, as will be 
exemplified a little later on. To give an idea of 
the excessive acc which must be imparted to a 
twist-drill, we must in mind that even a good 
feed is only 1 ;oin. to each revolution; and as two 
lips are employed to remove this thickness of metal, 
each lip has only half that quantity to cut, or 
z ;oin. 2$0M is as much as can be in 
in drills of ordi sizes. 
‘ readily understood that if one 
lip of a a 1 before A U other to the extent 
OF 10 in. only, the prominent lip, or portion of a lip, 
will have to remove the whole thickness of the 
metal from the hole at each turn. The lip of the drill 
will not stand such treatment; and it is therefore 
obvious that if this were attempted the prominent 
ap wond either break or become too rapidly blunted. 
o got over these difficulties, the driller would no 
doubt reduce his feed by one-half, or to 
turn, which would mean about half the 
holes drilled in a given time. 


2doin. per 
number of 


By W. F. Bura, 
Institution of Mechanical 


Salford. A paper read before the 
Engineers. 


re the cilia | chine 


in conclusion that I consider hattan 


This nice accuracy, although absolutely required, 
ced by hand-grinding ; neither can 


a grinding 
To grind any drill 
and 


certain that a twist-drill, with all the which 
can possibly be imparted to it in its manufacture, 
and the greatest ap al ed in the resharpening, 
is the only instrument which can be employed. 
About a quarter of a cen ago both Sir 
Whitworth and the late Me Crenwood, of 


and an increasing twist. In such a 
standard length, and before it is worn shorter by 


the angle of the cutting surface, { 
very nearly the same as that the writer had previ 
ou y, esta blishe d for cutters cutting metals, as in 


, however, the angle of twist is made to increase 
towards the lips, it will of course decrease towards 
the shank, as in Fig. 18. The shorter the drill is 
worn, the more obtuse the cutting angle becomes, 
and the less freedom will it have; supposing, of 
course, that the angle, when the drill was new, was 
the most efficient. Suppose this decrease of twist 
were carried still further by lengthening the drill, a 
cuttin angle of 90 deg. would even y be arrived 
at. e old common style of drill usually has a 
cutting edge which is so obtuse as not to cut the 
metal sweetly, but on the contrary to have more of 
a tearing action, and thus put so much torsional 
strain on the drill that fracture is certain to take 
place, even if what the writer would now consider 
a moderate feed was put on by the 
machine 


sopie D ony o Ax ana 


the Gresley Works, Manchester, and of course ap- 
plies to both lips. 


A common drill ma 


sound on the one side, while on the other a mass 
of metal may be full of blow-holes, or so drawn 
away by contration in cooling as to be very saft and 
porous. In such cases is it perfectly F Serres to 
prevent a common drill from running into the soft 
side. This sort of imperfect hole is most trying to 
the fitter or erector, and if it has to be » to 
receive a screwed bolt or stud, is most destructive 
to steel ta The taps are very liable to be 
broken, and an immense loss of time may also take 
place in attempting to tap the hole square with the 
laned face. A twist-drill, on the other hand, 
m its construction is bound to penetrate truly, 
and produce holes which are as ect as it is pos- 
sible to make them. 


The next important step in twist-drills has been 
to fix a standard shape and angle of clearance for 
both lips, which should also give the best attainable 
result. This angle might be tampered with if the 
re grinding were done by hand, and too much or too 

0 


i earance migh easil VT 
from want of sufficient 899215 ge on the 


of 
the workman. If too little clearance, Fig 15, or in 
some cases none at all, is given to the , the cut- 
ting lips then cannot reach the metal, aentiy 
they cannot cut. The self-acting feed of the 


J Concentric when placed i ibe the modern 
the States ucer, or ving a | system of iug and maintain; the improved 
Of the drill Per end to fit the indle, milling cutters. Cast -stee] forging, o blank as 
however is accomplished by han it is usually styled, is bored, and then turned to its 


the. proper shape in a lathe. The teeth are then 
1 t both Ich Viz. i ined out of the 15 to their . forms, in 
Š 0 ips are exactly the samo len ; ills. C y are not fonnd A universal millin or other machine. his work is 
2. That both make the same clearance rea to in di the Ii 30 accurately produced, direct from the machine 
„ 3. That both make the same Angle with the centre | retain their sizes, with careful usage, in a wonder- | that no expensive 

Zine on the body of the drill. ful manner. The drills used were carefully Upon the milled cutter, which is taken direct from 

Ef these are pet attended to, the drill lipe may for sharpened in one of the twist · drill Srinders | the milli i 

e. 


„And may still be of suc 

les as to Produce very bad results in drilling. 
uch ingenuity has been expended on machi 
for the grinding of the two lips with mechanical 


ndon 

in. in diameter and jin. dee through steel bars, | i 

ith ogrinding it. The cutting r 

Specd was in this instance too great for cuttin its 

steel, being from 18ft. to 20ft. Per minute; and 
18 extraordi 


accuracy . result 3 l 
The one which has been the most y thousands of holes were drilled jin in dia - | ing the mandrel itself 18 adjusted by 
the United States h motions r, through cast iron in. deep, with straight- | means ofa worm W and wormwheel C to its re- 
combined with h other. 80 twist-drills gri ped by an eccentric chuok in | quired an » Vertical, or horizontal sition, and 
Owever, entail Complication ; and a ſ the end of the spindle of a quick- ing | each tooth ground ọr resharpened Y passing it 
system o holding th which was not The time occupied for each hole was from | once rapidly forward and backward under the small 

liable, failed to uce extreme seconds only, Again, zin. holes have revolving emery wheel H. The man eagil 

i i into the cutter which is being round, so that the 


been drilled through wrought Copper, Igin. thick, | into 
The grinding line, too is found to be more or less | at the speed of one hole ae seccuat : la 
2 source of weakn It is i Wi cial » made for pierci 
di with it if Possible; and where a er steel, rail 1 50 tin. deep and 21 


bei 
tter may be readily turned round by the thumb 
hard | and finger of the operator. 
ode 


twist~drill g hine „ the g diameter, have been dril ed The clearance angle J L K on cach tooth 
© is seldom or evar looked at, and in that case u 0 and maintained by the emery wheel H, one 
Tit is still desi ble to have grin i 18 exhibited. The clearance is obtained b 
(as in some w d gri ding Justing the centre of the ry wheel H a 
reli upon), they should be made as faint as 5 short distance horizontally to the left o the verti 
ble, and not cut deeply into th i il 1 in. Í through the centre O of the cutter. The 
e 80 as to weaken it, i i ds. other | shorter this distance E C the loss the amount of the 
Fig 14 is drawn, exaggerated, in ord ill, gin. in di i şin. in thirty- | clearance ; rted to each tooth of the i 
a drill l cutter A. The lower L K js a tangent to the cir- 


cumference of the milling cutter, drawn from the 

point of contact L; and the upper lne L Jis a 

nt to the emery wheel from the Same point, 

A The angle formed by these two lines is the angle of 

ing.—The writer considers milling the most | clearance, 

op as important system used in the cutting of metals. It > a 

5 Of each other and with the desired amount is found Practicable, and in most cases it ; & stop S, while the a & cutter is rapidly 
clea i i 


ill e ect of grindi one lip of 
the other. i- á l 


Y of these machines are now a ly ad to fi 1 ally | passed once forward an backward under the 
work e drills ground b them ars aoc te ine 4 amery wheel. As will be seen by the arrows, the 
is proved by the holes drilled be; aning, shaping, | tenden of the emery wheel is to keep the cutting 
‘Size of the twist-dril] itself that m es, in one or ofhbr of the numer- | e ge which is being round cli up against the 

will not afterwards drop vertically thro us kinds of milling machines already in use. It stop 8. There is no more difficulty in grinding 
Grilled hole by its own gravity ; in other words, | may not be erally known that in thi of | spiral ¢ g edges than straight ones: and the 
the hole is no larger than the tte meters | face and conical Cutters can also ground cor 


It is not Benerally known that this is the most intri- 
Severe test that can made of the accuracy of re- g 


zin. o 
required in Sewing machines, small arms, 


equired form 
suit the various sha es they are intended to pro- 
ither of 


wed on them. 
Another ordin but very useful form is the 
ted | cylindrical cutter, Pig. 27, with teeth cut spirall 
: » OWing to the expense and diffi- | over its circumference, This is largely employe 
culty of Producing their cutting edges and keepi 2 
them in order. This was next to impossible bef ) : > 
the introduction ofa machine, with a small emery plicated forms made up of straight lines and curves 
Wheel, and com und slides, &c., for carryi L 
illi whilst bein 


grin » And of the uniformi of all parts of the duce ; and all the o orms Can be used in an 
e ae i P 7 By the former, the work done is what is known & machine eith the horizonal or vertical 
6 of the smallest giz machines is exhibited. as “milling; the mill itself is somewhat similar class, i ae 
The largest machine grinds drills 3in, in diameter, | to a large lathe faceplate, and th i The face-milling cutters, Fig 26, are of disc form 
The whole of the drilli in many establishments Portio ls i y | and are amon the most useful. They are constr 
‘8 now done entirely by twist-drills. Since their in- | 8ec On | tocuton one face on the eriphery, and 
troduction it is found that the self-acting feed can izes | Very perfect finish, lly on cast iron 
be 90 per cent and in some rm 18 also very useful for stepped work, which 
engineering works the feeds m some machines ve ven when not of the simplest fo 7 
been increase by fully 200 Per cent., and con- ; and y edtostandard broadths and depths ; 
sequently three holes azo now being drilled in the e term milling is more erally understood in | so that the pieces may be interchangeable, and fit 
Same time that ne was original] illed with the tatos than in this Country. It means | together Without the slightests hock, s as they 
old style z re and with oll m i metals by aid of serrated revol vi lea ve the machine, and Without auy hand labour 
5 : 
ts 


uromerecl scrap iron bar, till the erced cutter resharpened. means 0 g or re 
through it, Varied from Imin. 20sec. to limin. the old system of milling, which did not ery high-class machine work can be produced Some 
holes drilled were perfectly straight. The | of the resha i rd tee xperiments have e by cutting a s 


mng of the ha 

at which the drill was cuttin was nearly 20ft. afte 

Per minute in its Periphery, and the feed was 100 

revolutions Per inch of depth drilled. 

Ihe drill was lubricated with soap and water, and 

Went clean through the kin. without being with- 
; it j 


ting edges are disponsed with - only about half the 


awn ; and after each hole, it felt toi um feed per revolution of thecutter can be 
quite coo] to the hand, its temperature being about e fire d ling. In some applied by the machine ; if three-quarters of the 
deg, It is found that 120 to 130 such holes can length e cutting lips are left intact, three- 

drilled before it is viaabl n the ; ' | Quarters only of the SggrTegate feed can be used 
twist-drill, This ought to be done immediately the ana so on in the same Proportions. 

drill exhibits thes]; hiest sign of distress. If carefully i in the milling machi Other mills again are made in the form of 
examined, after this number of holes has be ircular saws, varying from in. to lłiu. or more in 
drilled, the Prominent cuttin Parts of the lips, ess. The teeth in some of these are simply 
Which have removed the meta » Will be found very Around the circumference ; others have these 
slightly blunted or ro i d 


doin. ]; and on this len 
e ne n ; pa t ore Th tters 
PS ars brought u to perfect] i ul back; th ity of th ip | thickness go ag to clear t emselves. ese cu 
Pty ugat up perfec y sharp cutting edges qua p : 


The same-sized holes, din. in diameter and 24in. Best 
deep, have been drilled through the same 
scrap iron at the extraordinary speed of 2fin. deep : 
Intene minute and five Seconds, the number of revo- | to ain utters may be used side by side, 
lutions per in ing 75. An &verage num to cool grad . The ex usive and un- annular milling cutters, Fig. 29, are 
70 holes can be drilled in this case before the drill reliable process of reaharpening by hand- fili g had | much employed for a great variety of work, auch 
dequires retharpening, The writer Considers this | to be gone through again once more; then the re- t ttin r King of 
tempering, which caused the cutter to i 2 TS themselves, bevelling, cutting the serrat 


8 
ugh pieces of metal and makin Parallel slots 
lous Widths, for the broader o which two or 


test to be rather too so vere, and Prefers the former 
speed. The drills in both cases Were driven by a 


Be 
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Any complex forms, such as the spaces between 
the teeth of spur, mitre, and other wheels, can be 
machined by using what are known as the patent 
cutters, which can be re ned as often as re - 

uired by simply grinding the face of each tooth. 
ey are so constructed that however often they are 
reground they never lose their original curved forms, 
and always produce the same depths of cut. One 
of these cutters, for instance, will cut the same 


agree in the mean with the results of reflection ob- 
servation of stars. The discordance has gradually 
increased, being only —0:03” in 1878 ; its source has 
not yet been traced. The reflection observations of 
starsavailable for investigation of the discordance 
between reflection and direct observations extend 
from Z. D. 711 north to Z. D. 704° south, and the 
discussion of these shows discordances steadily in- 
creasing from the zenith towards the horizon, and 


28ec. and 380. on 6 per cent.; and between 308. 
and 4sec. on 3 per cent. The error has never 
exceeded 4eec. 


THE FORMATION OF MILE.“ 


is generally estimated to be composed of 
M eo generally fat, and 


ter, albumen, casein, sugar, fat, 
standard shapes of teeth in a spur wheel, after it | amounting to —1°58" for the group at Z.D. 68}°| certain mineral matters, but it contains besides 
has been for years as it did the first day it was] north, and to + 1°66" at Z. D. 70° south. The re- these, bits of pieces of tissue and other 
started : z 


striction of the observations and the limitation 
of the computations to 0-01" and 0:1” have made 
the altazimuth observations comparatively light. 
A very valuable addition has been made to the 
instruments by the generous gift by the Misses 
Lassell of the li two-feet reflecting equatorial 
(with which Hyperion was discovered in 1848), the 
exceptional qualities of which are well known. 
The instrument has been erected in the south 
ground, where it commands a nearly unobstructed 
view of the sky to about 5° of the horizon. Pre- 
tions were made for observing the transit of 
enus on December 6, but clouds omo y hid 
the sun from view during the time of the transit. 
The spectroscopic observations of Sirius during the 
past winter tend on the whole to confirm the im- 
ression that the rate of recession of this star has 
diminiahed progressively since 1877, and that the 
motion is now on the point of being converted into 
an approach. Photographs of the sun have been 
taken ou 200 days, and 339 have been selected for 


There is risk of fracture in make large milling 
. one N steel ra eS ac 
ci ifficulty being in the tempering. practice 
it is found that if they are required of larger diame- 
ter than about 8in. they are better made of wrought 
iron or mild steel discs, with hardened cast steel 
teeth, so securely fitted into them that they do not 
require to be removed. The cutting edges can 
then be resharpened in their own places, as in the 
case of the ordi milling cutter ; thus insurin 
that each shall have the same angle of cutting an 
clearance, run perfectly concentric, and therefore 
do & Maximum amount of cutting in a given time. 
It must, however, be borne in mind that the 
smaller the diameter of the milling cutter the better 
finish it will produce ; and cutters of large diame- 
ters should only be used to reach into depths where 
one of smaller diameter could not. in, the 
smaller the cutter the less does it cost to make and 


produa of other glands, milk is formed within the 
y of the gland which secretes it, y by 
or solution of the substance of the gland itself, and 
pary by filtration of the blood, and in the ultimate 
ollicules, or bag-like appendages, which cap the 
extremities of the innumerable ramifications of the 
milk tubes, the several component 
brought together and compounded ı 
chanical than by chemical combination. B 
these solid and liquid different elements in different 
conditions are found mingled together in milk, it 
does not follow that they are all formed by the same 
rocess, or even at the same instant. The fact that 
they are 80 different, and some of them 5 
mixed, suggests different modes of deri vation, 


maintain. facts accord with such a suggestion. 
The writer has not had an opportunity of actually 


preservation. ere were seven days on which the] The essential oils of vegetables having distinet 
ree the relative amounts of engine power re- sun’s disc was observed to be free from spots. In flavours and odours, such as onions, ca, leeks, 
quired for driving milling machines; but as far as | November a group of spots of veryg unusual size 


he can judge from ordinary practice in doing ordin- 
ary work, he has not perceived that any more power 
is required to remove a given weight of shavings 
than that required for a lathe, planing machine, or 
shaping machino „with efficient cutting tools in all 
cases. 

The cutting speed which can be employed in 
milling is much greater than that which can be 
used in any of the ordinary operations of turnin 
in the lathe, or of planing, shaping, or slotting. 
milling cutter, with a plentiful supply of oil, or 
soap and water, can be run at from Soft. to 100ft. 
per minute when cutting wrought iron. 

The same metal can only be turned in a lathe, 
with a tool-holder having a good cutter, at the rate 
of 30ft. per minute, or at about one-third the speed 
in milling. Again, a milling cutter will cut cast 
steel at the rate of 25ft. to 30ft. per minute. 

The increased cutting is due to the fact 
that a milling-cutter, having some thirty cutting 
points, has rarely more than three of these cutting 
at the same time. Each cutting point therefore is 
only in contact with the metal 


cabbage, turnips, peppermint and the like, are taken 
into milk without any elaboration or cl . Cows 
ing of food containing such oils 
em into the milk within an hour after 
gating nong before the food containing them was 
out of the stomach. To get into the milk eo even, 
they must have been absorbed through the walls 
the stomach into the blood, and, after travelling the 
us 


circuit of the system, passed thro 
Hy tubes, without 
determined 


appeared. e photographs, on a scale of 8in. to 
the sun’s diameter, recently obtained in India, were 
so successful that the Solar Physics Committee re- 
commended the general adoption of this scale, and 
he (the Astronomer Ro al) roposed to have a 
e 4in. scale accord- 
ingly. 
wich series with 
walls from the arteries into the mi 
„ as their presence in the milk as de 
by flavour and odour proves. It having 


flavour. 
generally volatile, but their appearance in milk does 
not depend on their volatility. Those in the onion 
family are, some of them at least, heavy, eo much 
so that they cannot be driven off by a boiling beat. 
Since these appear in milk withọut any elaboration 
and at once, other fats equally liquid may do the 


by some alterations which were carried out by Mr. 
Simms last autumn. There has been considerable 
magnetic activity during the year, the month of 


uring one tenth of | November, which was characterised by the appear- In the iments in the digestion of cheese 
each revolution. Thus, if we suppose it is cutting | ance of a very large sunspot, being particularly | noticed in fourteenth annual report of the 
for one second, it is out of contact, and therefore 


disturbed with remarkable magnetic storms on American Dairymen's Association it 


cooling, for the succeeding ten seconds, before it has 


made a complete revolution and commences to cut 


again. On the other hand, a turning tool, while 
cutting, is constantly in contact with the metal; 
and there is no time for it to cool down and lose the 
heat imparted to it by the cutting. Hence, if the 
cutting d exceeds 30ft. per minute, so much 
heat will be produced that the temper will be with- 
drawn from the tool. The same difficulty to a 
great extent applies to the cutting tools in ing, 
shaping, aud slotting machine. o speed of cut- 
ting is governed also by the thickness of the 
shaving, and by the hardness and tenacity of the 
metal which is being cut; for instance, in cutting 
mild steel, with a traverse of gin. per revolution or 
stroke, with a shaving about gin. thick, the speed 
of cutting must be reduced to about 8ft. per minute. 
A good average cutting speed for wrought or cast 
iron is 20ft. per minute, whether for the lathe, 
planing, shaping, or slotting machine. 


THE ANNUAL VISITATION AT 
GREENWICH OBSERVATORY. 


HE annual visitation of the Royal Observatory 
took place on Saturday, when the Astronomer 
Reyal (Mr. W. H. M. Christie) presented his report. 
This stated that the new mountings of the transit- 
circle collimators have worked well; they allow of 
the collimators being turned on one side about 
centres below when not in use, and thus it has been 
found practicable to observe stars by reflection as 
far as Z. D. 714. The regular subjects of observa- 
tion are the sun, moon, planets, and fundamental 
stars, with other stars m a selected list. The 
working catalogue of 2,500 stars down to the fifth 
maguitude having been cleared off, a new working 
list of 2,600 stars, comprising all stars down to the 
sixth magnitude inclusive, which had not been ob 
served since 1860, has been ed. About 1,200 
stars were observed in 1882. The number of ob- 
servations with the transit circle made in the year 
ending May 20 was about 4,500, which is consider- 
ably more in former years. From the beginnin 
of this year a correction of —0°39" has been appli 
to the results of the nadir observations tomake them 


high character, its errors having been under lsec. 
on 66 per cent. of the days o 
tween ilsec. and 2sec. on 25 per cent.; between 


November 17, 19, and 20, and many interesting 
cases of lesser disturbance. The etic disturb- 
ances on October 2 and November 17 were accom- 
pe by brilliant auroras. A flexible brass chain 

as been substituted for the stiff copper wire pencil 
connecting eee ee of Osler’s anemometer 
with the recording pencil; the smaller pressures of 
Ib. and less aro now very satisfactorily registered, 
and as regards the larger pressures the records 
hitherto obtained throw some doubt on the results 
of the copper wire. On the occasion of the gale 
of October 24, 1882, a velocity of 64 miles an hour 
was registered for two successive hours, being 
greater than any velocity hitherto recorded. The 
observations of temperature of the Thames have 
recently been resumed under the charge of the 
Corporation of London, being made at the end of 
one of the jetties of the Foreign Cattle Market 
Deptford. The mean temperature of the year 1882 
was 49°6°, being 0-1“ lower than the average. The 
highest air temperature was 81°, on August 6, and the 
lowest 22 2deg. on December 11. The mean daily 
motion for November was 449 miles, being 159 
miles above the average. The greatest daily motion 
was 758 miles on November 4, and the least 30 
miles on December 11. The number of hours of 
bright sunshine recorded during 1882 was 1, 245, 
which was more than 40 hours above the average 
for the five preceding years. The rainfall was 
29°2in., being slightly above the average. Of the 
154 chronometers, 114 are the property of the 
Government, and are being rated after repair 
ponon to their issue to the Navy. There has 

en no case of failure in the automatic drop of 
the Greenwich timeball. On three days the 
was not raised on account of the violence of the 
wind. The Deal ball has been dropped automati- 
aT at 1 p.m. on every day throughout the year, 
with the exception of five days, on which there 
was failure in the telegraphic connection, of one 
day when the ball was accidentally dropped 4sec. 
too soon by telegraph si „and of 14 days 
when the current was w and the trigger was 
released by the attendant; on 12 days the ball 
was not raised because of the violence of the 
wind. The Westminster clock has maintained its 


observation ; be- 


cally united, and o 
This 


some of the elements 
becoming such, assimilated into the substanc. 


] proved 
that the new volatile fats—even stearine—could by 
geri’ agency become so fluid and attenuated aa to 

come intimately incorporated with digested al- 
buminoids and to ree aid in the transparent 
chyme. What was thus done by stomach digestion 
outside of the body, where the conditions must of 
necessity be unfavourable, must be much more 
easily possible within the body in a living and 
vigorous stomach. Hence the way is open for the 
general statement that at least one element of milk 
can be formed in the vegetable kingdom and trans- 
ferred directly into the tubes of the udder without 
, except in form. All iments concur in 
showing that nitrogenous compounds—those which 
go to build up the framework and tissues of the 
animal structure—cannot be formed in the animal 
kingdom. The animal body has no power to 
originate them. Liebig assured us that vegetable 
pooner tog hi aha casein and vegetable fibrin are 
exactly the same as animal albumen, etc. Since 
these substances are exactly the same in vegetable 
and animal struc and since if once decomposed 


pass through animal membranes 
for circulation, assimilation or secretion. 
Since the albumen and casein in the food of the 
cow and in her blood and in her milk, are identical, 
the way is open for inferring that a second-chass 
of elements in milk are created in the poly pnts 
i and passed through tho animal body pinto 
ilk without change except astoform. S in 
milk and in the blood are also believed to de i Ren- 
tical, but it may be derived either from the v ta- 
ble kingdom or by chemical action in the p * 
of digestion. While milk is only obtained from the 
lands, they do not create it or any G. its 
elements. ey are, as all other glands are, œ «dy 
the instrument for bringing the elements of ru 
together, which ered do with some of them chée.-:- 
ers only mechanically nrtal.;s!. 
general statement is not impaired, whaly er 
of milk are or are not, = wm 


mammary glands and again dissolved into : a er 
By Professor L. B. Ason, in New York T y i. 


June 8, 1883. 
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of shed off from the glands in a solid form, as it is 
— is the case with some of the constituents of 


The mammary glands of the cow are a very vas- 
cular substance. ey are made up of an immense 
number of tubes, reservoirs, and follicles. The 
tubes all centre towards the teat. The reservoirs 
are numerous and generally very minnte. They 
are located all along the tubes, and form connect- 
ing links between adjacent sections of tubes, 
making the line of connection perfect and continu- 
ous between the follicles and the teats. The folli- 
cles are membraneous sacks or cavities which cap 
the terminations of all the branches of the tubes. 
In these follicles the component parts of milk are 
brought together, and by their union form milk. 
When thus formed it passes along through the 
tubes and reservoirs towards the teat, with no back- 
ward movement and with no evidence of change. 
The membrane which lines the follicles and sepa- 
rates them from the minute arteries which ramify 
upon it in great abundance appear like a continu- 
ous coat, with no visible pores, but it is not imper- 
vious to the passage of liquids. A portion, at least, 
of the liquid part of milk struins through it from 
the arteries, and other substances in solution which 
are net constituents of milk pass through it also, 
such as medicinal substances of all kinds which 
circulate with tke blood, and various acids and al- 
cohol, and even ferments which are not liquid, all 
of which are only accidentally present in the blood, 
find their way through it and appear in the milk, 
giving assurance that milk, in part at least, is an 
unchanged filtration from the contents of the 


DEER ANTLERS.” 
E can trace a regular gradation through the 


deer kind, ancient and modern—from deer 


with absolutely no antlers of any sort, through 
those with mere tiny bosses or dags, to those with 
fully-developed branched headgear like that of the 
moose and the Scotch red deer. The earliest ances- 


tors of the race had absolutely no horns at all, and 


at least one existing member of the true deer tribe 


—the Chinese wuter deer—still retains this early 
peculiarity. The reason why one such outlying 
Ə of 


species should never have attained the 
oe antlers is cloar eno 

e 5 a and pools, where 
dy butting with the head is not likely to be very much 
practised, and it has accordingly acquired long sharp 


h. It lives much in 


instead of horns, which it uses in the combats 


with its rivals for the possession of the does. The 
so-called musk deer, which is really more closely 
related to the antelopes, shows us the antelope 
in a similar stage of arrested development, and is 
equally provided with long tusks. Indeed, almost all 
kinds of deer in which the antlers are small or little 
evolved tend to supplement them by fighting teeth. 
On the other hand, it is the more habit of all 
er or forest ruminants to fight one another by 
utting with the head, and under such circumstances 
the ssion of any protuberance or knob upon 
the forehead, of whatever sort, would be certain to 
give the animals which happened to display it a 
great advantage over their rivals in the annual 


wager of battle. Hence it happens that three 
diverse of headgear have been separately 
develo in three ups of ruminants. In 


the giraffres a distinct conical bone, covered with 
skin and hair, buds out from each side of the brow, 
and forms a dan gerous weapon of offence capable of 
fracturing the skull of a rival, as happened once 
during a giraffe fight at the Zoo. In the hollow- 
horned ruminants, such as antelopes and cow-kind 
—that is to say, all those sorts which have tru 
horns, as distinguished from antlers—the bony core 
forms a part of the skull itself, and Fead bya 
horny covering, which is never shed during the 
animal's life. And in the deer tribe, which possess 
antlers instead of horn, the weapons of offence are 
also bony, but without any coating of horn, and in 
the final state at least are quite naked. Each of 
these three distinct types of butting aparatus must 
have been separately evolved from a primitive 
horniess ancestor ; and each (except that of the now 
quite unique giraffes) has undergone many sub- 
sequent changes and modifications in adaptation to 
special needs. 

Some isolated species of the deer, such as the 
American brockets, have hardly got at all beyond 
the very first stage in the production of antlers; 
they have only a pair of small knobs on the fore- 
head, like the simple dags of those young red deer 
in their first year which the keepers know as 
brockets. So, again, a Chinese muntjac has little 
beams hardly an inch long, supplemented by a 
poteri pair of canine tusks. One stage above 

is early type in evolution comes the common 
muntjac of India, well known to sportsmen in the 

, with 5 au four aoe long, and 
possessing a single rudimen row tine besides 
the beam. This second aae I enche and passed 
by the reed deer in the second year. Thence we 
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passed 


e mode of fighting 


can trace a constant progress, through kinds which 
have triple branches, like the staggard, to tho very 
much subdivided antlers of our own red deer, or the 
still more complex armour of the wapiti and the 
Barbary deer. 


Each higher species faithfully re- 
roduces from seuson to season, in its own growth, 
e various stages through which its ancestors have 
; and we can place side by side a perfect 
series of corresponding forms in the two modes of 
development, each year of the red deer or wapiti 
being paralleled by a close similar adult animal of 
some other species. Itis noteworthy, too, that the 
fossil order exactly answers to what we should 
expect it to be in this respect ; the earliest deer kind 
whose remains we know have very simple and 
rudimentary antlers indeed, and they gradually in- 
crease in omp ay from the first fossil species till 
the extinct kinds of the period immediately 
receding our own. 

In April the stags exhibit the first beginnings of 
the new year’s growth. A pair of knobs show 
themselves about the scar left by the burrs of last 
autumn’s antlers, and the smooth dark valvet that 
covers them gives hardly any sign of active life. 
With the warmer weather, however, the knobs have 
begun to bud more vigorously, and the pulses in 
the velvet show clearly that the arteries are busy at 
work building up a bony layer on the new pair of 

As long as the bone continues to grow, the 
skin inside the velvet remains warm and richly sup- 
plied with blood, for of course the work of depoait- 
ing the dense material of the autler is all carried on 
by this vital covering, which acts to the core much 
as the delicate skin of a bone does tothe hard mineral 
mass beneath it. While the work of deposition goes 
on, thestags are very shy and retiring, keeping out of 
the way as much as possible, for any injury to the 
velvet causes them to bleed profusely, and also pre- 
vents the due growth of the subjacent antler. As 
soon as the horus have attained their full growth, 
however, the arteries in the velvet dry up and the 
skin becomes reduced to a mere papery covering, 
which the stag proceeds to rub off against the 
ground or on trunks of trees. Ouce the core 
of bone alone remains, he begins to toss his head, to 
seek the hinds, and to do battle for them with his 
rival stags. On the Scotch hills much hurm has 
been done to the development of antlers by the 
foolish and unscientitic practice of killing off the 
finest heads, which leaves only the less developed to 
perpetuate the species, so that our British stags have 
seldom more than ten or twelve tines; but on the Con- 
tinent, where Nature is allowed to have her own 
way to a ter extent, stags have been shot with 
sar ta sixty and seventy branches to their lordly 
antlers. 


USEFUL AND SCIENTIFIC NOTES. 
— 2 — 


Paper from Wood. The following method of 
making paper from wood and straw has been 
patented in the States by Mr. G. Archbold. Wood 
or straw cut into small pieces is macerated for 
twelve hours with dilute milk of lime, the mass is 
then placed in a digester and saturated therein with 
sulphurous acid under a pressure of four to five 
atmospheres. Within the space ef one or two 
hours the structure of the straw or wood becomes 
so loosened that after the mass has been washed 
out it only requires further treatment with an 
aqueous solution containing 3 per cent. of calcium 

oride and $ per cent. of aluminium sulphate 
under pressure to bring it to the external appear- 
ance of cotton, and, in this state, after washing out 
the salts, it may be at once worked up for the finest 
sorts of paper. The operation from beginning to 
end requires but 3 hours. 

A Large Turtle.— Captain Augustus G. Hall 
and the crew of the schooner Annie L. Hull, vouch 
for the following:—On March 30, while on the 
Grand Bank, in latitude 40° 10’, longitude 33’, they 
discovered an immeuse live trunk turtle, which was 
at first thought to be a vessel bottom up. The 
schooner passed within twenty-five feet of the 
monster, and those on board had ample . 
to estimate its dimensious by a comparison with 
the length of the schooner. ‘he turtle was at least 
40ft. long, 30ft. wide, and 30ft. from the apex of 
the back to the bottom of the under shell. The 
npr were 20ft. long. It was not deemed 

visable to attempt its capture. 

Cable Car Traction ia Philadelphia.—The 
cable, which is of crucible steel, and 9, 200ft. in 
length, is run at the rate of seven miles p hour, 
by two engines of 100 horse- power each. The cable 
passes through a tunnel or pipe beneuth the track, 
and becomes attached to the car by the action of a 
„ gripe,” which moves along a narrow, continuous 
opening midway between the rails. At the tral 

ree trains of three cars each were run several 
times over the road, a distance of about 11 miles, 
and the workings of the system were thoroughly 
tested to the satisfaction of the visitors. The cars 
started gradually and smoothly, and were stopped 

romptly, but not so suddenly as to be unpleusant 

the riders. The same speed was maintained on 

the heavy e of 1 in 33 as on the level portion 
of the road. 


SCIENTIFIC NEWS. 


. — — 
HE death is announced of William E. 
Sawyer, the well-known American elec- 
trician; and also of Dr. Gabriel Gustav Valentin, 
a distinguished professor at Berne. 


At the recent mecting of the United States 
National Academy of Sciences, Prof. O., C. 
Marsh was appointed president in place of the 
late Prof. W. B. Rogers. Prof. Wolcott Gibbs 
declined the honour, as he could not spare the 
necessary time. Prof. Barker read a deed exe- 
cuted by Mrs. Mary A. Draper, in which she 
made over the sum of six thousand dollars to the 
Academy, to be held on trust, and the interest 
to be ays in the purchase of guld medals to be 
awarded from time to time, but not oftener than 
once in two years, as a premium to any person 
who shall make an investigation in astronomical 
physics the results of which shall be deemed by 
the Academy of sufficient importance to merit a 
Henry Draper medal. If at any time the inter- 
cst shall exceed the amount necessary for pro- 
viding the medal, the surplus may be used in aid 
of investigations in astronomical physics carried 
on by a citizen of the United States. The com- 
mittee appointed consists of Profs. G. F. Barker, 
W. Gibbs, Newcomb, A. W. Wright, and C. A. 
Young. A sumof fourteen thousand dollars left 
by the late Prof. J. C. Watson, for the purpose 
of aiding astronomical researches, has been 
reccived ty the Academy, and a further sum will 
x 845 when the uffairs of the estate are finally 
closed. 


The Balfour Memorial Fund will probably 
198 an annual income of 4300, which it has 

en agreed shall be applied in endowing a 
studentship of original research in biology, and 
in making occasional grants of moncy in aid of 
similar investigations, cspecially in animal 
morphology. 

The subject of the Grocers’ Company's first 
discovery prize of £1,000 for original research in 
connection with sanitary science is A method 
by which the vaccine contagium may be culti- 
vated apart from the animal body, in some 
medium or media not otherwise zymotic; the 
method to bo such that the contagium may by 
means of it be multiplied to an indefinite extent 
in successive generations, and that the product 
a any number of such generations shall (so 
far as can within the time be tested) prove itself 
of identical potency with standard vaccino 
lymph.” The prize is open to universal compe- 
tition, British and foreign. Competitors for the 
prize must submit their respective treatises on or 
before the 3lst of December, 1886, and the 
award will be made as soon afterwards as the 
circumstances of the competition shall permit, 
but not later than the month of May, 1887. All 
communications on the subject must be addressed 
to the clerk of the Grocers’ Company, London, 
from whom circulars giving the conditions can 
be obtained. 

The annual meeting of the Socicty of Chemical 
Industry will be held on July 11, 12, and 13, 
when visits will, by permission of the proprietors, 
be puid to the following works :—Doulton’s Art 
Pottery, South Metropolitan Gusworks, the 
‘lectrolytic Company, the Vacuum Ice Company, 
Knight and Son’s Soapworks, the Lager Beer 
Brewery and Ice Factory, and Woolwich 
Arsenal. Some important revisions of the by- 
laws of the socicty will be proposed at the 
annual meeting. 


Two exhibitions to illustrate mining are to be 
held this year in the United States. The first is 
to be at San Francisco in the month of August, 
and will consist of the donations tu the California 
State Museum and a large loan collection. The 
second will be held at Denver (Colorado) from 
July 17 to September 30, and is to take the higher 
character of a national mining exhibition. 


It will be scen from a letter in our columns, 
that Mr. Samson Bartctt, jun., has determined 
to allot free space in the forthcoming exhibition 
of the Engineering and Metal Trades, to actual 
„workers, who may have some invention they 
would wish to show. The exhibition is protected 
under the Board of Trade certificate, and it will 
afford an excellent opportunity for working men 
to submit their inventions to the opinion of 
capitalists. 

The Lancet thinks that the indiscriminate con- 
sumption of what ure termed mineral waters 
is not altogether bencficial to the drinkers. 
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„ Dram- drinking is bad, and excessive tea- 
drinking is bad, but we think that medical men 
may suya word now and then against indis- 
criminate uperient-drinking. An apericnt is not, 
as muny think, a cure for every little malady 
thut flesh is heir to, and to introduco an aperient 
ne n feature of ono’s daily dict is not a step that 
should be lightly undertaken. Many of these 
waters are excellent and are of great service; but 
it would be well if their use were a little more 
under the control of those who are best acquainted 
with their action.“ 


On one of the tclegraphic systems in France, a 
modification of the Blake transmitter has been 
introduced. It consists in replacing the micro- 
phonic system of Blake by a system composed 
simply of a ring of cork, behind which is placed 
a grill of five carbons, of which two are fixed and 
thrce movable. By this method very satis- 
factory results have been obtained, these micro- 
telephones having worked for nearly a year 
without requiring once to be touched. M. E. do 
la Bedoyère advocates the employment of the 
cork membrane, which gives much greater 
clearness to sounds and specch than the deal disc. 
This assertion is supported by numerous ex- 
periments which have been made with membrancs 
of various kinds. 


M. Ballo, in one of the German technical 
terials, writes:“ Magnesium is without any 
action upon quite pure water, but in the presence 
of a tracce of platinum chloride it decomposes 
water rather quickly, evolving hydrogen and 
forming magnesium hydrate. This behaviour of 
magnesium is much more striking than the known 
action of pure platinised zinc or iron on sulphuric 
acid. Dlatinised magnesium may perhaps con- 
stitute a good deoxidising agent. It was, for 
example, found to reduce nitrobenzene com- 
pletely to aniline, and is perhaps more advan- 
tageous for the detection of nitrobenzene than 
the use of a metal and an acid, in so far as it 
allows of the base being obtained at once in the 
free state.“ 


MM. Bert and Regnard have recently drawn 
the attention of the Société de Biologie of Paris 
to the uso of peroxide of hydrogen in treating 
deep-seated abscesses, cysts of parasitic origin, 
and certain forms of diarrhcea known to be asso- 
ciated with an increase of lowly organisms. 
They also suggest its use in cases of ulcer of the 
stomach ; but point out that it must be adminis- 
tered between meals, as digestion is greatly dis- 
turbed by its presence. Inhalation of the peroxide 
ns stenin is also suggested in cases of pulmonary 
phthisis. 

According to Herr Schulz, poisoning by the 
use of nickel-plated appliances is improbable, 
even when the food is acid. He obtained only 
02 gramme of nickel from sour milk in contact 
with the metal for eight days. He administered 
acctute of nickel to a dog for some timo, the only 
effect being that the animal gained in weight. 
The experiments of Anderson Stuart, however, 
tend to show that salts of nickel and cobalt, when 
exhibited hypodermically, produce toxic elects 
invariably. 

M. Londrin has rocently sent a memoir to the 
Academy of Sciences, Paris, in which he states 
that silica has the property of absorbing limo- 
water. i 

An atiempt has been made at the Grand Ducal 
gardens at Schlackenwerth, in north-western 
Bohemia, to create a sort of nursery for rearing 
young plants of Edelweiss, with the view of 
transferring them when suthcicntly matured to 
the Keilberg, one of the mountains of the 
Erzgebirge chain, which divides Bohemia from 
Saxony. 

The experiments which Mr. Preece has recently 
communicated to the Royal Society show that 
changes of temperature do not affect the EMF 
of a battery, but they do materially affect the in- 
ternal resistance. The paper contains a number 
cf experiments on Daniell, Leclanchc¢, and bichro- 
mate batteries. 


Herr Lewin, from experiments made on 
rabbits, concludes that santonin, when employed 
ns an anthelmintic, should be given in an oily 
evolution ; otherwise it is rapidly absorbed from 
the stomach, and toxic symptoms make their 
appearance. 


The Ealing Microscopical and Natural His- 
tory Society, of which the Rev. Geo. Ilen- 
slow, M. A., F. L. S., F. G. S., is president, is about 
tw be placed on a wider basis, commensurate with 
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the growth of the locality. The first step taken 
has been the admission of ladies. It is con- 
templated to bave field excursions for the pursuit 
of botany, entomology, geology, archeology, 
éc., during the summer months, as well as visits 
to museums and other places of scientific interest 
under the guidanco of leaders of scientific repute. 
Meetings will also be held in the large room of 
Christ Church Schools. The annual subscription 
is 10s. Communications should be addressed to 
the hon. secretary, Mr. A. Ramsay, 4, Cowper- 
road, Acton, W. 


LETTERS TO THE EDITOR. 


— — 

[We do not hold ourselves responsible for tha opinions oj 
our correspondents, The Editor respectfully requests at all 
communications should be drawn up as bricfiy as possible.) 

All communications should be addressed to the Evrron of 
57 Ex dlIsH Mzecuanic, 31, Tavistock-street, Covent-garden, 

C. 


All Cheques and Post-office Orders to be made payable to 
J. Passmone EDWARDS., 

%% In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which u appears, 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences derive their original. 
—HMontaigne’s Assays. 

— — 


ERRATUM—POWER FOR A 2ļin. RE- 
FLECTOR—STAR MAPS-—THE LATE 
PROFESSOR HENRY DRAPER: IN 
MEMORIAM — THE AURORAL 
“BEAM” OF NOV. 17th, 1882—THE 
GREAT COMET OF 1882: TRANSIT 
OF VENUS, &c.—y VIRGINIS: AND 
ITS MINUTE COMPANION—“ ODIO” 
(P) LIGHT FROM THE LIVING BODY 
—THE ACHROMATIC OBJECT-GLASS. 


(21479.]—-THERE is an error, wholly referable 
to the compositor, in the third line from the end of 
my letter (21426) on p. 264, where 2°4469393, should 


quite obviously be 2°4169393; inasmuch as it is 
ridiculous to talk about 2 being left after 10 is sub- 
tracted from 8! 2°4469393 is the logarithm of 


279°859 ; it is 2°4469393 which is the logarithm of 
0279859. 

Mr. Britton (query 50517, p. 276), omits to say 
what kind of reficctor it 1s that he possesses. 
Assuming it to be a Gregorian, then I should say 
that 50 (or 60 at the very outside) would be the 
highest power he could employ to any advantage. 

4 do not believe that any blank maps such as 
J. C. L.“ inquires for (in query 50573, p. 278) 
have ever been published; but by searching through 
the indices ef the back volumes of the ENOLISH 
Mecwanic he will find an admirable series of papers 
by Mr. Proctor (under the heading of How to 
Draw a Star Map,“ or some very similar title), by 
the aid of which he will be enabled to lay down the 
lines of R. A. and Dec. with the utmost ease. 

I learn from a paragraph in the /cho, that the 
widow of the late lamented Prof. Henry Draper 
has devoted the sum of 6,000 dollars to the biennial 
award of a gold medal to any person who, in the 
opinion of the National Academy of Sciences of the 

nited States, has made any original investiga- 
tions in astronomical physics, which is deemed of 
sufficient importance to merit recognition.“ More- 
over, if the income of the fund should exceed 
the amount necessary for providing the medal, the 
surplus may be used in aid of investigations in 
astronomical physics carried on by citizens of the 
United States.“ How far science has ever been 
benefited by the granting of medals may well bea 
subject for discussion. Asa rule, this is a species 
of distinction to which the true and earnest worker 
is singularly indifferent; while, as for the devotion 
of any part of the 6,000 dollars, or the interest 
thereon, to aid ‘‘investigations in astronomical 
physics,” I think that it is much to be regretted 
that this is not to take the definite form of pay- 
ment for results. We have unhappily seen, on this 
side of the Atlantic, what 1 mendicity, 
shuffling, and untruthfulness have been engendered 
and employed in an effort to obtain national aid 
for pseudo investigations in astronomical 
physics“; and it might well have been hoped that 
the lesson taught by the consequent degradation 
which British science has undergone, would have 
been taken to heart in every Euglisli-speaking 
nation on the face of the globe. Indefinitely 
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more good will unquestionably be done by talo 
cheap republication of the late Prof. Draper’s mo. f 
valuable contributions to practical science; and 
notably of his classical instructions in speculum - 


making, in which art he was such an admitted 
master. After all, the memory of the great 
American can never die as long as his works remain 


to us. In them he will live to thousands to whom 
mere medals are but as children’s toys; and who 
would reverently and thankfully utilise his dis- 
coveries in the prosecution of their own investiga- 
tions, towards the pursuit of which they would 
5 resent anything in the shape of eleemosy- 
nary ai 


An interesting and valuable contribution to the 
literature of the Aurora has recently ap in 
the shape of a pe ron The Auroral Beam of 
November 17, 1882,” by that well-known observer 
and admittedly high i Mr. J. Rand- 
Capron, which appears in the Philosophical Maga- 
zine for May. It will be within the memory of 
many who will read these lines that about 6h. 4m. 
on the evening of November 17th, 1882, a remark- 
able fusiform, or cigar-shaped, mass of light was seen 
to rise approximately in the Magnetic East, traverse 
the heavens, and set, in a little more than a minute, 
in the neighbourhood of the Magnetic West; the 
ordinary auroral beams blazing up at the same time 
at intervals, in the northern part of the sky. Mr. 
Capron, in the paper now before me, discusses no 
less than twenty-eight observations of this paro. 
menon made by as many observers, in latitudes 
ranging from 63° 50’, N. (Haworth, York) to 50° 25' 

éruwelz, Hainault), and in longitudes varying from 

. 24s. East (Utrecht) to 13m. West (Sidmouth). 
Its parallax was very sensible, inasmuch as, while it 
crossed the Moon’s face during its flight, as seen 
from Hungerford, Old Windsor, Lincoln’s Inn- 
Fields (London), Broxbourne, and Woodbridge; 
as viewed from Street and Clevedon in Somerset- 


shire, Hempston, St. Ives, Hew and Bristol 
it below her. At Guildford, Greenwich, 
Rye; Leeds, Utrecht, &c., its path 1 above the 

oon; while, finally, at Péruwelz, Bruges, and 


Bruxelles, it travelled through the zenith, and was 
described by a signalman at Sidmouth (probably 


not with rigid scientific accuracy), aspassing ‘‘over- 
head.“ In Mr. Rand -Capron's essay, as I have inti- 
mated, the whole of these observations are discussed, 
with the result that this strange visitant must have 
described its track at the rate of about 10 miles per 
second, through the outskirts of our atmosphere, at 
pa nf about 133 Mage above A 77 of 

e ; course, the comparative ess 
of many of the observations may reasonably throw 
a certain amount of doubt apon this result ; but it is 
only fair toadd that the height of the phenomenon, as 
determined by two independent methods of calcue 
lation and projection, agrees within 0°45 mile. The 
author, towards the end of his paper, examines 
the theory that this altogether abnormal apparition 
was of a meteoric nature, and not an auroral one at 
all; but, fortunately, both he himself and Mr. Cory, 
of Buckhurst-hill, examined the beam e 
scopically and found that its trum was a truly 
auroral one. Mr. Capron concludes with a discus- 
sion of the alleged artificial aurora of Professor 
Lemström (Vol. XXXVI., p. 519), which he seems 
to regard as merely a species of olectrical “ Mrs. 
Harris.“ Certainly wae one interested in the im- 
perfectly-understood subject of which it treats 
should read the paper which has formed the text of 
these remarks. It will repay perusal. 


I have come across another very readable little 
book, too, which I may recommend to all who wish 
to learn anything of the physical aspect of the 
glorious comet which formed so conspicuous an ob- 
ject in our morning skies last autumn. It isby Mr. 
C. L. Prince, and its exact title is ‘‘ Observations 
upon the Late Great Comet, and Transit of Venus, 
made at Crowborough, Sussex, in the year 1882, by 
C. L. Prince, F.R.A.S.” Full details of the dis- 
covery of the comet, of its chemical constitution, of 
the curious character of its orbit, &c., are given, 
and are supplemented by an account of Mr. Prince's 
own observations of it, and his discovery of the’ 
multiple character of its nucleus; a discovery sub- 
sequently corroborated by Mr. Common in this 
country, as well as by certain foreign observers. 
Following this excellent popular account of the 
Great Comet of 1882, comes the record of the 
author’s observations of the Transit of Venus, in 
which he seems to have been peculiarly favoured ; 
and he winds up his book with an attempt to reply 
to the question, Has Venus a Satellite? foun 
on a remarkable article ina long extinct periodi 


The Mathematical Magazine and Philosophi 
Repository for 1761.“ The reader gets plenty for 
In ve, it is 


his money, at any rate. the copy I 

stated to be published by Woolff of Lewes: but I 
suppose that it is obtainable in London. If not, it 
should be. 

I must thank Mr. Baird Gemmill (letter 21453, 
p. 288) for his compliance with my request to look 
at y Virginis. In connection with his reference to 
nS Celestial Objects for Common Telescopes, f 
would invite his attention to the fact that the two 
successive measures of position angle given there 


i 
* 


7 
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i ip. 212), on the authority of the same observer, Mr. 
eorge Knott, are 159°8? (1871) and 338°5° (1877). 
Differing as these do, so very nearly by 180°, it is 
abundantly obvious that a different component of 
the system must have been selected as the initial 
point on each occasion. I can only draw a similar 
conclusion from the last measures given on p. 286 
of Crossley, Gledhill and Wilson's Handbook of 
Double Stars’: where we find Flammarion giving 
the position angle as 338°4° in 1877°43; Plummer 
1 rf in 1877˙24; and Goldney as 157°1° in 
I had, I am sorry to say, forgotten the h 
in a former letter of his to which Mr. Herbert 
Sadler (letter 21455, P: 288), invites attention ; but 
Mr. Barton will, doubtless, be thankful for a 
reference to a discussion of the subject of his 
peson by the man who, in all England, possesses 
e most accurate and comprehensive knowledge of 
double-star literature. 

May I point out to Mr. Richards (letter 21456, 
p. 989) that it by no means follows, from the absence 
of sparks and crackling, that the phenomenon 
observed by him in Ohio in 1862 was not electrical? 
What he appears to have observed is known as 
“ St. Elmo’s fire,” which is seen under certain cir- 
cumstances as a phosphorescent glow from the ends 
of ships’ masts, &c. ; and which has an undoubtedly 
electrical origin. 

In reply to query 50644 (p. 300), to the best of 
my knowledge and belief Professor Pritchard’s 
promised tables for facilitating the computation of 
the curves of the achromatic object-glass have nbver 
yet appeared. I am afraid that his great pre- 
occupation as Savilian Professor, and the work in- 
volved in his researches on the Moon’s diameter and 
in Stellar photometry, have left him but scant time 

for the completion of what would be so eminently 
useful a work. 


A Fellow of the Royal Astronomical Society. 


MAGNITUDES OF STARS IN THE 
PLOUGH—a SEBPENTIS. 
[21480.]—IxN compliance with Mr. Gemmill’s re- 
uest in the P. S. to letter 21453, the following are 
e itudes of the stars in the Plough, as given 
by Ptolemy, Sufi, Lalande, and Harding. I bave 
not got Piazzi’s catalogue. Ptolemy’s itudes 
are taken from the introduction to Schjellerup’s 
translation of Sufi’s MSS. 


Star. Ptolemy. Sufi. Lalande. Harding 

a Urs Majoris 2 2 2 2 
B i 2 3—2 Not piven 2 
x 1 2 3—2 2 

1 3 3—4 Not given 3 
€ 5 2 2 2 
Zz 7 2 2 3 2. 
n ss 2 2 Not given 2 


Note.— There are very few stars in Lalande's 
catalogue north of + 50°. 

With reference to Mr. Gemmill's remark about 
a Serpentis being a ted variable, it was onl 
entered in Mr. Espin’s list on account of a i- 
cion of variation in the distant comes rated 15m. 
by Admiral Smyth, and described by him as an 
extremely delicate object“; but seen by Mr. 
Sadler with a 2}in. achromatic in 1874. 

The star 12 Monocerotis, referred to by Mr. 
Sadler (letter 21455), seems certainly variable. On 
the irre of 8th March of the present year, I 

1 r 


estimated itude 6:7 from comparisons with 
a 6in. star of Heis’, s.p. (= Lalande 12316). 
June 2. J. E. Gore. 


ADDENDA AND OORRIGENDA TO 
PROCTOR’S SMALL STAR ATLAS. 


[21481.]—Kwowrne that most of the users of the 
above a are also readers of the ENGLISH 
MECHANIC, it has occurred to me that a few notes 
which have accumulated might be worth insertion, 
with the Editor’s permission. As the name of each 
object is given in its hour of R.A., I have not 
thought it necessary to give positions, except in a 
few cases. 


Hour. 
I.—p Piscium add R: 48 Cassiopeim add D. 
II.—For P II 93 Triangulee read P II 89: 
p Persi add v: p* Eridani add D. 
III. — Two stars are shown s.p. a Persei—the 
farthest one from a should be marked 
P III 28, D. 
IV.—51 Eridani add D. 
V.—S Orionis is misplaced about 12m. in R.A., 
it should be as far west of 42 Orionis 
as now cast: 3 Monocerotis add D. 
VI.—n Geminorum add v: 6 Monocerotis add 
D: P VI 215 Lyncis—underline 215: 
22 Canis Majoris add v: 15 (S) Mono- 
cerotis add v. 
VII.—6 Cancri add T. 
VIII.—a Cancri add D: For P VIII 151 Hydræ 
read P VIII 152—the former designa- 
tion belongs to the 8 mag. comes. 
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IX.—The star marked “Du” s.p. 0 Urs 
Majoris is 39 Lyncis: & Leonis add D: 
For P IX 64 Hydra: read P IX 65— 
the former is the comics. 
X. Leonis add D: P X 229 Leonis — under- 
` line 229 in Map 6. 
XI. The star marked “Du” in R.A. XIh. 26m. 
Decl. 28° 36’ S., is 17 Crateris: P XI 
126 Virginis—sunderline 126 in Map 7. 
XII.—R Corvi is misplaced 5° in declination—it 
should be 18° 35’ S. (the same error 
occurs in the large atlas): 17 Como 
„au D. 
XIII.—r Bootis add D. 
XIV. —0 Boötis add D: p Libre add T. 
XV.—6 Serpentis add D. 
XVI.—11 Scorpii add D: 52 Herculis add D: H VI 
40 Ophiuchi—add 6 after 40 in Map 9. 
XVII.—68 Herculis add D. 
XVIII.— The star marked Va” in R.A. XVIIIh. 
40m., Decl. 8° 37’ N., is T Aquilæ: 
Nebula A 2024 is misplaced about 7m. 
in R. A.— it should be XVIIIh. 44m. : 
star marked Du“ in R. A. XVII Ih. 
50m., Decl. 33° 49’ N., is B. A. C. 6468 
Lyrw: 25 M Sagittarii—two stars are 
here shown, the s.f. one being marked 
‘““VV"’_the n.p. star is really VY, the 
s.f. one being UY: the star marked 
Var“ in R.A. XVIIIh. 41m., Decl. 
5° 50’ S., is R Clypei. 
XX. —2 Vulpeculie add D: 2 Sagittæ add D: 


ae “Dy ” 
x Cygni is marked n and a star 


3. F., P XIX 295 7. y is not red“ 
or variable, and should be marked 
1p. The other star should be y? v. 
XIX 295 is not variable,“ and its 
true place is between the two stars 
shown: n Antinoi (XITh. 46m., 
N. 0° 420 add v. 

XX The star marked Var” in R. A. X h. 
17m., Decl. 88° 46’ N., is R Cephei: 
For T Aquile (XXh. 6m., N. 157 16’) 
read 8 Aquilo. T Aquile is in R. A. 
XVIIIh. 40m., Decl. 8˙ 37’ N. (see 
Hour XVIII.): For S Aquile# (XXh. 
9m., N. 8° 44) reed R Delphini: 1 
Capricorni add D: 13 Delphini add p: 
R Vulpecule (XXh. 59m., N. 23° 21’) 
is placed 5° too far N. (in Cygnus)— 
R Cygni being in R.A. XIXh. Zim. 
(near 0 Cygni): a small star in R. A. 
XXh. 4Im., Decl. 15° 13’ S (Map 11) 

is U Capricorni. 

XXI.—The star n.f. P XXII 51 Cephei should 

be marked “Ru”: r Cygni add D: 
9 Equulei add R. 
XXIII.—6 Cassiopeiw add v: R è XXII. 2m., 
+ 10° N—this is not R Pegasi, whose 
lace is near T Pegasi, about th. p. in 
R. A.: w? Aquarii add D: 27 Piscium 
add D. 

T have been long waiting to see a new edition of 
the small atlas, and trust that its author will see fit 
to adopt the magnitudes of Heis, in place of those 
of the B.A.C., which are notoriously inaccurate ; 
and as it is especially intended to be a companion 
to Mr. Webb’s ‘ Celestial Objects, it ought to 
include all objects given in the 4th edition of that 
work. As it now stands, there are some 1,300 


objects not shown at all! 
icester. W. S. Franks. 


A BRILLIANT METEOR. 

(21482.j—Lasr evening at 10.40 p.m., I was 
fortunate enough to observe a remarkably brilliant 
meteor: in colour it was of a fiery orange; the 
nucleus was many times brighter a lst mag. 
star, as was also its apparent size ; it left a brilliant 
luminous train which extended for a distance equal 
to that separating a and B Cygni; the apparent 
rate of movement was very slow, 10 seconds being 
occupied in covering the above-named distance ; 
ita altitude was low, the direction of its path being 
from S. to N., and approximately parallel with the 
horizon; it passed just below g Pegasi, and prob- 
ably disappeared just below 1 whether its 
extinction was gradual or sudden I am unable to 
state, the interposition of a row of houses prevent- 

ing my observing its disappearance. 
o doubt some of our readers also witnessed this 


ae ing object. 

London, N „ June 4th. W. Goodacre. 
[“ G. D. G.,“ of Sheffield, alsd sends a similar 

account.—Ep. | 


OBSERVATORY ON HOUSE — LIGHT- 
NING PROTECTION FOR SAME. 


porated OMe time ago I inquired through the 
columns of the E. M.“ for some points in regard 
to putting up an observatory on top of house. 
Several correspondents kindly gave me some infor- 
mation, but I found it rather inconvenient to put 
up theiron girders spoken of. After canvassing the 
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housetop more fully with several of my friends, wo 
came across a strong chimney (as we thought), and 
one which appeared to be used only for a portion of 
the register heat, and not for smoke, the heat being 
stopped below, at the different rooms by means of 
flue-boards. The chimney was large and strong 
ft. by 3ft.), with four flues, and it was at once 

ecided to pull it down, to the leval of the roof and 
utilise it for a foundation. This was done, the 
chimney was closed up and the observatory built 
around it. Things went on smoothly until wash- 
Monday, when we at once discovered that we had 
not reckoned upon our washerwoman, for as soon 
as she started her fire in the basement, she smoked 
out everybody in the house. Things looked lively 
for awhile, and it seemed doubtful which would 
come out the best, the washtubs or the telescope; 
but (fortunately I have no mother-in-law) alter 
some reasoning the telescope prevailed, and the 
washtub ove liad to go. Now I am threatened 
with another evil. The season of thunderstorms 
coming on and the women folks being nervous, 
they are afraid that so much iron on the top of house 
will ‘‘attract’’ (?) the lightning. Although I try 
to reason with them, yet as a matter of satisfaction, 
I would be much obliged if some of your electrical 
readers would give me their views upon the subject. 
At present the house has no lightning rod, but 
directly across the street thore is a steeple (about 
Soft. above the top of our house) with a rod anda 
couple of dwellings below with rods. The house is 
upon an eminence (sometimes called Holy Hill 
from the number of churches upon it) and has a 
cupola somewhat higher than the observatory. An 
open square in front, but no buildings in the rear. 
Under these circumstances would it be advisable 
to put up a rod, and if so, should a point project 
from the observatory, as well as from the cupola, 
and further should the cast-iron pillar be put in 
metallic contact with the rod? The telescope is a 
din. fixed equatorial by Cooke, with driving clock, 
&e. If necessary to put up a rod, I suppose of 
course that one of copper wire rope, without insu- 
lators, would be the best. 

Perhaps a slight description of the observatory 
and its working muy be interesting to some of your 
readers. It is 9ft. square, and ft. high at the 
ridge of the roof, so that when closed up and the 
dec. axis horizontal, there is still a space of two or 
three inches between the roof and top of telescope. 
The roof is in two parts, cach sliding entirely off on 
rollers— ono to the north, tho other to the south. A 
granite slab of 2ft. square and 3in. thick is firmly 
cemented to the chimney and upon this the cast- 
iron pillar rests. The entire building is covered 
with tin, and does not leak a particle. By the roof 
being entirely off, the temperature is soon reduced 
to the outside thermometer, and I can notice no 
tremors. The heat from the house cannot reach it 
as the entrance is through a door about 25ft. from 
the cupola, and upon a good night I have seen the 
star-discs and diffraction rings as well as I have 
ever seen them in the count It has practically 
more horizon than when I had it there, the sides of 
the building only cutting off about 10° or so, which 
in a city is useless anyhow. Upon the whole, I am 
very well satistied with its performance, and can 
use it much oftener than formerly. And now if some 
of your readers will kindly settle the lightuing rod 
question for me, I shall be under many obligations 
to you for inserting this long epistle. 

altimore. . H. Numsen. 


COAL-MINING IN NEW ZEALAND— 
COLO 


(21484.]—I HAVE been a constant reader of your 
valuable paper for six years, and naturally I feel a 
great interest in it, and do not likea mistake to pass 
uncorrected. On page 261 of No. 921, you have a 
short notice of the Westport Co. coal mine entitled 
„% Coal-mining 3,000ft. above Sea-level.’’ This 
mine is 1,900ft. above level, and so far from being 
able to put the ceal on board ship by gravitation, 
it costs the company more to get the coal down 
this inclino than it does many companies to get it 
up deep shafts, and the coal has to travel 12 miles 
b tailway from the foot of incline to the fort. 

o cost of inclines was 480, 000. ; f 

I have been much interested in the discussion of 
Colour Theories in ours.“ I have been a painter 
from my youth, and have gradually improved my- 
self from using the big brush up to very small tools, 
and am now in a position to get my living y fol- 
lowing the higher branches, and I must say I havo 
found the theory of three primary colours—red, 
yellow, and blue—to work well always, and I think 
when a theory works well for a lifetime, it has a 
lot of truth in it. Ihave noticed one thing pai 
which has a bearing on this subject, and so I 
send it. I have a coloured gluss window in my 
house, and I have noticed when the moon is nearly 
full, as it shines through this window of ruby glass 
it appears like a brilliant orange disc on a perfectly 
black ground, aud all round the discs are wings of 
beautiful blue colour. The only colour I can coms 
pare to it is genuine ultramarine. Now, if there 
are four primury colours, where is the green? But 
I will not argue, but leave this for those who can 
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reason and write better than I, but will content | has to concentrate his whole thoughts on this 
myself with remarking that the blue radiant wings | number, and nothing else. The one who is to 
seen were evidently the complementary colour to | disoover the number, whom we will designate 
the bright orange disc, and ere was nota trace B., is blindfolded, and keeps his mind in a 


of about the disc, ba und, or : rfect blank. As many squares as there are 
you think this wo publishing in the i 


that whenever the disc rests on the globe it be 

1 with most of the Middle Island, and | figures, it would be a drawing like Fig. 1. B. then a t from the sp surface 
be glad to give information I may have to Mig. 3). : a a 

any of ours who may inquire. en the dial is fixed in the position as indicated 

W. H. Westbrooke. 4 1 9 7 above, the gnomon on the dial will be to 

Westport, Westland, New Zealand. the axis of 4 


e globe; for in the triangle a es: 
right angled at b, the angle C = the co-lati = 
(because / = the latitude = 51°). As the three 
of a triangle are = 180° a will be = latitude or 5r. 
Now as the opposite angles formed by two lines cros- 
ing each other are equal, it will be equal to a, and in 
horizontal] dials the gnomon makes an angle with 
the horizon equal to the latitude: therefore the 
angles d and e are equal, and the lines d and eg 
are parallel, or the gnomon is parallel to the axis of 
the globe, as in an ordinary sundial the econ is 
parallel te the axis of the earth. By rotating ths 
globe on its axis before a fixed light (but, of course, 
the light will require to be at such a distance away 
tbat the diameter of the globe does not make a 
sensible angle) the dial will show how many hours 
tho fixed light; or mun. is vertical ee toate a 
e ight, or sun, is vertical, or indi 
apparent gee at Greenwich, such as a sundial 
would do at that place the rotation of _ the 
earth. By adjusting the light to the sun’s declina- 
tion for any day in the year, it will show the same 
number of hours that a sundial would do at 


GREAT EASTERN EXPRESS ENGINES. 


[21485.]—I BEG to forward rincipal dimensions 
of the bogie express illustrated on page 268. 

The engines were designed by Mr. Massey, and 
constructed by Messrs. Diibs and Co., of Glasgow. 
They were specially made to meet the requirements 
of a very heavy and fast increasing c. Their 
performance has been very creditable and satisfac- 
tory, although, like their predecessors, they are 
found to be unequal to the traffic of the present 
time, and consequently, still heavier and more 
powerful engines have become necessary. 

The Westinghouse brake is fitted to engine and 
tender, on all wheels (except, of course, the bogie). 
The bogie is one of Adam’s design. 

The connecting rod is one of considerable length, 


takes a piece of chalk and holds it in the first 
muscular part of his hand to the correspondin 
lace of B.’s, hand. A. continually thinks of the 
figure of his number, and looks into the first 
rtition. If ae goes well the figure will appear in 
e square, epeka perhaps not as distinct as one 
could wish for, it will be recognisable. The 
second figure then appears in the next paoa, and 
soon till the whole number is complete. Very 
sie 155 agita are naa as the patient would 
. wri em ordinarily. remember seeing this 
n ft. Ein. 1 centres. The big ends experiment done, when all went smoothly until a 
are bin. by din., and the small ends 3}in. by 3zin, nought was reached. They got one half done, but 
All the springs are of tho same size, and consist of on reaching the bottom there they stuck (see A 
13 plates din. thick. Other details are as follows :— Fig. 2.) Tu M : 
Cylinders : F 


i e gentleman performing the experi- ; 

Dianidtes 18 ment was for going Ahead (oo B). But no! the 5 5 ünburgh W. Pock. 
Stroke e 99595959595 565 69692 2 ° 24 S. Since my last in „ours,“ 1 have received 
Pee MA ft. in. about a dozen open letters and post cards from Mr 
Diameter of driving-wheels.... 7 6 FI 8. 2 Hampden, containing the vilest and lowest epithets 
55 „ bogie ny . 4 0 one could imagine. Mr. H. says that he is 
% . trailing .... 4 0 A „waiting post after post” to hear from me. I 
Weights (in full running order}— à have not answered him at all; but he may get a 
f tons ewt. letter from a direction that he little expecta, if these 

On bogie - wheels —yᷣ— . 17 5 / foul letters are continued.— W. P. 
_ p driving ggg — . 15 0 A B C [Take no notice. It is folly to go to law with a 
„ trailing p sen . 1010 znd Mr. a on ip aa mad on the 
, subject of the 0 o earth as craziest 
| Te 42 15 tient wished to go to the top again and come down 1 of Bedlam. P The wonder is that he remains 
e Atter 


The heating surface is 1,208 square feet, and the 
grate area 17°] square feet. The firebox casing is 
ft. long and 3ft. llin. wide. The boiler contains 
203 1fin. tubes; the working pressure is 140lb. to 
the square inch; and the tractive force on the 
i e pressure) is about 181b. The 
oiler barrel is 11ft. 5}in. long, and 4ft. lin. internal 


zin. thick. 

The tender (which is oue of the usual large type) 
has a wheel base of 12ft.; aud the capacity of the 
tank is 3, 000 gallons. 

Incidentally, I should like to remark that the 
new engines run exceptionally steady, as I had 
occasion to judge for myself a few days since. 
No. 563 was the engine which ran the train. 

F. W. Brewer. 


e other side (vi : a short demur, up 
they went and came down that way, the patient 
coming off victor. On being asked afterwards.to 
write down the figures, he complied, and instead of 
making the nought as is usual, with one curve, he 
did it in two. 

The pin-finding is very similar. A pin is hidden 
somewhere, and A. and B. act as before, only the 
chalk is dispensed with. B. then leads A. to where 
the pin is hidden. If both gerio do their work 

roperly, the pin can be found, no matter how 
Sioul the place. The explanation is that the 
brain acta upon the muscles in sucha way that one 
can tell whe he is right or wrong. Of course 
there is a great difference between the persons ex- 
perimented with. Some are very good subjects 
and others equally bad. To be successful one mu 
be perfectly unbiassed, and be wholly engrossed 


with the experiment. 
W. Henley Richmond. 
Bootle, Liverpool, June 2nd. 


communication.— Ed.] 


THE PHYSICAL THEORY OF THE 
TIDES. 


[21489.] -WHEN searching for an explanation of 
the cause of the tides on mechanical princi it 


RAILWAY SIGNALS AND COLOUR 
BLINDN RSS. 


121486. —Ix reply to “ Traffic 21473), a man 
might go colour-blind the next y after the 
periodical examination, or temporarily so betweon 
one examination and the next, so that the yearly 
test does not seem quite so satisfactorv as at first 
blush. If high speeds are to prevail, a modifi- 
cation of the present system of signalling will un- 
doubtedly have to be made. I hare another sug- 
gestion to make: Why not place an electric lamp 
with a powerful reflector, on the top front of the 
tunnel or other convenient place tilted upwards ? 
This would illuminate posts, &c., in travelling, and 
the engine could work the dynamo, which need not 
be at work except when required. 


sun and moon, as ee by their attraction 
e hypothesis of uni- 
versal gravitation .be correct, there can be but one 
theory based apon it for calculating the oscillations 
of the sea; but in consequence of the difficulties of 
the analysis, which are insurmountable, certain 
modifications must. be 5 a in order to obtain an 
appro lunato solution of the problem. 
dealing with the question, however, after a 


A SUNDIAL THAT SHOWS THE SHAPE 
OF THE EARTH. 


production of tables, by means of which the height 
of tides may be predicted, the a ee R may 


extremely different circumstances, each having its 
own peculiar properties, its own i 

of motion. These are, a lenar 

swelling under the direct action of moon ; 


B. G. W. 


1HOUGHT- READING. 


121487.) — INS TEA D of appending my name as 
W. Henley Richmond, the Paler bas put me 
down several times lately as W. Henley, residi 
at 2060). 0 (eee replies 50173, p. 183, and 50540, 
p. : 

Thought- ing is a subject upon which a t 
deal might be sai , and one which might de dis- 
cussed with profit in these columns. Of course, it 


generated by the direct i 
and, fo an anti-solar tide, 


* 
es 


Q. 
: 
8 
3 
° 
J 
g 
d 
8 
. 
8 
© 


i i t is by supposing two moons and two on o i 
Bey the action of mind upon min Irving y ppg an suns on 
is 


sides of the earth, the line joining each ways 
op has given numerous illustrations of this up passing through the centre of the and 

and down the country ; but although he, to some attracting so as to produce on its own side the tida 

extent, explains the subject, yet ere 18 such a actually exhibited. Then as either of these tumi- 

mist ing over his expositions ihat his audiences naries advances from south to north declination, its 

are very little the wiser. o of the most popular 


5 iments are tho reading off ff verbo 1 VVV sout À 
xperim je finding ef die number of a | to construct a horizontal sundial f i eclination and vice verad. If a velocity of angular 
bank note and the finding of a pin. For the first 5 Groonwith. oe Oe par se ead oly sand rotation equal and opposite to that of the earth 
ness. a person, whom we will call A. terrestrial globe in such a position that the foot of | be suppose 

thinks of the number of a bank-uotze, d 9 15 lines meet, is ex- 


— as 
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pa of the one will be a spherical spiral ascending 
m east to west, that of the antagonist will be 
also a spiral descending from east to west. And, 
forasmuch as d predominates in the northern 
and water in the southern hemispheres, the magni- 
tude of the tides produced by these luminaries must 
be essentially different, and when the super- 
imposed tides, due to the action of the moon and 
sun, directly and obversely, reach our shores, they 
will display this difference very prominently. 

The 5 bine nee —_ 5 for the 

urpose of predicting the heights of the tides at 
Eremo, as based on the extended equilibrium 
theory, are five in number, viz. :—1. A table which 
exhibits the mean height of tide as depending on 
the moon’s angle from the sun at the time of transit 
14 days preceding the advent of that particular 
tide. This is supplemented by a 2nd, which shows 
the allowance to be made for the moon's direct or 
obverse action, as 5 her position at 
different periods of the year. Then follows Table 3, 
showing the variation due to the moon’s parallax, 
both increasing and decreasi This is modified 
by the moon's declination. ext, are Tables 4 
and 5: the former exhibiting the correction due to 
the lunar or anti-lunar declinations through the 
whole period of a revolution of the moon's nodes, 
and the latter showing the effect of solar or auti- 
solar declinations. Every possible constituent of 
each tide is thus taken into consideration; and as 
the elements are taken from the Nautical Almanac, 
they include the most modern results of science as 
re the moon’s and sun’s motion. It remains 
only to be added that the predictions thus formed 
in every case are confirmed by observation, an 
ascertained allowance being made for the force and 
direction of barometric pressure. 

In the harmonic analysis of the tides, the 
various changes to which the sea is subject, 
moment by moment, in consequence of the action 
of the tide-generating forces, are ascertuined 
by the numerical sum of a series of harmonic fuuc- 
tions, each of which involves the time for which 
the calculation is made, certain quantities depend- 
ing on the angular velocity of the Earth’s rotation, 
the rates of relative orbital motion of the moon 
and sun, togcther with certain constants. Now, 
what is a harmonic function? Fortunately, it may 
be illustrated and understood by a very simple con- 
trivance. Suppose two wheels of the same dia- 
meter (like the driving-wheels of a locomotive 
engine) with cranks attached to the centre of each, 
of equal length, and parallel to each other, the ex- 
tremities of these cranks being held together by 
means of a connecting-rod. Then, as is seen in the 
motion of a locomotive thus constructed, when the 
wheels turn round the connecting- rod will remain 
horizontal, but it will rise and fall above and below 
the line 4 their centres once in each revolu- 
tion, and its height above, or depression below, this 
line will be precisely what is called a Harmonic 
Function, depending, as it must, on the length of 
the crank, and the rate at which the wheels rotate. 
The rise and fall of this connecting-rod then will 
represent the speed and height of the rise or fall 
of the sea during a tide, so far as that rise and 
fall depend on any one of the causes, or tidal consti- 
tuents, as they are called, which are many in 
number, by the sum-total of which the whole tide 
is generated. There seems no difficulty, therefore, 
in understanding the principle of the method, and 
to facilitate computation, a tide-predicting machine 
has been invented to perform the work by tfacing 
the tidal curves on paper, and these are afterwards 
transferred into figures. It is very desirable indeed 
that the results of comparison between theory and 
observation should be made public for one of our 
best known seaports; but this the promoters have 
failed todo. Still, the method appears beforo the 
world under the sanction of in aee, aud it 
savours of presumption, perhaps, to doubt or dis- 
credit it. The British Association makes a graut to 
pomore tidal analysis, and a recommendatiou has 

n made that no tables should be printed founded 
on any other method. It seems a pity the proviso 
was not added—‘‘ So long as the tables can be 
proved to coincide with observations.“ 

James Pearson, M.A., F. R. A. S. 

Fleet wood Vicarage, May 20. 


GRINDING AND POLISHING GLASS 
SPECULA. 


(Continued from page 293.) 


5 mode of balancing gives perfect con- 
trol over, not only the weight of the pressure of the 
tool on the speculum, but the way that pressure is 
exerted, so that, with the tool on the top of the 
speculum a perfectly similar set of conditions can 
be produced as when the speculum is on the top of 
the tool; and, in fact, any set of conditions can be 
arranged for at pleasure, and thus any mode of 
working can be tried on the machine. e balan- 
cing is represented in section in Fig. 3. If we 

se the centre of the tool to be over the centre 
of the speculum, and the tool resting on a wire 
seen in section at A, that is in its length laid across 
the centre of the speculum at right angles to the 


stroke, the tool will be balanced on the wire, and | is ne 


its face thus kept el to the curve o e 
speculum; or, in other words, there will be ‘ho 
tendency to move in any direction but that of the 
curve of the speculum, which is the thing required. 
But now let us suppose the tool as represented in 
Fig. 4, where thero is no lever and balancing, and 
the tool is at the extreme of its stroke, with the 
wire moved so that it is across the centre line 
of the of the speculum and tool that 
cover one another, or are being worn to- 
gether. This is represented by the line e in the 
plan of the tool at the extreme of its stroke (Fig. 
4). Now it will be observed that the overlapping 
part, C B, will press down by its weight, as at the 
end of a lever, the half, C E, of that part of the 
tool that covers the speculum, und is therefore in 
wear, aud so the tendcucy is to leave the curve of 
the speculum, and to move in a larger curve, and 
hence the lengthening of the focus when the tool is 
on the speculum with no balancing, which I fully 
explained in my last letter. Now while studying 
this (over fifteen years ago, I think), it occurred to 
me that I could, while taking part of the weight 
off the metal tool by a e (which we 
have to do when the metal tool is above the 
speculum, for it would be too henvy without), I 
could also by a lever, as shown in Fig. 3 on the 
back of the tool, take off the weight of the over- 
hanging part CB, since the string, GH, that con- 
nects the end G of the beam FG with the end of 
the lever HI, would be pee in an oblique 
direction, tending to lift up B C, and this would be 
equally true at each extremity of the stroke; and, 
further, that this balancing effect would increase 
from nothing when the tool was over the centro of 
the speculum, to the full effect at the extreme of the 
stroke, the thing required tocounteract the increasing 
weight of the overhanging part to the extreme of 
the stroke. Now, upon a little study of these con- 
ditions, it will be easily seen that we have only to 


lengthen or shorten the lever HI to produco any 
required power to balance the tool on the wire E 
(ore) at the extreme of its stroke, with the counter- 
balancing weight necessary to take off the excessive 
weight of the metal tool, and reduce its actual 
pressure on the speculum, to what we decide, from 
other considerations, to be the best either for grind- 
ing or polishing : and with the tool thus balanced, 
so that its face will keep parallel with the face of 
the speculum at the centre and extreme of the 
stroke, there is no more tendency to move out of 
the curve of the speculum in one part of the stroke 
than in another, whether at centre or the outside, 
or in any intermediate part of the stroke. Now, 
with this kind of balancing, there is no tendency 
to lengthen the focus or alter the curve in any way, 
and actual experiment shows this, and one half of 
the amateur’s arent is removed. How I carry 
this out practically will come in the practical treat- 
ment of this part of the subject which has to follow. 
Now, by this simple mode of balancing, the amateur 
can imitate the old masters’ mode of working the 
parabola. To do this, he must remember that 
the heavy speculum on the polisher was one 
important influencing condition. He must, there- 
fore, have a heavy tool, somowhat heavier 
than a metal speculum of about the same size, 
so as to allow some weight on the pan J, so as 
to reduce the weight of the tool to the weight of 
the supposed speculum, the weight in J being neces- 
sary to give the balancing that will imitate the old 
masters’ conditions of the speculum on the tool. 
Now let the amateur turn Fig. 3 upside down. He 
now has the speculum on the tool just as the old 
masters worked. Let him observe'that as the specu- 
lum is moved to the extreme of its stroke, it will 
always be balanced on the wire A, which runs 
across its centre, since there will be an equal 
weight on each side, and as the part L K is unsup- 
ported, it will, by its weight, acting as it doesat the 
end of the speculum, which is here virtually a lever, 
cause a greater pressure between D and L than any 
other pn of the speculum and tool. Now let him 
turn the Fig. back again, and so lengthen or shorten 
the lever Hi that with the weight in the pau J that 


to reduce the weight of the tool to the 
weight of a metal speculum, the tool when at the 
extreme of its stroke, and resting on the wire across 
the centre of the speculum (at A) will just be 
balanced parallel to the speculum by the weight in 
the pan J. Now let him study these conditions, and 
he will find that they are cxactly the same as when 
the speculum is on the tool: lst, the pressure be- 
tween the tool and speculum is the same as with 
a metal ulum on the tool, since the weight inJ 
only by construction takes off the tool what it is over 
gad above the weight of a metal speculum of the 
same size. 2nd. The pressure between the tool and 
the speculum will be distributed in exactly the 
same way as with the speculum on the tool, for 
let the amateur carefully observe and master this, 
that as when the speculum is top the pressure is 
most on the outside of the tool at the extreme of 
the stroke; so is it now, for the tool is not by con - 
struction balanced on the wire at E (i.e., ¢ in the 
plan), which is the centre line of the parts in con- 
tact, and thus produce an equal pressure all over, 
but on the wire at A. Now let the amateur sup- 
pose the wire to be eray moved towards £, 
the centre line of contact, and he will easily per- 
ceive that the tool will be no longer balanced, but 
will bo pulled over, so that the pressure between D 
and L will be increased. This is the condition of the 
speculum on the tool, so that it is evident that 
when the tool is in work on the face of the 
speculum (i.e., without the wire between, which 
wire is only used tu adjust the balancing), the dis- 
tribution of the pressure is exactly the same as if 
the whole thing was reversed and the speculum 
brought to the top, where by the weight of the 
overhanging part K L, the pressure between the 
outside of the tool and the speculum is the greatest ; 
but when the tool is balanced as described above, 
on the top of the speculum, the balancing keeps the 
pressure the greatcst between the outside of the tool 
and the speculum. Now this increased pressure on 
the outside of the pitch polisher is essential to para- 
bolising, where we use a polisher the same size as 
the speculum, which I have shown in a previous 
letter to be decidedly the truest way of ring. 
It is essential because the yieldingness of the pitch 
allows this extra pressure on the outside of the 
polisher to press down its outside more than its 
centre, and thus a slightly convex tool as compared 
with the speculum is maintained, which the amateur 
will see must be constantly wearing away the centre 
of the speculum more in proportion than the out- 
side, and so the centre will be kept in its focus at 
the centro of curvature a little shorter than the 
outside, which is the thing required to produce coin- 
cidenuce of foci for parallel rays. Now, such is the 
great influence of the weight of the old speculum 
metal when worked on the polisher, in lowering the 
edge of the polisher, that as I have in a previous 
letter explained, the outside facets not only must not 
be cut away, but the polisher may be a little larger 
than the speculum, and the parabolising produced 
by varying the length of stroke. That is equall 
true of the tool if it be worked on the speculum an 
balanced on the wire across the centre of the specu- 
lum, provided the polisher be allowed to press with 
a weight equal to the old metal speculum. Now, 
one advantage of the modern mode of working, i. e., 
with the polisher top, is that we can either have 
a light tool made of wood, as followed by Lassell; 
or we can counterbalance a heavy tool as followed 
by Lord Rosse, so that the paar on the specu- 
lum may be very light, and thus the danger of 
flexure (one great enemy) is proportionately re- 
duced. There are other and great advantages in 
working the tool on the top ofthe speculum ; but 
its allowing lightness of pressure is the thing I have 
to treat of here. Now, if we reduce by the balan- 
cing weight, the pressure of the polisher to the pro- 
portion of about IIIb. to a Gin. speculum, the 
polisher being balanced with the wire across the 
centre of the speculum (i.e., at A), we find we can 
reduce the polisher to the same size as the specu- 
lum, and then even the parabola will not be pro- 
duced, the resistance of the outside of the polisher 
to so slight a pressure, being too great to allow it 
to be pressed below the general level of the curve 
of the speculum, so as to allow the face of the 
polisher to be convex as compared with the curve 
of the speculum, the condition of parabolising with 
a polisher the same size as the speculum. What 
we have now to do, then, is simply to cut away the 
facets towards the outside, so as to reduce their re- 
sistance, and thus allow them to yield suffi- 
ciently, the same, in fact, as the unreduced facets 
would yield to the greater pressure of a 
polisher pressing with the same weight as a metal 
speculum. To give the amateur some idea of the 
amount of the reduction of the outside facets to 
produce the parabola on a 6in. speculum of about 
41ft. focus, the centre line of the pona being lin. 
apart, and the actual faces of the facets jin. square ; 
then the facets must be cut away from nothing in 
the centre (i.e., not reducing the very centre facet 
to fin. on the outside edge of the outside facets. 
merely give this, by the way, as interesting to the 
amateur; the full practical details have to follow. 
Now, if it be found upon testing a speculum worked 
with the above polisher, and balanced as described 
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above, i.e., with the wire across the centre of the 
speculum, that the figure is not the parabola, it 
will be found that the figure, whatever it is, 
spherical or elliptical, is perfectly rean, with no 
pecking in nor turning down of the edge. We 
will suppose it to be spherical. The amateur has anly 
to cut away the sides of tbe facets, beginning wit 

nothing on the centre line, to as little as he can cut 


off at the edges, say, pin., and work for half an 
hour, and test again, when he will find that the 
spherical figure been reduced to an ellipse. 


he fact being he has reduced the resistance of 
the outer facets, they have yielded a little more in 
proportion to the centre facets where he cut 
nothing off, and a slightly more convex tool 
has been the result, which has worn a little more 
in proportion off the centre of the speculum than 
off the outside, and eo an ellipse has been 
formed. He now knows where he is in his working ; 
he has only to cut a little more off the outside facets 
as before, and he will elongate the ellipse. This he 
can continue to do in the same way till he reaches 
the parabola, which he will find to ed nee 
in curve, which regularity is produced by 
the balancing and the proper grooving and the 
graduating of the facets from the centre to the edge, 
and this re ity will be maintained for any length 
of time of working, but full details when I come to 
the practical treatment of this part of the subject. 
It may be interesting to add, that for trueing and 
smoothing, the tool must be balanced with the wire 
across the coentre line of the area in contact at the 
extreme of the stroke, i.e., at E or e in Fig. 3. This 
ives the least amount of pecking in; this we might 
ve anticipated since the grinding tool is an un- 
ielding surface, and therefore to balance it with 
e wire at A would only cause the unyielding edge 
D to peck in more, so that the best we can do with au 
unyielding tool is to balance it so that it will be kept 
el to the face of the speculum in every part of 
its stroke, while not to balance the tool at all would 
cause the outside of the speculum M to peck into 
the tool at C. We can only do the best by taking the 
weight of B C off, by ing the tool across the 
wire at the centre of the part in contact. 
H. A. Wassell. 
Addenbrook Villa, Love-lane, Stourbridge. 


SPECULA WORKING. 


(21491. ]—I ax sure that all who are interested 
in this art must feel greatly obliged to Mr. H. 
Brashear for his kind and courteous letters to 
“‘ours,’’ containing so much valuable information 
on various matters connected with it. If a few 
remarks on specula working are of any interest to 
Mr. Brashear, Mr. Wassell, or others, I give them 
with pee It is now about twenty years since 
I first commenced working mirrors. e tools for 
both grinding and polishing are not divided into 
squares as in the ordinary way. They are made 
with hexagonal facets, consequently there are no 
tters running across the face of the tool. I find 

is plan less liable to produce rings or zones. 
Draper used squares without gutters running 

08s 


across. 

As these tools are very tedious to make in the 
ordinary way, that is by cutting the pitch, I make 
them from plaster of Paris moulds, each hexagonal 
being exact in size, and the curvature being the 
same as the mirror after grinding. The method of 

ing these moulds would occupy too much 
in the sent letter, but I would willingly 
give a description, should it be wished. 

I would with much pleasure send Mr. Brashear a 
set of these moulds for a 6}in. mirror, both for the 
casting of a grinding and pitch tool, should he 
wish it, and if he thought the cost of transit would 
be less than the trouble of making them. The 
pitch tools are made in about five minutes after 
the pitch is melted, and true to the curve of the 
mirror. 

I have worked some very good flats on the 
method Mr. B. has described, but with the flat 
uppermost. Instead of cementing a wooden back 
on the glass, I merely put a thin coating of pitch 
on the wood, and just make it sticky enough with 
turpentine to adhere to the glass without slipping 
off when grinding or polishing. By a slight twist 
the wood leaves the glass for examination. I grind 
on iron tools the same size as glass. 

It is now nearly two years since Mr. Wassell 
wrote me that ho was going to make some experi- 
ments on specula working for the benefit of begin- 
ners, since which he certainly has given some 
valuable instructions, and spared neither pains nor 
time in doing 80. 

I may mention to Mr. W. that I tried several 
methods of grinding and polishing, now some 
years ago, with metal mirrors, and fined up with 
water of Ayr stone mud, and got a good definition 
of a star w a paed in the telescope—of course, 
only a spherical curve. By the way, I may men- 
tion that once an 8 gin. metal mirror turned out 
from the grinding tool truly parabolic, both by the 
tests at centre of curvature, and also in the tele- 
scope. How or by what means it became soI have 
no recollection ; it was not polished, but used for 
further experiments. 


I have generally found the rings on the mirror, 
whea tested after grinding, remain much about the 


same after polishing. re 
I cannot imagine how Mr. Brashear got a black 
5 on his glass mirror after grinding only. I 
ave worked mirrors of black bottle-glass, which, 
being much harder than crown, take an exquisite 
polish; but the difficulty of getting them without 
small pores prevents their introduction. Messrs. 
Horne and Thornthwaite found the same defects in 


one I sent them. 
Sunderland. W. 8. Scott Southwick. 


BEE-KEEPING. 


[21492.J]—I LAsr week described the method of 
putting a swarm in a bar frame hive ; I will now 
give the method for transferring an old stock. 

Transferring may be m in almost any part 
of the year; but it will be accomplished most 
easily when there is but little brood in the comb, or 
there will be a probability that much may be de- 
stroyed. Three weeks after swarming, the worker 
bees will all be hatched off, and the young queen 
will be just beginning to lay. This is the best time 
to transfer. 

First Drive the Bees.—This should be done ona 
fine day—in the morning if po nie If honey is 
scarce, or if the day is chilly, before driving give a 
puff of smoke, turn up the hive, sprinkle a quarter 
of a pint of thin warm syrup over the combs, and 
replace the hive for a quarter of an hour. II the 
weather is favourable, this process may be dis- 
pensed with, and after a puff or two of smoke, and 
two or three raps on the side of the hive, it may be 
turned upside down, and set in a large flower-pot 
or pail, a few yards from its original position. 
Place an empty skep on top, and commence to rap 
the sides of the lower skep with a stick; in a few 
moments the bees will make a start upwards, as 
may be known by the strong buzzing sound ; care- 
fully lift the upper skep, and notice which side they 
are moving. Whice this side as a hinge, lift tho 
upper skep 45°, and fix in this position by a couple 
of meat skewers at the hinge and two wires 
abouta foot long, with the ends bent at right angles 
in front. Be careful to fix firmly, so that it does 
not fall. Tap the bottom hive prouy hard, but not 
hard enough to break the combs; give a puff of 
smoke if the bees cluster or decline to move ; con- 
tinue this till they have all clambered to the upper 
skep. As soon as this happens, take off and set 


where stock was taken from. Proceed to cut the 


combs out of the now deeless skep; if it is an old 
one, not worth preserving, it will much facilitate 
matters to cut it in 
iron wire, flattened at both ends, and one bent, will 
be handy. 

After getting the combs out as best you can, fit 
them in the frames, filling up corners and odd spaces 
with the trimmings, fasten with a couple or three 
tapes tied round the frames; put all the brood as 
far as possible together, and do not cover the mouths 
of more cells than can be helped with the tape, or 
the bees will not be able tofeed the grubs. Place 
the frames in the wooden hive, making up, if re- 
quired, with frames and foundation comb ; 
hive in the placo occupied by the stock and pour 
in the bees as directed in the case ofa swarm. The 
tapes should be removed in two or three days, as 
soon as the bees have had time to fasten the combs 
to the frames. It is best to take the frames out to 
do this, as sometimes the pieces of comb require 
adjustment; but beginners may cut the tapes at top 
of frame and draw out carefully. I kopo this 
description of the modus operandi will be clear. 
The operation is usually easy enough, but some- 
times the bees are inclined to bea trifle stubborn, 
and require humouring. 

I see Cymro's pery. (00155), in which he 
asks as to cost and profit not been answered : 
I had overlooked it. neraly speaking, bees 
should pay well, but last year hardly anybody did 
much, as the season was so wet; I got scarcely any 
honey, three or four of my stocks not collecting 
enough to at! es through the winter with- 
out feeding. e yield of honey varies with the 
district: I consider thirty pounds a good quantity 
from a hive, but 200lb. is not uncommon in some 
pegs I take nothing but super honey from m 

ives, as I do not go in for extracting, although 
this is the right method to make bee-keeping 
pay. Super honey should net a shilling a pound, 
and extracted honey, say, six to sevenpence, 80 
that a sovereign a hiveis not anextravagant estimate 
for profit. e expenditure will consist chiefly 
in the hives. Straw skeps are worth about two 
shillings to two and six; wooden bar frame 
hives may be made for three or four shillings, or 
bought complete for from eight shillings upwards. 
The hive I described a week or two back costa about 
six shillings for w but in cases where first cost 
is an object, thinner boards may be used, and the 
hive made with single instead of double sides. I 
strongly advise bar frame hives in preference to 
straw for many reasons, but chiefly because it en- 
ables the owner to Anow what is going on, instead of 
having to guess, and probably guess wrong. In 
starting bee keeping, begin ona small scale: there 


ves ; otherwise a piece of 


is lots to learn, and success and por only come 
with experience. I may say that I had a swarm on 
May 28th, and made an artificial one on the 29th. 
I tried to make another one, but could not find the 
quecn, although I hunted a good hour. I will 
have another look for her to-morrow. If she is 
still invisible I shall be disposed to make two stocks 
into three, a useful dodge I may explain at some 
future time. R. P. 
ELECTRIC BE AGNET) AS A 
TELEPHONE CEIVER. 


(21493.]—Mr. L. S. PoWEIL (No. 21419, May 
18, 1883), having observed the above phenomenon 
of the reproduction of sounds by the magnet of an 
electric bell transmitted by a microphone, or carbon 
transmitter ; I write this simply to call his attention 
to a communication of mine to ours of Aug. 9, 
1878, No. 698 (14685), on the same subject. 
to that of another co ndent R. W. J.“ in No. 
706, Oct. 4, 1878 (14919). These may assist him in 
his intelligent experiments. I shall be much pleased 
to learn of a further development of the pheno- 
menon in this direction, I, myself, not having had 
opportunity for continuing the pees Ei 


THE ENGINEERING AND METAL 
TRADES EXHIBITION. 

21494.]J—Ix order that the above Exhibition 
may be made as thoroughly representative as pos- 
sible of all the branches of e comprised within 
its title, and as an encouragement to workers to 
take a direct part in securing the success of this 
object, I have decided to allot free space to working 
men who may wish to exhibit inventions or models 
of their own make. And I intend to have a come 
mittee of manufacturing exhibitors appointed for 
the purpose of a ing the prizes w will be 
offered. 

I may mention that I have been granted the 
certificate of the Board of Trade under the Act 33 
and 34 Vic. chap. 27, which protects un tented 
inventions or de , Which may be exhibited or 
used in the Exhibition, for six months from the date 


of opening. 

I Shall be pleased if you will kindly call the atten- 
tion of your readers to these facilities ; and all par- 
ticulars will be supplied on application to 

Samson Barnett, jun., 

4, Westminster - chambers, S. W. 


LEGAL REPLIES. 


B Tax (50516).— The Inhabited 
House Duty is levied annually, and is payable 
by the tenant, as are all assessed taxes in the 
absence of agreement. But the tenant need on! 
pay during the quarter or half year he inhabi 
the house, and it will be apportioned according’ 
by the collector, so that the querist will pay for 
par of the year in one house, and part in the 
other. 

WILL—SHARES (50526).—From this rather con- 
fusing story it would appear as if Margaret were 
entitled to the whole rents as sole survivor. As 
only three nephews and nieces have attained the 
age of 21 years, this residue will, after death of 

argaret, be divided into thirds, so that Margaret 
and Dorothy, and Thomas, or their representatives 
or legatees, will get a third share each. 

Executorsuir (50542).—The legacy duty in the 
case of a stranger, which would include a step- 
daughter, is £10 cent, and so the executors 
were obliged to pay the £300 on £3,000 legacy, and 
could not help themselves. Executors are not, in 
general, bound to consult those named in the will 
as to investments; they have to follow the direc- 
tions of the testator. If the executors hold the 

roperty, they are entitled to keep the deeds. 

en the beneficiaries under a will are dissatisfied 
with the conduct of executors, their only course is to 
begin an action in the Chancery Division to execute 
the trusts of the will. But the costs will have tobe 
paid out of the estate, unless the executors are 
shown to have done wrong. 
WII. MoRkroaAdE (50547).—This has already 
been answered by Lex,“ with whom I quite 
agree except upon one point. He seems to lay it 
down that the Married Woman’s Property Act, 
1882, would apply to the case of the daughter 
married three years ago. But as that would be 
before the lst January, 1883, it comes under section 
5 of the new Act, and as the daughter’s vested 
interest in the pro accrued before that time 
and, in fact, accrued when the father died, it would 
not come within the new Act, in my opinion. But 
it would be governed by the Married Woman’s 
Property Act, 1870, section 7, and whether or not it 
went to the husband would depend upon its bein 
over or under £200; as, if under that sum, it woul 
go to her se te use. I mention this matter 
because that is the view I take of the effect of 
section 5 of the new Married Woman's Prope 
Act 1882, and I should be glad to be set right, if 
am wrong, as the point is obviously one of much 
practical importance to the effect of that statute. 

Fred. Wetherfield, Solicitor. 
2, Gresham-buildings, Guildhall, E.C. 
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„In their answers, Correspondents are respect- 
berg requested to mention, in each instance, the title 
and number of the query asked. 


[49591.]—Polishing Brass.—I am very sorry I 
was not more explicit before. The brush iu question 
may be known to you already by another name. 
It consists of a number of small brushes of fine 
wire, instead of hair, about 8in. long. You can 
procure them as | made cheaper than you 
could make them. If you cannnot get them you 
must endeavour to make them. Cut the wire into 
lengths of about lôin. until you have sufficient to 
form half the thickness of the brush; say, about 
zin. Now double it in the middle, brin both 
ends together, and bind them closely round with 
stout copper wire to within an inch or inch and 
half of the end which isto form the brush. Solder 
well together at the end which is doubled, and the 
brush is complete. You will require four or five of 
them, according to the diameter of the chuck on 
which they are to be fixed. This should be of 
wood, turned in the lathe, and one end fitted to 
the mandrel, as you cannot use it in centres. The 
other end must be hollowed out in the form of a 
cup. Cut the same number of grooves lengthways 
in the chuck to correspond with the brushes, so 
that they may rest in them. Now bind them 
firmly on to the chuck at equal distances from each 
other, and the machine is ready for use. The ends 
of the brushes should project beyond the chuck 
somewhat. The work must be got up as smooth 
aud clean as possible. Put the lathe on its highest 
rate of speed, turnas quokly as possible, holding the 
work steadily against the hes. As regards the 
plates you speak of, we should endeavour to do it 
with hand burnishers, using plenty of oil and 
afterwards polishing with leather.—Gas ENGINEER. 


[49904.]—Psoriasis.—To those afflicted with 
this troublesome complaint, let them try the follow- 
ing: Avoid all medicine containing arsenic, 
Donovan’s solution, &c., likewise the use of mineral 
ointments, This complaint generally breaks out in 
Spring and autumn. At these periods take twice a 
week a teaspoonful of Epsom salts dissolved in a 
third of tumbler of water, followed in about half an 
hour by a good hot cup of tea, continue this for 
2 or 3 weeks. When itching is excessive add now 


found very effective. Will those who wish to try 
phe hl their report for the benefit of their fellow 
sufferers through this journal? This ointment was 
tried on an open running sore on the calf of the leg, 
which had resisted the usual treatment for about 
two months. In a few days it began to heal and 
was finally cured.—ALPHA. 


49908.]J— Chain Pump.—With our Editor's 
kind permission I would beg to acknowledge 
„ Salopia’s ” criticism, also to express my surprise 
at his long silence. It has now been about two 
months since this query was answered, and when it 
was asked the gena merely said that he wished 
to raise water from a tub to a given distance. Had 
he said that he wished to empty the tub by the 
same process, I should have endeavoured to comply 
with his request; but the pump which I described 
was one that would not get out of order quite so 
soon as it would minus the bottom wheel; in fact 
if it were done away with, the bell-mouthed tube 
would have to curve in the direction of chain. 
Our friend seems to have the propensity of over- 
looking, or he surely would have mentioned this. 
Butin any case, where practicable, I should prefer 
the chain to run over two pulleys—that is if I ex- 

ted my pump to work uniformly and rigidly. 

the querist cares to adopt ‘‘Salopia’s”’ apparent 
improvement, he must be prepared to spend a 
great amount in leathers. But surely he is not so 
short of water, but that he could keep his pump 
supplied.— PaTTERNMAKER. 


® 50044.]—Disinfectants.— Mr. Hardy has mis- 

taken a deodoriser for a disinfectant. Chloride of 

alias useless for disinfecting.— CHEMISr, New 
ork. 


[500 79.] TO Analytical Ohemists.— Thanks 
to Analyst for 1 queries; but with 
regard to the solublo phosphates, ho is wrong. 
There has been no error made in the calculation. 
I have seen dozens of analyses worked out in the 


biphosphate of lime,” and I got the answer right. 
The molecular weight of Ca2PQO, is 198; the mol. 
wt. of Ca 2PO, is 310; and these two bear the 
same proportion as 8°13 and 13°72. Am I right in 
my guess? and does Ca2PO,—metaphosphate of 
calcium—exist in an ordinary vitriolated manure 
as soluble phosphate? I was always of opinion 
that when sulphuric acid was added to tricaleic 
hosphate, the result was an acid phosphate—viz., 
Sa. 20. 2H, S0. = CaH,2P0, + 2CaSQ,; but 
perhaps the CaH,2PO, so formed in the manufac- 
ture becomes altered by keeping. Would Mr. Allen 
kindly help? Don. 
50084. —Sapolio Soap.—Contains a large per- 
centage of sand or fine silica.—CHEMIsT, New 
York. 


(50156.] — Ventilation of Buildings by 
Vertical Tubes Ta —Two tubes will be 
sufficient for room 18ft. by 15ft., each 9in. by 4in., 
and 6ft. 6in. high above floor. Tredgold’s rule, for 
ventilation of rooms, is multiply the number of 
people the room is to contain by 4, and divide this 
product by 43 times the square root of the height 
of the tubes in feet, and the quotient is the area of 
the ventilation tube or tubes in feet.—DrttTow. 


[50168.] — Aquarium. — A small and wall- 

poporo aquarium might be about 20in. lon 
y ldin. wide by l4in. deep. Make the frame o 

stout tin; cut eight strips I4in. long and four 
strips 20in. long. They may all be about Iz in. 
wide ; now angle them in pair of clamps, and you 
have the required number for the frame—i.e., four 
uprights at ltin; a pee across top and bottom at 
each end, l4in. ; and four pieces, 20in., for top and 
bottom at sides; solder thein firmly together, being 
careful to get the frame square. You had better 
strengthen the corners by angling some short pieces 
and soldering firmly over then; these will also hide 
the joints. These pieces may be fancifully cut, 
unless you intend to case the frame afterwards. 
Having put the frame together, you should have a 
flange round the inside of the bottom part. Cuta 
piece of galvanised sheet - iron, rather stout 
in substance, to fit. Bed it 
red lead cement, red and white lead mixed like 
putty. Tack it here and there with solder to the 
frame. Before putting in the bottom make the 
holes and arrangements for fountain and waste, 
also runaway, and whatever you require. You 
may now put in the glass, 280z. or even 2loz. will 
stand the pressure very well; but an accidental 
kuock would be fatal. If you can use plate it will 
be much better. Bed it firmly in with the lead 
solder tabs of tin or copper close up at top and 
bottom. Clear away the superfluous lead which 
will squeeze out between the frame and glass 
neatly, and let it set hard. You can mount it ona 
suitable wood stand and ornament it to your fancy. 
Gas ENGINEER. 


[50170.]—Paper Articles (U.Q.)—Procure the 
catalogue of A. N. Myers and Co., 15, Berners- 
street, Oxford-street, and look up“ Kindergarten 
Amusements and Occupations.” You will finda 
few books on paper pluitiig and folding.—T. E. 
LEWIS. 


E — Electrical. — This pey is not 
ciently definite, and will not, in all probability, 
be answered. If by ‘coils’? Lumley“ means 
induction coils, the Leclanché will not do; he 
should use the bichromate. A slightly modified 
Leclanche is used in the battery form for portable 
medical coils. NUN. Dor. 


[50 200.]— To Preserve Landing Nets, &c.— 
Dip the same in equal parts of boiled oil and gold 
size, and allow to dry.— METAL PLANER. 


1 — Canoe - Steering Gear. — Surely 
„%R. B.“ can run lines from his rudder to the foot - 
board, where they may be attached either to a bar 
pivoted on its centre and worked by the feet, or 
may be attached to F teres levers, which are 
depressed by allowing the heel to put one or the 
other down. The cords are carried through 
guiding rings and pulleys. As to the centreboard 
if R. B.” cannot get a look at one, he muy fin 
assistance in back numbers—p. 296, Vol. XXVII. i 
for instance.—THAMES ROVER. 


Gale ar Hinges.—Surely it would pay 
„Scotch Reader to buy his hinges, unless he 
means, How is he to make them in quantity by 
means of machinery ;—J. N. 


{50219.]—Pneumatio Bell.—There is a sketch 
on p. 311, No. 793. The usual arrangement now 
is by means of cups of stout rubber, so as to dis- 
pense with the springs inside the older-fashioned 
balls, which quickly corroded owing to some action 
on the part of the rubber. There are several 
methods of vom the bells; but, in principle, the 
expansion of a rubber ball or cup, or its compres- 
sion, is made to actuate the hammer of a bell.— 


. P. 

50224.] —Alloy.—If the metal named by the 
querist will really suit him admirably, he ought to 
have no diffioulty in discovering where it can be 


ly in with 


are rather onerous, for in the first place I think he 
will experience some 1 in melting such an 
alloy as he requires in an ordinary fireplace; and 
it is doubtful in the second whether any compound 
possesses all the virtues he names. NUN. Dor. 


[50 228.]—Polishing Mahogany.—Presumin 
you do not mean French polish, stain some linsee 
oil with alkanet root, Bad | having filled the porea of 
the wood with thin glue size applied once or twice, 
rub in the stuined oil with elbow-grease.—T. P. 


[50236.] — Link Motion.—Do you think 
engineers would use two excentrics and rods, if one 
is sufficient? Might be managed on a so-called 
model, where all that is required is to shift the valve. 
Your querist will find on p. 251, Vol. XXXIII., 
a description of Adair’s single excentric reversing 
gear, which is a practicable and useful invention, 
put it is not a link-motion with one exoentrio.— 

SSAR. 


00237.])—Model Boiler.—This querist should 
look through back volumes, where he will find 
many model boilers, and can take his choice. It is 
impossible to do more than guess what an 
amateur can make, because some amateurs can 
make anything, while some seem perfectly helpless. 


[50244.] — Silver Assay. — Experimenter ” 
should have stated what description of ores 
are If the ore contains gulena, or other sul- 
phide or sulphates, he should use the iron rod, as if 
iron is not present a double sulphide of lead and the 
alkali may be produced, retaining silver. When 
iron is present, lead is reduced and ferrous sulphide 
formed. If however, the amount of lead present is 
very large in proportion to the silver, the iron may 
be dispensed with. Practically, if rimenter 
finds that his lead buttons have the ordi colour 
of lead, they are completely reduced. But if the 
button is darker than lead, and very lustrous, and 
if there is a metallic coating on the slag at the place 
where the button was detached, the assay is unre- 
liable, and iron must be used.—Eva. 


50256.]—Springs.—There are some rules for 
culating size, &c., of locomotive springs in such 
books as Molesworth’s Pocketbook.—C. M. 


ee oe films, tinted with 
aniline colours, may look very pretty, but unless 
the experimenter is very careful, his conclusions as 
to colour, based on experiments with them, are 
liable to be fallacious. The querist does not say 
what experiments he wishes to orm ; but if 
anything relating to the theory of colour, he can 
have nothing so good as the natural colours of the 
spectrum.—CALORIMETER. 


[50274.]—Warming Church.—Hot air is the 
best system. See description of the Polmaise 
system in Vol. XVI., pp. 193, 506.—Nuw. Dor. 


[50278.}—Working Boiler in Shed.— This 
question can be answered only by those acquainted 
with the local rules. The querist should inquire of 
the borough surveyor and local inspector of 
nuisances.—S. P. 


[50315.]—Rice and its Food Value.—In reply 
to A. K. B.,“ my question was intended to elicit 
from Mr. Proctor or othors, more exact practical 
information. The query was long, and I feared 
the w.p.b., or I might have been more explicit. 
The pamphlet was, presumably, designed to give 
useful information to the public, showing the 
great dictetic value of rice, and its cheapness, by 
comparison with some other foods. But cannot 
food analyses be so presented as to be of practical 
use—say to an English /Mechanic’s cook as well as 
to scientists? Many things should be stated 
besides the mere names potato, rice, or what 
not ; with fresh vegetables or fruits, the kind, 
quality, ripeness, old or young, forced or open air, 
how freshly-cut or gathered, soil, &c.; with grains 
or pulse, similar, suitable points of identification, 
and in addition, what milling or other preparation 
the articles have undergone before analysis. With 
animal foods the details become more complex 
still; but I contend that analyses are very imper- 
fect, or quite useless, without such details. In 
milk, e.g., are involved the state of health and 
whole ‘‘ environment ” of the cow, her age, kind, 
food, the season, time since calving, time of 
milking, &c. Besides series of analyses of un- 
cooked foods with these details, we want, above 
all, similar series for the cooked viands, indicating 
the methods of preparation and of cooking. 
Analyses of the single substances, as rice, and of 
the compounds sct before us to eat, as a baked rice- 
pudding, stating all items used in its preparation 
would be very instructive. I suspect a good dea 
of chemical interaction takes place between the 
different ingredieuts in presence of the cooking 
‘vehicle’? (not to mention ‘‘ vessel”), water, 
steam, hot air, and CO, or what not. Is such 
information at present attainable? If not, what a 
great field of research is still open. South Ken- 
sington might be expected (from the money it 
absorbs) to do something for the science of health 
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in this way. Perhaps a special Food Analysis 
Committee might be appointed for the purpose. 
“ A. K. B.“ thi there must be some mistake 


scurvy. If he will refer to 
y 5 he will see that no such state - 
ment was e; but that rice cannot replace pota- 
toes as a vegetable, as recommended by Mr. 
Proctor. I observe * A. K. B. 's statements are 
mostly 5 If potatoes are anaya as he 
suggests, the analyses are worthless for the tubers 
cooked in the (reputed) best way, by steaming 
in their skins. The valuable (or poisonous ?) solanin 
would be removed with the peelings, and much 
nutriment besides, for the outer layers of plant 
products are often the most precious, and at any 
rate, are usuall quite different from the inner 
ones. A. K. B. 's defence of Prof. Voit's fi 
is very lame. Does A. K. B.” himself think the 
13 per cent. water in rice and the 75 in beef are 
‘ retained in the human economy f If not, they 
are work thrown on the excretory organs,“ only 
in the case of rice, this waste water per lb. was 
bought for less than Id., while in the beef it cost 
9d. !—DaGHBERT. 


[50341.]— Telescope. — In reply to Scotch 
Working Mechanic, I give my experience of a 
Zin. tourist telescope I have used for some time. 
I do not know what the best procurable would 
do; but though mine originally cost a considerable 
sum, I soon became oa a with it. The objcct- 

lass was bad, and I have now had one of Mr. 
caster's best quality lenses fitted, and also the 
eyepiece and erector considerably altered according 
to my own fancy, and here are a few of my ob- 
servations. There are several good views of church 
clocks in this neighbourhood ; at 1 to 3 miles I can 
istinguish the time readily, but my most crucial 
test was at about 7 or 8 miles distance: this can be 
done in very clear weather. Shot marks on a target 
can be seen at 2,000 to 3,000 yards; I can see the 
panes of glass in windows 12 to 16 miles off; stones 
in a wall at 3 or 4 miles. A friend’s features can 
only be distinguished at a short distance, but I have 
detected persons I have known by their general ap- 
pearance at from 3 to 5 miles. Bills posted on a 
wall, having letters 3 or 4in. long, can be read at 
2 or 3 miles. All these distances are as the crow 
flies,“ as near as I can guess. I can tell the time 
y an ordinary watch easily at 250 paces. I have 
not tried a longer distance. The field of my tele- 
scope is, I think, rather small for an instrument of 
its size. Perhaps some of the readers of ours 
can tell me how this can be increased, of course 
without sacrificing ita present fine definition. — 
STROUD. 

[50349.]—Botanical.—Try dipping in a solu- 
tion of paraffin. Some one inquired a long time 
ago for . on Action of Organic Acids 
on Min .* It is by Prof. H. C. Bolton, Hart- 
ford, Conn., U.S.A.—Cuemist, New York. 


ME ead es ere Batteries.—I think you 
ill find Prof. S. P. Thompson’s ‘‘ Elementary 
Lessons in Electricity (Macmillan and Co., third 
edition, 1883), will give you all the information you 
require. — E. M. P., Bristol. 

[50370.] — Oastings. — ‘‘ Moulder’? makes no 
mention of loosening the pattern in the sand. If 
he omitted this, no wonder the pattern failed to 
draw cleanly. He must get an iron spike, drive it 
firmly into the pattern, and with another bit of 
iron hit it so as to loosen the pattern all round. 
It is advisable to damp the edyres of tho sand before 
loosening. I think that, with the small diameter of 
the hole through the centre, it would be far pre- 
ferable to have a core. If ‘‘ Moulder’’ does not 
understand about the core, I shall be happy to assist 
him further. I also have onc of Fletcher's fur- 
naces, and use foundry facing-sand finely sifted 
for my castings.—J. D. A. 

[60371.]—Steam.— Many thanks to 
Almoni ” for his reply to my query. There isa 
great difference, however, between the hot-air 
engine, and the one proposed, for this is to use ull 
the available heat, whereas no hot air engine is 
intended to do so, since all those which use the 
same air over and over again have a condenser of 
some kind.— A. W. : 


[50446.|—Plants in Sleeping Rooms.—For 
several years during the winter months I have had 
about half a score plants in my bedroom, and when 
they were removed in spring I have generally, for 
a week or two after their removal, felt a depressing 
feeling, caused, I suppose, from the increasec 
quantity of impure air in the room. Speaking from 
practical expenence, I should say to have plants in 
sleeping rooms would be a decided advantage to 
their occupants.—J. W. S. 


[50446.]—Plants in Sleeping Rooms.—Think- 
Ing ita pity that people who love plants should banish 
them from their bedroom on account of an old 


about rice producing 
7 


Woman's story, I offer my evidence in favour of 


the plants, from practical experience. If plants, in 
the number conveniently kept in a bedroom, exhaled 
carbonic acid to a dangerous extent, how dead] 
would be our wooded walks and lanes, on sti 


nights after a shower during the period of active 


“Ploni p 


leaf growth, and a walk through a wood or forest 
under these circumstances would be death. I have 
noticed that plant houses at night have a different 
smell to the daytime. and who has not enjoyed the 
odour of en leaves on spring evenings after a 
shower, which is also totally distinct from the day- 
time odour, but I think no one has claimed that is 

isonous. I have spent portions of many nights 
in crowded plant houses, and have experienced no 
harm. That carbonic acid is given off I do not doubt, 
but not in volume great enough to exert harm. 
Doubtless this tale has originated from the oppres- 
sive odour that a few 5 plants give 
off when in flower and inclosed in a room. There- 
fore, I suggest, instead of banishing plants from our 
house, that we make room for a few more, and add 
to our enjoyment. ‘‘ The more the merrier.’’—W. 
B. WICKEN. 


50450.] — Faulty Brass Cylinder.—Your 
casting can be made warm, and a tube driven into 
it. If a fit, it will want nothing clse.—Jack or 
ALL TRADES. 


(50462.]—Gloy.— This substance is also known 
by the name of German size.“ It is a pure 
vegetable size, and much used in connection with 
starch. According to the maker of the above, no 
tallow or oil of any kind is necessary. In stiffening 
you take 1 part of gloy and 3 parts of starch ; this 
makes a superior size for warps. He says: the 
warps come out smooth and open, and will hold u 
in the loom perfectly. The most delicate shade 1s 
not injured, aud in many cases the colour is even 
improved and fastened. This size also penetrates 
into the centre of the fibre, and does not glaze and 
chafe off in the weaving, as the gloy gives the size 
a penetrating power which can be obtained in no 
other way. As the size goes directly into the centre 
of the fibre, and there is no chafing off in the loom 
a less quantity of size will do the same work, an 
consequently quite a saving is made, and a much 
superior size is obtained. For finishing goods 
where a rich, full, soft feel is required, a size made 
of one half gloy, and one half s gives this 
desirable finish perfectly, no oil of any kind being 
necessary. Goods finished with this size will not 
grow hard and crackle after standing a long time, 
but ya Tremain as good as . . The 

rice of gloy is 33 cents „and is put up in 
8 of about 4005. ach: As far as I am able to 
say, the only makes are Young, Thayer and Co., 
Boston.—JoHN DEWHUBST. 


[50464.]—Condensers for Launch.—Conden- 
sers of the kind you mention, tubes under bottom 
of boat, are frequently used in launches of about 
40ft. on this coast (Devon), and appear to answer 
well and certainly work with great economy.—I 
think about 2lb. per indicated horse power with 
compound engines, and I know of no reason why it 
should not answer in longer boats. Both boats and 
engines are built by local makers. If you wish, I 
can send you further and more exact information 
on the subject.—GEo. ADAMS. 


3 Canoe.—I would have a lug 
il, such as has been lugged into these s over 
and over again. Of course, the canoe will not go 
to windward without a keel, or, what I would pre- 
fer, Dutch lee boards. I would not advocate put- 
ting on a leaden keel, as in the event of a capsize 
your Home would be in the lowlands.” Were I 
constructing such a boat I would have inserted the 
ribs or timbers previous to nailing on the cangas. I 
would then use tintacks to fasten the canvas, and 
give it at least three coats of red lead paint, the 
inside to get one before tacking on. For the 
timbers I would procure an oak stave as imported, 
and have it sawn up same time into the requisite 
number of timbers, which I would steam and nail 
into their places whilst hot and flexible. Memo.— 
a will answer if you have on hand.—A., Liver- 
ool. 

[50467.]—Punt.—I should not like going to sea 
in a flat-bottomed punt, and my expenence is that 
the friction upon a flat-bottomed boat is excessive 
as compared to the ordinary shape. Did anyone 
ever know of a tlat-bottomed floater flying fleet o’er 
the foam? No lead upon keel (see 50466). I don’t 
agree with R. H.,“ and think that either a 3in. 
keel or Dutch lee boards would be advantageous. I 
don’t approve of the strong box idea, as this seems 
to imply that for the rest of the boat you may use 
flooring boards, which are usually full of knots. 
Also, where do they put in flooring only din. thick? 

-quarters would be quite thin enough for soft 
wood sheathing for any boat when placed up on both 
sides. It ought to be as strong and staunch in every 
other part us well as in the well; therefore I would 
let well enough alone.“ Memo.—Of course, both 
the canvas canoe and the pottering punt are to be 
completely decked, save where the snorter sits.— A., 
Liverpool. 


(50475.]|—Books on Cremation.—I beg to 
thank Nomen ' for his reply to the above query. 
I have got Dr. Richardson's ‘‘ Health and Life, 
but find only one chapter, containing eight pages, 
on this subject. What I want is a more extended 
work, and up to the present time. I have also got 
Cremation of the Dead, by William Eassie, 


C. E., published by Smith, Elder, and Co., at 88. ôd. 
Perhaps Mr. J. T. Sprague will help us, as I know 
he takes great interest in this subject, ha 1 
very recently held a discussion with Mr. Ho 
on this subject in these pages.—JoHN DEWHURET. 


50478.]—Well Steening—Ourbs for Wells. 
I do not know much about this subject; but I 
should like to describe the way a well was con- 
structed on our premises by a firm of well-known 
engineers here. e men first cut a square hole 
about 30ft. in depth, and planked it up with beams 
round the sides as they went down e to keep 
the earth from falling in) 5 tr they 55 got down 
the required depth they began brickang the circum- 
frente of the Well itself, and as they proceeded 
they filled up the space between the brickwork and 
the edges of Ake square hole with earth, stones, &c., 
and removed the This seems to me a much 
more simple and easy way than the one mentioned 
by P. J. Davies. —E. M. P., Bristol. 


(50490.]—Roof for Shed.—Your roof should 
rise one third of span; the iron, No. 16 gauge, 
will run about 400z. per foot. This is plain. 
measuring up for corrugated iron, allow one third 
more. You will want about 4 ton 7cwt.—JACE OP 
ALL TRADES. 


[50494.] - Chemical. — Dissolve _ separately in 
rectified spirit, chloride of platinum an sal 
ammoniac. Mix the solutions, and heat the pre- 


P | cipitate to redness. To form this spongy pauna 
aoe Ps 


into balls for your hydrogen lamp, ro 
cipitate, while moist, into balls of the required 
—CHEMICUS. 

50495.]—Nickel Plating.—It is evident that, 
as I thought, much too powerful a current i$ 

ing. The solution should never be allowed 
to foam,“ though a slight escape, of is almost 
inevitable. A regulator should be use E 
of a series of wires connected to studs on a boan 
witha traversing spring to put them in circuit. 
The whole length should be used when only a few 
articles are immersed, and the length reduced as 
the area of the objects is increased, so as to mam- 
taina regular density of current’’; that is to 
say, a rate of current per unit of surface which is 
found to suit the solution ; the rate at warb Sen 
appears will serve as a good indication as to 
proper resistance to use.—SIGMA. 


50495.]—Nickel Plating.— Probably you have 
all the anode surface immersed in the solution when 

ou put in the first article. This should never be. 

ou should always have an excess of anode surface 
over that of cathode surface, but not to the extent 
of 90 per cent. Increase the anode surface pa 
portion to the increased cathode surface ca by 
each fresh addition of goods, and only have the 
full anodes in when the vat is full. Or, have the 
zine cylinder of your cell arranged to be or 
depressed at will, and dip it lower in the solution 
with the addition of each batch of Or 
interpose resistances of wire between the bat 
and vat, and reduce these as the vat becomes fill 
with Or arrange matters to immerse all the 
goods at once, and thus subject all of them equally 
to the strength of the current. A little foam at 
first is admissible ; but this must not continue. 
is the practice by some platers to aim at producing 
a little gas at the cathode when the are 
immersed and until they have received a coat of 
nickel, then to reduce the battery power and thus 
stop the flow of gas during the remainder of the 
process. Have the goods properly pre , im- 
merse them as above directed, kee e anodes 
clean and the solution neutral, and doubtlees you 
will succeed.—_ GEORGE EDWINSON. 


(50496.|—L. and N.W. Locos.—I send 
dimensions of Mr. Webb's goods engines on the 
L. and N.W. Railway— 


* 
8128. 


ft. in. 
Cylinders 18 by 24, coupled wheels. 5 11 
Length of boiler barrel. F 
Mean dia. of boiler (outside) ....... ⁊ 4 lye 
Length of firebox casing (outside) 5 5 
Width of firebox casing (bottom) ...... . + 0% 
Length of firebox at top (inside) ......06 of 
Length of firebox at bottom (inside)...... 4 11 
Height of firebox sos veist sess oe eiens 7 
199 tubes 10ft. lin. long (outside dia.).... 0 i 
sq. ft. 
Heating surface: Tubes 9852 
77 Firebox „„ „6 „ „6 6 66 „6 „„ „66 94°6 
1079-8 
Grate-area . 2 2 2 6 „ %% „„ „„ % „„ „% „ „6 „„ „„ @eene 17°14 
Weight in working order— 
tons. cwt. 
On leading wheels eoeeseeaegeseees o@ 11 6 
On driving wheelssssss̃ꝑ:ͥ⁊᷑ ꝛ᷑ 12 0 
On trailing wheels 10 1 
33 7 
These engines are fitted with Joy's valvo geay. A 


description of the engines, togethor with drawings. 

is to be found in Vol. . of Engineering, p. 246. 
The first of these engines (No. 2365) came out ixa 
1880. This was the only one running for a G 
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siderable time. In 1882-3, Nos. 2463-2472 have 

come out. There are no 3-cylinder goods engines. 

A new saan ad passenger engine has come out 

viz.: No. 301, Economist: No. 302, Velocipede, 

of the same class will be the next. These have high- 

pressure cylinders llin. dia., like No. 300 Com- 
und.— METEOR. 

[50506.]—Slip Couplings.— The slip coupling is 
like the ordinary form of coupling (with which, I 
presume, Mr. Luis is acquainted), with the excep- 
tion of the link which passes over the hook of the 
next carriage. This is rectangular in form, and 
the side which N over the hook swings round 
on a fixed pin (A). This enables the jaw of the 
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coupling to be opono or shut at pleasure. To kee 
it shut when the train is coupled up, the jaw 
is closed, and a pin passed through at B. To this 
pin is attached a chain covered with leather, which 
passes through a small window at the end of the 
pai compartment. When the carriages are to 
slipped, the guard pulls the chain, the pin B 
comes out, the coupling link is pulled open, and the 
carriages are detached. With respect to the incident 
mentioned by Mr. Luis, where the carringe,was 
slipped at the wrong place, either the guard slip 
it in mistake, or the coupling gavo way, probably 
the pin attached to the chain. The latter is more 
likely to happen. The following are the most im- 
portant of the rules :—‘‘ All slip carriages must be 
roperly coupled to the train by which they are run, 
means of the ordinary screw couplings and side 
chains , until the train arrives at the last station at 
which it is booked to stop prior to its passing the 
station at which the carriages have to be slipped, 
from which point the slip coupling must alone be 
used. The slip carriage guard will be held respon- 
sible for taking care that the couplings are properl 
adjusted, and for satisfying himself that the slip 
coupling is in perfect order; and in the event of the 
slip coupling being found defective from any cause, 
it must not be used, but the carriages must be 
attached to the train in the usual way, and the 
train must be stopped at the station for the purpose 
of detaching the slip carriages.“ When the num- 
ber of vehicles required to be slippod excceds four, 
the slip carriages must be attached to the train by 
the pelinaty screw couplings and side chains, and 
‘he train must be stopped at the station for the 
purpose of detaching them.“ The slip guard 
must exercise great care as to the time for un- 
coupling slip carriages, having reference to the 
number of carriages he has to detach, the state of 
the rails, &c., &c. The above are somo of the 
most important rules. There are others, for which, 
I am afraid, space cannot be spared.—METEOR. 


(50514.]—Speculum.—Grind the surface of the 
metal quite bright upon a common grindstone, 
keeping it, by means of your convex gauge, as near 
to your intended figure ascan be. When the out- 
ward surface, sand holes, and false parts, and in- 
equalities are ground off, then procure a good thick 
stone (a common small grinding-stone), its diameter 
8 the diameter of the speculum as 6: 5. With 
another coarse stone and sharp sand or coarse 
emery, rub this stone until it fits the concave gauge, 
and with water and coarse emery first, and after 
with finer, rub the speculum upon the stone until 
it forms a true portion of a sphere, fitting the 
convex gauge. A different manner of moving the 
metal upon the stone will incline it to form itself 
somewhat of a larger or smaller sphere. If it be 
struck round aud round the stone will wear off at 
the outsides, aud the metal will form itself into a 
portion of a less sphere; if it be struck across and 
across the middle it will flat the stone and become 
somewhat a larger sphere, but if the tool used in 
polishing is meant, t work the metal lightly 
round and round upon the polisher carrying the 
circumference of the speculum a little less than half 
an inch over the edge of the tool, and now and 
then with across stroke. When the polish nearly 
reaches the edge of the metal, change the round 
strokes to short and straight ones, finish up with 
cross strokes, turning the metal, in polishing, a 
coating of pitch and working with putty (yellow 
oxide of tin). A parabolic figure is necessary to 
obtain a perfect image.— E. T. 

(50521.] —G@.W. Engines. — Hirondelle ” is 
one of broad gauyo singles, its principal dimensions 
being as follows: — Driving wheels, 8ft.; leading 
and driving wheels, 4ft. Gin. ; cylinders, 18 by 24. 
It was built at Swindon in Dec., 1848, rebuilt there 
in June, 1873, and is stationed at Paddington.— 
PROMETHEUS 


[50528.]—London, Tilbury, and Southend 
Railway.—The engines on this line are all of one 
class. There are 18 of them, and they were built 
by 1 Stewart, and Co., to the designs of Mr. 
Stride, the company's engineer. They have outside 
cylinders, l7in. by 26in., with a single guide- bar, 
and are supported in front by Adams’ bogie, with 
3ft. wheels, in the centre by 4-coupled 6ft. wheels, 
and in the rear by radial-axled 3ft. wheels. They 
have side tanks, which hold 1,300 gallons. The 
boiler-barrel is 10ft. Gin. long, and 4ft. lin. inside 
diameter; the firebox is of a good size, being öft. 
ğin. high, by öft. 5in. long; the number of tubes 
is 200, of 18in. outside diameter, the total heating- 
surface being 1,020 square feet. The cab is very 
commodious, and extends right over, thereby shel- 
tering the men from the weather in running back- 
wards. I should like to know what is the cause of 
these engines smoking so much; for not only while 
they are standing, but all the time they are run- 
ning, there is almost always a dense black smoke 
coming from them. They are painted green, picked 
out with black, yellow, and red lines, and are 
named after the stations. They look very massive, 
and have the appearance of “go” about them; 
their weight, in running order, being 56tons Icwt. 
dqrs., which, to my idea, is too heavy an engine 
for six to nine carriages, which they have to run to 
Barking.— UPTON PARK. 


[50528.]—London, Tilbury, and Southend 
Railway.—I send dimensions of the London, 
Tilbury, and Southend engines: 


Cylinders, 17 by 26 (outside) ft. in. 
„ Centres apart r 0 9 
Dia. of bogie- Wheels 31 
„ upl ef eves r eioen 6 1 
” S ET —*—*ĩ 3 1 
Bogie- wheels, centre to centre .......... 6 6 
Centre of bogie to centre of front coupled 
wheel..... eeeeoe „„ %% ee 10 4 
Coupled wheels, centre to centre ....... . 8 6 
Centre of hind coupled to centre of trailing 
he couse cet e 
Total wheel - base „ „ 60 0% % % % % 0 29 4 
Length of barrel of boiler ...... e 10 6 
Dia. i (inside) ..... . 
Length of firebox at top (inside) ........ 5 I} 
” bottom, F. 5 dih 
Width i inside e 3 2 
Height „, C 5 51 
i o are 200 brass tubes, 10ft. 10,%in. long, and 
in. dia. 
eating surface: Tubes 923 aq. ft. 
77 Firebox 0 6 % „% % „%' oo 97 97 
1020 „ 
Grate are q 1725 5, 
Tons. cwt. qrs 
Weight on bogie............. ..... 15 18 0 
+ front coupled wheels .. 16 0 2 
j ind i . 16 0 2 
„ trailing wheels ........ 8 2 3 
56 1 3 


—METEOR. 


[50532.]-—Boards for Oil Painting.—These, 
I believe, are sized over with Young’s patent size, 
latine, or isinglass, not too stiff, and coated with 
atting—colour, umber or grey. The flattin 
colour consists of turps, 4 or 5 Ee to 1 of zold 
size, and no oil.—Jack OF ALL ES. 


(505 34.] Softening Iron or Steel.—I usually 
take a piece of tube, cast or wrought, or make a 
tube or box out of the refuse meat, lobster, or milk 
tins. Make some of the whiting wet, like putty, 
and stop one end; put the article in with some 

owdered whiting, and tamp end with the wet. 

he ends will remain hard, and keep the article 
from falling out. Put it into a slow fire, and let it 
remain for an hour or more if the thing is large, 
and do not exceed a nice red heat. Take it out, 
und when cold it is fit to work.—Jaokx or ALL 
TRADES. 


[50534.])— Softening Iron and Steel. — In 
reply to this query, A., Liverpool,” makes the 
astounding assertion that reddened iron or steel, 
when cooled in wood-dust, becomes almost as soft 
as lend. Will A., Liverpool, kindly supplement 
his information by telling us what wood -dust“ 
is? Is it sawdust, or the dust of rotten wood? 
Whatever it is, it must have almost magical effects 
if the surface of reddened iron and steel submitted 
to its action can, when cold, be almost marked with 
the thumbnail. I am afraid ‘‘A.’s’’ knowledge 
of the hardness of iron and steel is on a par with 
his knowledge of the composition of whiting, which 
he thinks is lime in a slaked state.— Ex-BLAck - 
SMITH, Gorton Brook. 


[50534.] Softening Iron or Steel.—In answer 
to A., Liverpool” : don't take my word for it; 
try it. Having had nearly 50 years in general 
steel work, I speak from experience. I have had 
dies for gold stamping, and chilled axle- boxes 
forwarded to me, after having been the rounds of 
many shops, stating that they cannot be softened 
for alteration by any art, without destroying the 


material, or, in other words, rendering them useless. 
I have proved that they can be by this process, and 
I will give you a week to make a piece of steel as 
soft by the process you speak of as a you can by the 
whiting process in one hour. iting is not 
slaked lime, but free carbonate of lime, generally 
termed chalk, reduced by trituration in water.— 
JACK oF ALL ES. 


(50541. —Stump.— A better method than using 
gunpowder for destroying the stumps of trees is 
the following :—Make a saturated solution of salt- 
pee in the stump make a rather deep hollow; 

U this with the solution. When this has soaked 
in, pour in some more till you think a sufficient 
quantity has been imbibed. Allow this to remain 
for a few weeks (it will be advisable to ‘shelter it 
from the rain) or till perfectly dry, and then, durin 
dry weather, set fire to it. It will blaze up, an 
soon all will be consumed. This method has been 
employed with great success in the backwoods of 
America.— CHEMICUS. 


[50541.]—Stump.—Bore an inch auger-hole in 
the side, half-way through; tap the hole with sand 
or dry clay, same as fora blast ina stone quarry 
using, of course, a fuse. The great point is to put 
plenty of powder in; for if the stump is not blown 
asunder at tho first, it is merely split, and this 
renders it difficult to manage another blast effec- 
tively. I cannot say how much pone. as you 
pe no length of the stump. A Dublin firm manu- 

actures a screw apparatus for more conveniently 
tapping the holes.—E. B. F. 


[50542.|—Executorship.—I think this querist 
must be under a mistake in supposing that so large 
a deduction as £300 is necessary for government out 
of trust personalty of £3,000. The proper amount 
is £90 payable as probate duty under the Inland 
Revenue Act, 1881, and after t is paid, by Sect. 
41 of that Act, no legacy duty would be payable 
by a child of the testator. Le y duty is deducted 
from the amount of legacy unless the will oh prey 
directs otherwise. But each succeeding legatee 
must pay le or succession duty on succeeding 
to the fund, and to provide for this, Sect. 43 of the 
Act of 1881 gives power to commissioners, on de- 
livery to them of an account, to assess the whole 
amount of the legacy duty to be paid on the will 
by the immediate legatees, and also their successors, 
and to accept payment of the duty so assessed by 
way of composition, in full discharge of all claims 
for legacy du under such will; but the immediate 
legatees should first give their assent to this course 
being adopted. If the executors have not acted 
rightly, the Court of Chancery would compel them 
to render ‘an account, and show what they have 
done with the fund intrusted to them, and to 
account for all deductions. The fund should be 


. | invested as directed by the will only, and not in any 


other manner. An executor who does not renounce 
his office, but acts, cannot depute his office to 
another, neither can he (if not by the will appointed 
a trustee for that purpose) retain the deeds of a 
house left to a married woman, unless she so 
desires, and by her consent, for her protection 
against her husband. The Married Woman’s Pro- 
perty Act, 1882, protects all property or legacy 
coming to a wife, and same is deemed her own pro- 
perty, unless she makes a gift of it to her husband, 
or dies without making a will. But, I think, the 
wife should allow the deeds to be in the custody of 
some trustworthy friend, to prevent her husband 
from mutilating or destroying them.— LEX. 


(50554.]—_Hardening Small Screws.—I know 


of no liquid for the purpose. Get some charcoal 


and reduce it very fine; now take 1 part of prus- 
siate of potash and 2 parts of common table salt 
powder these and dissolve them in hot water, just 
enough to keep them in solution ; wet the charcoal 
into a paste with it, and imbed your articles in it in a 
sheet iron pan; place in a slow fire, and subject 
them to a nice red oat, and if very small you will 
not want the hardening to penetrate too deep. 
Five minutes will do, but the longer they are sub- 
jected to the process the harder they will be and 
the deeper. Plunge them into cold water, box and 
all. By this means you will have them clean and 
hard, and will not lose any in the fire.—Jack oF 
ALL TRADES. 

(50554.]—Hardening Small Screws.—I have 
case- ened some hundreds of small articles as 
follows :—Say screws: get a small box made of sheet 
iron, ordi sheet, just cut at the corners and 
doubled over ; any one should be able to make such 
a box. Half fill it with bonedust, then just throw 
in the screws, then fill up the box with more bone- 
dust ; now put the whole in any fire; put fuel on 
the top of box, if you do it in a common firegrate ; 
in a furnace fire that is not necessary. When the 
whole is red hot, lift out with pair of tongs and 
cast the contents of box into a tub of cold water. 
Your articles will be case-hardened ; now get them 
out the best way you can. If on a large scale, 
best have a tap close to bottom of tub; w off 
water, sort out your screws from bonedust; wipe 
dry and oil. You can use same dust over and over 
again. Now bonedust is not at all times to be 
had. Here is what does just as well - to my taste 
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better—that is, when a nice mottled colour is the 
object: collect a number of old boots or shoesy just 
pitch them on the fire, and let them burn till they 
give no blaze; lift them off, and you can make 
wder of them; proceed just as with the bone- 
ust. You can buy prussiate of potash, which will 
give a case-bardening to iron. I have tried many; 
nothing I have met with can compare with bonedust 
orleather. In this case there is nothing like leather. 
You may get the cuttings from a shoemaker. A 
boy should be able to go through with the process, 
it is so simple.—Cap. 


[50556.] — Learning a Trade.—I have had 
good reason to think the best place where an in- 

enious young fellow can learn a trade is in one of 
Ages machinist or carpenter's shops which dot the 
newly-settled lands of the United States and our 
own colonics. There he will have the opportunity 
of becoming a ganom and eminently practical 
workman, with all that stimulates to activity and 
invention around him. He will have the association 
of intelligent and the assistance of good, moral com- 
panions ; and whilst growing up in the place, and 
with the place, he naturally attains a position of 
utility and dignity: all the time, too, he receives 
pay honesty proportioned to his worth in the shop. 


g B — Polishing Pitch-Pine.—This is 
rather a ticklish job, and when done rarely gives 
satisfaction. You had better give it a coat of good 
copal varnish or knotting.—Jack oF ALL TRADES. 


[50563.|—Wire Hooks.—The best thing you 
can do is ta ft an iron block cast the section you 
require, and dress it up; then wind your wire 
around in a continuous coil, setting your wire well 
home with a hard wood et; then with a sharp 
chisel cut them through where wanted.—Jack OF 
ALL TRADES. 

(50563.]—Wire Hooks.—Get pieces of iron cast 
to shape of ends, rivet same to suitable plate, drill 
holes which will just allow wire to pass, fit pegs in 
same. Proceed as follows:—Start from A, follow 


~~ 


round with pegs, keeping the wire well up to cast- 
ings. Casting would be better full 1 Dots 
wepresent pega —METAL PLANER. 

{50563.]—Wire Hooks.—‘‘ Yesallaw ” can bend 
the wire hooks on an article made as sketch and de- 
Scription inclosed. It is similar to that used to 


bend jacquard wires. The way to use it is as fol- 
lows:—A piece of wire the proper length is put 
into the hole D, and bent at right angles, just 
struck with a hammer, then round the corner of 
block and forwards to block B, the key F is put 
into the hole E, aud turned with the wire round The 
end of block B. A, base board lin. thick, made out 
of hard wood; B, cast-iron block to fit the second 
part of wire at E; C, cast-iron block to fit the 
Square part of wire at D: D, hole in block for the 
wire to fit to form straight part of wire; E, hole 
for key F to turn in to bend the wire round the 
block; G, wire bent on the block.—N. M. B. 


00 Iastrumeat.—The 
following description of the apparatus used for 
determining the uantity of electricity in the air, 
taken from Chambers’s Electricity, published in 
1848, may be of interest to ‘‘ Grapho,” as I believe 
he wishes to make a similar piece of apparatus. 
In the Electrical Observatory at Kew, kept under 
the charge of the British Association, the principal 
couducting rod is a conical tube of thin co per, 
loft. high, and projecting from the cupola of the 
building. It rests below, within the cupola, on a 
very strong, hollow glass pillar, which is the means 


of insulating it, and the insulation is very much 
increased by a lamp, whieh heats the inside of the 
glass. A pair of fine platinum wires are soldered 
to the upper end of the conducting rod, and to 
increase still farther its attraction for the electrici 
of the air, a lamp is also suspended at the top, an 
kept burning. 2 e apparatus for lowering and 
raising the lamp is a silk cord, running up the 
hollow of the rod, and attached to it above. The 
lower end of the rod branches out into four brass 
arms in connection with electrometers, which con- 
stantly exhibit the strength of its charge, and show 
whether it is positive or negative.— T. E. Lewis 


50576. ] — Mercury Contact Breaker. — 
“ Alpha ” will find a description of a reliable slow- 
working mercury contact-breaker, at the beginni 
of the second volume of Gordon's Electricity an 
Magnetism.” What T. E. L.” said last week 
would be correct if the mercury and wire made con- 
tact in air. But in contact-breakers the mercury 
(or platinum amalgam, which is better) is always 
covered with alcohol.—Era. 


FFC Worked by Gas. Our 
„Flying Scotchman’? may rest assured that no 
t‘ engineering reader has tried to prove a tricycle 
by means of a gas engine, and if he refer toa 
reply made to a previous criticism (p. 62, Vol. 
XKXVL), de will learn that the Nun. Dor.“ of 
‘the ante-locomotive period opposed the application 
of steam power to locomotives just as I oppose the 
application of explosive mixtures of petroleum 
vapour and air to tricycles. An engineer would 
try steam or electricity in preference to a gas- 
engine for driving a tricycle, and would think more 
than twice about that. Apart from all considera- 
tions of weight and shock to the machine, let 
would-be inventors consider how they are going to 
connect the driving-wheels of the tricycle with the 
motor, and they will discover that the game is 
not worth the candle.“ - Nox. Dor. 


[50580.]—Fish.— Take the fish gently out of the 
water, sponge them with a small picce of sponge 
and aie salt and water, and put back into fresh 
water.— F. R. C. S. 


50581. —Electrical.— First wire is 8ft. long, 
and weighs joz.; second wire is 14ft. long and 
weighs FOE. Therefore, in the first wire 32ft. will 
weigh loz., aud in the second wire 163 (14 x 3) 
feet will weigh 102z., and it will, probably, be near 
enough for Electra’s’’ purpose if we neglect the 
odd 3, and say that 32ft. of sec. wire weighs 20z;. 
Therefore, the second wire is twice as heavy, length 
for length, as the first; has, therefore, double the 
area of cross section, and half the resistance. 
Therefore, the resistances of the two pieces will be 
as 8 x 2 istol4 x 1, or as 16 to 14, if they are of 
the same quality of copper. —OrilkRR. 

(50582. — Combination Knife and Fork. — 
Artificial hands are made with a kind of stud in 
palm of hand, in which are made to fit, as use re- 
quires, such as knife, fork, pen, and to hold reins 
when out driving. But it is usual, if a person has 
had his hand amputated at an hospital, to be fur- 
nished with au arm-socket and hook (which is 
peneraly for work), and an iron ring, for the better 

olding of a shovel or spade, and a knife or fork, 
all being made to screw in or out. If you have 
not the latter, I can give you simple instructions to 
make one.—CYPHER. 


[50582.]—Combination Knife and Fork.— 
is contrivance can be bought ata cutler’s, or 
surgical instrument maker’s. It resembles a common 
table knife, with a fork on the back at the end of 
the blade, all in one piece. From the accompany- 
ing sketch it will be seen that the edge from A to B 


A ` 
B 


must be kept very keen, as the food can be cut by 
pressure only, without drawing. For the conveni- 
ence of persons dining out, some are made to fold 


up for the pocket.--EYE WITNESS. 


[50583.|—Moire Metal.—This is obtained by 
washing the surface of the tin, first with alcohol to 
remove grease, and afterwards with a mixture of 
one part hydrochloric acid, one part nitric acid, and 
three parts of water.—R. A. R. BENNETT. 

(50583.]—Moire Metal.—Mix one spoonful of 
muriatic acid, one of nitric acid, eight of water. 
Warm the tin over the fire, and rub it with a cloth 
dipped in the mixture. Ornament with coloured 
varnish.—CHEMICUS. 


[50523.] — Moire Metal.—Heat the tin over a 
clear fire until water will fizz on its surface, then 
dip it quickly in a mixture of water four parts, 
muriatic acid and nitric acid of each one part. 
Rinse in water, dry quickly in hot sawdust, and 
varnish whilst ho ronan Epwinson. 


[50585.J)—Crystoleum Pictures.— With 5 1 
to the spotty ap ce of the pictures painted by 
4 Ignoramus, I can give no reason for their turn- 
ing opaque; it is now eight months since I com- 
menced to paint them in the manner described 
in my article, and my first ones are as perfect 
as those just finished. There is a prepared 
wax sold in which the photos are immersed 
when itis melted, and left until it is transparent; 
this I tried, but could not turn out satisfae- 
tory work, and it occurred to mo to use the PoPpy 
oil as a medium for causing transparency, an 
found it answered the purpose admirably, beaides 
causing less mess than the wax, and being more 
easily applied. The great thing is, when putting on 
the board at the back, to make sure it is well 
fastened up so that no air can get in.—KoJaM 
SEMAJ. 

omae E Waste Wire.—Sell it, my lad. Sell 
it for old metal.—GEoRGE EDWINs0N. 


[50586.|—Waste Wire.—Your best plan will 
be to sell the wire to the makers of black mordant 
acetate of iron. You might easily make sid Vdc 
from it; but this drug is now so very cheap it 
won’t pay anyone to make it in quantities. — 
JOHN DEWHURST. 


[50586.]—Waste Wire.—Copperas, or sulphate 
of copper, may be obtained by heating sulphuric 
acid and the waste copper together, dissolving the 
soluble product in hot water, and evaporating the 
solution until crystallisation takes place on cool- 
ing. The purest sulphate will be formed; the 
common commercial being made from iron pyrites. 
—CHEMICUB. 


[50586.|—Waste Wire.—J.S. Sadler does not 
say what metal his wire is, and yet he wishes to 
mako oppe If it is iron wire, dissolve it in 
düuted sulphuric acid, filter the liquid from the 
remaining impurities, boil, filter again, and set it 
y to crystallise in a cool place ; dry the crystals on 
blotting-paper, and keep them in a closely- 
stoppered bottle. The above is a simple process 
for making copperas; but when made ona 
sale it is done in a much cheaper form.—T. 

wis. 


[50586.] — Waste Wire.—To make copperas 
. sulphate) you must dissolve your wire in 

ute sulphuric acid. When . evaporate 
the green solution till it crystallises on cooling. 
You do not say that it is iron wire, but I suppose 
you know that you can't get copperas from copper 
wire, though the nume looks as if you could, and 
that copper treated in the sumc way would give 
‘‘bluestone’’ or cupric sulphate—R. A. R. 
BENNETT. 


[50588.] — Emigration to Sydney.—The cost 
of a steerage passage by steumer is £18-; and 
Nero“ would have no difficulty in obtaining em- 

loyment, as work of all kinds is poutu in the 
olonies, and well remunerated. ilway men are 

id according to grade, from the surfaceman (or 


ettler, as he is there culled, who gets 7s. per day) 
upwards. There is plenty of shooting to be had in 
many parts of New South Wales, chiefly at kan- 


garoo, wallaby, oppossuin, rabbits, native bear, 
cockatoos, parrots, parraquets, quails, native 
pheasant, bush turkey, Xe. I would advise 
‘t Nero” to procure a book entitled Neath 
Southern Skies, by John Wood, D. L. R. C. S., in 
which he would find much of the very kind of 
information of which he seems in quest, as well as 
details of a voyage to the Australian Colonies, in 
which life on board ship is graphically described, 
It is published by J. H. Muswell Castle Douglas, 
N. B., at Is. 2d. Having lived in Australia, I can 
unhesitatingly say that for the sober, industrious 
working man who means to succeed there is no 
country in the world equal to it.—ARNoLD WAB- 
BURTON. 


[50589.]—Support of Relations.—The parish 
authorities have uo power to compel brother or sister 
whether married or singlo, to contribute to the sup- 

rt of an elder sister unable tu earn her own living. 

ut I should certainly advise them to contribute to- 
gether for their poor sister, aud not have the stigma 
of 155 world against them that they are hard hearted. 

X. 


F — Appliance for Knee-Joints. — 
“Pem” can obtain every information he requires 


by sending purticulars or applying perso at 
125 Fleet- street, London. — CEB. y i 
[50691.])—Nickel Plating.—Pins! Of what 


size I cannot hold out any hope of success with 
bright steel pins of ordinary size. Even a simple 
immersion process will deposit dull metal, and this 
must be afterwards polished. What do you know 
now of the art? If you are entirely ignorant, I 
advise you to study up tlie subject in a textbook on 
electro-metallurgy before you attempt the practical 
part.—GroRVE EDwINSON. 


[50593.]—Tenting.—You can obtain a second. 
band Government bell-tent very cheap, which is 
pn and suitable for slceping on mattress Ne. 

ut to obtain good sound rest 9 5 a square i 
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pump fixed in a well on two stays or stages. This 
explains itself after what Ihave written on pump 
work generally. AK and LB are two pieces of 
oak quartering, say gin. by 9in., let into the steen- 
ing at a suitable distance apart, and made good 
| with cement work. Having them fixed, next pro- 

, ceed to fix the pump by means of coach-screws, or 
with nuts and bolts. A stage should be fixed at 
NWN to stand upon whilst fixing or repairing the 
pump.—P. J. DAVIES. 


[50596,|—The Hydrostatic Press.—This is a 
machine of an interesting character owing to the 

- enormous power which can be lifted with it, and 
owing to the characteristic properties of fluids when 
under the influence of two pistons equally weighted 
but of different sizes, with their ends working 
j within two cylinders, and similar in construction to 
l two plunger pumps of different diameters. The 
= ple will be readily understood from the fol- 
owing description :—N, Fig. 1533, is a piston or ram, 
whose lower end surface is equal to, say, 144 square 

8 inches, and is inclosed within the cylinder P, which 
is made water-tight with the cupped leather M Q, 
ith one similar to that shown at X Y. RING 
R XY is that known as a ring cup 
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leather, which fits into a groove or ring turned 
‘within the cylinder, and is by the pressure 
the water caused to expand its outer 
es, and so becomes water-tight. h 
plunger pump, similar in construction 
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ordinary force-pumps. F 

ouflet valve sec UNION ALVE. 

be taken of this union valve, as it is a e 
exceedingly handy in pump-work, and a class of 


surface is equal to, say, 1 square inch; this 
pan er is worked with a lever A, multiplied, say, 
tol. Now it will be plain that if you pull up the 
handle, you will draw water through the suction 
valve J K, and into the barrel of the pump; now 
press the handle down, so as to press the water out 
of the barrel of the force-pump, through the pi 
W, and through the outlet valve V, and into the 
large cylinder Say that you press the water out 
of the pump-barrel with a pressure of 6721b. to the 
square inch, you will then have 672Ib. to the square 
inch in the large cylinder, and pressing upon 
every part thereof; the consequence will be 
that 672lb. will be constantly Wu on every 
square inch of the bottom of the ram N, and there 
being no less than 144 square inches on the bottom 
of this ram, it, as a matter of fact, follows that on 
the whole surface or bottom of this ram there isa 
power of no less than 96,768lb, urging the ram for- 
ward or out of the cylinder, and as the ram is free 
to move upwards and out of the cylinder, it does 
so, and will carry the above weight with it (less 
the small weight of the ram or plun itself). 
Here it is f yan that 43tons cwt. can be lifted with 
a power of lewt. when put upon the handle of the 
pump. Double Pistons or Rams.—Sup there to 
two rams within the large cylinder P, one at the 
bottom similar to the one on top, and free to move 
outward, and the small pump I worked as before, 
then the top and bottom ram would exert a power 
of -t apr force, and that force would be exactly 
double the force of that obtained before—viz., 
instead of 96,768lb. it would be 193,536lb., or 
if there were four pistons, four times the power. 
But take notice of the difference. If you had two 
small pistons or pumps, as at I, and the two pumps 
working at a pressure —viz., of 67 2b. each, this 
would not alter the pressure on the ends of the 
large rams: but if both pumps are worked at once 
with this 672lb. pressure, it would only cause the 
large ram to work faster, and only then up to the 
pressure of the 96,768Ib. to the square inch, when 
all would be in a state of equilibrio. To increase 
the power of the ram N, you must increase the 
pressure of the fluid within the cylinder, say, that 
instead of your small ram 3 or bucket 1 
receiving the pressure of 672lb., that you apply 
double the weight. This would give you 1,344lb. 
to the 3 inch pressure inside every part of the 
large cylinder, aud on the end of the ram N. This 
would be exactly double the former pressure, and 
the consequence would be that the ram would give 
double the power. Reduce the size of the small 
piston I to one quarter, and apply the same power 
on the lever, then you would obtain four times the 
power with the large ram N, andso on. Su 
ou have a ram whose under surface is e to 

§ square inches worked by a pump whose bucket 
or piston is 2 square inches, its working pressure 
being 2,000Ib. to the square inch—what weight will 
the ram lift? Answer: 576, 000lb. or 257tons 
2ewt. 3qr. 121b.—P. J. DAVIES. 

[50597.|—House Agreement.—This depends 
on the wording of the agreement solely, as it appears 
to me that the meaning of the agreement and in- 
tention of the ies 1s to make the rent payable 
on the usual quarter day; but if the written agree- 
ment clearly states that the tenancy for the one year 
certain is to run from 10th February, and not from 
Ladyday following, and was properly stamped, six 
months’ notice expiring 10th 1 1884, would 
do: otherwise, by the paying of the part quarter and 
the full quarter d at Midsummer, and then 
each quarter’s rent to be er on usual quarter days 
would make Ladyday the proper day, after six 
months’ previous notice, to quit. The penalty would 
be £10 to get the agreement stamped, but which the 
Commissioners have power to reduce. If agree- 
ment in duplicate, no doubt the landlord has had 
his duplicate stamped.— LEX. 


[50598.]—Will—Legal.—I think the law is now 
settled that when there is a tenancy for life with 
remainder to children, that would give each child a 
vested interest, and if the will contains no divesting 
clause, restricting it to such as should be living at 
her decease, then on the death of either one of the 
children in lifetime of tenant for life, the original 
interest of the deceased children remains undivested 
and s to their legal representatives. I think if 
“ D.” does not wish kis legal representatives to take 
his share he can make a will of his vested interest, 
and his executor would have to take out probate or 
letters of administration before he can deal wi 
“D.’s” share under such second will. (2) The 
brother would have to show a legal title and pro- 
duce all deeds of his intestate to the freehold. Cer- 
tainly the receipt for succession duty being pad, 
must be produced to purchaser, and he would have 
to execute a proper deed of conveyance to the 
purchaser on sale of property.—LEx. 
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e, he says 


If, by this hé 
labelled, it is o 
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nu, vom. 
globules thus 


à $ 
roduce pains in the i 
owever, if these are fròm in- 
creased temperature, then he should in the first 
place always keep his bowels freely open. If he is 
attacked when, as he says, out for a walk on a hot 
day, then the most powerful treatment, luckil 
always to be obtained, is to have a stream of co 
water pour steadily—say, from a spout or jug, 
on the k of his head and neck for ten minu 
ata time; then put, if the attack is urgent, the 
He may also add (if he likes), a mustard-plaster at 
the back of his neck. If, in addition to all this, he 
shields his head and the back of his neck and up 
part of the spine well from the sun, by a roperly- 
arranged light-coloured hat (a pith helmet for 


instance), he will have very little to fear from 


sunstroke.—F. R. C. S. aA 
50604. e AN Holland.— Mr. Hill 

it he decides to take his machine to Holland, 

find it possible to ride, but by no means comfort - 
ble, as all the main roads are paved with clinker 
ricks, and the bye - roads are too sandy for the 

wheel. His best plan would be to walk, as most of 

the places of interest are very near each other.— 

ROUE D’ACIER. 


[50604.)—Bicycling in Holland.Mr. Hill 
has been rightly informed ; bi ang awed 
in Holland; but I doubt whether he would find it 

leasant. The high roads are all paved, not like 

e towns, with spheroidal lumps of stone, but wi 
small bricks laid transversely, presenting a su! 
of about 7. by 2in. Where the roads are mie r, 
good order, there is less bumping than on 

ut more vibration. ere ne y are 
terrible. 
might make matters endurable to an antiquarian 
(I am slightly touched with that complaint myself); 
but if Mr. H. contemplates penetrating far into the 
country, a knowledge of the language will be 
almost indispensable. Only in one or two districts 
have I ever come upon those useful things, guide- 
posts; it is often necessary to inquire the way. The 
roads in the seaboard provinces are level, but in 
5 there eg eyo. — u duty of 
people like myself. The ms levy a du 
5 a cent., not returnable, on all bicycles and 
tricycles.—B. l 


[50605.—Legal—Will.—There seems to be a 


family contention here. After the executrix has 


taken out probate in common can in can, on 
application at the Registry, Somerset House, search 
for, read, and have a copy made of such will. I 


should not advise you to lodge a caveat to stay the 


executrix from saati potan granted in common 
form, as the will would then have to be proved in 


solemn form by a trial in open court, and the Court 


may order you personally to pay all the costs of 
such trial, which would be heavy.— LEX. 


(50606.]— Substitute for Binding Screws.— 
Illustrations of several on p. 182, No. 892.—Nun, 
Dor. 

re for Binding Screws. 
—Clips of bent stout wire have been used. Con- 
nections can be riveted to zinc and soldered to 
coppered carbon. But nothing is so convenient, 
effective, and, therefore, cheap, as binding screws, 
Try one or two of the dealers advertising in the 
ENGLISH MECHANIC if you want a quantity. 
Anything else but this, in reply to the r part of 
your query, would be simply an advertisement. 
—GEORGE EDWINSON. 


Set Pepe one ak for Binding Screws.— 
I should think a good substitute for binding screws 
would be the small paper-fasteners sold by all 
stationers. They have a screw arrangement which 
would hold the wire firmly. I don't think the 
are more than ld. each. Messrs. H. and E. J. 
Dale, 4, Little Britain, E. C., sell the proper binding- 
screws at all prices, from 2d. to ls.—R. A. R. 
BENNETT, Walton Manor Lodge, Oxford. 


[50606.]|—Substitute for Binding Screws,— 
It is not easy to make a good substitute for bind- 
ing screws for carbon plates, but for many years I 
used spring clamps made of brass, either tinned or 
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silvered. Sometimes I used them of common tin- 


plate, or unplated brass, asthey can be made in a 


minute, and a good stock kept. On these clamps 1 


soldered a bit of copper wire, one end of which was 
made into a close coil by winding it round a straight 


th se go of the same wire. This straight end slips in 
an 


out tightly, and if it wears loose a little bend in 
the coil, or a slight flattening of the straight wire, 
will make it tight again. During a course of lec- 
tures, extending 2 one winter, on the prac- 
tical applications of electricity, I used these coil 
connections to the exclusion of every kind of bind- 
ing screw, making them, on an emergency, during 
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the lectures, and they were perfectly satisfactory in 


every ray 


I have since seen young men who 


attended these lectures making and using the same 
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connections, to the total exclusion of all binding- 
screws.—THOS. FLETCHER, Museum-street, War- 
rington. 


150606.]— Binding Sorews.—Buy of any local 
ironmonger a dozen ordi brass screws of con- 
venient size (cost about 3d. per dozen). If fora 
binding-screw on a wood base, simply twist wire 
round and screw home with screwdriver. If for 
plates, file head flat, and solder on; or for carbons 
cast head in with lead, and then runa small hardwood 
nut on, to screw wire home. A brass washer 
between wood and wire will help to keep contact, 
pate 1850 necessary if wire is well round screw.— 


{50607.)—Changing Colour of Primroses, 
&c.—I think “Chemicus” will find that he may 
plant any number of red flowers near his primroses 
without their having the slightest effect on those 
par If he will plant coloured primulas near 

is primroses, the bees will cross his primroses 
with them ; and, if he then saves his primrose seed, 
the chances are the plants from that seed may be 
coloured more or less purple or pink; but his 

original plants will remain of the same colour 
til he paints them. He must remember too, 
that he cannot cross two different families of 
ts ; thus a rose and geranium won’t cross, &c., 
. Some few plants (as the hydrangea) change 
colour pasteles, og the soil they are put in; but as 
a plant cannot crossed till it shows bloom, and 
the hue is then settled, impregnation by bees cannot 
affect the blooms on the parent plant in the desired 
way.—B. H. 


[50607.|—Changing Colour of Primroses, 


Cowslips, &c.—‘‘ Chemicus is apparently not 


up” in ening matters, or he would see that 
the plan he proposes would be useless with the 
present plants. By using some 


highly nitrogenous 
mauure he will be able to get a reddish tinge into 
the flowers of the present plants; but he can 
hardly change the colour permanently. By placing 
flowers of a dark colour and a similar kind close by 
the present ones, the pollen one will be carried from 
one to the other by natural agencies, and when 
seeds are ripe they should be taken care of and 
sown in due season. When the young plants thus 
obtained come into bloom the greatest probability 
exists that many will be of the colours desired, and 
a very wide variety of colours will be obtained. 
By careful artificial fecundation of the flowers 
better results are to be had; but the process is one 
which needs much care and skill to obtain the best 
retults.— W. J. May. . 


{50609.}—Propagating Mint.—Simply pull 
off a few young suckers just beneath the surface of 
the soil, stick them in some sandy loam, shade them 
from direct rays of light and heat, keep them well 
watered and they will grow like weeds.—GEoRGE 
EDWINSON. 


[50609.] — Propagating Mint. —I am just 
making a bed myself in the following manner. 
The mint bought for table use (after the leaves 
are stripped of), the stalks I dibin the ground in a 
damp corner of the garden; if kept well-watered 
for two or three weeks soon grow, and by another 
year I shall have a good bed.—D. W. W. 


[50610.]|—To Mr. Wetherfield.—The pawn- 
broker is under no ie . to correspond at 
all, much less to send off pledges, though as a trade 
custom he frequently does so at his own risk. 
“‘Quvrier’’ should get the address of some other 
pawnbroker in the town where his chain is pledged, 
write to him (inclosing stamped envelope for reply) 
giving date of ticket and amount of loan, and 
asking him the amount necessary for redemption 
of chain, its transmission as a registered parcel 
through the post, with a margin to pay for trouble ; 
this latter item may range from 6d. to ls.—it will 
not exceed the latter sum unless the case is a very 
exceptional one. There are some curious cases on 
record where pawnbrokers had to make good 
articles lost in transmission; this, coupled with the 
fact that in the majority of cases the pawnbroker is 
very grudgin ly paid for his trouble, may help to 
explain the churlishness of Ouvrier's uncle.— 
Ex-BLAckSxTrH, Gorton Crook. 


e eal tk tears | Medals. — I daresay 
«H. W. F.” will find all the information he re- 


quires about bronzing on page 193, No. 945, of the 
present volume.—Mr. R. W. Px. 


[50617.] — Bebronzing Medals. — Make a 
saturated solution of sulphate of copper with 
distilled water in one tumbler, and a saturated solu- 
tion of sulphate of zinc in another, the volume of 
the sulphate of zinc to be four times as much as 
the copper sulphate. In a third tumbler make a 
strong solution of cyanide of potassium (deadly 
poison); you will also want some strong solution of 
ammonia (not carbonate, which is sometimes called 
“ ammonia in the shops, but ammonic hydrate). 
Add the solution of sulphate of copper to the solu- 
tion of sulphate of zinc, then add some ammonia. 
There will be a blue and white i pro- 
duced, which will dissolve on adding more 
ammonia there must be just enough ammonia 
added to dissolve the precipitate, and no more; 
this will make a beautiful blue solution. Just 
enough cyauide of potassium must now be added to 
take away the blue colour of the liquid (which 
must be shuken well up after each addition, both 
of ammonia and cyanide) and no more. The 
medals (which must be previously well cleaned 
must be immersed in the liquid, and they wi 
speedily become bronzed. It is 5 to be 
very careful in making this solution, as the least 
difference in the metbod of making it makes a 
difference in the resulting brass. If you don't like 
all this trouble, ite to B. F. Brown and Co., 
18 and 19, Norman's- buildings, St. Luke’s, Lon- 
don, for a bottle of American Magic Bronze.“ 
It is applied with a brush to the surface of the 
object to be bronzed. I don’t know the price; 1 
have vuot tried it, so I can’t tell whether the result 
would be as satisfactory, but I have seen it highly 
recommended. The first method I have tried, and 
the result was, I think, very good.—R. A. R. 
BENNETT, Walton Manor Lodge, Oxford. 


(50622.)—L. N. W. R.—Most of the locomo- 
tives have radial axle boxes to the leading and 
trailing wheels. These, I believe, are preferred to 
the bogies.—NomENn. 


[50625.]J—Miorosoopy — Double Staining.— 
If querist means Dr. Beatty’s method of double 
staining wood sections, of course it is in E. M.“ 
He will find it in No. 573, page 10.—Nun. Dor. 


ore a hole 
tube with a drill moistened with turpentine, 
or dilute sulphuric acid. Cement two very smooth 
pieces of glass to the two oblique ends of the tube 
using a cement composed of 3oz. of isinglass and 
30z. of glacial acetic acid mixed in equal weights 
(to be warmed when applied) ; fill the tube through 
the hole with bisulphide of carbon, cork it up and 
cement it over. This is from Buckmaster’s 
Sound, Light, and Heat (page 75).— R. A. R. 
BENNETT. ; 
[50627.]—Brake Failure at Euston.— In reply 
to the above, I may say that it is the first I have 
heard of Experimeut runniug into buffer-stops at 
Euston on May 20th. There certainly was no 
failure of the vacuum brake, because the engine in 
uestion is not fitted with it. It must have been 
e chain brake, or some other unexplained cause. 
The action of the vacuum brake is most satisfactory. 
—- THUNDERBOLT. 


50632.]—Serpent’s Skin.—Soak in warm water 
till pliant, then stretch out and treat the under side 
with a strong solution of alum for a day or two, 
then moisten the skin again and rub in when still 
moist, commercial glycerine. The above will keep 
the skin pliant, and is a good substitute for the 
regular tanning process, the glycerine may be replaced 
by oil such as is used in dressing leather.—W. B. 

ICKEN. 


50632.]—Serpent’s Skin (Dried).—If you 
will make a square box big enough to put your 
serpent in, then make a small tank, holding about 
half a on, to put into bottom of box, fillit with 
water, put a piece of perforated zinc across box at 
its four sides about 2in. above the level of tank, 
lay your serpent upon it, close the lid of the box, 
and let it stand in a damp place for about 48 hours 
—if it is not 9 8 then, put it back again, and 
you will find that you will soon be able to twist it 
about where you like. — W. CARTER. 


50637.]—Soales— This is a singular query, as 
„Ego Alpha ” says that he draws lane, aud yol 
asks as to the scales for same. Hoe must have found 
out a the scale is regulated principally by the 
size o ing i 
made. For ordinary buildings a scale of 8ft. to 
the inch is suitable, or if small, 4ft. to the inch. 
For plans of ground, the scale may be anything 
from Gin. to a mile to 10ft. to an inch—the former 
being that of the larger Ordnance maps, the latter 
for 17 Roe cia A very useful scale ordinaril 
is 44ft. to the inch for plans, and 11ft. to the iih 
for sections.—DITTON. 


D a small 1 of gold 
and dissolve it in its weight of metallic mercury, 
which it will do in a short time, an amalgam bein 
formed. Clean the article to be gilded by means o 


a brush and a little ammonia 1 of course), 
until the surface is evenly bright and shows no 
tarnish. Put a little of the amalgam on a piece of 
dry cloth, and rub the article with it. Theu place 
it on a clean stone on top of the fire, taking care to 
let no dirt fall on it. Let it heat to the beginnin 
of redness. After cooling it must be cleaned wi 
a little cream of tartar, when it will be found to be 
lastingly and beautifully gilded.—CHEMICU®. 


[50647.]—Paraffin Lamps. From the descrip- 
tion, I think that the querist has allowed the débris 
of burned wick to choke the air-holes underneath, 
as the probable cause of the heating and explosions 
lies underneath, in said choking of the necessary 
current of cold air. Memo: I found it to be 
advantageous to enlarge these orifices.—A., Liver- 


J. 

P5347. — Paraffin Lamps. — Bad oil, Sir. 
Nothing worse than bad oil. I have had a similar 
experience. Some of the cheap (?) oils are simply 
abominable. I had my share of the nuisance 
winter, and was compelled to throw the bad oil 
away and get better from a fresh shop, for the 
stench from stove and lamp was unbearable. In 
one or two instances the wicks got so eee ioe 
with impurities as to make them useless, and I 

to get new wicks.— GEORGE EDWINSON. 

50647.]— Paraffin Lamps. — There are several 
causes of the defects mentioned. Cause of light 
drooping, wick has been in use too long, or is too 
thin, or the oil may be of inferior quality. If the 
wick is right and draughtholes in burner clear, the 
oil must be in fault, and to this I should attribute 
it, as the light droops. It burns below the lips of 
the burner and causes it to become hot, the oil in 
the reservoir becomes heated, aud an explosion is 
the result. I have more than a thousand lamps of 
different sorts pass through my hands in the course 
of a year, and it is astonishing the amount of care- 
lessness people show with regard to lamps, and 
more astonishing still that there are not more 
‘‘ accidents.” The following rules should be ob- 
served:—The burner should be kept clean. The 
wicks fill the tubes. The reservoir filled with oil 
every day. When burning common ofl it is danger- 
ous to allow the lamp to burn itself . I have 
written at length as Corrigenda will have a 
porion or ONON unless he attends to the above.— 
I. 1 


50648.]— The Gapes.— The entozoon that in- 
fests the trachea of the turkey, pheasant, fowls, 
and other birds, occasioning ‘‘ the gapes.“ is the 
Sclerostoma syngamus of entozoologists. The 
secondary body noticed by Curious“ is the male, 
which is only about one-fifth of the length of the 
female, in sexual union with the latter. They are 
reproduced by ova, from which tho young issue 
forth, and are supposed to enter into the bodies of 
certain inscct larvm, or small land molluscs as hosts 
—Dr. Cobbold thinks into vegetable matters, or 3 
short distance into the soil—and thence find their 
way again into the bodies of other fowls, &c. The 
simplest plan of removing the worms is by means 
of a feather stripped to within a few webs of the 
tip, introduced into the windpipe, and having been 
twisted round a few times, withdrawn, when some 
of the worms will be found attached. This method 
may fail to remove all, and is more effective if the 
feather is steeped in some solution that will de- 
stroy the worms, as common salt, or a weak infu- 
sion of tobacco. Care must be taken that the bird 
be not injured by the drugs employed. Change of 
food and place are also desirable.—M. W. 

50649.]— Well Sinking.—In reply to H. 

Booker, there is a chance for him to get rid of his 
water by boring through the impervious substance 
below his pit, so that the water will passaway into 
the chalk strata ; but he must first ascertain to what 
depth the chalk water will rise. For it may be 
that, instead of his losing water, that he will gain. 
I, in the neighbourhood of Seven Sisters-road, had 
a similar job to the one which he has, and lost 
water into the chalk at the rate of a hundred and 
twenty thousand gallons per day. There is another 
in St. Mary’s-road, Hornsey, which I sunk and 
bored for tuking the surface-water away; which 
answered the purpose exceedingly well until this 
water was taken away by the drainage. So that 
here are two places where the thing has been done ; 
but it is very expensive work, and you must be ve 
careful to first find out to what hei ht the 
water will rise. See Fig. 271, Building News, for 
Oct. 20, 1882, or Enarish MECHANIO, for the fol- 
lowing week.—P. J. DAVIES. 
[50650.]—Strap for Driving High Speed 
Sheave Pulley—Splicing Gut Bands.—Gut 
bands can be spliced the same as rope, either short 
or long splice. But why not use Helvetia band, 
spliced? I have used it to advantage for lathes ; 
no fastening is required, but single strand, spliced ; 
and if ‘“ Centrifugal ’’ will forward white lace 
gut, and publish his address, I will show him 
way.—Jack OF ALL TRADES. 


scttle. To the liquid portion add a little stiff gam 
arabic water. JACK OF ALL TRADES. 


“e” 


[50651.]—Glaze.—Albumen. Take the white of. 
an egg, well beat it up with a whisk, and let it“ 


* 
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The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list and send what information 
shay can for the benefit of thoir fellow contributors, 


Since our last N has replied to 50156. 


e E. 7 
blower for EPEE Organ, 94. 
a8 70 1. r. J. H. Evana or Others, 94. 
ulty Dynamo, 
. Polishing Steel Jewellery, 94. 
Fan Ventilation, 94 
Greenhouse 94. a. 
Green Sand ‘Cores, 94 
Zinc and Steel Pendulums, 94. 
Spiral Piston Springs, 94. 


Granular ieat Meal, 185. 

L. and N. W. Vacuum Brakes, 185 

. Perambulator, 185. 

L. and N. W. 8-wheeled Sleeping carriages, 185. 


QUERIES. 


— 2 — 


180652.) — Electro - Magnetic Motor.—I have 
made a large electro-magnetic motor with an armature of 
Arumi anapo, with seven iron bands connecting two 18in. 
pulley whee There are six electro-magnets on each 
vide: made af inch iron, wound with No. 14 14 wire. Three 
magnets attract an iron arm at the aame moment that 
three below attract another. These six are all connected 
in series, north pole to south pole; at the moment the 
arms come opposite the six e ets of one side, 
they cease to be electro-magnets, and the six on the 
other side come into action. The make and break is by 
a cog wheel with brass springs. The size of drum is 2ft. 
by 15in. My battery is 100 cells of bichromate of potash, 
with hy ric acid. It does not work with the power I 
youl bey : ty I e cause is gee her o that I 
on orce m e single one o 
the electro- sted e battery, attracts 
half, and wie it 80 fast 


I can take a similar iron bar away with a ttle 
force. BB Will any of your readers 
explain — M. 


150653. Asia Stains in Gold.— What will take 
them out! They are slight ones. L' On. 


“ Hamiltonian System of 
ages. —I want to know if there 
tem for 
» where I 
them | The 5 system 
consista of interlinear and strictly literal translations.— 
On 
8 J—Stohrer’s Medical Cells.— What would 
the smallest number of the above that would oe 
useful to a Joune min i is extremely nervous, 
otherwise in good health ?— L'OR. 


(50656. Nr ot pape —Having lost an eye about 17 
yearsago (I being then aboutfour yearsold), t the eyelid of 
the lost eye (which is three-parts gon of course, 
grow in proportion with the might one one, ai ha had an 
artificial one „which is, however, too small, and 
the skin of the lost eye being rather tight, I should like 
to know what to do,— ARDENT. 


(50657. nr in Greenhouse. Will 
some one kindly te there can . pr 

that will serve the place of tobacco- peper to have the 
same effect upon insects upon plants d at the same 
time say if it is possible for me to peyare tobacco-paper 
and how am I to procecd !—W. F. TayLoB 


150858. Medical.— To Dr. Epuuxos oB Da. 
Al. LIN SOV. - An intimate friend having ruptured a blood- 
vessel on one lung has, by the advice of an eminent hy- 
sician, taken one table ul of ergotine every 
hours for three weeks. I should be grateful if you would 
inform me whether it will have any injurious effect on 
his system. The ergotine is diluted, when taken, with an 
equal quantity of water.— Ax Axxiobs Eucuikxx. 


50659.]J— Conca ve Lenses. How can the focus of 
concave lenses, such as eyeglasses, be found! The text- 
books any by the same rule as for convex ; but I cannot, 
by this means, ascertain the focus in inches.—Countay- 
MAN, 


\50660.J— Artificial Ioe.—I have been making some 
experiments lately in the production of ice 7 a small 
cold air machine; but have been unable, hi toget 
the ice as clear as that made by ammonia ma er 
machines. I have used deep tins holding about 601b. of 
water euch, fixed in a box which I keep filled with air at 

a temperature of about + 10° F., the mouth of the tins 
being open to the atmosphere, and each tin fitted with an 
agitator. Ice is formed, but is . opaque, be elad 
in the centre more like solidified snow sh 
if you, or any of your subscribers, could show me the 
cause of my failure.— F. W REI WRIOGHr. 


(50661.)- Height of Water. A Gin. pipe charged 
with water at Tubb. pressure to the aq. in. 11 a fireplug, 
I put on a standpipe, and a short length of hose, and a 


' —Geolo ical. I found in some 
ane n 2 


branch pipe with a jet lin. bore, and found the water 
reached a certain mark. Having tried jin. jet and gin. jet, 
found hag to eel the other two in height. any 
one e to work out the heights reached with differ- 


ent iw etara of pipes, and different pressures and jets ? 


o ogay. -A desires to leave B. fi, (O0 at 
death. Lb to avoid payment of legacy duty. 
p can this be done 1—NATURAL. 


; soo |= e-test.—I should. be greatly obliged if 

of the E.M.” could furnish me with a good 

reliable teat for aniline or naphthol solonre ut commercial 
archil liquor !—C. R. J. 


[60664.)—Carbon in Steel.—I shoul thank some 
chemical friend to Ti me a simple method to determine 
the carbon in steel | I hear a great deal about Eggertz 
colour-test for this purpose; but do not understand it. 
I woa Dank any to give me a clear explanation. 


150885. ]~Caledonian Rai lway Wheel Tires.— 
Would some reader of the E. M.“ kindly give the fol- 
lowing information t- What are the internal diameters 
of Bessemer steel tires in general use by the Caledonian 
Railway Co. (rolled size) for K locomotives (pasiga and 


e relle weight per tire, ng ue Aei 8 


of sec- 
tion. —Sreec. 


180688.]— TO Alfojoe.”— Would you kindly inform 
me how you deal with watches having the coils of hair- 
spring rubbing against each other! I have had several 
watches 1 to me recently having this fault, 
canang them to gain time. I have a plan I adopt with 


ch sp but believe yours will be more aimple.— 
Paio .- Wohrnan. 


3 3 . Is 5 of potash at 
bichro po 15 posed b igniti 5 3 
mates ing ecom y on; bu no 
particularise. I want to know, as a guide in drying the 
above for Penney’s Iron process. Mitchell says, nent hs 
incipient fusion. I have heated until a small 
turned uqa and black, and partly recovered its co ca 
cooling that rt ayers paca or must I liquefy all to 


make sure of drying it th hly ? (2) Is the tin 
chìoride ” test for poa 2 e under all z or 


do any bases or by their mene in the solution, 
prevent preci itation, or its colour! For simply 
int e presence of gold, is the above test the 


best! Is it safe to separate gol ld from any mixture of 
w minerals, with bromine water, and then test 
trate with chloride of tin: 


Fresenius pro 
as this: the N of iron is . diluted, mixed | ird 


the ay ae nor accepted the dividend. Now (just as I 
expected) stock-in-trade hag in horses, &e., re- 
turned, business going on as aa before, and the late debtor 
driving about smoking ai 
creditor when he knows it i is} 
and ought to be severely dealt wi 
now advise me to do, 3 my 
or punieh the debtor JBO. 


(50673.)—Single and Rouble A Sheet Tron.— 
of sheet iron, what does ‘single ” and 
„double . 1—D. Srencen. 


[50674.]—Bottled bla Pi What advantage is it to 


ed wines 1 dinally, or on their sid 
instead of vertical 1. What do does it matter to the 


liquor inside—does it improve it in any way !—D. 
BPENCKR. 


"50675.}—Barrel - Organ.—I have all the back 


numbers of E. M., referred N 


ebt 


barrel, &c.; but ra ty is © 

wi fessi man to do it for me. I 
found a great, help in e answer that ” gave 
to “ Tom Tit,’ the bellows. I made a model 
Dyt the sketch given 5 . Fryer, but found them very 


in their action. Will Organon, or any reader, 
mein working the barrel and bellows with the 


Rache 


feet ry. 


1 strength of Beam. How must I cal- 
te the strains on à beam loaded as per sketch! Main 


ee C 

Weight of oo er B a 

Bae Tas) J. hove Plrttuer, Fresenius, 1 and 2, Button, | Weight of 10 tons on to main girder ; girder C 8 tons, and 
illips, Mitchell (sufficient for most purposes), Valentine, D 10 tons.—D. Srexcen. 


and Oliver, North (simple, but incomplete). (5) Is there 
siy substance which could be used in the manufacture of 
-liver oil (such as salt, soda, &c.,) which would 
vent the oil from emulsi for any length of time 
certain batch of oil, soon after being converted into = 
emulsion, returns to its condition as oil. Could beer, 
brandy, or vinegar casks, used in the original making 
cause this I—LABRADOR. 


(50668.|—-Cement for Vuloanite.—Will one of 
our readers kindly advise me what cement to use for 
1 canite, so that the joint will be acid 1— 

one for Joining vulcanite and indiarubber 
7 1—3. H. W. B 


gravel pits, 

„some pieces of stone which looked like 
par rolled an 'Waterworn ; but full of holes, varying 
the 32nd part of an inch to fin. diameter. The holes 

were round, and upon inspection, like sketch, A being the 


S 


a inside. The chambers marked B are hollow and 

empty, except the fine stem which runs down the centre 

8 N N aiaa which divide toe 

a ces e a 

the ne tonas, before being broken, are like raina boiled 
when heated in the fire, they turn flesh colour. 

Would any of the readers of the ag M.“ kindly say 

what they are [—J. T. 


50670. — Differeace Between Consols ane 
New e’s.—Will some of your co den 
kindly ex puin their origin and why they are erent in 


market value, seeing they both pay 3 ata interest ?— 
D. Spencer. 


50671.)—Length of Tunnels.—Can some of your 
way correspondents give a list of the length, kind of 
atrata, from what authori ity uoted, and cost of, say, a 
dozen or so of the prin bal 
England or the Continent, &. 1— D. SPENCER. 


[50672.)—Liquidation—Fraud.—To Mr. WETHER- 
FIELD.—Some four months ago, you kindly gawe me 
advice. Before the, petition was filed, the stock in trade 
diminished, horses and conveyances, &c., disappeared. 
Meetings of creditors were held; but no udlie sale of 
3 place, a s dividend of ee ings in the 

was declared, payable by promissory n Being 
gusted with the w le 5 whatever in 


tunnels made either in D. 


(80677.)—Legal.—Tc Ma. Weruenririp.—I nave à 
o- | Bie owner of the adjoining properiy hee a Aia 

. F ted 
ta fence, partly f wn, which divi 

perty. Now, I want him to ir this fence so that 

en is cultivated, no amage would occur, 

his tenant’s horses, or 


pele be tresspassed upon b 

else. I have him several times to do 
D Ybut e maintains that cannol compel him to fence in 

5 What can I do ? Can I, or can I not, com 

him to put up or repair his fence ! If so, how ought I 
to proceed, as I want it done prompliy 1 I cannot afford 
litigation, but he can well aff to repair his fence or 
put up a new one.— Juno. 


50078. end Sewing NMachine.—I have 


Phen tho 


bt a second-hand Wheeler and Wilson’s 
, and cannot make it deliver the stitch. 
some of our numerous ers kindly give me information 


concerning the same 1—0. T. B. 


50679.|\— Athletio.—Will some one or other of our 
athletic 5 kindly inform me what is the best, 
time on for the one mile flat race (foot), from the 
at ah rt ia either amateur or professional !—E. 


(50680, W Metropolitan Railway and Tenk 
Engines.—cketches and information wanted of the 

tank engines in use on the Metrop 'litan railway, and on 
local lines of other eee round London. Early re- 
plies will oblige—C. Faxwis. 


[50681.}—Joy’s Valve-Gear.— Wül some 
spondent give a information of the a 
11135 to the new G. E. R. 
Is it exactl 8 to that on the L. an 

Frewiy. 


COorre- 

abore 
engines 

N.W. goods 


eee .—If A. and B. each has an account 
delivered against the other, and B. then goes into liquida- 
tion, paying 58. in the f. can A. claim to have his own 
account B. set off in full as far as it will go, or 
must he f pay in full and yet take only the com- 
eae E The latter I think was formerly the 


CCC 
mon went in pP a y ou 
meane. I fied out he ha» been borro money without 
my any onient from one of the customers, for his own 3 
convenience. The lender having recently 
stock from us, kept back the amount i loan he “had 
privately made m 7 parer on from his payment. I told 
my partner I would end the partner) the money to 
him from being troubled, but that I must have an 
IOU for the amount, and another substantial name 
on it besides his, so I have been given the aes 
May 10, 1883, I O U twenty pounds Although 


What Iam anxious to know is, altho CEL 
s money) haved gota (partner who has had d the beneat 
of the poplin got a good claim the 


Sedona aa edri 


although he did not handle the money! 
—D. e 


of oxygen, su it remains gaseous at 140° C., 
and unner a pressure of MS-A metea of mercury, be 
made from of potassium chlerate (From 


Arithmetic.“)—Krrs. 
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50685.) — Chemical Calculation. — If liquid 
ger ap the density ‘89, what would be the volume of 
the liquefied gas 1—Kxeys. 


[50686.]—Portable Gas.—I want, for at least three 
times in the weck, the power of a horse to turn a gear for 
from onc to two hours, the object being to do the churn- 
ing from 40 dairy cows. There is no water power avail- 
able. A steam-engine for such short periods of work 
would not be worth the bother or expense, and wind is 
too uncertain. I therefore think of a gas-engine, which 
I am sure would be just the thing for my purposes ; but 
there is just this drawback : that I am not nearer than 
10 miles to the 55 I believe, however, it is 
feasible to bring the gas in bags to work the engine, and 
the ordinary rubber bags used with the oxyhydrogen 
magic-lantern are available. 1 wish some more experienced 
friend to tell me of the quantity of gas I might put into 
these bags. About two cubic y would drive a gas-engine 
with the power of one horse for two hours. If this should 
be sufticient, we should be able to bring our supply of gas 
for the churning-engine Lome from the city each Satur- 
day with our weekly marketing.—E. B. Fexyessy. 


asada ae Plates.— On develo my dry 
atine plates, I find some of them spoiled by spots : a 
Tittle black dot in the centre of a brownish halo. What 


is the cause of this? I develop with pyro. and bromide 
of ammonia !—Spror. 


[50053] — American Ohurn. — What is the 
p ple, and how constructed, is the new American 
churn called the Separator 7—Jony But. 


(50689.]—Collodion.—I have a quantity of Mawson's 
positive collodion. It was sent me instead of negative 
collodion to make magic-lantern slides with. Is it better 
for this purpose than the negative? My consigner says 
it is.—Doosrruc. 


* 


(50000. —Gelatine Plates.—I have got some of my 
ge ine plates too dense. How can I rectify tbem ? 
tried soaking them in the h bath with citric acid for 
two days; but it seems to have no effect. I appeal to 
some friend to enlighten my darkness.— E. B. Fenxxssy. 


[60691.]—Gilding Watch Movements.—Will 
some kind reader in the E. M.” inform me on the 


above : how to put that frosted ap nee generally 
i both bath and battery 


seen in watch movements ? I have 
for ordinary work.—Joz Goss. 
150692.]—Plaster Heating.—Can any elder brother 


reader tell me the cause of plaster of Paris getting hot 
after being mixed with water; also what causes plaster 
to get hard—TI find that it is apt to twist. I should like to 


know the cause of this, and if anything can be done to 
prevent twisting ! YOUNG APPRENTICE. 


(50693.]—Speed of Overhead.—I wish to know 
wha‘ are the speeds (quickest and slowest) at which the 
overhead shaft should revolve, suitable for driving fly- 
cutters, and milling wheels, &c., both for and 
metal work, when it 1s fitted with grooved driving pulleys 
of 6, 8, 10in. diameter respectively [—Cnuescenr. 


[50694.]—Bedroom Ventilation.—I am about to 
ventilate some b ms, and shall be glad of your 
readers’ opinions as to the best method of doing so. I 
prepose to use theringham’s inlet, and Arnott’s outlets. I 

resume the inlet should be about 7ft. from the floor, 

ut am doubtful whether the outlete should be placed 
near the floor or ceiling, as in one place I read that foul 
air rises, and in another that it falls. There will generally 
be no fires in the bedrooms.—W. H. K. 


(50695.)—Legal.—To Mr. WETHERFIELD.—A widow 
having youthful children to bring up—having adminstered 
and received her portion of her late husband's estate ;—can 
she lawfully draw all or any part of the interest of money, 
being the young children’s share 1—ALrHA. 


(50696.]—Legal.—To Mr. Wernervimitv.—Will you 
be so kind as to give me your advice on the following case ? 
Certain property, cash invested, freehold and leasehold, 
has been left by a father to his four children equally, 
but his widow is to have the use and poa of the estate 
during her life. One of the leaseholds lapsed this ycar, 
but was renewable for a further term of 60 years on 
payment of a fine, and doing the usual repairs to the 
satisfaction of the ground landlord. These repairs have 
been done, and the new lease completed ; now the 
bill is sent in. I wish to know who is to 1757 for the re- 
pairs done—whether the executors out e estate, or 
the widow (as enjoying the profits) out of the rents! If 
it can! y be pe out of the estate, the executors are 
quite willing to do so, as it would be rather hard on the 
widow if the money had to come out of the rents. There 
is a reason why the executors wish to be strictly in legal 
form, viz.—one of the children has mortgaged this share 
to a stranger, and the executors fear that uf they make 
illegal payments out of the estate, so that, at final 
distribution there should not, in the fourth share due to 
the one who has mortgaged his interest, be enough for 
him to pay off the mortgage, the executors would have to 
make g any deficiency out of their own ets or 
shares. Would that be ro, or could they | y pay all 
costs, including the repairs, incurred in renewal of the 
lease 1—PxRrlxXED Executor. 


50607.]—South Kensington Examination, 
1883 — Will one of our electrical friends solve the 
following? (1! The terminals of a battery formed of 
seven Daniell cells in series are joined by a wire 35ft. 
long: one binding screw of a galvanometer is joined by a 
wie to the copper of the third cell (reckoned from the 
copper end). "ith what point of the 85ft. wire can the 
other serew of the galvanomcter be connected so that the 
needle shall not be deticcted ? (2) A hoop of wire is 
made to rotate uniformly about a vertical axis. Show 
the direction and variation in strength of the current 
generated in it at different periods of its revolution.— 
East AN OLIAX. 


50098. — Legal. To Mr, WETZRTI EL D.—A woman 
has some freehold property left her by her father at his 
derease; she became the mother of two illegitimate 
children; she was afterwards married, and one child was 
born after marriage, but since dead. Before her marriage, 
the said property was pluced in trust for the benfit of her- 
self, ber heirs and sn for ever, the husband bein 
one with two others. ‘The husband is now dead, and the 
widow wishes to sell part of the property to pay off a 
mortgage. One trustec and one illegitimate son are 


Aue brown dust. 


illing to sign conveyance ; the other illegitimate son ro- 
fuses to sign, also the other trustee, unless be is paid a 
disputed account of about £12 which heclaimsof the estate. 
Can the widow, one son (of 21 years), and one trustee sell 
the property without the consent of the other trustee and 
son r can the consenting son be appointed trustee in 
lieu of the one who will not sign unless paid Would it 
be possible or convenient to appoint a fresh trustee 
altogether I—J. H. B. 


50699.|—-To W. H. Stacpoole - Westropp.— 

ould you oblige by giving particulars of the heel straps 
or stirrups which you mention in your letter ap ing in 
the E. M.“ of the 18th May—size, and how fastened to 
pedals’? I have been trying for some time to construct 
something similar, but don’t succeed. Your reply will 
very much oblige—D. W. W. 


{50700.)—Stock Beers.—Would any of “ ours” 
kindly give a description of the method usually employed 
in treating beer (which had been brewed about February) 
in casks, prior to delivering to customers during the 
summer months 1—X. X. X. X. 


50701. — Pitch Boiling.—I occasionally require to 
melt quantities of pitch in an iron boiler. A hard crust 
soon coats over the bottom, and if not chipped out with 
hammer and chieel, causes the iron to burn through. 
any solution could be eppliee on the inside to prevent 
this sediment adhering so hard to the iron, it would be a 
great favour to know what it is.—Cannon. 


60702.|—Proctor’s Star Atlas.— On large atlas 
X Urse Majoris is, on May 1, placed 18h. 18m.; on May 8 
5 20m. Which is right! Arcturus is marked 


Ry which, as far as I can understand, means double, 


red, triple, and variable; but why is both double and 
triple attached to it! Is 2 1559 on map the same star as 
284 in Webb? If so, is its true declination 65° or 65° 17’ 1 
58 P X is 10°17 in Webb, 10h. 20m. on map. Which is 
right! O Draconis is Ich. 49m. m Webb, 18h. 52m. on 
map, and u is 17h. 44m. in Webb, and 17h. on map, 
O being displaced one way, and vy! the other. What is 
the explanation ? There are a number of these varia- 
tions of different amounts, and not always in one direc- 
tion, for which I find it difticult to account. ¢ Cassiopeie 
isnot in exactly same place on map 2 as map 1; but 
without giving further instances, probably the explana- 
tion of these will explain all others. Will some London 
observers kindly say on how many nights on an average 
they find the air steady enough to split 1“ stars with any 
aperture, and specifiy aperture and power! Of course, 
even in London some situations are v much better 
than others. I find smoke always interfering with def. 
stars with 400 always unsteady, or nearly always. 
Aroturus is properly marked D and T, what is the mag. 
and distance of the companions !—Epwiy Howes. 


50703. —Deodorisation of Sewage in large 
Works.—Can any of your readers state the best way of 
practically dealing with the excreta, &c., produced in a 


works employing, say, 1,000 men, in a situation where 
there is neither town sewer nor natural outfall, so as to 
entirely avoid a nuisance, and at sam? time secure any 
possible commercial value! A pracu description of a 
process which has been tried and found to answer, ora 
reference to the owners of sucha system, is required rather 
than a mere description of an idea not yet put into pruo- 
tice. —CHLORINE. 


(50704.|—Cylinder Electrical Machine.—Could 
Mr. Lancaster, or any one, tell me what is the matter 
with my cylinder electrical machine? The cylinder is 
ŝin. diam. and 12in. long, and I can only get a spark jin. 
long from the conductor. The rubber is hair, covered 
witb leather, and well amalgamated, and the prime con- 
ductor is wood, covered with tinfoil, brass points, and 
well insulated. I have tried everything, and no better 
result.—C. P. C. 


50705. — Rising and Setting of Sun's Centre. 

wish to calculate the time of apparent rising and 
setting of the sun's centre, also the real time of rising 
and setting of the true centre. Will F. R. A. B.,“ or 
some other correspondent, oblige me by saying what Iam 
to call the zenith distance in each case? Dip of the 
horizon need not be taken into account, the calculation 
being for the sea-level. What would be the dip of the 
horizon at a height of 250ft. above sea-level ?—BUNRISE, 
Constaatinople. 


(50706. |—Clock Weight.—To “ Atrosoz ” or “ R. 
B.“ — Would you kindly say how I could substitute a 
weight in place of spring in a 24 hour clock! How can I 
find the required weight J—Ex-8TupEnrT. 


(60707.}Chloride of Zinc.—I am informed that 
spirits of salts killed with plenty of zinc produces chloride 
of zinc solution. Will some chemical reader kindly say if 
this is the case ?2—Ex-STUDENT. 


50708.]—-Chemical.— Will any of the readers of your 
valuable paper say what is the precise action which takes 
place when NaHO is added to a water containing CaCO, 
and CaSO. in solution I- MALrow. 


50709. Una Boat.—What is the proper beam for 
10ft. long 1 What is the right 5 (I mean total depth, 
not merely draught of water) ? What should be the size 
and weight of the centre board! I am unable to get at 
Dixon Kemp’s book, or I would not have troubled you. 
— XX Ancient MARINER. 


157 10.) —Affldavit.—I should be glad to ask Mr. 
Wetherfleld whether a magistrate attesting an aftidavit 
will suttice, or whether it is necessary to be made before a 
person specially appointed for this purpose - W. F. 


50711. Rust Joints. — Having prepared rust 
cement for steam pipes, I took Molesworth for my guide. 
1 tal-ammuniac; 2 Flowers sulphur; 80 Iron borings 
(quickly setting). 2 Sal- ammonine; 1 Flowers sulphur ; 
200 Iron borings (slowly setting). I mixed the above 
well together to a proper paste with water, and broucht 
it close tugether, and let it remain from two to three 
hours before using it, after which I put it into the joints, 
and well caulked ıt with steel point tools. I may say be- 


g | fore doing this I cleaned the flanges with muriatic acid, 


and to iny surprise, after the steam having been on the 
pipes a few days, the cement comes out of the joints like 
If I have erred in the preparation of 


If | relieved, and 


If | any information you can give me as 


the above, I should be obliged to be instructed on the 
same.—ANx10Ua TO Know. 


[50712.]—Medical.—When I was three years old! 
had some disease of the bones of the fingers, which, in 
some cases, made the bones enlarge at the jointa to om- 
siderably beyond their natural size. I think that 
same thing is coming on again now. If Dr. Allineon or 
Dr. Edmunds could tell me what the cause of this is, and 
how to cure it, I should be very much obliged. -M N. 


(60718.}—Concertina.—I have an English concer- 
tina which lacks sweetness of tone. The reeds are metal 
resembling gunmetal. Could I obtain a sweeter tone by 
inserting steel reeds in place of metal ones! Should [ 
obtain better tone if were thinned, as they appear 
to be rather thick? Or does the tone d d oa the 
general make of the instrument throughout !—Zamra. 


(50714.]—Magnetic Sleeping Cap have 
i I find answers 


invented a etic sleeping cap, which 
admirably well in relicving and coring neuralgie pains in 
a short time. Members of my f y have been very 


much troubled with this complaint after getting warm in 
bed. The cap has been applied—i.e., put like any other, 
and tied with strings to keep it close to the fuce, andina 
quarter of an hour or twenty minutes they have been 
t their usual night’s rest. I find the 
metal is too thick with which it is made, and makes it too 
heavy to sleep in. Could any of your readers tell me the 
name of any hard light kind of metal that would mag- 
netise welland retain a strong power, say a thin hard 
metal about the thickness of — stroke 
or dash, and where it could be , and if it would 
require to be tinned over! I have used sheet steel of 
the thickness of this — . dash. I would feel 
obliged at the same time if any one could tell me how to 
prepare some inorganic matter that would not up 
when it came in contact with the human body, my a 
thickness of honey or molasses, so as not to work its way 
through any garment. I want to imbed the metal in it 
while it is being stitched in the garment to keep it from 
shifting about. I have used rosin thrown down in fat 
without salt, which answers very well; but the fat 
comes through after it has been worn a short time, and 
the rosin, when cool, sets in ite original state, and adds to 
make it clumsy instead of light. I find magnetic gar- 
ments have a wonderful effect on all kinds of diseases of 
the human body; perhaps, ın some cases medicine would 
never accomplish what magnetism could. It will do ita 
work without medicine: but if a little medicine of the 
right kind is used or combined with it, it will tend to 
accelerate the cure. By the bye, is there any simple pro- 
cess of depositing solder on tin or metal without using 
the soldering iron ? It occupies so much time, and makes 
the process so slow. I shall be glad of your advice. or 
suitable 
metal, inorganic matter, &c.—Hy. Ronmsox, Antwerp. 


1507 16.]I—Legal—- The Factory Acts. Would 
some reader of the E. M.“ kindly inform me whether it 
is legal for the proprietor of a dressmaking establishment 
to allow his employés to work from four to five o'clock in 
the morning until half-past nine at night! It is repre- 
sented to the factory inspector that the hours are from 
8 a. m. to 8 p. m., and on Mondays from 8 a.m. to 4p.m. ; 
but the indoor ” hands are expected to be in the work- 
room by five o’clock in the morning. The outdoor 
bands do not commence before the specified time, and 
when they work after eight o’clock at night a notice is. in 
accordance with the requirements of the Act, sent to the 
department; but no mention is made of working before 
time in the morning. It is not only paid hands ” that 
are thus imposed upon, but young apprentices are alw 
expected to be at work before breakfast. It is eeldom 
et they leave at four o’cloak on Monday afterncons.— 

ERITAS, 


507 16. OCity and Guilds Institute.—Having 
had something to do with the Technological Examina- 
tions under the City and Guilds Institute, London, Iam 
wishful to know how it is supported—by the Government 
or otherwise, and in fact as much of its history and work- 
ings as any of ours can give.- Jo] DEWHURST. 


[507 17.I—Lancashire and Cheshire Unfon.— 
There are examinations held every year under the above 
institution. Are there any prizes offered to the studente ! 
Is there any grant allowed to teachers? How is thi 
institution supported, and what are its objects '—Jonuy 
DEWHURST. 


507 18.] — Oceanic Depressions. — On what 
grounds it been argued that the positions of the great 
oceanic depressions have been permanent during pest 
geological times !—Joun DEWHUBST, 


507 19. Periodie 8 m.—Give an acconnꝰ of 
the method of grouping the chemical elements known a+ 
the periodic system, and point out the relationshipa 
which this system renders evident.—Joax Dewnvtst. 


(60720.|-Mfars and the Earth.—lIs it true that 
Mars and the Earth show a larger proportion of land in 
the Northern than in the Southern hemisphere, and if 39, 
is there any probable reason for this preponderance !— 
Joux DEWHURST. 


(50721 }—_The Heron.—The heron is often Sen 
standing in shallow streams, where he catches fah much 
larger t those generally found in similar spots in kis 
absence. Can any reader or naturalist give me the reason 
for this '_—Joun Dewucrsr. 


(50722..—Oldest Writing.—What is the oldest 
known writing in the world !—Jouy Dewnursr. 


(50723.}—Vacuum.—Could any reader kindly refer 
me to experiments showing the greatest degree of vacuuna 
which can be obtained by a jet of high-pressure stenura. 
aud the best proportions and arrangemeut of a jet far 
the purpuse [—DuBLisieNsis, 


(60724.]—-Electro-Deposition of Tin.—Will any 
of ours kindly inform me of best solution for depositiu =y 


tin on iron! I want about jin. thickness of tin on soma +- 


iron bars, and have dynamo machine to supply current 
but do not know best solution to use to get so thick 
coating of metal.—L. H. 


(6725.|\—Lantern Microscope.—I have a 3l 
comb nation condenser to my lantern, and an object o 
bination of Zim. focus from back lens. Woull 
Lancaster kindly tell ne at what distance the o 


3 


17 
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should be placed from the condensers I suppose it 
should be in the focus of the object-glass{! Is there an 
oe aes of sufficient power for the lantern microscope — 


(507 dad Polishing Glass.—I have several ale and 
wine glasses that have been ground all over. Will some 
ope kindly inform me how I can repolish them !— 

LISH. 


[60777..—Glass Frostiag.— Will some kind reader 
of the “ E. M.” inform me how I can frost patterns on 
„like those we see on paraffin lamp da globes. 

co.! I have been told to use fluoric aci 

get that ground a with it, like the glasses 
named, and I find when treating the same with a little 
of the acid, the patterns will all scale off.—¥F ost. 


(60728.]—Extraordinary E. M. F. of Battery.— 
To SIGA. - At a school of electrical instruo Hon in 
London, one of the lecturers informed the studenta that a 
galvanicoellexcited with persulphate of iron (Fe: 380.) was 
said to give an E. M. F. of 2'249 volts. Will Sigma,“ or 
some competent render kindly say what the arrangement 
of such a cell should be !—whether single or double fluid, 
FaR e metals, and the chemical action in battery 1— 


(507239.7 -Legal.— Would Mr. Wetherfield kindly 
answer me the following! A. is a depositor in a Build- 
ing Society, the secretary of which has defrauded them 
of a large amount of money. A gives notice for the with- 
drawal of the amount standing to his credit. Some weeks 
after A.’s notice is given, the society pass a resolution to 
deduct four dent. from the capital of each depositor, 
to make uptheamount of the late secretary’s defalcations. 
Now, this resolution being passed after A. had given in 
his notice, can the society legally deduct this 5 
Tror tha amount due to A. when his notice has expired ? 
—Brxeapy. 


(50780.]—Telescope.—I have a three draw teleacope, 
the large glass of w is 13 in. in diameter, and want to 
know (1) I it can be adapted for astronomical 
by the addition of a night eyepiece? (2) What is the 
ht eyepiece, and how much would a cheap one cost ? 
(8 How can I fix or steady the eave rule observing ? 
t is an excellent instrument for parposes An 
hints on the above will greatly oblige—Sraz Gazer. 


[50791.}—Tarning.—Will some one of our clever 

i „ ki suggest a remedy for 

excludi ing turnings from the screws of slide-rest and 

further state if it is any advan , or otherwise, in the 

centre screws being screwed into their reapero positions 

instead of being coned, as I had expected! The lathe is by 
a first-class er.—MA ONETO. 


80782. — Magnetism. — Will Mr. Lancaster, 
u or some other able electrician, kindly inform 
me how to proceed to magnetise some steel bars 1ft. long 
by 14 by 4, by means of some powerful horseshoe magnets 
I have or would the battery process be best !—if so, 
kindly explain what bat power would be required, 
aleo, what weight ought cach bar be able to support when 
thoroughly magnetised to full power !—Muaanrro. 


1 Brass and Copper.—I want 


process y 
could be done by boiling them in soda and water with 
chips of block tin. I have tried it several times, and once 
or twice the articles have been fairly covered, but it is 
very uncertain. Can any reader inform me of some sub- 
stitute for soda, as I think the fault lies in the use of it 1 
—Gas ENoIneer, 


50784.I—Weak Negatives.—Will a ic 
su iber tell me the cause of weak . t 
Also, is 97 a 8 of jud KS me for 
exposing by the appearance of the image on the focussing 
glase ? If so, how should the image appear !—LEARNER. 


[50735.]—-Oabinetmaking.—Some time ago there 
was an article on cabinetmał ing (apparently introduc- 
tory). I bavo been looking for a continuation in every 
number since; but none has appeared yet. I shall be 
plad to hear if there ia to be more of it, as it will, no 
oe interest a good many as well as — OSWALD 
TWIsTLe. 


[So should we. Correspondents who promise informa- 
tion should, when possible, keep their word.— Ep.) 


„F one.— Given a telephone, a call 
„two Leolanché cells, at each of two stations con- 
neoted with line wire, and all in working order. It is 
desir. d to add a microphone or transmitter. How should 
this be attached! Is an induction coil also necessary or 
advisable! If convenient, in reply, please refer to 
diagrams on p. 90.—C. W. 


[50787.}-Anti-Stylographic Pens.—Could not a 
mechanical one be worked out cheaply and easily on 
following Da P ma 5 one son brie It Rabie 
not perha so elegan use; bu „ touching the 
top occasionally with the finger of the other hand would 
but be equivalent to a dip in the ink bottle, and what is 
so handy, you could carry and ink always with you. 

ider formed of a hollow tube to be filled with 
steel pen (both ends 
iece when not in use or in 
older to have a wire with 


4 

fluid ink, and carrying an ordinary 
having a movable sores ng 

5 erat ont a 2 kept t ing protruding 
sma ob on top, kept by a spring 

hoider. When touched by a of the other hand 
and pressed down, or when pushed against your chin, or 
any convenient object near where you are writing, thi 
wire to force out of a minute hole at the pen end 
of the holder and on to the pen a small quantity of the 
ink, o mr ch as would be equivalent to a dip in the bottle, 
Pyeng 1 a small air compresser within the 


150788. —Gauging.— TO O. V.” on Ornens.—I 
have an old book on this subject (date 1753), which states, 
after ta the measurement in cubic inches, the divisor 
for beer, ons 282, and for wine and all other liquids 
281; but if for dry measure, 272}. Am I to infer by that 
that there are three different sized gallon measures? The 
other day, in measuring a cylindrical vessel containing oil, 
I could not obtain the right quantity by either the above 


divisors ; but I arrived near the mark in this way. 
after finding the area (Iin. p), and . by the 
number of inches in length, and reducing to cubic feet, 


but I cannot | the trad 


from. 


this | which 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 950. 


and reckoning a cubic foot to weigh 62}lb., and 101b. 
avoirdupois to be equal to a gallon—was that the right 
way! Or what should be the divisor fur liquids, and is 
there any book on mensuration without the use of 
algebra, as I have one with that formula, but cannot get 
on with it !—Cyrneza. 


[50739.)—Bisschop Gas - Engine Valves. 
Would any reader kindly give me a description (with 
sketch) of the igniting inlet and exhaust valves of the 


Bisschop gas-engine !—J. H. H. 


(50740.)—Mixing Oil Paints.—Will eomeone in 
for Aing ap, tay. eaten pounds’ of diferoat ana ios ot 
or up, say. seven pounds o eren o 
stone colour and colours, as sold over the counter ! 
Which is best to use—patent driers or gold size! Oan I 
warrant Brunswick to be harmless f 80 
often fidget about whether there is any arsenie in greens. 
What is the reason that zinc white applied to outside 
work becomes stained and streaked with black after one 
)) io tain i Tondon | I am told Van- 
dyke brown is a bad drying colour. Is it so, and why ? 
FFF which never dries with oils 

{50741.J—Water Brash.— Will some of your 
medical readers or others kindly give me advice upon the 
best means of preventing or curing, the above very 
troublesome and painful complaint ? I have been 
subject to it for some years, and have tried many 
remedies : but without much relief. It arises from 
indigestion, from which I suffer. I have lately been 
recommended to abstain from tea, coffee, and cocoa, and 
take water or milk and water instead, which I am now 
doing ; but find little relief, and suffer much from wind 
and pain in the stomach, which brings on the water 
brash, after which, fora time, I feel benefited. I may 
say that I rise early, have plenty of exercise, and am 
careful both in food and drink, 90 years of age.— Dys- 
PEPSIA, 


10742. I—Qulck Aoting Magnet.—I shall be 
much obliged if some of the electrical contributors to 
** ours’’ will tell me if a et can be made, excited b 
amoderate battery, toact witha meresnapping contact wi 


y . ; the work to be done is light. If uch a 
e, 


can be what will be the proportions ! The secon 
current, of necessity instantaneous, will, I know, work a 
magnet—e.g., Jamin’s bell - rin magneto, Healy and 
Hastman’s railway signal, and a apparatus em- 
ployed on the Pina railways; but I do not know if the 
magnets are o er than the ordinary proportions, viz. 
Deore 1, diameter of coil 3, length of iron: core 8. 
EXpgRimENTALIST. 


50743.)—To “‘ Alfojoe.”’—Would you kindly inform 
a er who understands hairspringing, &c., but 
cannot manage to run in a cylinder, bow to get the height, 
&c., for cy 1 What parta of the watch are needed 
to be taken to the dealer to get a cylinder suitable ?— 
Also, could you kindly give general instructions for fitting 
new balance staff to Geneva lever, or English lever! 
and also parts required to get height, &c. ‘—E. H. E. 


50744.) L. B. and S. O. Locos.—Could any reader 
me why the L. B. and 8.C. Ry. Locos ines make 


i . engin 
such poor 1 Why is it that it takes nearly 1 
hours to reach Newhaven, distant but 60 odd miles a 


DoLL r. 


156745. — Canaries.—A 
irds, has sung well up till about May of this year, but 
now he never more than say Pretty Dick.” What 
aoa cause, and will he probably recover his song !— 


„ one of last year’s 


([50746.]—Americaa Organ.—I have made an 
American organ from the directions given in this paper ; 
butam not satisfied with the tone, which is very reay, 
and quite unlike that of the real organs made 
America, What voicing has been done I did in the best 
way I could; but the tone is uneven, and too harsb. 
What can be done 1— C. K. 


(50747..—Engine Pump. — Would some fellow- 
readers give me their practical opinion on the following ? 
—At present the suction of my engine-pump (to feed 
boiler) is 14in. in diameter, wrought-iron pipe, perpen- 
dicular height, 16ft., horizontal t., having two valves 
and one air-veasel at different heighte. It does ita work 
well ; but the wrought-iron pipe rapidly corrodes from 
the inside and breaks through in paoka, I wish to 
substitute castiron in place of wrought (as I find all parts 
of pump of that metal are unaffected) ; but understand 
that 2in. cast-iron 1 pipe is the smallest in the market. If 
I put this in, will it answer! My pump is a 1jin. 
plunger, with 28in. stroke.—G. W. B. 


The Blue Process of Oopying.—Mesars. 
Schleicher and Stees of Dorn Soy r a 
t ent paper having a fine ae 
fe dav nch ta thes well ada d for making 
copies by the blue process. eir instructions 
510 as FV iron, w 
og. avoirdupois ; russiate of potash, llb. 
9oz. ; dissolve separatel in water; mix, and make 
the hg up to sat gallon. Pha solution must be 
care ept from light. inary paper, upon 
e copy is to be uced, is brushed over 
uiia ane solution in a dark room and 3 to dry. 
wing on transparent parchment paper or 
ee per is then placed in a copying-frame 
with its face to the glass, a piece of ferro-prussiate 
paper is placed behind, the frame closed, taken out 
of the dark room, and Arona to sunlight. The 
yellowish-green colour of the prepared paper 
changes through bluish- and bluish-grey tints 
into an olive-green with metallic reflections ; at 
this 8 the process must be interrupted, the frame 
taken k to the dark room opened, the 
drawing washed in cold rain-water until the lines 
are pure white on blue ground, when it can be dried 
between blotting-paper. 
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Att Communications for this department must 
addressed to J. Pierce, Bryn Rhedyn, Llandwrog, C 
narvon. 


PROBLEM DCCCXXXVIII.- By R. I. P.“ (Tour! *. 


White. 
White to play and mate in two moves. 


BoLuTION TO 898. 
Black, 
1. Anything 


NOTICES TO CORRESPONDENTS. 


TOUBNET blems received from ‘'Arcades Ambo.’” 
Carrect Solutions to a3 by M. Mortesole, D. Mackay, 
R. A. B., Schmucke, G. W. H.G. 


T. H. BILLIG ro. S you must mean K to Q aq, as 
if 1. K to B aq, 1. B to B 6 (ch). 


BTATLEZT Hawxincs.—Black replies 1. B to d 3 and sô 
i of your solution. 


WE publish this week the first of the 5 
of which there are eighteen altogether. e will be 
given every week until they are all published. 

Mn. J. P. Taytor has kindly consented to be j of 
the two-move problems, and Mr. W. T. Pierce of the 
three-movers. Only one sui - mate has been entered : 
we are willing to extend the period for more sui-mates 
in two moves, to be sent in until July 1. If no more 
are received, this branch of the Tourney must lapse. 


Tue following have entered as competitors in solution 

Tourney: A. E. Studd, D. Mackay, T. H. Bi * 
C. Planck, and R. A. B. The solutions must be sent at 
least one day before their publication in the E. M.“ 
The leading variations must be given distinctly. 
Additional marka will be allotted for the discovery of 
second solutions. brief criticiams on the problems are 
also invited. 


Two prizes will be given in Solution Tourney. The first, 
5 Hnglish Chess Problems.“ The second, Pierce's ** Chess 
Problems, F. F. Beechey’s Chess Bloasoms,’’ or Miles's 
** Problems and Poems,” according to the choice of the 


Ink for Marking Packages.—Shellac, 202, ; 
borax, 2oz.; water, 250z.; gum arabic, 2oz.; 
Venetian red or eae sufficient to colour. 
Boil the borax and shellac in the water until they 
are dissolved, add the gum arabic, and withdraw 
from the fire. When the solution has become col 
complete 260z. with water and add Venetian 
enough to bring it to a suitable consistency and 
colour. This ink must be preserved in a glass or 
earthenware vessel. 


Black Dye for Wood.—Sponge the wood with 
a solution of chlorhydrate of anilin e in water, to 
which a small quantity of Sopper chloride is added. 
Allow it to dry, auc Be over i pin a ssn of 

tassium bi . peat the process two or 
three times, and the wood will take a fine black 
colour. 


Every Workman connected with the Building 
ING NEWS."© published” ever} FRIDAY, pries Pourpence, 
” pu ev ce 
at 31, Tavistock- à Covent. garden, London, Wc. j 


“THE BUILDING NEWS" is the Principal Journal, repre- 
sea Architects aad Builders, and has the circulation 
of any essiona] Journal in the kingdom. 

By: Workman should insist on seeing “THE BUILDING 
NEWS ” every week at his Club or Coffee House. He will fina 
more Lists af Tenders’’ for new work in it e week than in 
ag r, and can thus judge where work ia likely to be 

. He 


3 make use of “ Intercom - 
munication if he wante know an about his trad 
write to the Editor if he has any sugg 
advertise in the paper when he wante work. 


The charge for Advertisements for Situations is One Shilliag 
for Twenty-four Wards, and Sixpence for every Eight Words after 


Holloway’s Ointment and Pills are remedies 
3 placed within the reach of all oy prenons, because 
the ircatment is easily applied, certain in its effects, and porfectly 
innocuous to the most cate constitutions. For all cheat com- 


plaints, this Ointment rubbed briskly over the ribs night and 
morning gives ease, and prevents bronchitis, asthma, &c. 
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ANSWERS TO CORRESPONDENTS. 


— — 


% Al communications should be addressed to the EDrron 
2 the Exouisy Macuawmio, 31, Tavistock-street, Covent 


. C. 


HINTS TU CORRESPONDENTS. 


1. Write on one aide of the paper only, and put draw- 
for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when ing queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 
ueries, or replies. 4. Letters or queries asking for ad- 
8 of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to inquirers. 
„% Attention is especially drawn to hint No. 4. The 
. Leiters, A quri 785 and replies u meani for 
e and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The Bi y Sale 
Column offers a cheap means of obtaining such informa- 
tion. and we trust our readers will avail themselves of it. 


BACK NUMBERS. 


Wx receive so many queries asking for directions how to 
make many instruments and appliances which have 
been fully described in back volumes that we have com- 
piled a list, which we shall insert in this column at inter- 
vals, of those most frequently sent, and as the numbers 
are still in stock, new subscribers should consult the list 
before sending their questions. 

Batteries: Nos. 716, 718, 721, 724, 728, 731, 734, 741. 

Bellows camera: Nos. 475, 490, 894, $97. 

Bookbinding : Nos. 613, 627, 770. 

Cements : Nos. 377,729. 

Coils, induction : Nos. 613, 620, 636, 640, 779, 797, 832, 885. 

Coils, medical: Nos, BH, 808. 

Copying oe : Nos. 750, 753, 761, 762. 

Electric bells: Nos. 545, 558. 797. 

Electric machines: Nos. 368, 380, 628, 759, 840, 846. 

Electro-magnets: Nos. 756, 772, 783, 861, 672. 

Electro-plating : No. 833. 

Lacquers: Nos, 429, 475, 622, 866. 

eto-electric machine: Nos. 376, 589, 783, 826. 

Mickel-plating : No. 808, 811. 

Bilver-plating : Nos. 830, 868, 869, 870, 871, 874. 

Varnishes : $21, 478, 619, 675, 691, 723, 775. 


The following are the initials, &c., of letters to hand u 
an . evening, June 6, and en 0820 
Ww. i— 


Morris CohEN.— G. Pottier.—J. T. . 
Bros.— Booth Bros. British Insulite Co.—J. T. Gent 
and Co.— T. S. Lewin. Col. O' Hara.— W. G. renny = 
Bayliss, Thomas, and Co.—R. Collyer.—G. C. C.—Jib.— 
H. Casebourne.— Dwdalus.—Vi Grocer. —XXXX. 
J. N. M.—One in a Fix.—Rev. W. P. P. Matthews.— 
Young Joiner. — H. J. G.— H. Bill.— Pivot.— M. A.—R. 
Tuplin.— A. Watkins. Rev. Jas. Pearson.— F. W. 
Brewer. J. T. Sprague.—Orderic Vital. 


A Sonscninkz, Liverpool. (Testing for arsenic in wall- 
pers described in Vol. XXXV., pp. 886, 549, 577.)— 
gw. (To what does your communication refer? You 
can obtain jars as large as you like; but don’t attempt 
to use flower-pots instead of proper porous pots. )—CoLn- 
BROOK. (Merely a * freak’’—curious, but not, we 
believe, unfrequent.)—H. M. W. (it ivory, can 
dyed with aniline dyes; but the usual thing for red is 
to make an infusion of cochineal in liquor ammoni, 
and immerse in that, having previously placed the ball 
to soak fur a few minutes in water rendered slightly 
acid by nitric acid.)—Sonus. (It is a sonometer, rather 
than a monochord ; but why is it to stand on end! The 
dimensions will do, except that you will scarcely get 
strings so long between bridges. Make a frame of dard 
wood 5ft. long by about 4 in. high, and as wide as 
necessary. The sides need not be thicker than jin. ; 
but ends should be at least lin. thick. The top b 
should be of pine, not more than one-eighth thick. The 
bridges should be of hard wood, as wide as the body, 
and nearly an inch high. You may cut a few holes in 
the side pieces of the frame. We do not understand 
the object of having many strings. 2. For piano tuning, 
see p. 191, last volume, and No. 880, E: 571, besides 
many other places, fur which see indices.)—Ratio. 
(You should have given references, but the difference 
depends on what is tuken as the velocity of light. The 
are all given in such works as Ganot's Physi es, an 
are accurate as compared with the datum, but that is 
not finally settled: hence the variation.)—K. M. 
CaMEKON, . not self-propulsive.) -H. E. R. 
(Scarcely definite. you mean how to make them, 
cut them out of scurf from gus-retorts; if how to pre- 
pare them for use, they are coated at the connection 
end with copper, which is protected by soaking in par 
wax just below the line. See pp. 284, 410, 430, Vol. 
V., and p. 234, last volume.)—E. H. Probably 
blindfolding the correct eye for a few hours each day 
will affect a cure in so young a child. If it does not, 
let a surgeon see him, and he will then be able to say 
what should be done. At the very worst, a simple opera- 
tion only will be necessary.)—J. H. Jonxsrovg. (We 
do not know that it cxists under that name, but see the 
conchoidograph in Stanley's Drawing ments.’’) 
A. C. G. (Liver and stomach; but most likely you 
will not notice them unless you specially look for them. 
The query bas been answered many times. They are 
called Musce volitantes.)—Suasex. (Any of the usual 
cements will do, but the best depends on the material of 
the back. If metal, probably nothing better than 
Armenian cement, which isa mixture of mastic dissolved 
in alcohol and isingliss dissolved in the same. The 
simplest would be mastic alone, which might Le applied 
by heat, or by dissolving in spirit or naphtha. Coagu- 
line would also answer, The only renl process of sol- 
dering with ut heat is that described on p. 81, No. 888.)— 
Couus. (Usually it isa solution of indiarubber. The 


surfaces must be very, Cena freah- cut or pared, if 
possible.)—Amatrtun FLonisr. (Hot-water ap tus 
is the best; but whether gas or coal is the fuel ds 
on circumstances. If you merely want a greenhouse 
(not a forcing house), a gas-stove would answer; but 
care must be taken that the products of combustion 
find free escape into the outer atmosphere.) —BLAcxk- 
STAFF. (Barry’s ‘‘ Railway Appliances, Longmans ; 
Mr. M. Reynolds’s books on Locomotives, published by 
Crosby Lockwood and Co., and Z. Colburn's Locomo- 
tive ineering and the Mechanism of Railways.” 
The latter 1s probably too expensive, as it is priced at 
£2 10s.)—Sorr Breap. (Inclose it in another case so 
as to have a space of dead air around. Any composi- 
tion would be liable to be burnt, as parts of the case 
might become red-hot when the air is prevented from 
having access.)—A. B.C. (See Nos. 750, 753, 761, 762. 
We have given the directions over and over again.)— 
W. Canter. (Usually by taking the specific gravity, 
and if there is any doubt, by making a chemical assa 
of a portion, which consists in dissolving the gold an 
alloy in suitable acids, and weighing each separately 
after reduction.) G. E. (There is a method of 
serving the natural colours by drying in hot sand but 
no such process as you appear to require.)—Ex- 
STUDENT. (See a textbook of electricity. Inorganic 
chemistry is the branch.)—H. W. Lerns. (We do not 
know of any book devoted to such a subject, but think 
it possible you might find some useful information in 
back volumes.)—J. Fievnixc. (The phonograph in 
No. 683, which can be had. The Siemens’ armature 
illustrated many times; for diagram of winding see p. 
493, No. 932.)—Constaxt Reaper, Rusholme. (The 
best processes are the zincotype, in which a photograph 
of the sketch is put on the zinc, and the metal is caten 
away by acids. You will flod a good deal of informa- 
tion on the subject in Vol. XXVII. and subsequently.) 
—Crescent. (The numbers, and even the volume con- 
taining it, are out of print.) — PAPER Strainer. (Dextrin 
is the usual thing.) -C. L. (Good glue. Beech, lance 
or lime stained black.) — B. R. J. W. (For a goo 
ordinary paste blacking take ivory black lewt., treacle 
2lb., rape oil 1 gallon; mix. Pour 211b. of sulphuric 
acid into two gallons of water. Then mix the two 
preparations thoroughly, and whilst still foaming, pa 
the cover on the tub and leave it until the next day. 
oner can be made by adding soot and more 
water.) — RunhkR. (Seep. 30, No. 808, and the indices.) 
aati AMATEUB 1 (It air’ . 
readily as sugar in a cup of tea; but w properly 
treated it dissolves completely, as it will also in sul- 
phurie ether and chloroform. They are made of rubber 
and sulphur, and vulcanised. See vious answer.) 
Suivowneg. (We never heard or saw of one adapted 
for “ saving life at sea.” What you saw was, we 
imagine, Mr. W. B. Woodbury’s balloon camera.)— 
WuiskLankr. (There are plenty of excellent“ scientific 
instruction books for the lish concertina, but not, 
we imagine, for the German. Write to some of the large 
music-sellers for their catalogues.) — Roli. EN. (We are 
not aware that there is a book on the subject ; should 
think it most unlikely.)—T. Mac. (You had better try 
pasting to paper, as it is doubtful if you can makea 
job of it with calico.)—New SUUSCHIBER. (Great 
orthern 8-footers given several times; see p. 190, 
Vol. XXX., or F. 140, Vol. XXIX., or for best pio- 
ture, p. 445, Vol. XXVIII. The G. N. coupled express 
os on 96, Vol. XXX.)—Lex. (See the lessons 
l V., and the index of that volume. Toning 
can be done anywhere.)—Monrsez. (See the indices for 
references to many hints on the subject. The expense 
is too great fora nightlight.)— OD SunscrispgrR, Hebden 
Bridge. (Answered many times. If it cannot be done 
by shaking and inverting tube, empty and refill.)— 
ALBERT D. Evans, Boston, Mass. (Because the current 
is so small. For ringing bells, where an occasional 
small current is required, it is excellent.) Nx. (Nothing 
out of the common at certain ages. Take a little 
cooling medicine, or make your diet largely vegetable.) 
—BScoxBuTvs. (See former replies, under of Skin 
Disease; but yours “gale is due to want of tone. 
At any rate, it would be advisable to let a medical man 
see the effects, as it may be very obstinate instead of 
very simple.)—Hear Say. (There are many devices in 
the way of alarums in back volumes, and some as 
complicated as that you describe. The simplest is to 
make the weight turn up the gas, as the striking of a 
match is sometimes a failure. „ alarum 
clock can be easily made to release a weight at any 
1 * hour, and the weight falling will do the rest.) — 
. W. (We know of no such book. 2. Custom is the 
only guide. There is no more reason why the words 
should be so sounded than why * Lord” should have 
been pronounced Lard” by the courtiers of Charles 
the 8econd’s time, or why fashionable idiots of the pre- 
sent day should sink the ‘‘r’’ in favour of the w.“) 
—WILLINO ro Worx. (Your first query is really a 
situation advertisement; your second, we fail to see 
how any one can answer, in ignorance of other circum- 
stances. A calculation as to the strength of girder might 
be made for you, but advice as to form, &c., could 
hardly be profitably given to one who apparently knows 
so little of the subject CC ONE. 
(We really do not understand. ‘To whom were the in- 


or get your boots ventilated somehow. Pos- 
sibly you have deen wearing gutta - percha 
soled boots.) - Ra riovA Dress. (Will W 


resent address? A letter from 
“ Chemist, New York," has been sent to the Editor for 
him.) - RAN OR Fitren. (If the facts are as you say, 
sue him in the County-court; but don't waste time and 
money unless you can bring witnesses to prove the 
promise of the benus, Verbal agreements and pro- 
mises made without witnesses are useless.) 


NOTICE TO SUBSCRIBERS. 


Bubsecribers receiving their copies direct from the office are re- 


quested to observe that the last mumber of the term for which 
their subscription is paid will be furwarded to them ina Ping 
Wrapper. as un intimation that a fresh remittance u necessary, f 
It is dealred to continue the Subscription, 


TERMS OF SUBSCRIPTION, 


PAYABLE IN ADVANCE. 

Se. 6d. for Bix Months and 118. for Twelve M Post-free to 
any of the United Kingdom. For the United States, 13e., or 
3 dols. 250. gold; to France or Belgium, 13s., or 16f. Soc.; to India 
via Brin 1 7 2d.; to New Zealand, the Cape. the Wen 

» Nova Scotia, Natal, or any of 
Colonies, 13s. 

The remittance should be made by Post-office order. Back 
numbers cannot be sent out of the United om by the 
ordinary newspaper post, but must be remitted for at the rate ef 
éd. each to cover extra postage. 

Messrs. Janne W. Qrzex and Co., of 9H, Chestnut-street, Phils- 
delphia, are authorised to receive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dois. 
25c. gold, or Thirteen ShilHngs per annum, post-free. The copies 
will be forwarded direct by mall from the 
London. All subscriptions will commence with the number frst 
issued after the receipt of the subscription. If back number: are 
required to complete volumes, they must be pald for at the rate of 
éd. each copy, to cover extra postage. 


Vels. XXIV., XXVI., XXVII., X XVIII., X XX., XXXI., XXII.. 
XXXII., XXXIV., XXXV., and XFXVI., bound in cietà, 
18. each. 

All the other bound volumes are out of print. Suabeerſber 
would do well to order volumes as soon as ble after the coa- 
clusion of each half-yearly volume in March and September, as 
only a limited number are bound up, and these soon run out of 
print. Most of our back numbers can be had singly, price 2d. 
each, 1 te any bookseller ur newsagent, or 24d. cach, poat-free 
oom ar 31155 (except index numbers, which are 3d. each, a 
post- „31d. 

Indexes for Vols. I., VI., VII., VIII., and IX., 2d. each. Post 
free 24d. each. Indexes to Vol. XI. and to subsequent vols, N. 
each, or post free, 34d. Cases for binding, ls. 6d. each. 

„„ Subscribers are requested to order Cases and Vols 
their be, ks ellen, and not to send direct. The ations of 
Post Office prevent thcir transmission through the Post. 


CHARGES FOR ADVERTISING, 


Thirty Words ee ee ee oe ae ae «3 6 

Every additional eight words. . ws Ta Ea 2.0 6 
Front Page Advertisements Five Shillings for the first words, 
afterwards Sd. per line. Paragraph Advertisementa One Shilling 
rline. No front page or paragraph advertisement inserted for 
ess than Five Shillings. Reduced terms for series of more than 6 

insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN tor 
8. 


. 
Twenty-four words oe ee ee ae ee oe 0 3 
For every succeeding Eight words va -.0 8 


ADVERTISEMENTS in the SIXPENNY SALE ers 
8. 


Bixteen words .. s oe oe ee ee -© 6 
For every succeeding Eight Words 55959 >06 


„„ It must be borne in mind that no Displayed edvertisoments 
can appear in the Sixpenny Sale Column.” All advertisements 
auat te prepaid ; no reduction is made on repau insertions; 
and in cases where the amount sent exceeds One Shilling, the 
publisher would be grateful if a P.0.0. could be sent, and net 
stamps. Stamps, however (preferably 10 stampe), may 
de cont where ft {s inconvenient to obtain P.0.0's. 


i The address is included as part of the advertisement, and charged. 
or. 

Advertisements must reach the office by I p.m. on Wednesday 
to insure insertion in the following Friday's namber. 


OUR EXCHANGE COLUMN. 


— 2 — 


The charge for Exchange Notices is 3d. for the firat 2A words, 
and 3d. jor every succeeding 8 words. 


— — 


Clock. very old repeater, brass face, on mahogany 
bracket, glass shade, in good order. What offers? Boots, cloth- 
Ing wanted.—H. Lezson, Coleshill, Birmingham. 


Several small Medical Coils, in polished bores, 
stronger shock than moet larg- ones; new, with handles, com- 
plete.—27, High-street, Rochester, Kent. All offers. 


Sorew Steamer, 4ft., strong multitubular copper 
boiler, riveted, burns coa', alide valve engine, steam pump, Tery 
fast boat ; exchange for French Portable Ha moniin ed. N 
65, Dee-street, Bromley, E. 


Model Horizontal Engine and Boiler, on 
complete, nearly new, wo £6, for Piano (must be ín 
order).—Apply, after 7 p. m., D. Evaxs, 2, Riverhall street, N a- 
worth - road. 


Stove (slow- combustion), and Flue Pipe, nearly new, 
suit hall or conservatory ; any rcasonidle offer or useful ea change 
—Ta xor, Post Uffice, Addington, Ramagate. i 


Gold old Violin, fine tone; ten vols. Design and 
Work. Exchange either for good Carte-de Visite Photo Less 
Hoatos, 26, Carvline-street, Cardiff. 


Wanted, pair back-geared Lathe Heads, 4in. to 
An, fur powerful Microscope „or small Slide-rest.—Macraniam a, 
Sowerby Bridge. 


To Builders and Others.—Plate- Glass Shop 
Fuont, with mahogany sash, aud door shutters. Cornice, &. 
Size, 13ft. by 7ft. Exchange for first-class Tricycle — Por 
particulars, apply, E. Frouxs, Calne, Wilts. 


Will exchange Slide-Valve Engine, iin. bore, fin. 
stroke, first four volumes of “ Spon's Mechanical Dic- 
tionaries," Exctisu Mecnaxic, from August, 1881, to March, 1583, 
“ Metal World,” from Jan., IH, to March, 1833, K., for Tricycle, 
no matter if slightly out of re air.—Apply, J. Sruvawa, 17, ar- 
dan · terrace, Waterloo-road, Nomford. Near London preferred. 


Telescope, ijin., two eyepieces and sun-glass, in 
cases. Also pair of good Opera Glasses, new, In eling case, Bim. 
O. G.; also Waltham Watch. Offers.—Swanx, Mill bridge, ver - 
sedge. 

Aneroid Barometer, bin., on carved oak stand; a 
thorough good instrument; what offers in exchange ?—W. B. 11 
BWA, Idrid ge, Liversedge, Yorkshire. 


Wanted, 52in. Bicycle, of good make ; in exchange 
for superior 4} centre 8 the, d mnhoguny bed, 
value £10.—P. Unpernweop, Beverley. 


To be exchanged, a Clothes Chest. 3ft. long, 1ft. 
Join. wide, lft. lin. arep in the clear, fitted with 3 cedar a, 
quite new, mahogany lid all in one pices ; neat and well made. 
Apply by letter to G. Rustnaon, No. 3, Franklin-road, New 
brumpton, Chatham. 


What offers for good Sin. centre Beach Lathe, ine 


43, made of iron and steci? Particulare on apple Gn — 
Locatrsa, Merstham Mill, Hed-hill, Surrey. 


What offers for brass Cheese Tub, with tip 
and rotary knives ; hold 125 gallons. Also Fly-wheel and fran 
65 oe 1 pump. Also Gothic Pigeons’ House E. Fo 

ne, Wilts. 


Pair of Telegraph Instruments, models of Port 


office instruments; wires &c. complete; no use to me. Oe rw — 


A. HA DV ICR, Siddals-ruad, Derby. 


Rifle. rook and rabbit, small, and 900 cartrid re to- 
same, s goud little weapon. What offers? — W. B. K. me oy 
Mill bridge, Liverscdge, Yorkshire. $ 


Jung 15, 1883. 
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SECONDARY BATTERIES.—II. 
By Jonn T. SPRAGUE. 
(Continued from p. 280.) 

Formation. 


16. I all forms of the lead secondary 
battery, the essential point is the 
presence at the one plate of a supply of 
peroxide of lead, in quantity adequate to the 
work, in condition to do it effectively; the 
difficulty is to unite these two. When a 
current is first passed between two sheets of 
lead in sulphuric acid from a source capable 
of freely decomposing water, that is with an 
EMF exceeding 2 volts, a thin film of 
brown peroxide of lead forms on the surtace 
of the anode; then oxygen escapes, and no 
more peroxide forms: the reason is that the 
peroxide being a conductor of electricity, 
the action occurs at its surface in contact 
with the liquid, and this surface can undergo 
no change by the oxygen generated there. 
Only a very small charge can be stored or 
given up as a current. If at this stage the 
current is reversed, first the peroxide is 
reduced to lead which is in a more porous 
state than at first, and a thin coat similar to 
the first is produced on the other plate. A 
fresh reversal allows a larger quantity of 
5 to be produced on the first plate, 
ecause its granular state presents a larger 
surface and holds acid within its pores. 
After a few such reversals the limit of this 
increase is reached, and then it becomes 
necessary to allow a period of rest after 
charge. Now, local action occurs between 
the surfaces of lead and lead peroxide in 
contact in presence of acid; precisely the 
same conditions exist there as enable the 
two separate plates to generate a current. 

17. This action, the source of the EM F 
of the secondary buttery, is the tendency of 
the second atom of oxygen in PbO. (which 
atom has in fact been forced into the mole- 
cule) to pass over to the lead surface, and 
there produce the more normal protoxide 
PbO, thus rendering both surfaces alike: 
other actions follow, but this transfer of the 
atom of oxygen from the peroxide to 
the lead is the essential action. But this 
occurs in.the presence of sulphuric acid, 
which unites with the newly-formed pro- 
toxide of lead, producing sulphate of lead, 
in a white film insoluble in the acid. We 
have, in fact, first Pb + PbO, becoming 
Pbo + PbO, and then PbO + H, SO. be- 
coming PbSO, + H:0. 

The same effect is produced by local 
action on the surface of the peroxidised 
plate, which then becomes a plate of lead 
coated with sulphate of lead, and this again 
covered with peroxide. 

18.—Reduction of Lead Sulpliate. On now 
reversing the current, the spongy films of 
peroxide and sulphate of lead are penetrated 
with acid, which, therefore, is in contact 
with the lead surface, and, when decom- 
posed, presents its hydrogen to the sulphate 
of lead, which is reduced to lead ina spongy 
condition. It is strange that such distin- 

ished chemists as Messrs. Gladstone and 
Tribe should have said: It may seem, at 
first sight, improbable that an almost in- 
soluble salt of the character of lead sulphate 
should be decomposed under those circum- 
stances,” and that Dr. Lodge should have 
stated that it is not readily reduced. This 
reaction is, of course, the basis of the action 
o\f the sulphate of lead battery, well known 
fo many pn Messrs. G. and T. show, 
hrAwever, that when two plates coated with 
PSO. have current passed between them, 
nor? only is the lead sulphate on the cathode 
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or — plate reduced by hydrogen to grey, 
spongy lead, PbSO, + H, = Pb + H:SO,, 
but that the oxygen converts that on the 


anode to peroxide, PSO, + O + H:O = 
PbO, + H: SO,, regenerating the acid at the 
same time. 

A series of such reversals, therefore, con- 
verts the surfaces of the lead plates into a 
mass of spongy lead capable of ready con- 
version into peroxide of lead. But this mass 
of spongy lead, and also the peroxide coating 
its surfaces, is in actual molecular contact 
with the lead plate itself. It is not merely 
in mechanical contact with the lead plate, 
but an actual part of the plate. It is in this 
fact that the principal advantage of the 
simple Planté consists. 

19. Time of Formation. -The directions 
of Planté are to effect six or eight reversals 
of current the first day, prolonging the suc- 
cessive charges; this isto be continued the 
next day till the duration of useful charging 
becomes a couple of hours; at this limit it 


becomes necessary to give intervals of rest 


between the charges, during which the 
local uction described § 17 takes place : these 
rests require gradual prolongation to several 
days, and even weeks; after the cell 
approaches the capacity of storage intended, 
the current should not be reversed, but the 
cell should simply be charged and discharged 
as if in actual work. The process of this 
forming, therefore, occupies some months 
except with very thin plates, and if pushed 
too far, the whole substance of the plate may 
be converted into peroxide, which would 
render it liable to break up and would in- 
crease its resistance. 

20. Heat assists the formation and reduces 
the time required for the process; therefore 
during the process of charging the tenpera- 
ture may be advantageously raised to from 
100° to 160° Fahr. and allowed to cool as 
soon as the charge is effected. But heat is 
objectionable in actual working, because it 
facilitates the oxygen and hydrogen assum- 
ing the gaseous state and going off to waste. 

21. Alcohol added to the extent of 5 per 
cent. to the acid solution is said to assist the 
formation. Mr. E. Berliner states: (Elec- 
trician. ix., p. 39) that it requires but an 
hour to develop a heavy oxide surface 
capable of taking a large charge.“ 

22. Nitric acid is 8 8 by Planté, 
who says that by soaking the plates for some 
hours in nitric acid mixed with equal volume 
of water, he has greatly reduced the time 
of formation. The effect is to produce a 

rous surface more quickly acted upon; 

ut it is evident that for this treatment the 
plates should be thicker. 

23. Electro- deposited lead has been tried 
by many for the same object; but lead is a 
very troublesome metal to deposit; unlike 
other metals, it does not spread as an even 
film, but will dart out in fine arrows from 
points on the surface, which either fall off, 
as they lengthen, or close the circuit to the 
other plate—for this reason the presence of 
lead salts in solution, or the use of acids, 
&c., which will dissolve lead, is very objec- 
tionable. 

24. Amalgamation of the lead has been 
employed, and is patented by Paget Higgs, 
who claims its first use. It is by no means 
clear that it is an advantage on the whole: 
it must tend to weaken the lead, and there- 
fore lead to fracture of the plates. It is not 
desirable or useful at the peroxide plate 
because it resists the formation of PbO, and 
tends to form oxide or salts of mercury: the 
mercury also prevents the molecular union 
of the lead and peroxide, which therefore 
tends to separate from the plate. It is pro- 
bable that mercury facilitates the absorption 
of hydrogen at the lead plate; but even 
there the advantage is very doubtful, be- 
cause, in regular working, the real action 
which goes on is the reduction of the lead 
sulphate which has been formed during 
discharge. 


Construction. 

25. The plates may be either flat plates 
interleaved like those of a condenser, or 
they may be large plates rolled up as 
cylinders, or folded up together. 

Flat plates give a simpler construction and 
have the great advantage that they can be 
“formed” in a separate vessel and com- 
bined as desired; each can also be removed 
singly in case of injury and easily replaced. 
They have a serious disadvantage, however. 
It is evident that the molecular volume of 
lead salts exceeds that of lead, so that there 
is a constant expansion and contraction 
going on, which tends to produce bulging 
surfaces, and this much more readily upon 
flat parallel plates. It is therefore desirable 
to introduce slips of glass or other in- 
sulating material to resist this, and prevent 
the plates coming in contact. 

The cylindrical form is made by laying a 
long sheet of lead on a table, placing upon 
it a number of strips of soft vulcanised 
rubber arranged diagonally upon the lead, 
then another sheet of lead with similar 
diagonal strips: the sheets are then rolled 
up firmly so as to form two parallel spirals 
separated from each other. The insulating 
strips can be inserted as the rolling up pro- 
ceeds. 

The thickness of the lead must be sufficient 
to bear its own weight and the strains put 
upon it after use: the peroxide plate should 
therefore be about double as thick as the 
other: in large batteries lead 1 millimetre 
thick is used, which is ‘03937in., or about 24 
sheets to the inch. One square foot of lead 
lin. thick weighs õ9'1lb., therefore this 
would be about 2ł}lb. lead. The smaller 
cells are made of lead little thicker than that 
prepared for damp walls, which is about 4 
to 5 ounces per foot. Forordinary purposes 
it is probable that sheets of IIIb. and Ilb. 
would be most advantageous, with the for- 
mation carried so far as to convert 4lb. of 
the lead to peroxide on the one plate. 

26. Connections must be provided to the 
sheets in either form, and the best is made 
by strips of lead attached carefully to the 
sheets by soldering, which should be well 
protected by good cement: copper wire 
should not be used, as it is sure to be acted 
upon and form salts, which will exert a very 
mischievous action. 

27. Containing vessels may be of any suit- 
able material, but glass has the great 
advantage of permitting the action to be 
watched : if lead vessels, or wood lined with 
cement, or other opaque vessels are used, 
they should be covered with shoet glass for 
this reason. They must not be entirely 
closed, because gases are generated and must 
be allowed to escape; they should not be 
uncovered, in order to resist evaporation 
and also for prevention of dirt, which would 
be likely to result in short circuiting the 
plates—a thing very likely to occur, and 
obviously injurious to the working. 

28. Space for acid must be allowed, suffi- 
cient to effect the action, therefore the dis- 
tance of the plates must be so adjusted: 
circulation cannot be depended on, but it is 
desirable to raise the bottom of the plates 
above that of the vessel, and to allow the 
liquid to rise above them, in order that the 
heat and escape of gas may tend to produce 
a current, and to draw the external acid 
between the plates. One pound of lead re- 
quires IIb. of acid to convert it into sulphate, 
and as by the foregoing proportions there 
would be Ilb. of lead to be converted on the 
two faces of lead . per square foot, 
this requires space for IIb. of acid, which 
diluted as 1 to 10 would be contained in a 
space of one-third of an inch between tho 
plates. 

29. The strength of the acid varies during 
the action, becoming strongest when the 
charge is complete, and one plate is converted 
into spongy lead and the other into per- 
oxide: when dischargeis completed a great 
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part of the acid is absorbed in the formation 
of sulphate of lead. Several consequences 
result: 1, the resistance of the battery is 
lowest just when its E M F is highest, and 
vice versa, which introduces à variation in 
the current generated at different periods of 
discharge: 2, where the material consists of 
a porous mass containing liquid confined 
among its interstices, the acid may be en- 
tirely removed at an early period of the 
discharge, and consequently much material 
remains unacted on; also, the residuary 
liquid being highly resistant at the next act 
of charge, the current cannot reach the 
material. As a consequence a cell containing 
a large mass of active material may be able 
to do but little work: this defect is also an 
accumulative one; portions of the mass 
become practically non-conducting and 
insulate other portions to which the 
acid has access, because in very dilute acid 
instead of the normal sulphate PbSQ, there 
is a tendency to produce the basic sulphate 
PbSO, + PbO, which is not readily reduced 
by hydrogen. It is owing to actions of this 
kind that the plain Planté, with its thin film 
of active agents presenting a large surface 
freely bathed by circulating liquid, works 
better in the long run than the improved 
forms which concentrate a large mass of 
active material in a small space. 

Dr. Frankland finds that the changes of 
strength of acid can be utiliscd to indicate 
the state of the cell, by means of an hydro- 
meter floating in the liquid. It is obvious 
that no law can be laid down, as the changes 
would depend upon the quantity of acid in 
a given cell; buthe found in his own cell 
that a change of 005 in the specific gravity 
meant storage equal to a current of 20 
ampéres for an hour. Such a test will 
obviously be useful only where the acid is 
capable of free circulation. 


(To be continued.) 


HIGH SPEED MACHINES AND THE 
ART OF BALANCING. 


T recent developments in electricity 
have introduced to the notice of the 
mechanic the old problem of balancing, a 
subject which, however well it may be 
understood by the professors, is not prac- 
tised with that rigid deference to rults 
which should characterise the proceedings 
in the workshop. It is not an unfrequent 
sight to witness an engine running at a 
high speed without any attempt whatever 
being made to balance the working parts; 
and the fact that such engines do their work 
is calculated to lead the practical man 
to express some measure of contempt for 
theories which demonstrate the necessity of 
balancing the rotating parts of machines 
when such parts move at a very high rate 
of speed. Just at present this matter 
comes up for discussion in connection with 
sundry schemes in which electro-motors are 
to play an important part, and also in con- 
nection with the ordinary steam locomotive 
of railways, the speed of which has not yet 
reached a limit at which our American 
cousins can rest and be thankful. The use 
of the reciprocating principle in a machine 
which is required to move in one direction 
is an obvious disadvantage, but inasmuch as 
no one has yet contrived to adapt a rotary 
engine to a locomotive, mechanics must do 
the best they can to render the machine as 
perfect as possible. A slight considera- 
tion of the action of a locomotive will be 
sufficient to show that there is a great dif- 
ference in the direction and amount of the 
strains brought to bear upon the driving- 
wheels and crank-pins, for at the commence- 
ment of the stroke of the piston there is the 
full force of the available steam pressure, 
while at half stroke there is only the 
force due to the expansion of the 


steam, and towards the conclusion of 
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the stroke no force at all, or iia 
acting in a contrary direction, because the 

crank-pin connected to the piston-rod on 

the opposite side has begun to feel the effects 

of the steam pressure in the other cylinder. 

If nothing were done to balance the motions 

produced by the differing positions of the 

pistons, oscillation would be excessive, and 

there would be considerable risk of the loco- 

motive leaving the metals: even as matters 

are, an engine with outside cylinders in- 

variably oscillates more than one having the 

cylinders inside, other things being equal. 

The problem is one, however, which 

involves many considerations, and it 1s need- 

less to say that there is great diversity of 

opinion amongst experts as to the best 

manner of solving it. In the United States 

it may be remembered that Mr. Barnet Le 

Van has asserted that 90 miles an hour may 

be run with safety, and as such a speed 

would bring Jersey City (New York) and 

Philadelphia to about an hour's distance 

from one another, there is a probability 

that some day the attempt may be made; but 

Mr. Le Van does not venture to put the pos- 

sible piston speed at more than 1,200ft. per 

minute, and therefore large wheels would 

be necessary, which involve extra care 

in construction, and careful counter- 

balancing. We mention this matter, 

because, although it will, probably, be a long 
time before Mr. Le Van’s proposed feat is 

actually accomplished, the Americans are 

advancing on the road, and are striving, 

by every means in their power, to increase 

the speed on certain lines. The Shaw 

locomotive, while on its road to the Chicago 
Exhibition last month, made a two days 
stop at Columbus, Ohio, and a trip was 
suggested in order to test its powers. Ac- 
cording to Prof. 8. W. Robinson, of the Ohio 
State University, this trip was the most 
remarkable ever made in Ohio. On the 
outward journey, with two coaches and about 
GO passengers, the speed reached only 62 
miles, owing to the grades and wind; but 
on the return trip (the run was 40 miles 

each way), one mile was accomplished at a 
speed of 76°6 per hour, and the figures for six 
consecutive miles read 66°7, 73:5, 72°0, 73˙5. 

70˙6, 70°6. We do not say that there is 

anything excessive about such speeds; but 

the feature noted by the American reporter 
is that the motion was so remarkably 

steady that writin and sketching 

could be perform without incon- 

venience results which are attributed 

to balanced mechanism and equalised 

strains. Details are not supplied as to the 

character of the road, nor as to the weight; 

but it is evident the train was a light one, 

and presumably the high speeds were made 

on falling gradients. at seems to have 

struck Prof. Robinson was the remarkable 

smoothness of the motion, both on the loco- 

motive and in the cars; and it is not to be 

wondered at that he should speak of 70 

miles an hour being possible every day, 

though we presume there would be some 

limit to the weight of the train. 

Electrical engineers are advancing so fast, 
however, that it is possible they will achieve 
the 100 miles an hour before Mr. Le Van, 
and they have in one respect certain advan- 
tages which are out of the reach of the 
locomotive engineer; for, a very important 
point, an electro-motor is a rotary engine, 
and is free from parts which have to be 
propelled forward very rapidly and as 
rapidly drawn back: hence the problem of 
balancing the electric locomotive is a simple 
one, and may be regarded as already de- 
finitely settled. There are, however, a great 
many details to be brought somewhere near 
perfection before an electrical railway can 
be made to transport passengers at a speed 
of 100 miles an hour, which is, we believe, 
the limit of speed at which engineers think 
it possible tor human beings to pass 
through the atmosphere without danger of 
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asphyxiation. One enthusiast thinks it 
would be possible to propel electrically- 
driven cars at a speed of 300 miles an hour; 
but in that case no human being would 
accompany the train, which would be used 
simply for the carriage of parcels, letters, 
“e. Dynamo machines are driven at speeds 
up to 2,000 revolutions per minute; and 
clectro-motors should preferably not run at 
a lower rate than 800. A simple calculation 
shows that wheels of 4ft. diameter, driven 
direct by an electro-motor running at that 
rate, would cover more than 100 miles in an 
hour; and if the diameter of the wheels or 
the speed of the motor is increased, a 
higher rate than that might be attained, 
always supposing that the combined resist- 
ances and the friction did not interpose in- 
superable obstacles. There would not be 
much difficulty in making wheels capable 
of withstanding such high speeds, provided 
the load was light and the road as smooth 
as it could be made; but it is not easy to 
devise a means of carrying the requisite 
current to the motor without scrious loss or 
considerable expense, either from leakage in 
long cables, or from the necessity for erect- 
ing stations at short intervals to supply 
the energy required. We do not know 
that Prof. Fleeming Jenkin has suggested 
such high speeds in connection with his 
system of ‘‘telpherage,” but that system 
uppears capableof developing avery high rate 
of speed, and may bbb y be the fore- 
runner of a new method of transporting the 
mails. Where the motion is continuously 
rotary, the problem of balancing is im- 
mensely simplified, and from the very nature 
of a dynamo or an electro-motor there is 
not much risk of the machine ‘ bursting ” 
at whatever speed the bearings will stand. 
As regards parts in mechanical connection 
but not under the influence of the magnets, 
there is, from the fact that high speed is the 
prevailing condition, all the more necessity 
for careful balancing and accurate fitting, 
not so much perhaps because the absence of 
proper balancing would be detrimental to 
the moving parts, as because the vibrations 
set up might be destructive to other por- 
tions. In all machines there are stationary 
parts which are capable of vibrating in 
unison with the times of rotation of some 
running unbalanced part, and they are 
also capable of serving as accumulators 
of vibrations. The conditions are 80 
varied and complex, even in a given 
machine, that the relative times of the 
movements of vibration can be determined 
only by experiment in each individual case ; 
and in the case of locomotives, the practical 
but rough rule of thumb test is not un- 
frequently found to be the best—that is, to 
run the engine at a high speed and shift or 
alter the counter weights until the least 
water is spilt out of a full bucket placed on 
the foot-plate. In the United States, 
where machinery forms part of the plant of 
every workshop, this question of proper 
balancing has met with much attention, and 
has been reduced to a system. At the 
Defiance Machine Works, Ohio, an extended 
series of experiments has been carried out 
with pecial apparatus, and the company 
have issued maxins which they con- 
sider may be taken to have all the force of 
laws. Thus if a rotating body is to run 
smoothly on a mechanical centre and in a 
mechanical plane, in which it is desired to 
continue, its properties must be the same as 
those of a body rotating in space. Its 
mechanical centre must coincide with~jts 
centre of gravity, or it will leave 1 
mechanical centre and assume a centre 
nearer to the superabundant weight by 
which its equilibrium is destroyed. Every 
rotating body is supposed to have an 
axial dimension or line measurable it 
a direction transversely to its plane o 
rotation. In order that it may rotate in 
certain mechanical plane relative ee, N 
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there must be an equal distribution of the speeds which are likely to be introduced in 
iera of weight multiplied by velocity in | the future. We have seen a rotary steam- 


irections 
about every point in its axial line. If u 
rotating body has equal distribution about 
all points in a circle described by its centre 
of gyration, it will be in equilibrium, when 
at rest upon its mechanical centre that is, 
its mechanical centre will coincide with its 
centre of gravity. If there is within all 
parts of a circle described by the centre of 
gyration of an unbalanced rotating body 
sufficient amount of matter to resist, by re- 
action, the centrifugal tendency of an ex- 
cessively heavy portion, the latter will strive 
to recede from the mechanical centre so long 
as the impelling force applied at that centre 
continues, and is opposed by inertia; but 
when the iner is overcome, the heavy 
portion will strive to approach the 
mechanical centre. Ifthe axial diameter of 
arotating body excceds the equatorial 
diameter, and the plane of rotation is dis- 
turbed, it cannot recover its equilibrium 
within the first plane, but will strive to 
rotatein a new plane parallel to its greatest 
sectional weight. In an unconstrained ro- 
tating body the point of greatest prominence, 
or point of greatest distance from the 
centre of rotation, is also the point of 
greatest deficiency of weight. Someof these 
statements may be considered mere truisms, 
so obvious that they do not require formal 
iteration ; but as a fact they are often lost 
sight of in practice. A statement that an 
unbalanced rotating disc would tend to 
spring a shaft towards the heavy side, would 
frequently pass without criticism; but ex- 
periment shows that the journals of shafts 
carrying unbalanced wheels wear most on 
their light sides. Similarly it is the light 
part of a railway wheel that thumps the rail 
and produces jars. In order to balance a 
pulley or railway coach wheel it is placed 
on a vertical spindle in such a manner that 
it is free to rotate. The hole in the boss of 
the pulley is filled or partly filled with a 
cup-shaped plug, which rests upon the point 
of the vertical spindle, and thus supports 
the pulley horizontally. From a collar on 
the spindle spring two rods or pins, which 
bear against the arms of the pulley and 
compel it to rotate with the spindle, but yet 
leave it free to change the plane of 
its rotation. The spindle is driven 
at a high velocity, and when sufficient 
speed has been imparted to the pulley 
the disturbing influences of the driv- 
ing mechanism are withdrawn, and 
the spindle left clear of the bevel gear. 
The pulley having been previously brought 
to a standing balance by putting a weight of 
the required size near the centre of the rim, 
is now marked on the edge as it rotates by a 
piece of chalk, and if the mark is found 
within one-fourth of the circumference of 
the pulley from the weight, the latter is 
raised; if at more than one-fourth, it is de- 
pressed. If the weight is brought to the 
edge of the rim of the pulley, and the latter 
still runs out, a counterweight is placed 
diametrically and transversely opposite to 
the original weight. If on readjusting the 
first weight the mark is found at one-fourth 
of the circumference from the weight, then 
additional weight is added, and a counter- 
weight placed on the opposite side to pre- 
serve the standing balance. Care is taken 
at every readjustment to see that the 
standing balance is true before rotating the 
pulley. That is the simplest method of 
balancing, and is suitable for all wheels in 
which the centre can be placed on the 
rotating spindle; where that is impossible 
other devices are adopted, but the principle 
is the same, the point of greatest prominence 
is ever the point of atest deficiency of 
weight. We have said enough, without 
going into details, to show that the accurate 
balancing of moving parts of machines is of 
great importance in view of the higher 


el to the plane of rotation | engine introduced with some success in 


recent times, and though the reciprocating 
engine will still hold its own, it is certain 
that if electro-motors are brought into use 
very high speeds will be the rule and not 
the exception, and with the increase of speed 
the importance of accurate balancing is 
increased with an equal step. 


THE ACHROMATIC OBJECT- 
GLASS.—XXI. 


By W. Brapsvry. 
(Continued from page 306.) 


1 SHALL now quote the words of“ Prisma- 
tiquo,“ who can speak anthoritatively on 
the subject of “ tiguring’’ objective surfaces. 

“ Great errors in aberration are, und always 
have been, corrected by making one, two, and 
even all four surfaces of different degrees re- 
moved from spherical. Absolutely spherical 
curves, when of shallow measure, are more ditti- 
cult to work than hyperbolic; the ellipse is, 
however, the most difficult. It is impossible to 
gauge whether a curve is spherical by mechanical 
means. The man who sees the surface during 
working, knows its form better than can be 
known by anyone else; in convex surfaces this 
applies especially. Those lenses that have ap- 
peared to come up spherical generally on test are 
‘centre rays short.’ None of the glasses in use 
will make even a 3in. o.g. free from both 
spherical and chromatic aberration, with the 
curves spherical. 

„My practice proves that tho inner side of the 
flint is generally wrong theoretically, but there 
is the little diſticulty of mounting such lenses: 
trade customers will not have contact insides ; 
‘riders’ are worse to them. The concave sides 
of tlint glasses ure tested in the same way as a 
reflector or speculum, andare parabolic. At the 
factory, the tinal work is on the convex crown 
surfaces, which are tested in their places in com- 
bination with the flint lens. The outside of 
crown is slightly elliptic; this is, however, to 
correct a want of sphericity in the other curves. 

In practice local correction for figure is the 
general mode, even to get the best result from a 
3in. aperture. In the smaller work for short 
focussed lenses in cameras and opera- glass 0.¢.’s, 
the method employed for somo of the surfaces 
insures at the start a removal from the spherical 
to the elliptic form. I am convinced that figure 
is the great factor in the mode of getting achro- 
maticity. For if two prisms will achromuatise by 
alteration of position, does not this prove that 
shape as well as approximate curvature is neces- 
sary? In figuring to an elliptic or hyperbolic 
curve, the diticulty is to keep free from round- 
ing off, or, as it is generally called, marginal 
error. 

„The parabolic shape given to concave sur- 
faces is undoubtedly to correct an opposite error 
in the convex : it should not be so by rule; but 
if a good result is got by the combination, that is 
the optician’s end and aim. 

‘* Achromatism cannot as yet be got from 
tables, and is only in its infancy even in its 
most perfect form—of course, known only to a 
few. The fact that spherical and chromatic 
aberration are intimately related when two or 
three glasses are selected for their consistency 
for colour correction is patent to me. I have 
not the slightest doubt that the incident surfaces 
of all good object-glasses are elliptic if they could 
be tested; and the emergents are hyperbolic I do 
know; but the inside concavity is often para- 
bolic, sometimes hyperbolic, seldom elliptic or 
spherical. The Foucault test is not applicable to 
curves of such short focus as occur in 0.g.’s: 
the test we use, as a primary only, does not to 
absolute certainty distinguish between parabolic 
and hyperbolic curves. The o.g. is finally cor- 
rected as a whole after the concare surfaces are 
got to give a correct image at a position that is 
generally assumed to prove actual sphericity. 
As these surfaces are, more often than not, 
altered afterwards, the form actually arrived at 
is a thing no one can tell. A glass that gives a 
good image is a good glass. 

„The optician aims at perfect definition, and 
is, perhaps, not so interested as he ought to be, 
as to the absolute form that gives it. Hitherto, 
it has been the method to know by heart the 
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effect of certain alterations; but I think very 
few really know the form produced. The old 
plan was simply to smooth over and polish until 
afair result was got; figuring, as now under- 
stood, had no existence in those days in 0.g.’s. 
The aim was to produce definition, and suppose 
all surfaces perfectly spherical when that was 
arrived at. 

„There is a secondary spectrum in all the 
O. g. 8 I have seen; all leave a little violet and a 
little red outstanding: pure achromatism has not 
yet been obtained. ‘Triplet o.g.’s are not in 
fashion for large sizes. Although a little 
Dearer approach to achromatism is possible with 
this form, there is still inconsistency not to be 
gut over. In the case of exceptionally largo 
aperture and very short focus, triplets would be 
made, Practical results prove thut it is not an 
arbitrary rule that both con vexes in a triplet 
must be of the same focal length. 

“ I tind that the front incident curve of o.g.’s 
is invariably elliptic when perfectly figured ; the 
back curve is the one least likely to affect tho 
o.g., hence all alterations of minute character 
are mide on it, keeping the three other curves to 
the figures arrived at by calculation. 

There have been many suggestions for test- 
ing convex curves by the reflection through them 
of their concave surfaces, allowing by calcula- 
tion for the passage of rays through the incident 
surfaces and consequent prismaticity. It has not 
tomy knowledge been used in the trade. The 
crown corrections are tentative, a little outside 
and a little inside until perfect; sometimes over- 
done, and in that case brought back, &c. The 
outside of the crown certainly must be elliptic, 
us the figuring required is such as to produce the 
intermediate flattening you describe. In fact the 
positive spherical aberration is the minute quan- 
tity that requires getting rid of in the best 
achromatised forms; although up to that point 
chromatic and spherical aberrations go hand in 
hand. Your remarks on ‘figuring’ are correct, 
but very few opticians have studied it in its 
actual mathematical aspect. Your theoretical 
ideas of producing the required alterations from 
sphericity to the parabola, hyperbola, and ellipse, 
are as I have found in practice. The 
hundred and one forms of polisher would 
take a volume to describe; in fact for 
the same purpose I do not use two alike. All 
however, point one way. A zone produces an 
elliptic figure invariably, if it is less in its dia- 
meter thun 4-5ths of that of the glass surface. 
Of course, the size of the hole in centre is most 
important ; stroke, too, ull combine to affect the 
degree of ellipticity. Andrew Ross certainly 
knew something of conic sections, for his plans 
of stroke varied with different kinds of lenses. 

“ Kttorts in the direction of quadruple and 
triple o.g.’3 I think misplaced. To shorten 
focus and increase diameter seems to me the more 
rational aim, and a great departure from spheri- 
cal curves will only do this. It seems hopeless 
that perfectly consistent glasses are attainable ; 
the natural effect of the media seems to indicate 
irrationality ; still, a crown-glass may yet be 
made whose mean refraction and dispersion is 
exactly in some mathematical proportion to that 
of the flint; yet the combination of the whole 
nee of the spectra, I should say, will never 

© 80. 

‘“ Thickness is not a factor in large 0.g.’8, but 
for microscope objectives it is a very important 
one. I am not saying that difforing thicknesses 
have no effect, but a little figuring does all that 
is requisite to correct differences of that sort. 
Andrew Ross knew and applied the law of 
refraction as affecting thickness: his micro. 0.g.’8 
were constructed on principles that made thick- 
ness an important factor. For instance, in a 
short focus triple o.g., the shallow convex lens 
must have a certain thickness ; if not, the o.g. is 
not aplanatic. 

Next, with regard to Figs. 8 and 9, showing 
the effect of positive and negative error, the same 
authority says :— 

„These diagrams seem to show correctly the 
two conditions which, within very narrow 
limits, are capable of correction by figuring : 
beyond these limits actual alteration of curve is 
required. This goes to prove that lateral and 
longitudinal error can be seen by practical test 
existing in the glass, and can also be shown by 
diagrams. There is this difference, which causes 
a mistake sometimes—viz., in practice, the 
diffusion or actual loss of light from rays after 
coming to a point or points oqually outside the 
focus. For exımple—beyond the focus, the 
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violet, or less luminous ray, is seen; within the 
focus, red, a comparatively bright ray. Of 
course, both are visible in both positions; but 
outside the focus, diagram lines can be extended 
ad infinitum. Not so with the actual rays. A 
very small distance only can be utilised outside 
the focus; this answers all purposes, however, 
for testing for error. The difficulty in finding 
the exact focus is equal, to my mind, in the case 
of both o.g. and mirror; it is certainly a vari- 
able point. Thus, if I test an o.g. on a luminous 
point, and a pencil of rays is ‘long’ in the 
centre of annular out of focus disc,. I feel sure 
that when figured to bring all rays toa point, 
the central is not brought to the marginal focus, 
nor vice versa; but a point between these posi- 
tions is produced. Then, suppose that this has 
produced a general error of very slight measure, 
but sufficient to produce a diffraction ring, when 
the glass is again figured for this, I am certain a 
fresh focal point is produced. As the conditions 
are exactly the same to produce good definition 
in both o.g.’s and mirrors as to ray paths, if the 
zone test proves practically successful, and I 
feel sure it will, final testing on a star with all 
the surface at once will not—in fact, cannot—be 
surpassed. If the appearances are understood, 
sections of the cone of rays in a diagram will 
certainly help the amateur. | 

„An optician with a globule of mercury for 
small work, anda thermometer bulb for large, 
using the lens as an o.g., can test its correction 
for anything—figure, actinism, contre, and per- 
fection of material. Of course, the reduced and 
reflected image of the sun is the chief factor. 
Experience is, however, needed too. The micro. 
objective can be more surely tested by a globule 
than by on eg object, and for specula and 
o.g. e, the glass bulb with the sun upon it is in- 
fallible, if the appearances are well known by 
experience of the eye. 

„The term ‘centre ray short’ is misapplied 
in practice. Most of the old school called 
spherical under-correction centre rays short; in 
practice now I often use it in that way. The 
reason is that the centre of the extended eut-of- 
focus disc is bright at a position or positions 
under the focus, at the centre possibly. Known 
appearances with mercury globule remove a 
great deal of the difficulty you imagine to exist 
in aplanatising combinations. 

In my practice the only difference between 
cemented and uncemented surfaces, if made in 
perfect contact, is the admission of more light 
by the former than the latter. I do not see any 
alteration in correction. It is reduced to this 
fact, that the reflection back from the concave 
surfaces of flint glass is almost done away with. 
This would be something alarming in an opera 
glass and camera lens; a micro. 0.g., too, would 
hardly let any light through without being 
cemented. One eminent optician considers 12in. 
equal to 14in. uncemented in an o.g. How- 
ever this may be, cementing is limited to 4in. 
diameter.“ 

Mr. Wassell says :— 

The optician knows how to produce a good 
o.g. by altering the faces of the lenses to some 
figure that cannot be accurately described; but, 
then, how can they tell which curve of the crown 
lens needs altering, or, in other words, which is 
wrong? The concave surfaces of the flint they 
can test by Foucault’s test, and then judge by 
transmitted light what is the figure of the other 
surfaces; but all this takes an immense amount 
of time, trouble, and experience. Now, my 
plan is to get a tolerably certain way of working, 
then test, and again go over the surface with the 
some process: thus we should keep the surfaces 
alike, and not have, perhaps, all out of truth, 
but in such a way as to correct one another. 
This cannot produce such a good result as having 
all the surfaces alike truc and the result free 
from spherical aberration. 


„It is very difficult to depart much from the 
spherical surface; therefore, theory is of use in 
telling us what combination of curves (spherical) 
will be free from spherical aberration. 

‘*Tolescope o.g.’s are worked with as true 
spherical surfaces as possible, and then the back 
surface is altered so as to do away with as 
much colour as ssible. Then this back 
surface is worked with zonal tools so as to throw 
the centre rays shorter and the outer rays longer, 
till they coincide, when thw o.g. is finished. In 
this way almost any shaped o.g. can be got to 
aplanatism. Of course, that from which, with 
spherical surfaces, gives the least spherical error, 


\ 


is the easiest to correct, and only so far can | Therefore the longer you can make this connect- 


theory help us; all the rest is practice.“ 
(To be continued.) 


BISMUTH BRONZE. 


A NEW metallic alloy, which the inventor 
calls bismuth bronze, has been recently 
patented by Mr. James Webster, of Solihull, as 
an alloy specially suitable for use in sca-water, 
for telegraph and music wires, and for domestic 
articles. ‘The composition varies slightly with 
the purpose for which the bronze is to be used, 
but in all cases it will be seen that the proportion 
of bismuth is very small. For a hard alloy the 
patentee takes one part of bismuth and 16 parts 
of tin, both by weight, and having melted them, 
mixes them thoroughly in a suitable vessel as a 
separate or preliminary alloy. For a hard bis- 
muth bronze, he then takes 69 parts of copper, 
21 parts spelter, 9 parts nickel, and 1 part of the 
alloy of bismuth and tin. The metals are melted 
in a suitable furnace or crucible, and thoroughly 
mixed, when, while in the molten state, they are 
run into moulds of any convenient shape or form, 
for future use. This bismuth bronze isa hard, 
tough, and sonorous metallic alloy, which, by 
preference, the patentee uses in the manufacture 
of screw-propeller blades, shafts, tubes, and 
other appliances employed partially or constantly 
in sea-water; it being specially prepared and 
suited to withstand the destructive action of the 
hydrochloric acid of salt water. In consequence 
of its toughness, it is well suited for telegraph 
wires, and other similar purposes where much 
strain has to be borne by its wires. From its 
sonorous quality, it is well adapted for pianoand 
other music wires; also for any similar purposes 
to the preceding. 

For domestic utensils and other articles, 
generally exposed to atmospheric influence, the 
patentee prefers to slightly vary the previous 
composition, thus: One part of bismuth, one 
part aluminium, and 15 parts of tin, are melted 
together to form the separate or preliminary 
alloy, which is added in the proportion of 1 per 
cent. to the above described allov of copper, 
spelter, and nickel. The resulting bronze forms 
a durable, bright, and hard metallic alloy suited 
for the manufacture of spoons, forks, knives, 
dish-covers, kettles, teapots, jugs, and numerous 
other utensils or articles exposed to atmospheric 
influence. ‘These alloys are said to resist oxida- 
tion, to polish well and easily, and to keep their 
colour well. The patentee claims the use of 
bismuth in making bronze, but docs not restrict 
himself to the precise quantity of each of the 
metals above given, as they may be slightly 
varied in relative quantity or weight, accordin 
to the special quality of the bronze required, and 
the uses to which it is intended to be applied, 
without departing from the main characteristics 
of the invention. 


PRACTICAL NOTES ON PLUMBING.— 
LXIX.” 


By P. J. Davızrs, H.M.A.S.P., &c. 
(Continued from page 283.) 


The Rod Guide and Sling Gearing. 


WI have seen theaction of the vibrating levers; 
let us now examine the rod guide and sling 
gearing, for which see Fig. 341, 310, and 319. In 
Fig. 341 we see the same kind of crank- motion 
given at R, as at R, Fig. 339, but the other end 
of the connecting- rod is connected to a joint on 
the sling at B. For an enlarged view of this, 
see Fig. 342. A is the guide generally screwed 
on the plank, and plumb over the pump-rod. 
B is the sling and guide joint-pin. E is the 
ide-rod, and V the sling, and connecting rod 

`, It will be seen that if the crank H, and top 

end of connecting rod travel in a circle or path, 
say, of 10in., the other end being jointed at 
B, must, by reason of the rod and guide, work 
only in an upright or perpendicular direction. 
The crank is now in the act of pulling the pump- 
rod to the right, or otherwise pushing it down, 
and consequently there is a ccrtain amount of 
friction between the eye of the guide and the 
guide-rod, which will be in exact proportion to 
the length of the coupling-rod, and the length 
of the sling, together with the weight to be lifted. 


From the Building News. All rights reserved. 


ing rod, the better and easier will be the working 
of the pump. For this reason, the guide - rod 


and sling is often fixed within the well, and 
across the stage, as at K, Fig. 342. R and 8 
represent the top stage. Let us now refer to a 
properly construced set of three- throws ngging, 
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suitable for a well, say, 100ft. to 500ft. deep: 
such a set is illustrated at Figs. 343 and 344. 
Fig. 343 illustrates the rods, guides, and slings, 
as they should be when at work. ABC illus- 
trates the manner in which the guides are fixed 
on girder stages, and L M the fixing of the stage 
into the brickwork. But in Fig. 344 the stage 
is fixed very difforently : it rests upon the shoes. 
The guide-holes are cist upon the stages, and are 
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bushed with brasses for the guide-rods to work | the barrel fixed to suit the guide-holes. At N Q 
through, and this is what is known as a gridiron | is shown the plummer-blocks, with gunmetal 
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stage with guides. When such stages are to be 


bearings generally made for 14in. journals, a side 
view of which is illustrated at Fig. 345. G, 
Fig. 344, represents the connecting rods, 
coupling, and bushes or brasses for fitting round 
the crank. In this set of gearing, the plummer- 
blocks are screwed down upon a wood frame, 
RQ, &c., for horse and other power; but the 
same kind of thing is often done upon a cast-iron 
frame, as illustrated at 4, 5, 7, 8, Fig. 346. 


THE SCIENTIFIC ASPECT OF 
VEGETARIANISM.“ 
By T. R. Attryson, L. R. C. P. 


EXPECT many amongst you will be medical 

men before long, and have the lives of many 
people at your disposal—I say disposal because I 
meau it; we medicos have undoubtedly life and 
death in our hands, and according to our know- 
ledge must we act. For this reason I wish to 
bring before you the great question of diet. Now, 
gentlemen, by diet we can do almost anything: it is 
the philosopher’s stone of medicine, and by its aid 
we can work wonders. Allow me to diet a person 
and I will make him lively and gay, or morose and 
sad, good tempered or bad tempered, studious or 
lazy, and long-lived or short-lived; and what is 
more, almost give him any disease kuown. So you 
see, gentlemen, the importance of diet. Our pro- 
fession is a philanthropic one, and our aim should 
always be to relieve suffering; but a greater aim is 
to prevent suffering. Most scientists nowadays 
believe in the Darwinian theory with regard to 
man’s evolution; we believe that man ascended 
from some animal like un anthropoid ape. He was 
arboreal in his nature, frugivorous in diet, and 
gregarious in habit. The place of his early abode 
was a warm location, where Nature would supply 
him with everything needful for existence -in fact 
an earthly paradise. Now such a place exists in 
central Asia, between 20 and 50 degrees of north 
latitude, and 90 and 110 east longitude ; it is a hilly 
warm place, abounding with fruit, and all the 
domestic animals are found in a wild state there. 
I think it is now the recognised opinion that all 
mankind have sprung from one original source, but 
have acquired certain characteristics from change 
of clime and habits. Iu time, as primitive man in- 
creased, the fruit would be less able to support all, 
and so munkind would migrate east, west, north 
and south. Those who went into colder climes 
would not be able to get fruit all the year round, 
and so would kill animals and eke out an existence 
on them until the fruit season came again. In time 
their offspring would regard a flesh diet as natural 
to man aud fruit a pleasant change. These primi- 
tive folks would live by the chase, and invented 
rude implements of destruction. 

But as they increased, they would find that the 
chase was precarious, and doubtless a hunter having 
killed a dam, would rear its young ones, and so 
lead to the people keeping flocks and herds. Now 
the people were a roving lot and kept changing 
places for pastures new. They then might discover 
that grains were a good adaition to their meat diet, 
tor lam now supposing they had lost all original 
knowledge of their paradise. They also found that 
grain produced a hundredfold; hence started hus- 
bandmen. Thus we come to the time where history 
steps in, and from it we find meu to be mixed 
feeders, living largely on fruits aud grains and 
occasionally indulging in animal food. All these 
changes were made by mau under stress of circum- 
stances, aud not from choice. But all these changes 
have not changed man’s nature, his whole structure 
still points to his fruit-eating origin. We vege- 
tarians believe that man's original diet was com- 
posed of fruits, nuts, grains, and possibly roots. If 
we examine man as we would any other animal, we 
find ample signs of what his real diet should be. 
His upright attitude points to arboreal habits, to 
his habit of living in trees. His teeth point to a 
fruit diet; they are composed of three sets, the 
incisors for cutting and biting, such as a piece from 
an apple, and are spade-shaped. The canines are 
arrowed-headed, and their use is for tearing off the 
outer husks from nuts or fruits, they are called 
canine, but our present ones have no characteristics 
of dog teeth, they do not project beyond the level 
of the other teeth, nor are they separated from 
them by a notch. Man having given up the use of 
them, they have dwindled down to the present 
specimens. If canine teeth were a sign of meat 
eating, what ubout the monkeys’ their canine 
teeth project along way beyond the rest of their 
teeth, and yet they are pure fruit eaters. Again, 
the camel has fine idee canines, and it is herbivor- 
ous. No, gentlemen, the canine teeth will not bear 
scientific investigation. The third set of teeth are 
the molars or grinders, their use being to grind our 
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food into a pulp and allow it to be acted on by the 
saliva. The molars of a dog are saw-like, since 
they are used for cutting food only and not for 
chewing it. 

The tongue also shows a great difference; in 
carnivora the tonge has rough spines on it, so that 
it can scrape clean the bones; they have also very 
little sense of taste. Man, on the contrary, hss a 
smooth tongue and a fine sense of taste, which man 
educates and then he is an epicure. The saliva in 
carnivora is scanty, in herbivora very plentiful, in 
man it is moderate in amount, and contains a prin- 
ciple called ptyalin. This ptyalin is meant for 
turning starch into sugar. Now, if we were meat 
eaters we should not want this ptyalin, but its pre- 
sence shows thaé we must take a starchy diet, which 
we get as grains and fruits and nuts. In carnivora 
jaws move backwards and forwards only, in man 
also laterally. Then our stomachs are not so simple 
as those of the carnivora, nor yet so complicated as 
those of the herbivora. The length of intestine is 
another argument iu our favour; in carnivora the 
gut is from three to six times the length of the 
body, in herbivora, 12 to 20 times, whilst in man and 
the monkey, it is only from 8 to 11 times the length 
of the body - we measure from caput to sacrum— 
showing that we are neither carnivorous nor yet her- 
bivorous, but intermediate. Our flat nails point to 
our peaceful habits: we have not the sharp claws of 
the predatory animals, nor are we fitted for spring- 
ing on our prey. Our perspiring skin points to a 
diet rich in carbonaceous matter, the skin pores 
being a means of escape for the superabundant heat. 
Carnivorous animals never perspire; who ever saw 
a dog, cat, lion or tiger in a sweat, but who has not 
seen a horse sweating freely? Man perspires freely. 
Our placental arrangement classes us in same order 
as monkeys, since we both have a discoidal deciduate 
placenta, which the carnivora have not. The posi- 
tion of the mammary glands are characteristic of 
man and higher apes. Now, gentlemen, I think 
you will now see that man is not a carnivorous 
animal, but very closely allied to the apes. The 
next point you may discuss, is that, since he is not 
a carnivorous animal, he may be a mixed feeder. 
This, gentlemen, will not stand criticism; the 
monkey can be taught to eat meat aud like it, and 
then he gets the same diseases as meat eaters. In 
the same way sheep can be reared and will thrive 
on raw meat; but this fact does not make them 
carnivorous, it only shows how the system will adapt 
itself to circumstances, and is no proof of its being 
right. The lower animals can be taught to like 
intoxicants, but this does not prove that it is natural 
forthem to drink alcoholics: it only shows how 
taste can be educated or really perverted. 

The only argument that mixed feeders have, is 
that of custom. You reply that our aucestors have 
used it from time immemorial. To that I agree; 
but it is no reason that you should continue in your 
old ruts, or how would the world progress? The 
sooner we do away with the old custom the better 
for our couutry. 

From the anatomical we will proceed to the 
physiological. Man's food must consist of water, 
mineral matter, nitrogenous and carbonaceous 
matter. Man, like every other animal, should be 
able to live on one particular diet. Now we can do 
that if we live on fruits, such as grapes, apples, 
dates, figs, and bananas, or combine them with 
grains, such as wheat, oats, barley, or maize. But 
as people nowadays go in for a mixed diet, then 
we will concede that to them, aud give them one. 
Such a one shall consist of peas for the nitrogenous, 
potatoes or bread for the carbonaceous, and greens 
tor bulk, for we must recollect that bulk is a great 
thing in our everyday diet. Thirty-three feet of 
gut must be tilled or we become diseased. Let us 
also look at the composition of animal food. We 
tind beef to consist of more than 60 per cent. of 
water. This meat is deficient in mineral matter, 
and so is the white bread eaten with it: hence sources 
of tooth decay, Xe. 

Look at the composition of peas, for example. 
Here we have only 10 per cent. of water, a plentiful 
supply of nitrogenous principle, a good supply of 
carbonaceous material, and plenty of miveral matter. 
The worst of meat is, it is too completely digested. 
It is digested slowly, and that chiefly iu the stomach, 
hence the feeling of satisfaction and heaviness after 
a meat meal. But I now wish to call your atten- 
tion to a fact not very generally known, and that 
is that three quarters of a meat meal can be recovered 
from the urine four hours ufter taken, so that the 
amount of urea excreted is according to the amount 
eaten. Muscular force is performed by the muscles 
at the expense of carbonaceous matter, like an 
engine which uses up coal for force, the change of 
force being shown through mechanism of the wheels, 
Ke. The digestibility of food is greatly in favour 
of the vegetarians, as the well-known table shows. 
You see there how our common foods are digested. 
The vegetable foods are all digested in three hours, 
whilst pork, veal, and other heavy meat foods are 
not digested until five or six hours after being 
taken. 

Thus we require less time and energy to digest 
vegetable food, than mixed feeders do. Our food is 
also digested all along the digestive tract, and so is 
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constantly supplying us with nutriment : by its bulk 
it also gives rise to daily Iaxation. The diseases 
due to meat eating are very numerous: the first is 
bilious attacks ey acute indigestion, then con- 
gestion of the liver Yyspepsia, ; an, 
rheumatism, gout, calculus in iver and b dder, 
heart disease and apoplexy. I heard one of our 
rising men say the other day, when the subject was 
discussed, that if we were vegetarians we should 
have less consumption than we now have. 
Now I will g © you a few examples of the benefit 
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3005 fire - tost burning oil is required by the United 
States government to be burued in all mail cars. 
It is sold under the brands of mineral seal and 
mineral ; | : 

The crude paraftin oil obtained in this second dis- 
tillation is first treated with acid then distilled with 
caustic soda present in the sti b the product being 
mostly deuse paraffin oil. This is placed in wooden 
barrel: in ice houses, where it remains for from seven 
to ten days, during which time the paraffin wax 


makes no perceptible difference; or the . 
non may be in some way connected with e ex 

sion of the fork. There are many flames besides 
gas flames, and many sounding bodies besides 


may undergo changes in timbre and pitch simul- 
taneously with the change in intensity, and these 


crys- 
v again would require to be studied in Kinig’s | tallises, so that the mass retains the form of the 
of our diet. Pitman, the shorthand man, has been Analyser.“ 3 $ barrels when they are removed. It is now put into 
& vegetist over forty years; Newton wrote his strong cloth bags which are placed one above the 

cipia” on bread and water: Shelley was a C other with sheets of iron between them, and when 
vegetarian, and hosts of others. I passed my final 


submitted to heavy pressure yields crude seale 
paraffin wax while heavy oil is pressed out, which is 
the paraffin oil sold for lubricating purposes, and is 
most adapted to light, rapid running machinery, 
such as spindles in cotton mills. . 
The wax is further refined by repeated solutions 
„an 


PETROLEUM AND ITS PRODUCTS. 


T a recent meeting of the Rochester (N. Y.) 
A Academy of Science, Mr. F. L King read a 


paper on Petroleum, from which we extract the 
o 


all vegetists, so yon can judge if our diet suits us, 
ial, and if you meet any- 


one trying the experiment do not dissuade him from 
it. And if you come across a full fledged one and 


food. We vegetarians stick together, and when we 
find medical men hostile, we band together and will 


owing :— 

The 8 oil fields of Pennsylvania are now 
centred around Bradford; a sample from them has 
an 1 gravity of 43°. It contains a large 

A Parama, and 5 at eee 40° to 
It has no test, being as inflammable as in Austria, which is used for manufactur can- 
benzoline. This is the cil that is quoted in a aad aree 
the papers daily, and it is worth to. day about ninety turi 
cents per barrel. It is the general oil of 
Commerce, and is the crude from which most 
refined and some lubricating oils are manu- 


5 y 
to give our principles a fair trial, and you will come 
to only one conclusion, that it is the true and scien- 
tific diet for mankind. 


— factured. The operation of distilling petro- 

leum is conducted i cylindrical retorts 

A NEW PHEN OMENON IN or stills, veig in capacity from 40 to 3,000 
ACOUSTICS barrels, connected witha coil of wrought iron pipes 


ou will understand in running lubricating stills 
the product to be obtained is that which remains in 


ille. | te 
The first product of distillation is gases : at ordinary 
temperature they pans through the coils and escape | the fires after running a ified time. For in- 
ensed. i 


T Hibernia, Mr. J. H. Pentland calls attention to 

a phenomenon, the existence of which has not 
been before recognised :—Some few months ago it 
occurred to Mr. T. H. Maxwell to introduce a tuning 
fork whilst sounding into a flame. The performance 
of the experiment is aimple in the extreme. The 
properties required are a flame anda tuning fork. 

n introducing the fork whilst sounding into the 


and salt are packed around the condensing pipes, or 
they are condensed by means of a force pump. 
This product is called chymogene, and js 
of 110° gravity. The next distillate would 


specified, when 
the fires are drawn and the still allowed to cool, 
after which the oil is barrelled and ready for mar- 
ket. This oil is used for lubricating railroad 
coaches, shafting, &c. ; but if we wish to obtain a 
very nice engine oil we would pump this oil from 
the still into the filtering-room, where it would be 
filtered through animal charcoal after which we 
would have this light coloured oil, which is consi- 
dered equal to and better than sperm oil asa 


intensity of any sound depends on the density of the 
ich it is generated, not on that in 


ty gravity of 87°; it is used in gas machines. The 
0 


: lubricant. This, ll as all other mineral oils, 

555 e Sgt of the medium 5 aer urth distillate is naphtha, of an average gravity of 0 corrode 5 ‘eat the bearings or TS 

y an e ear es the intensity of the i ied. | i do. we 
sound ; but as the introduction of the fork ines fü were ta conta applied, ns animal oils do 


burners. The fifth distillate is benzoline, o 


t tinue the distillation on, instead of — 
gravity ; it has a variety of uses. The sixth distillate, | ping to continue the distilla 


ing for this coach or engine oil, we should 
fave this heavy oil, which will not flow 
below 75°, has a gravity of 27°, and fire-test of 500°. 
This is used as a cylinder or valve oil for stationary 
engines. Itis sometimes filtered oes animal 


747, and is used for street lamps and be are 
64° 
9 


with the seventh distillate for 100° flash test refiney 
il. The ninth distillate is a vD heavy paraffin, 
1 is pumped into 
the stop tank 995 with the sixth distillate, after 
aei it is pum d À t ala 
resh supply of crude an again distilled. The 
eleventh product is the tar or residuum which re- 
mains in the still, i 
In actual 1 one refinery does not make the 
distillates. Most, however, make the 
benzoline as well as refined oil, while the lighter 
distillates are disposed of to others for purification 
—who make a specialty of these lighter Products, 
which are redistilled b means of steam, which 
deodorises them; but the heavier ones, naphtha 
and benzine, to make them sweeter, are thoroughly 
agitated in an upright lead lined tank called the 


Which is sold as cosmoline, vaseline, petroline, etc., 
and is used in its plain state as an unalterable base 
for all ointments. 


ice, cold cream, toilet soap, and cough drops. _ Our 
next product through the filter is this oil, which is 
a filtered cylinder oil for stationary engines. Were 


tolerably uniform body of gas contained in an 
envelope of much greater density, and as such 
should pos all the characteristics of a sounding 

very obvious experimentin crucis at once 


heaviest product of petroleum. It has a fire - test of 
between (50° and 700°, a gravity of 233°, and flows 
at 45°. This is used as a locomotive cylinder oil, 
for tempering steel, &c. 


— 
— — 


HOW A MAN WALKS. 


NE of the most remarkable things about a 
0 man's walk, says the American Jop Jar 
Science News, is the diagonal movement which 
characterises it. The reader may imagine the 
hands and feet to form the four corners of a Parel- 
lelogram, and the diagonal limbs are, of course, the 
right arm and left leg, the left arm and right leg. 


sound, s 
of the sound. Could one, there 
whose length was one-quarter of the wave-length 
of the fork, that flame should give the greatest 


bottom of the tank, by which means the acid re- 


moves any remaining offensive odours and makes 
oil light in colour. 


temperature by a suitable Pyrometer, such as 


length required, would follow from Poisson’s and 
Biot's formule. The proper length of the flame, 


impossible to obtain, even in coal as, wit 
very unusual pressure; but it might be confined 
wi reasonable limits by the use of a 
fork of high pitch. Such a ‘theory would at 
once decide for or against the 5 of flame 


sides, and on no account must they be allow to 
vibrate. _ This is not what he would naturally do if 


‘ left to himself. Watch any one person outof the 
barrels capacity, connected with a condenser same i 


as still first described, The distillation is carried 


l for or against resonance 
might be learnt from the application of the 
a mirror to the present henomenon anda 
study of the serrated edge. . There may be some 
reflection from the surfaces of the tame, but the i 
transference of the fork from one side to the other 


by the body like a couple of pendula, and with = 
speed which entire) depends upon the rate at 

i alling. The athlete, anxious to 
complete the given numbers of laps in a mile, 
or couple of miles, and outstrip his competitors, 
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ol his legs; and evon the idle man about town, : i 
lounging along some fashionable quarter, nE day, 1 1 a Be no A 


unconsciously gives a slow motion to his arms : 3 1 71 
which corresponds to his tardy legs. Now, if the a a J. Stone, President of the Society, in the 


motion be even carelessly observed, it will be found = = . ; 
that the right arm . forward at the same time | 8 Lieut. re ; ae 1 BD ae . 
tthe left leg, and when tho right leg is advancing Aa el Mr, John Pender, M-P., 18, Arling- 
x 9 S 1 aeii T 0 the ton-street, W., and Mr. W J. V. Gaadeshergh: 
na o convince one’s se at it is so 8 : e We ye Ve 
it is only requisite to get a friend to walk across the 5 5 N 
gent . Fan i En is, to swing the sident, said SI wil endeavour to give an account of 
neht ee W then in the pp ou an 55 the method we are employing for determining the 
s } „ben | light and colour of the stars by photography. The 


bringing forward the left leg to acco it with . , 
the left arm. Such a gait is both e problem which we have set ourselves is really part 
of a larger work on which we have been engaged 


comfortable to the person who tries it, and also for several years. Some four years ago ne 


ludicrous to tho observer who watches the firs 2 
attempt of the kind. The diagonal movem ent 1 took the determination of the light of the stars by 
the limbs is the natural method adopted by man means of a photometer which has already been 
when walking, and it is the first and most apparent 1 X ei A mo e Po 

: ; ` Š ? 

3 haat one ascertains in studying human locomo stars, including all those which are assume ats be 
brighter than the sixth magnitude in any of the 
standard catalogues. The entire work is based 
upon something like 90,000 observations. These 
have been compared with all the more important 
revious observations, including the Almagest of 
tolemy, the observations of Sir William Herschel, 
published nearly a century ago in the Philosophical 
Transactions, the more recent and valuable obser- 
vations of Sir John Herschel and of Argelander so 
that we shall be able to give a list of the devia- 
tions of our photometric observations from the 
previous determinations of magnitude. In all these 
cases, however, the catalogues give only an 
estimute of the light of the star as seen by the eye, 
no account is taken of colour. The only deter- 
mination of which I am aware of the colour of 
a very large number of stars is that made 
by a member of this society, Mr. Franks, and I am 
indebted to your council for the loan of his manu- 
script, which was sent to me in America. I made 
considerable use of it, and have returned it to the 
Society. My attention has recently been turned to 
the subject of photometry by means of photo- 
graphy in this my brother, Mr. W. H. Pickering 
as been associated with me. The problem we had 
before us was to attain, by means of photogra hy, 
a register of the magnitudes of all stars visible to 
the naked eve. Hitherto, the ouly photographs of 
stars have been taken in the focus of comparatively 
large telescopes, giving a field of at most one or two 
degrees. Our problem was how to . a 
large portion of the heavens on one P ate, so as to 
compare the magnitude of stars at considerable 
distances apart: for that purpose Wwe have 
used a modified form of equatorial, with 
a camera lens which gives a field of 
some 15°. For ordinary photographic cameras, 
it is not unusual to construct the lenses so as to 
take pictures of buildings subtending an angle of 
605, or even 90°; but in such cases it is necessary 
to use only a very small aperture. We use a com- 
bination of lenses, which gives a comparatively 
large angular aperture, and a field in which there 
is not much sensible aberration at a distance of 10° 
from the centre of the field. With this combination, 


there was some oversight on a former occasion: 
but these plates will afford permanent evidence of 
any change of magnitude. They will not enable 
us to determine the magnitudes of stars, but they 
will form a very valuable record of their relative 
brightness, not as seen with the eye, but as 
measured photographically. In addition to these 
photographs we propose to publish a photo- 
graphic map of the whole heavens, and for that 
purpose we shall take in fainter stars than thore 
upon the plates I have just described. I have here 
an enlargement of a considerable portion of the 
constellation of Orion. You will notice the three 
stars of the belt, and the sword in which 
the nebula is clearly visible; stars down to 
about the eighth magnitude are shown here. Lou 
will notice that the star f is very faint, but 
the reason is obvious; it is a red star and its 
photographic effect is comparatively slight, so that 
in this way we get a certain approximation to the 
colour of the stars. Here is a photograph of the 
constellation Perseus: Algol is distinguished as the 
brightest star. But there is another bright one in 
its immediate vicinity, where only a very faint 
double star is seen with the naked eye. One of the 
pair is 5'7, and the other of the 6'3 magnitude, but 
they are very blue, and the consequence is that 
they show as mach more intense than they other- 
wise would in the photographs. Here is an 
enlargement of the region about the Orion nebula. 
I find that within a circle, with a radius of 24° 
about the nebula, that we have 180 stars so photo- 
graphed. There is one point I omitted to mention 
With regard to the measurement of the brightness 

of stars from these negatives. I have counted the 
number of stars in one of the negatives about the j 
Orion nebula, and have found that in the region 
from about 5’ north to 5 south, and from five 
hours Right Ascension to six hours we have 
gixteen stars which are common to the photograph 

and to our catalogue (which includes stars down to 

the sixth magnitude). There are also in our cata- 
logue sixteen stars in this re ion which were too 
faint to be photographed, and there are five stars 
inthe photograph which are not to be found in the 
catalogue. That is to ay: differences of colour 
have brought out this striking difference between 

the sensitiveness of the photographic plate and the 


swings his arms to and fro with a ‘quickness which 
corresponds with the motion of his swift feet: the 
business man also swings his arms with a motion 
which, if not so quick, exactly times with the motion 


7 


ADAPTERS FOR MICROSCOPES. 


1 question of adapters for enabling the 

object-glisses of microscopes to be rapidly 
changed, came up at the meeting of the Quekett 
Microscopical Club held May 25th, when the 
“Pease Facility Adapter“ anda modification of 
it, were exhibited by Mr. T. Curties, and Mr. 
Nelaon also showed a new form of adapter that he 
had contrived. 

In Pense’s “Facility,” three gripping Jaws are 
caused to advance and recede, somewhat in the 
manner of the well-known American grip“ 
chuck for lathes, by means of a loose collar. A 
grooved collar is screwed on to the object-glass, 
which only requires to be inserted into the adapter, 
when a turn of the loose collar causes the jaws to 
close upon it, and hold it firmly in its place. In 
Mr. Curties’ modification of this adapter, the 
gripping jaws were made wider and threaded inside, 
so that they may take hold of the thread of the screw 
on the object-glass, thus obviating the necessity for 
the grooved collar. Mr. Nelson’s new form of 
adapter is made upon the principle of the bayonet 
joint. A collar is screwed upon the objective fur- 
nished with three radially disposed projecting pins, 
placed equidistant apart. The adapter is provided 
with three internal annular grooves, and three 
vertical notches. The pins are slipped up the 
notches, and n partial turn given to the objective 
secures it firmly in place. 1 


eye. 

The Astronomer Royal said: With regard to the 
determination of the colour of stars, we need at 
least three factors, that is the relative brightness— 
at three places in the spectrum the stars do not 
shine with pure spectrum colours: there is always 
a certain amount of white light intermixed, and, 
therefore, it will be necessary not only to compare 
eye observations and photographic observations, but 
we must know the part of the spectrum to which 
the photographic plates used are sensitive. 

Prof. Pickering said: In answer to that question 
I have here a photograph of the solar spectrum 
taken with these plates. It will be seen t the 

hotographic action extends from the F to the H 

ine: that is to say, it extends much further down 
towards the red end than with the ordinary wet 
plates. I quite agree with the Astronomer Royal’s 
remark, that we must have, a register of the stellar 
light in different parts of the spectrum. Perhaps I 
may be allowed to describe a little device by which 
we are hoping eventually to determine the relative 
ec L light in each part of the spectrum. With a non- 
and the sensitive photographic plates that we achromatic lens there is a great difference in the 
employ, stars down to the fifth and sixth magul- | length of the focus for the red and blue rays. If 
tude leave a trace upon the plate. No clockwork | the plate is put in the focus of the red rays you 
is employed, so that each star would trace a line l have a blue ray, re resented bya circular patch of 
upon the plate, more or less intense, according to ( very much scattere light. We propose to cut out 
its brightness. Our method is to. make an ex- the centre of the lens by means of a prism of small 
posure of 10 seconds, during which time the earth’s | angle, and thus we shall obtain a species of mono- 
motion is so small that the mes of the stars only | chromatic photograph, for it is only the light which 
appear as circular dots. Then the camera is covered | is brought to a point which will be intense enough 
up for 10 seconds, and another exposure of 30 to register itself upon the plate, and so we shall 
seconds is made, so that the image of each star is | practically get photographs corresponding to dif- 
represented by a dot and a dash. The plates ou | ferent colours for different distances of the plate. 


which the photographs are taken are about Gin. eine ; a 
by Sin. and a DuoS aph of a region 15° square Mr. 9 8 5 a pugs 8 that F 
occupies about a ae part of the plate. When should! ee 304 onfrom trot. i a 
oue photograph has been taken, the instrument is a gat ma aan e 205 as 
shifted 15’ in declination by means of a spring p saa y, and have found that you get 

stars on the photographs which are not to be secn on 
the charts, aud there are some stars in the charts 
which are not to be found in the photogra vhs. But 
the chief merit of the photographs is that they 
cannot err. The photographic plate has no preju- 


ie] 


IN a recent Chronique Industrielle an account is 
iven of the examination of a large cylinder in a 
oolf engine employed in the mines of Sarrebruck. 
On opening the cylinder there was found upon the 
piston a brown, wax-like mass, weighing more than 
150 kilogrammes. It contained 60 per cent. oxide 
of iron, 26°77 per cent. of organic matters soluble 
in alcohol, 57 per cent. of insoluble organic mattor, 
the residue being composed of water with a little 
silicic acid. The cylinder had been in use for 
about a year, during which time 192 kilogrammes 
of suet had been employed for lubrication. The 
decomposition of the suct by steam into glycerine 
and fatty matters led to a formation of a soap of 
protoxide of iron. The oxidation of the iron, which 
is limited chiefly to the interior surface of the cylin- 
der, gradually produces an enlargement of the dia- 
meter. The evil may be obviated by using as a 
lubricant mineral oil of good quality, which boils 
only at a very high temperature. 


Ar a recent meeting of the Paris Academy of 
Sciences M. Loewy explained his new method for 
determining at any moment the relative position of 
the instrumental equator in relation to the real 

uator. This method is analogous to that already 
given for right ascensions, being founded on the 
observation of the stars near the Pole, and on the 
variations in the relations of the co-ordinates due 
to the deflection of the instrument. M. Loewy de- 
monstrates mathematically that his plan combines 
all the theoretical aud practical conditions required 
for the complete solution of the problem. It is 
based on the theorem here demonstrated that when 
the track described by a star in apparent distance 


which falls into a notch in the declination circle ; 
this shift can be done very quickly; then another 
photograph is taken; this time the exposure of 
30 seconds is made first; then ee 10 een of 
10 seconds and another exposure o seconds, so . ~, : 5 
thut the image of each ete represented by a dash dices : what it f. Pi elite 177 n 1 nous 
and a dot. The instrument is again shifted in like to ask Prof. Pickering what was °° ape 
declination, and another region of 15° is photo- of the instrument 3 which i ee iat 
from the pole coincides with its distance in relation | graphed: this time the image of each star is repre- the 5 s non was en, and w 
to the instrumental plane, the angle may be exactly sented by two dashes: then the instrument 13 P Pie in One of the photographs was 
determined which is formed by the terrestrial axis | Shifted in Right Ascension, and three more photo- oad 708 hale aate An i A tee WRS 
with the line of the instrumental poles, by means of graphs are taken, so that on one plate of Sin. by ex} 5860 for 30 minutes The aperture of the lens 
the variation observed between the apparent polar | Sin. we have the stars in a region of the heavens oa eee Ca a1 focal 155 th about in. 
distance and the distance in relation to the iustru- measuring 30° by 60°, that is about a twelfth part | W> Be re 8 . 
mental plane. The method is independent of any of the visible heavens, omitting a small region in The Rev. S. J. Perry read a note on an observa- 
tion of the chromosphere, made at Stoneyhurst on 


agible variations in the state of the instrument the vicinity of the Pole which will have to } ] 
uring a period of twelve hours, and it excludes the] be discussed by another method. Twelve such | the “uth of May. While mapping the chromosphere, 


cause of systematic error due to refraction. It is, plates are sufficient to go entirely round the| which is one of the daily duties of an assistant at 
moreover, capable of extreme accuracy, which, by | heavens, aud complete the work for the northern the observatory. it was noticed that there was a 
multiplying the points, may be carried as far as is | hemisphere. In the case of eye observations, it brilliant prominence cu the south-east limb. The 
desira fe. may be alleged, when a new star is observed, that | mapping o the chromosphere is usually done with 
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the C line, and generally occupies about half 


an hour when the number of prominences is not- 


large. On this occasion there was a brilliant line 
situated between C and B, ata position correspond- 
ing to Kirchoff’s line 654°3. It remained intensely 
bright for about ten minutes and then faded away. 
The contortions of the C line showed that rapid 
motions were taking place in this region of the 
limb, and it was afterwards found that a spot was 
coming into view, and must have been upon that 
part of the limb at the time. In the course of last 
year 180 complete drawings of the sun were obtained 
at Stoneyhurst Observatory, and 70 complete maps 
of the chromosphere, showing that the climate of 
the North of England is not so unfavourable as is 
sometimes proposed. The oa ee were 
taken as read: The Annular So lipse of 
1836, May 15th,’ by Mr. A. Brown, Preliminary 
Account of a Telegraphic Determination of the 
Longitude of the Royal Observatory, Cape of Good 
Hope by Mr. D. Gill; Determinations of Longi- 
tudeon theEast Coastof Africa eee h 
‘Phenomena of Jupiter’s Satellites,” byMr.J. Gled- 
hill; ‘‘ Phenomena of Jupiter’s Satellites observed at 
Mr. E. Crossley’s Observatory, Bermerside, Halifax, 
during the Opposition of 1889.83," by Mr. J. Gled- 
hill; Observations of U Monocerotis and LL. 14551 
with a new Photometer,“ by Rev. T. E. Espin ; 
„Observations of Occultations of Stars by the Moon, 
and of Phenomena of Jupiter’s Satellites, made at 
the Radcliffe Observatory, Oxford, 1877-78 and 
1882-83, by Mr. E. J. Stone; “ Elliptic Elements of 
Comet 4, 1882,” by Mr. J. Tatlock, jun. ; “Ephemeris 
of the Satellite of Neptune, 1882-83, by Mr. A. 
Marth; ‘‘ Ephemerides of the Satellites of Saturn 

1883-84,” by Mr. A. Marth; Ephemeris for Ph sical 
Observations of J uper; 1883-84,” by Mr. A. Marth. 
‘“‘ Postscript to Note on M. Loewy’s Communication 
referring to an Apparatus for the Determination of 
Flexures,“ by Mr. A. Marth; and Note on De- 
ee n for the Moon's Parallax, by 
Prof. J. C. Adams. 


HOUSEHOLD HINTS. 


Bread Made with Sea-Water.—A German 
doctor recommends bread made with sea-water as a 
wonderful remedy against scrofula and disorders 
resulting from insufficient nourishment. Sea-water 
ought to stand twelve hours before being used for 
8 dough, in order to free it from impurities. 
Bread made with it has no unpleasant taste. 

To Remove Glass Stoppers. — When the fixed 
stopper of a glass bottle resists all management— 
such as warming the neck with a cloth wet with 
warm water, by tapping, and by the wrench, or by 
all these in combination—there is another means 
which will frequently succeed. Let the bottle be 
inverted, so as to stand on the stopper in a vessel of 
water 80 filled that the water reaches up to the 
shoulder of the bottle, but not to the label. Two 
or three 9 of this treatment may be required 
sometimes before the stopper will yield. 


Leather Polish. — A German journal gives the 
following: Mix 200 parts of shellac with 1,000 of 

pirit (95 per cent.) in a well-stoppered bottle. 
Keep in a warm place for two to three days, shak- 
ing frequently. Separately dissolve twenty-five 
parts of Marseilles soap in 375 of warmed spirit (25 
per cent.), and to the solution add forty of glycerine. 
Shake well and mix with the shellac solution. To 
the mixture add five parts of nigrosin dissolved in 
125 of spirit. Well close the vessel and shake eu- 
ergetically, and then leave the mixture in a warm 
place for a fortnight. 


Simple Remedy for Chafe.—Dr. Powell, of 
Louisiana, sends the following to the Vedical and 
Surgical Reporter : ‘‘ Bathe the parts well in tepid 
water; dry well with soft cloths, and apply, by 
means of soft sponge or cloth, the following :— 


Zinci acetatis .. t 85 de 15 gr. 

Morphiæ acetatis .. aa 2 gr. 

Glycerine sa 95 202. 

Aq. rose et ss ès a 2 oz. 
M. Ft. sol. Sig. Apply to chafed parts twice or 
thrice a day.“ W 


_ Remedy for Baldness.— The following formula 
is highly recommended by some for baldness :— 


Tinct capsici annui .. T loz. 
Glycerini. . ʻa es 88 302. 
Ol. bergamot .. as i 1 dr. 


To be rubbed into the skin of the head. 


THE French scientific commission, appointed to 
visit the Isthmus of Krau, have reported that the 
work of piercing it, so as to connect the Chinese 
Sea with the Bay of Bengal, would be easy, as the 
soil is not hard; and there would be only 50 kilo- 
metres thirty-one miles to cut through, while 
61 kilometres —38 miles —of river can be turned to 
account. Besides, the line passes through a forest, 
which, in addition to supplying timber for the 
Morks, would yield a good return on account of 
28. 


SCIENTIFIC NEWS. 
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PAPER on The First Telephone, by 

Prof. Silvanus P. Thompson, has been 
reprinted from the Proceedings of the Bristol 
Naturalists’ Society. It is an interesting 
historical epitome of the invention of the tele- 
phone, by Philipp Reis, which shows, by the 
aid of copies of the original drawings, how much 
subsequent inventors profited by the work of the 
obscure teacher of natural sciences at Friedrichs- 
dorf. In concluding his paper, Prof. Thompson 
says:—‘' The transmitters which Reis devised 
embod y—though their mechanical design is less 
perfect, and their performance, consequently, 
less certain—all the essential principles of the 
telephonic transmitters in use to-day, such as 
Blake's, Berliner's, and Crossley’s. The 
receivers devised by Reis, more particularly 
the second form, anticipate every principle 
essential in the more modern and convenient 
receiver of Graham Bell, having an electro- 
magnet combined with an armature capable of 
inductive action—i.e., made of iron, elastically 
mounted, and having an extended surface. Bell 
made the very great improvement of uniting 
these three qualities, essential to the armature, in 
one, by employing as armature a thin flexible 
iron plate. It is worthy of note that both 
Bell and Edison explicitly referred to the prior 
work of Reis, the former even going so far as to 
give the references. 


The Ben Nevis Meteorological Station has been 
got into working order for the season. Mr. 
Wragge arrived at Fort William at the close of 
last month, and set about organising gangs of 
men to do the clearing work. The snow limit 
on the day the workmen commenced was found 
at about 2,600ft. ; at the Red Burn the snow had 
accumulated to a depth of 30ft. in some places, 
Buchan's well and the thermometer house being 
entirely buried. On the summit of the Ben, 
with a moderate south- westerly breeze and cloud- 
fog, the temperature at 3 p.m. was 32:9°, the 
snow lying tive to six fect deep. Icicles were 
found hanging from the roof of the hut. Some 
pigeons are to be trained to carry the 8 a.m. 
observations from the summit of the Ben to Fort 
William, where a new ‘sea-level’? observatory 
is to be stationed in a field near the Old Fort. 


At a recent mevting of the Physical Society, 
Mr. G. Griflith read a paper On the Graphical 
Representation of Musical Intervals, in which 
he gave an account of previous attempts to re- 
present musical intervals in a graphical manner, 
and exhibited an enlargement of a diagram pub- 
lished by Dr. Pole in Nir F. Ouseley's Treatise 
on Harmony. In this diagram the musical 
intervals contained in one octave are represented 
by the differences between the logarithms of the 
vibration numbers forming them. Mr. Griffith 
proposes to apply the principle to the whole 
musical scale. Ketaining the lines used in ordi- 
nary music, he inserts a taint line between these 
at unequal distances to represent the tones and 
semi-tones. Several diagrams were exhibited in 
which this principle was applied to the repre- 
sentation of intervals to the sequence of the keys 
in the major diatonic scale and to actual music. 


The monthly meeting of the Western Micro- 
scopical Club was held last week at the house of 
Mr. E. Swain, F. G. S. The host exhibited a fine 
collection of preserved echinoderms and sea-fans, 
and, under the microscope, a number of sections 
of their structure. Mr. E. M. Nelson exhibited 
fine specimens of echinus spines, and his quick- 
acting adapter, which is described on the preced- 
ing page. Amongst other exhibitors was the hon. 
sec., Mr. A. W. Stokes, who showed various 
marine organisms obtained at Whitstable during 
the excursion of the Quekett Club in the previous 
week. 


Dr. B. W. Richardson, lecturing recently at 
Paddington, under the auspices of the Fish 
League, on the ‘nutritive value of fish as an 
article of food,“ said that pollack holds all the 
necessary qualities very equally balanced; but 
the strongest and most nutritive fish is sturgeon, 
which equals in all the essentials the best flesh 
meats. Pollack are frequently sold in London as 
“large whitings.”’ 

The report of the Manchester Steam Users’ 
Association contains reasons for objecting to Mr. 
Broadhurst’s lill providing that boiler minders 
should pass a Board of Trade examination. The 
Association approves of every boiler minder being 


put through a thorough and searching examina- 
tion, but thinks that his employer should be his 
examiner, which is very reasonable; but who is to 
examine the employer? The Bill may lay the 
saddle on the wrong horse, but it is rather too 
much to say that it would introduce an artificial 
rate of wages for boiler minding, and would foster 
monopoly. The report states that the cause of 
nearly every explosion is the weakness of the 
boiler, and that for one explosion due to the 
fault of the boiler minder, six have been due to 
the owner or the maker. Because some firemen 
show ingenuity in “‘ gagging ” the safety-valves 
the Association's report says, many firemen 


appear to know too much already ”’ ! 


We regret to hear that Mr. Spottiswoode, the 
President of the Royal Society, is lying seriously 
ill from an attack of fever, contracted during a 
recent visit to Rome. 


The posts for the electric lights in Union 
and Madison-squares, New York, are said to be 
250ft. high, 3ft. in diameter at the base, and 
Sin. at the top. They are constructed in tubular 
sections of steel plate, each 50in. long, and 
riveted end to end. The masts or towers are 
prevented from swaying by six wrought-iron 

uys, and are well bedded in a strong foundation. 

he carriages to which the lamps are attached 
run on guides cach side of the mast, which serve 
also as ladders by which the lamps can be reached 
in the event of disarrangement. A mast? of 
similar construction was blown down in Indiana 
recently, and did some dollars“ worth of damage 
by breaking telephone and telegraph lines. 


Baron Rothschild, of Vienna, uses incandescent 
Jamps in his carriage lamps. Tho accumulators 
are placed under the coachman's seat, and are 
suid to be of sufficient capacity to supply light 
for 100 hours. 

Mr. J. Chatenet has invented a new cancelling 
instrument for the obliteration of postage and 
other stamps. The instrument is similar in 
shape to one of the ordinary stampers, but is 
connected by insulated wires to a battery, the 
circuit of which is completed in the act of 
stamping. <A zig-zag platinum wire running 
across the face of the stamp is by this means 
rendered instantly red-hot, and so burns the 
postage stamp in an indelible manner without 
injuring the envelope. 

Herren Tonroe and Schmelck state, in Bieda- 
mann’s Centralblatt für Agrikultur. Chemie, that 
specimens of sea water drawn at different depths 
and at remote points exhibit very slight differ- 
ences in composition. Certain variations of 
specific gravity are due to the dilution of sea- 
water by the continued introduction of ice or 
fresh water, but the respective proportions of 
the various salts always remain the same. 


USEFUL AND SCIENTIFIC NOTES. 


Asbestos.—Those who are unacquainted with 
the many purposes to which this valuable matenal 
is now pted, should procure the catalogue of 
asbestos goods manufactured by Mr. John Bell, of 
Southwark-street. The value of asbestos for 
engine packing and joint making is well known 


to most steam users; but in the shape of flooring 
felt, fireproof ropes, and filtering cloths, it appeals 
to a very large constituency. Bell prepares it 


in a variety of ways from fine powder to y 
carded fibre, and works it into a variety of useful 
manufactures, invaluable in chemical works, and 
wherever steam joints bave to be made. 


Preserving Railway Sleepers.—According 
to experiments made upon the Hanover, Cologne, 
and Minden Railway, fir sleepers injected with 
chloride of zinc required a renewal of 21 per cent. 
in eleven years; birch sleepers injected with 
creosote required a renewal of 46 per cent. at the 
end of twenty-two years; oak sleepers injected 
with chloride of zinc required a renewal of about 
21 per cent. at the end of seventeen years; while 
the same kind of sleepers in their natura] state 

uired a renewal of at least 49 per cent. at the 
end of a like period. The conditions in each of 
these cases were very favourable for obtaining 
trustworthy proofs. The subsoil of the line was 
good; the non-renewed sleepers showed, when cut, 
that they were in a sufficiently good state of pre- 
servation. Upon another line where the oak 
sleepers were not injected, it was n to 
renew them in the proportion of 74 per cent. at the 
end of twelve years: these same sleepers in) 
with chloride of zinc required a renewal of only 
3°29 per cent. at the end of seven years; whilst 
those injected with creosote required a renewal ef 
only 0:09 per cent. at the end of six years. 
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LETTERS TO THE EDITOR. 


— — 
| We do not hold ourselves responsible for the opinions of 
cur correspondents, The Editor respectfully requests that all 
communications should be drawn up as briefly as possible.) 
AU communications should be addressed to the EDITOR of 
5 MxchAxic, 31, Tavistock-street, Covent-garden, 


AU Cheques and Post-affice Orders to be made payable to 
J. Passmore EpwAnps. 

In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mention ing the number 97 the Letter, as well as the page on 
which it appears. - 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a may 
bave some particular knowledge and ence of the 
nature of such a person or such a fountain, that as to 
other t knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of hia, 
will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences derive their original. 
—Montaigne’s Essays, 

— — 
y VIRGINIS. 


[21496.] THE alternate variability of the com- 
ments of y ee alluded to by Mr. Gemmill 
288 


etter 21453, p. has been matter of observa- 
tion for a considerable period of time. detected 
this, as I have found on consulting his MSS., but 


it was first authoritatively announced by X in the 
following terms (‘‘ Mens. Micr.,” p. 4.) :— Priores 
observatores sin magnitudines quales 
accipiunt, ita Herschelius I. anno 1781, Piazzius 
in catalogo Siculo, Herschelius II. et Southius. 
Accurata vero perscrutatio mearum observationum 
inde ab anno 1818 institutarum periodum aliquam 
lucis in his stellis subesse monstrat...... Per 
continuatas observationes fortasse noscemus 
periodum, si qua est.“ Since these words were 
written the variability has been generally recog- 
nised, but the period not as yet been deter- 
mined. OZ says:—‘‘La variabilité dans l'éclat 
relatif des deux composantes, indiquée par mon 
père et remarquée également par d'autres astro- 
nomes, se prononce tres décidement dans nos 
observations, par les lectures opposces de la direc- 
tion de l’étoile plus faible. Quoique ces observa- 
tions soient séparées entre elles par des intervalles 
trop longues et trop irrégulières, pour faire ressortir 
la loi exacte de la variabilité, on reconnait déja, dans 
celles de 1840, 1845, 1853 et quelques autres années, 
que des variations assez notables de lumi¢re se 
produisent dans des périodes de peu de jours et 
ue les oscillations s'élèvent en général au-delà 
"une demi-unité de notre échelle des grandeurs. 
En même temps il y a lieu de soupçonner que la 
courte période se combine avec une autre de 
lusieurs années, durant laquelle tantôt Pune 
(1825-1831), tantôt l'autre composante (1851-1858) 
a prèdominé en éclat.” 

OI made a special examination of y in the 
spring months of 1851 and 1852 with a view to 
etermine the period, if possible ; but the low alti- 
tude of the star rendered continued observations 
useless. I have, however, combined his observa- 
tions with those of Dawes, the only other observer 
who in those two years carefully observed the 
differences of magnitude, and reproduced them 
below, as they may be of interest to Mr. Gemmill 
and others. O used the ldin. refractor (the 
power is not stated, but was probably 858), Dawes 
employed his 64in. refractor, powers 467 and 500. 

A is the southern star, B the northern. 
(D) 


1851. March 21. B seems rather the smaller 
April 17. A 0:7 mag. less than B .. (OS) 


April 28. A0°5 mag. less than B. (OF) 
May 15. Very nearly equal, A per- 
haps a little the larger (OS) 
May 22. Very nearly equal, B per- 
haps a little the larger (OS) 
May 31. B thought rather the 
smaller „ 
June 3. A02 mag. less than B .. (Or) 
June 3. B certainly rather the 
„ 
June 4. Perfectly equal . (O) 
June 5. A little the larger (Ox) 
June 19. B seems rather the 
smaller 8 292 2 2 e (D) 
1852. March 10. Not the slightest dif- 
ference in magnitude. (O) 
March 15. Stars equl4l (D) 
April 3. A05 mag. less than B .. (OÈ) 
April 6. A perhaps a little the 
„CC O ) 
April 8. Very nearly equal. A ma 
perhaps a little the 
larger . 2 .O) 
April 21. A 0˙2 less than B Oz 
April 29. Perfectly equal.......... 85 
y 1. 4 0˙2 mag. lese than B.. (OF 
May 19. ,, ” ” > 7 (O) 
May 25. Very nearly equal. A may 
be perhaps a little the 
larger e 
June 5. Stars equal. (D) 
June 7. Very nearly equal (Ox 
June 14. Pe ectly eq eeenoeeee (OF 


The small stars are. somewhat misplaced in Mr. 
Gemmill's sketch. C, the star referred to by Mr. 
Barton, and by myself in letter 21455, is about 
105 from A in 88°50°; there is no star in the place 
of Cin Mr. Gemmill’s di m. The star shown 
to the S. of C is Arg ( 0°) 2600, which is 30 p. A, 
and 5’ 30° to the south of it; this is 9°2 mag. in 
Arg., 9m. in the Catalogue accompanying the Berlin 
charts, and 10m. in the Munich zones; it is alluded 
to by Knott on p. 89 of Vol. XLIII. of the Memoirs 
R. A. S. as a small star, 10 mag. at a distance to 
the south, very near the vertical.“ I looked at 
y on the evening of the 3rd with the 3:2m. Sheep- 
shanks equatorial; the air was very poor, and y 
low, but the two components were about the same 

itude, and golden yellow ; C was not visible, 
owing to twilight; D in Mr. Gemmill’s di 
Was oy slightly (at most 0'2 mag) below Arg. 
( 0°) 2600. D is 8 607, as Mr. Gemmill sup- 
poses ; it precedes y by 3328. and is 13 south; it 
1s 9'2 mag. in Arg. (— 0°, 2599), 9:0 mag. in Schj., 
and 8 . in the Munich zones. C is not Mayer’s 
star, which is a 7-7 mag., Arg. (— 0°) 2603, which 
follows y Virg. Im. 53s., and is 7’ 33 to the south. 
The measure in Cel. Obj.“ is Knott’s, and is 
quoted by Webb from Flammarion, who, in common 
with several Continental astronomers, places the 
initial star A of y in the opposite quadrant to 
English observers. Knott's measure is 158°47°: 
4°844°: 1877:29 (3 nights).: 

June 5. H. 8. 


ASTRONOMICAL—y, VIRGINIS. 


{21497.]—I Au much obliged to Mr. Gemmill, or 
r one who will kindly point out errata in 
Celestial Objects“; but I do not think there is 
any misprint in the present instance. I cannot 
now refer to the observations of Mr. Knott which I 
employed; but there is evidently no mistake of 
3 for 1 in the latest position, as, if so, the 
angle would be inconsistent with the whole series, 
instead of being reversed, as is plainly the case. 
The following details as to y bal Spay may, perhaps, 
be interesting to some of our readers, who may not 
have access to fuller information. 

Flammarion observes that the angle is very often 
reversed, and ascribes to the pair a slight alternate 
variation, the period of which, ee a 
great number of comparisons, he had been unable 
to determine. From 1830 to 1845 A (the standard, 
of course, of the measured angles) was the feebler: 
since 1860 at an equality; and subsequently the 
angles have been, in general, reversed. Otto 
Struve made an especial study of them in 1851 and 
1852, 8 1857 the S. star A. He says that, from 
1825 to 1831, B had certainly predominated ; but 
he generally gave ie precedans to A. The extent 


of variability by him was 0:7 mag.; but 
he could not say how far each star cipated in 
the changes, and discontinued his observations in 


consequence of the unfavourable climate of Poul- 
kova. T. W. Webb. 


M5 LIBRZA—GROUPS NEAR H I“ 
VIRGINIS—CLUSTER. 


[21498.]—In reply to Mr. Sadler, I have again 
seen M 5 Libre on a better night, when the star I 
mentioned was quay plain. 

It is s.p. the cluster, and with a power of 60 it is 
about half the diameter of the cluster from it. 


apa group between the Y and the nebulæ. Tbe 
middle star of the three southern brighter ones in 
a line (1) is 12h. 22m. 40s., and 10°40’ +. I send 
a drawing of the two groups, in case the editor 
may care to publish it. If not y, I may say the 
long-shaped one is p., and very near the nebula. 
The group near qi VII Monocerotis is beyond 
my reach now: evidently it is not that cluster, 
which is the thing I wanted to know. Last night I 
found another and beautiful cluster which I can 
find no mention of, in 18h. 23m. 35s. and 4° 66 +. 
The stars are smaller and more crowded than in the 
one nearT Serpentis. With regard to that cluster, 
I suppose T is the brighter star on the edge of the 
cluster. M. A. 


PLATO AND JUPITER. 


[21499.])—In answer to Mr. Stanley Williams’ 
questions in the last E. M.,“ I cannot say in how 
many of the small spots on the floor of Plato I 
saw the circular crater form, but certainly in the 
case of three or four. I had often seen these mark- 
ings with smaller instruments, but had never before 
been able to make out their form. The little ring 
round some of these small cratera is of a very 
reflective material, as much so as the ring round 
Aristarchus. I by no means saw all the small dots 
or ks which have at times been observed. I 
could most unmistakably, however, notice the 
shading on a large portion of the floor. On two 


occasions I noticed this without the least doubt, 
and could easily have drawn the shape of the 
shaded area. This I hope to do at some future 
time. Mr. Williams’ theory may be the correct one 
as to the small dark markings (apparently) under 
the central belt of J upiter, ut I must say 
they did not give me this idea from their appearance 
in the telescope; they were of too dotted or 
circular shape to give this idea. The next belt, 
towards the Pole, is most plainly broken in man 
places, and is a fine double belt. I inclose a 
sketch, which, if the editor thinks well, he can 
ive a print of. A are the markings in question; 
„the double and broken belt; C, the commence- 
ment of a fine white line running in a slanting 
direction through the large belt; D is a notch or 
indentation on the apparently upper part of the 
large belt. As to the respective positions of the 
fine white line C and the indentation D, I cannot 
now the least say. A and B are, however, correctly 
given, and it was to A that I especially called 


attention. 
St. Breock Rectory. W. P. P. Matthews. 


With a lower power, as I first saw it, it was just 
on the edge of the cluster. With a higher power 
there became visible a star close on the f. oige 0 
vith regard to th Id I'S Virgini 
ith re e groups near irginis, 
I have taken the AGOA, of the pair at the 
junction of the arms of the Y. It is 12h. 20m., 
and 11°13’ +. Mr. Welch mentions a fine 7m. 


group, which I fancy may be it. The most northern 
a was still much fainter than the others on 
une 3. 


I took the position of the other curious long- 


f | account of an observatory dome at 


PROPOSED GIGANTIC SPHERE. 
[21500.]—Havina recently read in the rs an 
umbia 
College, New York, it appears to be a feasible 
project to construct a gigantic sphere in a similar 
manner to be properly ribbed and stayed on the 
inside, and unlike Wilde's great globe of some 
years ago, which was explored on the inside, let 
there be tiers of platforms at certain heights, the 

lobe to be fixed at the proper angle for revolving 
ry means of clockwork, once in the twenty-four 

ours. 


rh tt i 
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The surface having the land and water weli 
defined, mountains, valleys, and vessels on the 
oceans could be shown on au exaggerated scale. 

The inside might be illuminated by the electric 
light on the hemisphere that the sun was shining 
upon, giving the day and night efiect. 

Such a source of eutertainment, whilst highly 
mstructive and interesting, would, I consider, 
prove to be a paying speculation. 

West Hartlepool. Henry Canbourne. 


A REQUEST TO ASTRONOMICAL 
OBSERVERS. 


{21501.J—Turovcn the medium of vour widely 
circulating journal, I wish to ask observers, both 
in Great Britain and abroad, for any observations 
they may have on telescopic definition (especially 
on the „ri discs of sfars), under extreme con- 
ditions of atmospheric dryness and Annuditu, and 
also under particular directions of wid. An 
abstract of the results, if sufficiently interesting, 
wul be sent to the EN OIL. ISH MECHANIC. 

W. 8. Franks, F. R. A. S. 

1, High-streot, Leicester. 


THE CLASSIFICATION OF TIDES. 


{21902.]—Tue flux and reflux of the ocean, which 
ty any ordinary observer seems a very simple pheno- 
menon, in consequence of its regular recurrence twice 
on cach day, is in reality a compound effect due to the 
xction of two distinct luminaries, each giving rise 
to two distinct tides, and these tides diversely 
vonerated. If the tides be really brought into 
cxistence by the attraction of the moon and sun in 
accordance with the principle of universal gravita- 
tiou, it must be assumed, as in the lunar and 
planetary theories generally, that each luminary 
will produce its separate efiect on the waters of the 
ocean to the same extent asif no other luminary 
existed. Hence we must needs have a lurar and 
anti- lunnr tide, and as the former will depend on 
the lunar declination, so the latter must depend on 
the unti-lunar declination ; and it must be remem- 
baved that these are the reverse of each other: 
when the one is worth, the other is south, and rice 
nod. Whon the one is ascending from south to 
north, the other is descending from north to south, 
and conversely. Hence, it is the most obvious plan 
to cxamine the course of each tide separately, and 
for this reason—that as the moon goes round the 
carth in a month, the avti-/nar tide must always 
be similarly circumstanced to the lunar tide of a 
fortuight earlier, except as regards the distoure of 
the attracting body; and the same is true also in 
ro. pect to the solar and anti-solar tides. But when 
the moon is passing from the southern to the 
northern hemisphere, it is seen that when 
sle comes over the Atlantic Ocean, her 
path coincides to a certain extent with the 
renuoral trend of that ocean, and the more so as 
the inclination of the moon’s orbit to the earth’s 
equator increases to its maximum, which is 28 
degrees. The lunar tide then follows this course, 
and is favourably circumstanced for having its 
nungnitude increased. The contrary is the case. 
however, with regard to the anti-lunar, tide when 
its turn comes, to traverse that occan, for this 
tids depeuds on a declination which is the oppo- 
site to thut of the moon, and which coincides 
with that of a luminary, which might be imagined 
to be situated on the %s side of the earth, in 
a line prolonged, which joins their centres. Con- 
sequently its course is different, and diagonal to 
thut of the former, aud hence in this case it is a 
w aker tide. But a fortnight later all this is re- 
versed, the anti-lunar tide gains the ascendency, 
changing 1 in fact, with the lunar, yet not 
quite to the same degree; for the 8,000 miles 
which separate one surface of the globe from the 
other become perceptible in weakening the attrac- 
tion, according to the law of the inverse square 
af the distance, which regulates the force of gravi- 
tation, and it is a great satisfaction to be able to 
dstict this additional proof of the accuracy of the 
law which Newton discovered to us. 

A corresponding investigation reveals to us the 
course of the solar and exti-sofay tides, marked also 
by the same peculiarities, aud superadding the 
etfects in pairs we obtain a clue to the actual pheno- 
mena of spring and neap tides. 

James Pearson, M. A., F. R. S. 

Fleetwood Vicarage, June 4. 


PAPER PULP—A HINT. 


[21503.J—I Notice in my monthly No. of 
“ours ” (which I have read from 1862, and which I 
often fall back upon), that there is a great scarcity 
af paper-making material, and it occurred to me 
to send a hint of something close at hand that 
might do. When staying near Woking Station, 


last autumn, and strolling beside the Basingstoke 
(anal, the immense quantity of a pulpy-looking 
jelly took my attention, and on twisting out a 
portion I found it to be vegetable fibre. and I said 
to a friend, Here is paper-making material, which 
only wants pressing and bleaching.“ 


T. Wood. 


LEGAL REPLIES. 


(21504.] — House Aorgexent (50597). — I 


sec this question has been answered by 
Lex.“ but there is one aspect of the 
case which he seems to have overlooked. 


It has been decided that a letting for 
one year certain, and so on, from year to year,“ 
creates a tenancy for two years at least, as it can- 
not be put an end to at the end of the first year by 
any notice, this year being looked upon as certain; 
so that the notice cannot be given to terminate 
sooner than the second year. I much doubt, there- 
fore, whether the tenancy can be determined before 
10th Feby., 1885. If the agreement had been only 
for“ one year certain, without more, no notice at 
all would be required, aud the tenant could leave 
at the end of the year. 


WILL--VesTED REMAINDER (60598).—This also 
is answered by Lox,” and I need only add that 
here we have another instance of a common error. 
The property in, or right to, the estate vested in D., 
as soon as A., the brother, died, so that, although 
he never got possession of it, he could deal with it 
as he chose, by will or otherwise. 


WILL PROnATE (50605).—It is a common mis- 
take to suppose that relations have a right to see 
the will, or to have it read to them. This reading 
after the funeral is usual, but not at all compul- 
sory. ‘‘Lex’’ has given the querist good advice 
against litigation; but, by entering a caveat, he 
could probably force them to give him a copy. 


PAWNBROKER (50610).—There is no legal obliga- 
tion upon a pawnbroker to take stamps ora P.O.O. 
He is entitled to cash, and cannot be bound to re- 


turn a pledge by post. In other respects, this 
question has been fully answered by Ex-Black- 
smith.’ 


Stamep—AGRREMENT—LEage 3 (50612).—(1) An 
5 to do work requires a sixpenny stamp. 

his may be adhesive; but, if so, it must be can- 
celled by the party first signing with the date and 
his initials, or it may be impressed within 14 days 
after the date of its being signed at the Stamp 
Office, Somerset House. (2) A fi ve-shilling stamp 
is required, and must be impressed. 


LEGAL CHAROES (50616) .— If the lessee wishes to 
take up the lease he must pay the charges. It is 
true that the new scale of solicitors’ remuneration 
does increase the costs chargeable upon large 
amounts, because it is now reckoned as a commis- 
sion or percentage. It is also true that, if the 
estate is in 1 this too would increase the 
cost, and so, I fear, the lessee must pay them, as I 
can see no way of getting them reduced. 


Notice REOUInED (50618).—As far as I can judge 
from the facts here stated, a quarter’s notice 
would be necessary ; but there may be some trade 
custom. 


LAN D-Tax (50621).—I do not know what this 
querist means by saying that he pays inhabited 
house duty, which the collector enters as land-tax. 
House duty is not chargeable upon premises worth 
less than £20 a year, but land-tax is unless it has 
been redoemed. The querist is really paying land- 
tax, and, if he is a tenant, he can deduct it from 
the rent; if ho is the landlord, then it is a usual 
charge upon his property, which he must pay, 
unless he redeems it in the ordinary manner. 


Witt—Exrcutor—Trvsts (50631). — In this 
case the executor has clearly failed to carry out the 
trusts of the will, as he should divide the rent, and 
has no right to scll the property. The querist’s 
only remedy is by an action in the Chancery Divi- 
sion against the executor to compel him to execute 
the trusts of the will. Although he has no money, 
he had better consult a solicitor, who will go into 
the matter if he can show him a clear case. 


Legacy Duty (50662).—I know of no way b 
which the payment of legacy duty can be avoided. 
Many have been tried, but, I am glad to say, all 
have failed; and if I knew of a method I certainly 
would not describe it, as I see no reason why the 
law should be evaded and the revenue defrauded. 


LiqumaTION—Fravp (50672).—This is a story I 
ofteu hear; but the fault is with the law and the 
creditors themselves both are too easy with debtors. 
If the resolution has been registered, the querist 
may as well take his composition and be done with 
it, unless he has grounds for a criminal prosecu- 
tion, and is willing to waste his money for the 
public good. We live in hopes of a New Bank- 
ruptcy Act which will stop all this suddenly aud 
summarily, and give creditors a chance of being 
fairly treated, at all events. 


FENcE—REPAIR—Damaces (50677).—I do not 
see how the querist can compel his neighbour to 
repair his fence. But, if his garden is injured by 
the fence not being repaired, he can sue that neigh- 
bour for damages, and so he has a remedy in this 
roundabout manner. 


Bangruproy—Sat Orr (50082) .— This is pro- 
vided for by section 39 of the Bankruptcy Act 
1809, under which, where there have been mutual 


dealings between two parties and one fails, their 
accounts may be set off against each other, and 
only the balance paid or proved for as the case may 
be. 


1.0.U.—GvaRaNTEE (50083),—This is a singular 
transaction. C. and D. not having had the moneys 
can only be liable as a guarantor, and I do not 
think his simply signing the I. O. U. would be sate 
as a guarantee, which must be in writing. He 
should either sign a bill or promissory note. 
or a proper form of guarantee upon a Six peut.) 
stamp. ; 

I must leave the remainder of this week's ques- 
tions until next week, for want of tine. 

Fred. Wetherfield, Solicitor. 
2, Gresham-buildings, Guildhall, E. C. 


BEE-KEEPING. 


(21505.]—I tap fully intended writing along letter 
for this week's issue, but just the time I had allowed 
myself for writing has been filled up by a couple ot 
my stocks swarming, and the manipulation of ther 
has left me but little time for writing. 

It may. however, be interesting to some of ‘* ours” 
if I give a short account of the way I have treated 
one of my stocks, and it will be a guide in case any 
readers have a stock behave in the same way. 

The lot of bees I had to deal with were the 
strongest I had. They swarmed naturally on th: 
28th May. I was consequently expecting to see 
something of the queen aboutthistime. Yesterday 
they came out, and settled on a wall, a most 
awkward place, but after a little troubie (and 3 
sting) I hived them. They, however, did mot like 
their new home, and tlew back to the hive; thus 
saved trouble, as I intended to replace them. To- 
day (June l('th) they cameout again. Ihived them 
again, but before putting them back I took out all 
the frames and cut out the queen cells; there were 
a dozen just ready to hatch off (I laid these on one 
side for experiments). After replacing the frames. 
I poured all the bees on a b laid in front of the 
door of the hive, so arranged that they were able te 
walk in, and in they went, likeas army. 

By this treatment I have, I think, stopped all 
chance of a flight from this hive, as the queen will 
not leave unless she finds there is a rival coming 
into the world (I mean the hive) in a short time. 

Flights are a mistake, and should not be en- 
couraged; coming, as they usually do, about a fort - 
night after the first swarm, the young queen 
carries off all the workers, and the brood being 
mostly hatched off, the hive is left almost empty. 
The object of bee-keeping is not to get a great 
number of stocks, but to ria all we have as stroriy 
as possible. One good lot of bees is worth hulf a 
dozen moderate ones. . 

I hope next week to give a letter either on uniting 
or artificial swarming—I do not know Which 
should come first: after which I propose to give a 
report of my experiments on queen raising, which up 
tothe present is uot all glory, aud will teach“ what 
to avoid.” R. P. 


PROTECTION AGAINST LIGHTNING. 


[21506.]—Ix the case of Mr. Numsen, 21483. 
p. 313, there is only one precaution of real importance, 
and that is to make a thoroughly good earth con- 
nection between his cust-iron pillar and earth. It 
would be desirable to connect all the elevated metal 
work together, and either to the pillar or direct tc 
earth. Themetalwork will not attract the lightning. 
but it may tend to produce a line of least resist - 
ance, and, therefore, it is only wise as well as easy 
to take care that there is a clear outlet from that 
line, especially in a climate where electrical pheno- 
meua come out strong at times. The principle of 
protection is exceedingly simple and much misunder- 
stood by professional lightning- rod people: it is simply 
to make the whole place as far as possible a good 
conductor to earth. To parody an old phrase, make 
a metal bridge for a flying enemy ; terminal points 
are an advantage, because they ent the 
accumulation of the charge, and may often actually 
prevent lightning itself from passing at all, but 
they are not essential. Sigma. 


TO ANALYTICAL CHEMISTS.—ANALY - 
SIS OF OILCAKE.—‘‘ BIPHOSPHATE °” 
OF CALCIUM.—MANURE ANALYSES. 
—SILVER ASSAY.—TO MB. A. H. 
ALLEN. 


21507. II am requested to reply to query 50079. 
p. 139, addressed To Analytical Chemists,” but 
which has been partially answered by An 
Analyst ” (p. 224). Good linseed cake should con- 
tain 4 per cent. of nitrogen, but if Dub“ has got 
results agreeing with 2°78 “nearly a dozen tim. s. 
I should certainly be disposed to trust his anal ysis 
of the sample. Low results may be due to imperfect 
Incorporation of the sample with the soda-lime, or 
to burning too fast, or at too high a temperature. 
For the estimation of ‘woody fibre“ in ollcake. I 
may refer the querist to Church's Laborat. 
Guide,“ a book which should be in the hand- of 


June 15, 1883. 
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every student of agricultural chemistry, or [indeed 
ci chemical analysis of any sort. 

‘** Biphosphate of Calcium“ isa very objectionable 
and unscientific term. Time was when basic water 
cr hydrogen was generally iguored, and so the 
three ortho-phosphates of calcium were formulated 
respectively as 3CaO, P.O,, 2CaO, P. O,, and 
CaO, P. O,. When sulphuric acid is added to bone 
phosphate, an acid phosphate of the formula 
CaH,P,0,, or CaO, 2H: O, P, O, is produced. This 
* superphosphate "’ or a biphosphate is the 
‘soluble phosphate’? of manures. Leaving out 
the basic water it becomes CaO, P:O,, with a mole- 
cular weight of 198 ; whereas, that of the tricalcic 
phosphate from which it is derived is 310. These 
numbers stand to each other in the same proportion 
as $13: 12°72. Hence, the statement in the 
analyst’s report that the sample contains biphos- 
phate of calcium 8°13 per cent. (equal to bone 
phosphate rendered soluble 13:72 per cent.). I 
note the discrepancy between the 12°72 as 
calculated, and 13°72 as quoted, and presume the 
latter is due to an error, whether originating with 
the analyst, querist, or printer. 

The last paragra h was written before I had seen 
‘ Dub’s”’ note, p. 317. I think he will now under- 
stand that metaphosphate of calcium does not exist 
in the manures, but that the practice of so stating 
the soluble phosphate still survives. The custom 
is very barbarous, as is the name biphosphate ” 
itself, and it would be much better if chemists were 
more generally to adopt the recommendation of the 
B.A. Committee on Patent Salts and Phosphoric 
Acid Determinations, and always state the equivalent 
in terms of n acid (I': O,). A manure 


analysis would then read 

Insoluble calcium phosphate per cent. =phos- 
phoric acid per cent. 

Soluble acid calcium phosphate per cent. = 
Phosphoric acid per cent. 


In the absence of iron and aluminium, phosphoric 
acid may be estimated volumetrically with tolerable 
accuracy by the uranium hss The best plan is 
to adapt the phosphate solution to the uranium, and 
to employ solid ferrocyanide in powder to indicate 
the end of the reaction. 

I see that I missed ‘‘Experimenter’s”? meaning 
with regard to the practice of stirring with an iron 
rod during a silver åssay ” (query 50244). If the 
ore 1s such as to require the addition of red lead and 
charcoal to produce the button of lead for subse- 
quent cupellation, I cannot see any sense in stirring 
with an iron rod, and during nearly twenty years’ 
experience as a silver assayer, have never heard it 
recommended. Neither was such a thing practised 
in the metallurgical laboratory of the Royal Schoo 
of Mines, where I studied assaying. If “ Experi- 
menter” will wait till the contents of the crucible 
are in a state of tranquil fusion, then remove the 
pot from the fire, and ‘‘swill’’ the contents round 

y a gentle rotary movement, tapping the crucible 
sharply two or three times on the top of the furnace 
he will have no difficulty in collecting all the lead 
into one button. Then pour out the contents, with 

a steady hand, into an iron mould, noting the con- 
dition of the red-hot empty crucible, when any 
shots of metal will be easily observed. If he desire 
to estimate the silver in argentiferous galena, of 
course it is a different thing, as the use of metallic 
iron in some form is essential, but then, mere 
stirring with an iron rod will be found insufficient. 
The best way is to employ a crucible of wrought 
iron, or, failing that, to introduce pieces of iron rod 
or hoop-iron into the mixture. With care this 
method answers well. There is no difficulty in ob- 
taining a button of lead containing all the silver, 

but much in getting the button to contain approxi- 

mately all the lead in the ore. This, however, is 
apparently beyond the querist’s desire. 

Query 50356, page 229, is addressed to Mr. A. 
H. Allen. I should suggest sulphocyanide of lead 
as the best reagent for removing ammonium 
sulphide from the sulphocyanide. I think boiling 
with PbO would answer, provided the lead oxide 
were used in moderation. To remove CS, and S. Cl: 
from CCl,, the crude product should be very slowly 
added to excess of milk of lime, the mixture being 
agitated from time to time and afterwards dis- 
tilled. CS, is best removed by leaving the liquid 
for some time in contact with potash ley: or by 
dissolving the mixture in alcohol, adding alcoholic 
potash till the liquid no longer acquires a darker 
colour, and heating gently to promote the forma- 
tion of potassium xunthate. The unaltered carbon 
tetrachloride is then separated by water and 
pHurified by washing. Alfred H. Allen. 

Sheffield, June 9. 


NORTH BRITISH TANK ENGINES. 


[21508.]—THE class of passenger tank engines 
upon the North British Railway to which one 
named ‘t Rosencath ” belongs was designed by Mr. 
I). Drummond, and constructed by Messrs. Neilson 
end Co., Glasgow. 

. These engines run upon eight wheels, a four- 
wheeled leading bogie, aud the driving and trailing 
wheels coupled. 

The cylinders (which are placed inside) are 17in. 


diameter, the stroke being 26in.; and as the 
coupled wheels are Oft. in diameter, the engines 
have a tractive force of (177 x 25) / 72 = 101-30 b. 
for each pound of effective pressure per square 
inch upon the pistons, and are thus of a powerful 


he barrel of the boiler is telescopic, 10ft. lin. 
long, and 4ft. 4in. diameter outside front plate. 
There are 220 brass tubes, 10ft. 8in. long by IJ in. 
diameter (outside). The engine has single frames 
only ; they are 30ft. 6in. in length. 

All the axles are of best Yorkshire iron, double 
faggotted. The tires are solid rolled crucible cast 
steel, 3in. thick by 5lin. wide, and fastened to the 
wheels by Drummond’s clip-ring. The engine is 
fitted with the Westinghouse brake, oue block 
being applied to each of the four coupled wheels. 

The materials used throughout are of the very 
best, and it is hardly necessary to say that the 
workmanship is excellent, being executed by Messrs. 
Neilson. 

The engines in practical working have given 
very great satisfaction, being economical both in 
the consumption of fuel and cost of repairs. 

Leicester. Clement E. Stretton. 


RAILWAY ACCIDENTS: FIRST 
QUARTER, 1883. 


21509. TE Board of Trade return of accidents 
and casualties reported during the first three 
months of the present year has been published. 
It will be seen from the following table that the 
total number of persons killed is again in excess of 
the corresponding figures for last year :— 


of an electric ight on an engine chimney to 
(mental) practice: I think not. 

J must assume that the power of the light won 
depend in a great degree upou the speed of the 
dynamo, and that. in turn, upon the speed of the 
loco. Suppose a driver is approaching the distant 
signal of an intermediate box, at, say, 50 miles pr 
hour. With the aid of the electric light, he tiudr, 
when he is comparatively close to the signal, that 
it is at danger. He shuts off steam, with the objoct 
of stopping at the home signal: and as his speed 
is reduced, so is the power of his light, until it is 
nil. Just before reaching the home signal, the 
sigualman lowers it, for him to proceed; but the 
driver has no means of knowing this. His light tz 
out. 

The fact that engines start“ dead“ from signats 
(when the dynamo would also be at rest) has 
apparently been overlooked. The above is a case 
of coming to a stand at a simple intermediate box: 
but to be stopped outside an important junction, or 
a large station, where there area number of signals, 
would be w far worse fix. 

Why, also, should the light be tilted upwar.is ; 
It would have to be a universal jointed ati:ir, 
capable of searching for a signal-arm right ahead, 
or on either side, at varying angles, or even ata 
driver's feet, for such signals as ground-discs. 
Also, the exigences of railway work require 
engines to run in either direction—viz., chimney 
first, or the reverse. 

When the signals are numerous, they fori, aa tt 
were a picture; aud a driver knows which is thy 
particular signal for the road he is upcu by its 


Altogether the number of persons killed and injured on railways in the United Kingdom in the ccume 
of public traffic during the three months ending Sist Marth, 185.3, as reported to the Board of Trade, 


was as follows :— 


Total for 
corresponding period 


| 


Three Months, 
Isso. 


in 1882. 
Killed. ea Killed. In jured. 
F 
—̃ä (v4 — 8 

Passengers : | 

From accidents to trains, rolling stock, permanent way, Kc. 4 215 8 214 

By accidents from other causes F 27 | 221 25 245 
Servants of Companies or Contractors: 

From accidents to trains, rolling stock, permanent way, Kc. 5 24 1 3g 

By accidents from other causes C 14 570 125 | 615 
Persons passing over railways at level crossing gg 11 1] 15 9 
Trespassers (including suicides) ))))))):m . ee ee | 81 3) SG 44 
Other persons not coming in above classification | 16 24 16 25 
Total... eeseoease % % ¶ „% „ „e „% „„ „„ „% „ „% „% „ „6 0 | 281 1,100 | 276 1.183 
Other accidents on Company's premises 15 1,059 10 1.022 
Total No. of personal accident . . 2 2.10 2806 2-29 


During the three months there were reported 11 
collisions between passenger trains or parts thereot ; 
14 collisions between nger trains and goods 
trains, engines, &c.; 3 collisions between goods 
trains or parts thereof; 18 cases of 5 trains 
or parts thereof leaving the rails; 3 cases of goods 
traius or parts thereof leaving the rails; 5 cases of 
trains travelling in the wrong direction through 
points; 7 cases of trains running into stations or 
sidings at too highaspeed; 5 failures of couplings ; 
10 ships in cuttings or embankments; 343 tires 
failed, 9 of which were engine tires - none of those 
fastened to their wheels by Gibson’s, Beattie's, or 
Mansell’s patent methods left the wheels; 115 
axles failed, 57 being engine axles, of which 50 
were crank or driving; 152 broken rails were dis- 
covered. 

The necessity for high platforms and continuous 
footboards is again shown by the fact that 9 
passengers were killed and 14 injured by falling 
between carriages and platforms. 

This class of accident is easily preventible, and 
onght never to occur. l 

Clement E. Stretton. 

Saxe Coburg-street, Leicester, June 9th. 


RAILWAY SIGNALS-COLOUR 
BLINDNESS. 


[21510.]—INn answer to B. G. W.” (21486), a 
man may go colour blind immediately after 
examination, or, temporarily, between two tests ; 
but I think the possibility is too remote for prac- 
tical consideration. 

What modification of the present system of 
signalling is required, if high speeds are to prevail? 
I have a very great deal to do with signalling 
operations, and am therefore much interested in 
suggested improvements. Perhaps B. G. W.“ 
(or other readers of the E. M.“) will give more 
detailed accounts of any improvements which may 
stnke him or them. 

Hus B. G. W.“ tried to reduce his suggestion 


relative position with regard to the other signals. 
For instance, suppose there are ordinarily 1) lights 
in various positions and heights outside a station, 
and one-half, or even less, were extinguished. it 
would puzzle an old hand exceedingly who wus 
approaching with a train, by reason of the com- 
bination being destroyed. Arriving at a place ot 
this description with an electric light, a driver 
would have to overhaul the whole of the arms to 
get at his own signal. Signals are like lighthouses, 
they not only indicate danger, or the reverse; but, 
by their very position, inform drivers, to a yard. 
whereabouts they (the drivers) are. The present 
system of signalling, therefore, enables a driver to 
pick out his particular signal from a number of 
others, with more or less ease, according to his 
knowledge of the place: but I do not see that the 
proposed plan would offer similar facilities. 

It may be said that these objections are matters 
of detal which can be overcome, &c.; but the 
details, or, in other words, the successful practical 
application of the general idea, is the true test ct 
the value of a system. 

White lights as signals will, in course of time, be 
abandoned by all railway companies. They are 
already by some. They are confusing at stations, 
owing to their liability to clash with the gaslichts 
in the lamps on the platforms, bridges, &c., &c. 
Asarule, at such places, red and green spectacles 
are used. Even at lonely intermediate boxes a 
white light is not a positive signal, for the arm may 
be at danger.“ and the light showing ‘‘ all right,“ 
for the simple reason that the spectacle is broken. 

Traffic. 


THOUGHT READING. 


(21511.J—Ir is impossible in a letter in thess 
columus to give even a faint idea of how thoucht 
reading is accomplished, and it would be more difi- 
cult to give instructions to others to enable then to 
perform even a simple experiment. Ihave long 
thought about this subject, and have not yet made 


up my mind to believe in thought reading as thought 
reading. I have seen the best exponents of this 
latest physical wonder, and have carefully watched 
ing Bishop, and am more inclined to believe in 

a refined muscular sense on the part of Bishop than 
of any transference of thought. A blind man can 
tell by the shake of hand whether his friend's pro- 
fession of friendship is genuine or not; and, in 


within fifty, if not a hundred, miles of the same | the tri cle; from the ord extends a tube running 
latitude, and would be found equally serviceable as diagonally and terminating in another but amaller 
the one at Greenwich. This oue fact is fatal to Mr. | orb which contains the remainder of the driving- 
Peck’s contrivance. But there is the earth’s gear. A detachable tube passes from the smaller 
orbital motion, at the inconceivable rate of more | orb to the front cr stee wheel which terminates 
than 1,000 miles a minute, which Mr. Peck has in a centre steering h from which depend the 
found it convenient altogether to ignore. forks to the centre of the wheel in the usual man- 

Joha Hampden. 


: : KEY CHARACTERISTICS IN PIANO 
as you could with your every sense perfect. The MUSIO. 


blind man elevates touch to a perfection we know 
nothing of; and if a blind man can do 80 much, it 
is quite within reason to say that a man who is not 
blind can equally elevate the sense of touch in 
himself. Assuming for the moment that Mr. 
Bishop has naturally a most sensitive touch, and 
that he has by every possible means elaborated this 
sense into its highest ible form, it is easy then 
to imagine that he could obtain an accurate know- 
ledge of the thoughts of anyone whose hand he 
may hold simply by a transference, if you will call 


ergy. : 

the writing on a board the number of a note, | person, after a piano had been tun 
I have no doube he commences with the first figure, | a flat key, instead of in the usual manner. If then 
or rather with the upper part of the , and his 5 be the cause, does it not appear pro- 
friend whose hand he holds involun y moves his | bable that the natural key would exhibi the pecu- 
hand, or the palm, either to the right or left, as the | liarities usually observed in a flat key? 

Pap 85 figure is, and Capt. Cuttle. 

80, by perfectly involuntary muscular motion, the 5 
first test BLOWPIPE ANALYSIS AND PRO. 
LOGICAL MINERALOGY. 


21514. — Mn. Oxrver’s letter (21475, p. 292), 
under above heading, winds ae the question, 
i e piano is not the 
cause, what, then, is“? Not having seen any 
reply to this, I give my impression of Mr. Stoney's 
contention, which was that the differenco was 
merely of a mechanical nature, due to the 
ring of a ter number of the raised 
notes or keys. it be admitted that key charac- 
teristic exists, some light might be thrown on the 
matter by having the effect tried by & competent 
P 


each running into a bevel wheel right and left of the 
orb, and keyed on two half-axles running on suite 
able ball or roller bearings within the main arle 
tube—the said bevel gearing forming speed and 
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P hil WINY: 
; (21515.]—Errata.—I shall feel much obliged if . 
gı students and readers of these „Lessons will be elne 


so good as to correct their copies in the following 
particulars 


op would again come 
when I should be very pleased to go through several 
experiments with him ; but in the mean time a dis- 
cussion in ours cannot do harm, and may do 
good. Ishould be obliged to ng eben who sees 


it in a moment. I have been waiting hoping that 
Mr. Bish to Birmingham 


ep 
ring of the candle-lamp. In the reference to 
Rg. 9 (page 210), the words to which is soldered 
near its lower at B,,“ should run, near its 
lower part at B” (without an accent). 
In No. IV i 


ing 
„Chinese white (maich can be made in a few 


the ormance this week in 
Mr. Labouchere has promised £1,000 to £100 that 
Mr. Bishop does not reveal the number of a note 
iuolosed in an envelope or other receptacle, if he 
will give full particulars in ours? of this per- 
formance. W. J. Lancaster. 


EMIGRATION TO NEW ZEALAND. 


(21512.}—Mr. WESTBEOOKE, in letter 21484, has 

` kindly volunteered to give any information he may | thro 
have upon Middle Island, New Zealand. I, for one, 
should like to know what prospects there are for 
one in the engineering branch of industry to emi- 


the greatest praise for the beauty of his work 
enerally speaking, especially the minuteness of 
fhe heat undulations “ in . 35, to appear with 
next Lesson) to be so good, if he thi he can 
improve my sketches, as to communicate his inten- 
tions to me previously to executing them. In 
No. V., Fig. 22, page 303, the opening of the 
forceps at a is too large; reduce it one . The 
right jaw of this forceps aleo seems to me not quite 
even with the other jaw. Fig. 29, the American 
Lens, is stated to be the natural size, should be 
“half the natural size.“ At page 304, in the 
description of the Anvil Mortar, a mineral 


Zealand. I learn from a . on New Zea- 
etter-lane, London, 
price 2d., that there are 29 ironfoundries and 43 
ship and 5 yards; and that the 
of engineers range from 98. to 148. per day of 8 
hours; that the cost of living—after one gets a 
house of one’s own up, which most have shortly after 
their settlement—is about the same as in England, 
clothing being from one-third to one-fourth dearer ; 
schooling is free, and there are no workhouses, and 
consequently no poor rates. I think that speaks 
well for the industry and sobriety of the colonists. 
From the same source I find that £8 per head is 
spent in imports from Great Britain, so that, by 
emigrating, not only is there more elbow room in 
this overcrowded country, where one’s rise gene- 
rally depends on another's fall, but those who are 
left behind benefit by our exports to that colony. 

I intend going out shortly, so am posting a letter 
of inquiries direct to Mr. Westbrooke, to the address 
appended to his letter referred to above. I don't 
think I shall leave here till there has been time for 


I take this opportunity of mentioning that I 
propose shortly to give (separately from these 
„ * 4 A ae eee oe 1 of the 
Blowpipe, and its / alysis,” or which a very Wer gearing. The machine is driven by means 
incorrect account has been hitherto received and 57 a eae of ratelict wheels operated from thy pedals 
repeated by nearly all writers on the subject. by means of the gearing, the ratchets being fired 

W. A. Ross. respectively on the half axles. The ratchets are 

Acton House, Acton, W., June 10th. so arranged that when the pedals are driven forward 

P.S.—I give my address, in case any bond-fide | one of the ratchets is driven forward and : 
student in diffic ty would like to communicate | One of the ee wheels on the half-axle vng 
with me privately. e speed gear; but when the pedals are driven 
backwards the other ratchet is driven forward and 
operates the driving wheel on the half-axle having 

e power gear, so that’ the speed of the machine 
will be diminished for the purpose of facilitating 
the climbing of hills. The gear is inclosed within 
the two orbs and the agona] tube so as to make it 
prastically dirt and weather proof. 

In ascending a hill, if the machine is required to 
stand, it is only necessary to stop treading and the 
machine will remain at rest, and will not run back- 
wards. When required to posh the machine back- 


THE ORBICYCLE. 


(21516.]—Tas tricycle, which was noticed by you 
in your notice of the Stanley Show, p. 489, last 
volume, has several features oF interest, and a dia- 
com may be useful. It is 5 by Mr. S. 

iller, of Kennington-road, S. and is in princi- 
ple an application of bevel gears to obtain power 
or speed as may be desired. The term“ orbicycle ” 
is due to the swelling in the centre of the hollow 


has ts ean to Australia, so iutend keeping one 
uring the voyage, and for a short time after 
I get there: but as it would be too long for the 
pages of ours, I would forward a few copies to 
anyone who would undertake to forward them 
after perusal to other inquirers for circulation. 


axle which contains the bevel ears, but the dia- wardsa suitable clutch is released. 
34, Eastfield, Castleford, Yorks. T. T. | gram will better explain that. I do not, however, The diagram will, I think, be sufficiently explana - 
think it necessary to show all the details, as they | tory; but I suspect that the majority of your 
SUNDIAL will be readily understood with a few words of 


readers will consider that the advantages of the 
description, especially as it would require several | gear are sop i a by the extra friction of the 
engravings to show clearly the manner in which | parts, though the idea of introducing the back- 
Starley’s gear can be applied to the machine. The pedalling when it is required to surmount a hill is 
bevel gear is ao arranged that on driving the ingenious. 

forward, speed is obtained, on driving them back- Apropos of some remarks on the pedalling 
ward, power ; but it is obvious that the arrange- motion, may I venture to hint that it is the o 
ment can be reversed at the pleasure of the maker. a or of the crank and connectin rod over 
The following is the x ore erat oe - Of course, the crank is not a perfect means 
Between two driving-wheels is a ow axle, | o converting reciprocating into ro motion 
divided in the Gentes by a sphere or orb which ary 


; it is the best we have, and open that what Bopi 
contains bevil cog wheels used for the propulsion of engineers have long found to true will 


121513. — Mx. PECK (let. 21488) has favoured us 
with a description of au instrument that I can very 
en’s 


benefit.” I should be amazed at hearing that one of 
his most bigoted associates would read his remarks 
without a sense of shame that such rubbish should 
pase for the name of science. An „ordinary sundial ”’ 
(eb as I stipulated for), does not uire to be 

ed in any i place.“ They may be 
placed on a thousand different meridians, ‘and 


en ne 
a 
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accepted by cycling mechanics. I will not mention 
any names; but if some of the new notions 
which, according to their fathers, are such improve- 
ments on the tricycle and bicycle, are really sound, 
at ought to be of advantage on the steam engine. 
Will any one assert that, definitely, of any of the 
attempts to avoid the rotary action ? T. P. 


CUTTING ROUND HOLES IN TIN- 
PLATE. 


[21517.]—I answer to Stonebreaker“ (21411),I 
would say it all depends on the truth and size of 
hole required. Of course, any size may be cut in a 
lathe accurately ; but, in the course of my every- 
day work, I cut capital 2in. holes in No. 24 sheet- 
iron, with a tool made from an ordinary fitter’s 
cold chisel, hammered out wider than usual and 
bent for about an inch from end into the form of 
a gouge. Grind or file this beth tie and out, 
same as an ordinary chisel for cutting iron. Lay 
your tin on a piece of hard wood or lead, when 
about three smart blows produce a clean hole not 
to be despised. 

I inclose sketch of a tool, to be used in an 


ordin joiner’s brace, with which I have cut 
hundreds of clean holes 34im. diameter, through 
1850 wood panels jin. thick. Sketch will explain 
i ; 

Mode of use: Cut half through, turn panel over 
and meet it. 

By slightly varying form of cutter, I think this 
would cut any size hole in tin-plate, or anything 
else that can be cut by hand. Reference.—A, 
thumbscrew : B, fin. square steel: C, front view of 
cutting-edge E; D, square or triangular. 

Lincoln. Whitehead. 


The Solar Eclipse.—A Reuter’s telegram 
from San Francisco, June 12, reports that the solar 
eclipse on the tth ult. was very successfully ob- 
served by the English, American, and Continental 
astronomers stationed on Caroline Island, the sky 
being beautifully clear at the time. The corona 
extended over a distance of two diameters from the 
sun. The light during the middle of totality was 
equal to that of the full moon. Successful obser- 
vations were made by Dr. Janssen, as well as by 
Professor Tacchini. The intra- Mercurial planet 
Vulcan was not seen by M. Palisa. The D line of 
the spectrum was seen dark in the corona by Mr. 
C. S. Hastings. Good photographs of the corona 
were obtained by the English observers as well as 
by Dr. Janssen. The English observers were also 
successful in obtaining photographs of the flash. 
Good photographs were taken of the coronal spec- 
trum in the bue end. The health of Messrs. 
Lawrance and Woods, the English observers, is 
excellent. 

New Determination of the Mechanical 
Equivalent of Heat.— Prof. A. Bartoli has 
recently found the value of 428 · 4 kilogrammetres 
(771-12. Ib.) for the mechanical equivalent of 
heat, by the following method. He used a steel 
tube into which he introduced a known gnantity 
of mercury ata pressure accurately determined and 
at the temperature of freezing water. The interior 
diameter of the tube was so small, and the length 
eo great, that the mercury, on its exit from the 
tube, had scarcely any velocity. Keeping the 
temperature of the tube at the freezing point by 
means of ice, he measured the quantity of ice 
melted and thus estimated the quantity of heat 
developed.— Riv. Ses. Industr. 


REPLIES TO QUERIES. 


— . —— 


„„In their answers, Correspondents are respect- 
fully requested ta mention, in each instance, the title 
and number of the query asked. 


[49904.] —Psoriasis.—I can get all the ingredi- 
ents mentioned by Alpha except Alexandra oil. 
This, the chemists of whom I have inquired do not 
know of. Will Alpha ” say where it is to be got? 
and if it is called by any other uame, as I wish to 
try it.— SUFFERER. 


[49904.]—Psoriasis.— I now take the oppor- 
tunity of thanking the numerous correspondents for 
answering this query, and give the results of my 
own treatment of the disease, which I commenced 
soon after first asking the question. All the parts 
affected are rubbed with ointment made from pure 
lard and flowers of sulphur, a warm bath isoccasion- 
ally taken with three handfuls of bran and a table- 
spoonful of carbonate of soda per gallon of water, 
as outward treatment; and arsenic (homeopathic, 
in powder), a small dose after each meal, with three 
drops of sulphur in water occasionally, as an inward 
medicine. Under this treatment I am glad to say 
the patient is steadily improving; the itching 1s 
entirely gone, the face is now well, the elbows and 
arms nearly well, and the knee joints much im- 
proved, while there are only a very few detached 
spots on legs and body. The treatment is so satisfac- 
tory that I hope to see the patient quite well in 
about six or eight weeks. I may also say the health 
of the patient is good. I trust this may interest 
some of ours.“ — BOSWELL. 


[50151.] — German Pressed Yeast and 
Bread.—It appears to me that some of your corre- 
spondents are shooting very wide of the mark. 
to yeast, it is quite true that Burton yeast does not, 
as a rule, act effectively in breadmaking. The 
causes are two:—1l. That the malt used is less 
albuminous than ordi malt; and 2, that the 
fermentation is not that practised ordinarily. But 
as the Burton people brew mainly for quality of 
beer, and not to make bakers’ yeast, no doubt there 
are the soundest reasons for their process; at all 
events, as an old Burtonian, I see such reasons. 
If Mr. Thoms will be good enough to examine 
German yeast with his microscope, he will make 
the discovery that it has from 10 to 30 per cent. of 
starch mixed with it: the reason being that it pre- 
vents the action of cell upon cell to a great extent, 
and thus makes it keep better. If Mr. T. can 
prove that from the nucleoli of Saccharomyces 
starch granules, &c., are developed, he has, indeed, 
made u discovery! I hold, however, that he will 
find the Saccharomyces innocent of this charge: 


and also that what he calls bacterium lacti are | P 


exempt from becoming, at any period of their exist- 
ence, ‘‘ structurally and functionally identical with 
alcoholic torula.“ It would be well for gentlemen 
who hold such views to read Pasteur’s works. It 
is out of my province to discuss the various cereals 
used; but lar add that of the foreign dry yeasts, 
they are mainly products of a high (distillery, not 
brewery) fermentation, in the wort or wash ” of 
which much rye-extract is used, the pressed yeast 
being afterwards kneaded with starch to make it 
travel and keep, the starch adding to the white- 
ness of the yeast. Cypher' is wrong in drag- 
ging in such terms as ‘‘ brewers’ druggists’’: 
perhaps he will kindly tell us what such people are 
and what they do? But he is more in error when 
he talks about saccharums, &c., as “ deteriorating 
the yeast.“ Any brewer who uses saccharum or 
glucose unnecessarily is foolish, because it costs 
more than malt; but is only used to diminish the 
albumenoids which the high farming now in vogue 
gives to common English barley. ‘‘ Cypher” 
speaks of the Malt-tax and, in reply, I tell him 
that the repeal of the Malt-tax was a heavy blow 
to English barley producers, as the light, starchy, 
foreign corn is more suited to brewing than the 
heavy, albuminous English production. What Con- 
tinental yeast is quick“ I freely grant; but the 
product made therefrom I abominate. It is also 
perfectly true that English bread (household stuff, 
not“ fancy rubbish) is better than Continental, 
for the reason that the English bakers and house- 
wives knead the bread far more than do the Conti- 
nentals. Lastly, I would fain ask a question: 
How is it that household bread ” is more ‘‘ satis- 
fying” (weight for weight) than“ bakers’ bread’’? 
And why such bread is better at five or six days’ 
age than some of the bakings of our local purveyors 
at 24 hours’ There ts a reason given by Dr. 
Graham in his ‘‘Cantor Lectures on the Chemistry 
of Breadmaking’’; but I am curious to ask One 
in the Trade. — F. C. S., F. R. M. S. 


(50254.]—Shoddy Manufacture (U..) — 
There is an article iu the ‘‘ English Cyclopa dia“ 
on Shoddy; but it does not give the process of 
manufacture. There is a book published entitled 
„History of the Shoddy Trade,“ 5 which I 
have not seen ; but it may contain information 
required.—R. A. R. BENNETT. 


VVV querist can obtain a 
definite answer to his query by putting it to the 
surveyor of taxes in his district. He will see b 
recent replies that he must have a license to se 
gold and silver watches.—J. T. M. 


[50298.]—Melting Cast Iron.—There is a lot 
of information on this subject in back volumes, 
notably, Vol. XXVII.; but the querist should look 
through all that he can lay his hands on.—T. P. 


(50312.] — Size of Atoms. — The lectures at the 
Royal Institution are printed some weeks (often 
months) after their delivery, and the querist can 
presumably obtain a copy by applying to the 
assistant secretary.— NUN. Dor. 


(50315. — Rice and its Food Value. —It seems 
that Daghbert' has not yet read Mr. Proctor’s 
pamphlet on rice; for he says (p. 317) “ the pam - 

hlet was presumably designed to give useful 
information to the public, showing the great 
dietetic value of rice, and its cheapness by com- 
parison with some other foods.“ That is just what 
the pamphlet does do. What is it Daghbert“ 
wants? Iam afraid that he will have to go on 
‘‘contending that analyses are very imperfect or 
quite useless, or make them himself. Truly, it is 
a great field of research, and how interesting it 
would be to learn that the leg of mutton you were 
eating was fed exclusively on certain ies of 
grass, wasexactly so many days old, and had been 
cooked exactly so snp iar ar in so and so's patent 
oven. To my remark that there must be some 
mistake about rice producing scurvy (p. 228), 
„Daghbert' says that no such reference was made. 
The exact words in his query, p. 206, were, or 
rather are, for they still stand, rice cannot be long 
substituted for potatoes without producing scurvy.’’ 
I repeat, then, there must be some mistake about 
rice produci scurvy, and also some mistake about 
le of controversy. ‘‘ Daghbert’’ says 
“ A. K. B’s’ defence of Prof. Voit's figures is very 
lame.“ I beg pardon; I have not presumed to 
defend Prof. oif a figuros and I am still unaware 
that they require efending. I do not know 
any one who eats rice containing only 13 per cent. 
of water, and as to the excretion of water being 
“ work ' in the human economy, I should as soon 
think of referring to the work’’ a steam-engine 

rforms in getting rid of the steam which enters 
its cylinder. It would be; interesting to have 
analyses of potatoes after peeling and after cooking 
in their jackets: but I think your correspondent 
will find them in a back volume.—A. K. B. 


[50323.] —Stationarrx Engine. The querist 
should attach a little e adjust it so that it 
will supply exactly as much water as is used in the 
shape of stenmn.—Essak. 

(50340.]—Screws.—I do not know anything 
ractically of the subject; but I read a very 
interesting and instructive article on How Screws 
are Made in Vol. XXIII., No. 594, page 558.— 
THE MECHANICAL Mason. 


[50340.] - Screws. A description of the machines 
employed in making screws would occupy too much 
space and be of little interest, I suspect. The nick 
in the head is usually made by a small circular saw, 
and is done in either ase te machine, or in one 
combined machine. I believe the latter is the 
method adopted in this country, the machine turn- 
ing out finished screws from blanks which are fed to 
a hopper. The operations are thus—turning the 
thread, upsetting the head, and cutting the nick ; 
or the order may be reversed. The only place 
where full particulars will be found is in the 
specifications at the Patent Office.—K. D. M. 


(50350. Injured Knee-cap.—Try hot water 
fomentations as often as convenient. If no relief, 
consult a medical man.— C. S. I. 


[50369.] - Shades in Colours.— In addition to 
what has already been said on this subject, I hope 
the following remarks will be useful: For a good 
neutral grey, mix indigo, crimson lake, and either 
sepia or Vandyke brown. A brilliant green is made 
from gamboge and indigo. A grey, very appro- 
priate for clouds, is produced by mixing brown 
madder with ultramarine. Crimson lake and indigo 
produce a very beautiful purple; and lake and 
ultramarine also make the same colour, only one 
that is very much purer, and consequently much 
used for the tints of flowers. A dark green is pro- 
duced by mixing sepia with indigo: and for a warm 
citron green sepia and gamboge 1s used. Both these 
greens are valuable for foliage, &c. Get some 
good work on the subject. It will cost little. and 
will give you a p variety of useful iuformation. 
—W. HENLEY Rıcu{onn, Bootle. 

(50375.]—Theory of Bleaching.—Replying to 
the remarks of Mr. John Dewhurst, in yours“ 
of lst June (page 295), permit me to say that I 
use about two tons daily of bleaching powder, in 
water, and I do not find any difficulty in keeping 
it good,“ even for some weeks, much less a few 
days,“ as he says. Of course there is lime dreg 
“thrown down as a sediment”; but my daily 
experience is that a film of chloride of calcium 
forms on the top of the bleach liquor (in our large 
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tanks), and, practically, the strength of liquor re- 
mains unchauged ; therefore (judging also by the 
absence of smell), I concluded that neither free 
oxyyen, nor free chlorine, is liberated from the 
- bleach liquor—unless heat or acid is applied or 
until it comes in contact with colouring matter. I 
repeat my query (page 272), and shall be glad of 
satisfactory explanation. I am perfectly well 
aware that the powder readily decomposes, espe- 
cially in the presence of damp and light, because (I 
belicve) the lime has a greater affinity for carbonic 
acid than for chlorine. The caustic lime and 
chlorine appear to be only mechanically combined : 
therefore, when carbonate of lime is formed, the 
chlorine is set free. But we make a point of 
emptying casks as soon as possible, because we 
know that it keeps much better in solution. Iam 
no chemist, however, and, therefore, desire correct 
information as to the chemical reactions under beth 
conditions. —J IB. 


[50435.] — Bee-Keeping. — In fulfilment of 
womise, I shall try to describe how a good bar 
rame hive can be made cheaply from an Asam 
tea-chest. I shall presume that the hive-maker 
has not the advantage of posscssing a circular saw, 
and is not an experienced carpenter; also that he 
wishes to work as cheaply as possible. A good 
workman, who is willing to use new boards, can 
modify his proceedings accordingly. Materials.— 
A full-sized Asam (or Indian) tea-chest, another 
packing-case, at least 6in. longer than the tea- 
chest, containing some sound half-inch boards. 
Mind, and have the lids with the boxes. The two 
will cost at the grocer’s ls. to Is. 3d. The tea-chest 
is left whole to make the body of the hive; the 
other box knocked down for the boards in it. In 
the frames a piece of best pine is necessary ; it is a 
mistake to use inferior wood: go to a saw-mills 
and get a piece of inch pine, 2ft. by lliu. ; have it 
sawn by the circular into two equal boards: they 
will be about gin. thick. If at the same time you 
could get these boards sawn into strips A wide, it 
will save you a good deal of trouble. You will also 
want a bit of jin. board for cutting up into strips 
for the bottom of the super case, 17in. by 6in. will 
do. A pound of 14 wire nails, and Id. worth of 
the deepest round flat-headed shoe-nails, to be had 
from the currier’s, will also be wanted. Fraines— 
These are to be made first. If your pine board 
is not already cut up into jin. strips, you must do 
so by means of a cutting-gauge hioi a marking- 
gauge), cost 10d. or 1s. Set the cutting knife 3; from 
the movable block, the knife projecting a full 
eighth. Now make a cut along one edge of the 
board, keeping the block tightly pressed against it. 
Do the same on the other side, and a strip of wood 
J wide will easily break off. The whole of the 
two boards must be cut up into strips, and it will 
be well to plane the edges. Now 8 to cut the 


strips to exact length. You will want eleven for 


top bars 154 (bare) long, 10 for bottom bars 14in. 
long, 20 for side bars 7 long. Be sure and cut 
them off exactly square. The frames. (as shown in 
Fig. 1) must now be nailed together in the frame 
block, which I shall describe. They are of the 
Association size, but with a shorter top bar (15}in. 
instead of l7in.). My reason for advising this is 
that it makes the hive and super case simpler to 
mnke than with a long top bar. The top, sides, 
and bottom of frame are mide of the same thickness 
of wood for the sake of simplicity ; but if the hive- 
maker possesses a circular saw I should advise him 
to follow the Association dimensions (as given by 
me on May 4th, p. 203) exactly. The frame I am 
describing is the same outside dimensions as the 
Association, aud will fit into any association hive. 
Frame Block.—A piece of board, thickness not im- 
portant, is-cut off l7in. long. aud 8, deep. Two 
strips (A A, Fig. 3), lin. square, aud 83 long, are 
nailed across the ends exactly square, and with a 
space of ltin. between. The ends of the strips are 
level with one edge of the beard. Another lin. 
strip (B) is pivoted in the centre by a screw, the 
ends are rounded off, and hold the sides of the 
frame firmly while being nailed. Two nails are 
driven h way in at the spots indicated 
by a x in the diagram; they are 15 fin. apart, and 
serve to keep the top bar in its place while being 
nailed. Division Board.—This hangs in the hive 
in the same manner as the frames (D, Fig. 2). A 
pieco of jin. board is cut liliu. long, and Skin. 
wide; atop bar lölin. long is nailed to the to 

edge, and two lin. strips across the ends to keep it 
from warping. Destance Guides for Franes.— 
Advanced bee-keepers often dispense with these, 
but they are useful to a beginner. The flat-headed 
rhoenails are driven into cach side of the top bar 
(4 toeuch frame), II in. from each end ; the dis- 
tance between the heads of the nails should be If. 
eo that the frames will be that distance apart from 
centre to centre, when hung in the hive: they are 
indicated in Fig. I by a small o. Body uf Hi:re.— 
The stand and flight board (A B. Fig. 2) should be 
made first; they are fixtures to the hive. Two 
pieces of board, din. wide and as thick as con- 
venient (not less than lin.) are cut with one end 
slanting, the shorter side the same length as the 
outside width of the chest, the longer tin. more. 


to receive the frames, two pieces of jin. board Stin. 
wide, and tho same length as the interior width of 
thechest (from back to front), are prepared. One edge 
strip of half-inch wood (E, Fig. 1) about 2in. wide 


bevelled side, and standin 


boards thus prepared have now to be nailed across 


JUNE 15, 1883. 


They are nailed on edge underneath the bottom 


of the chest, and tho flight board (B) 7} by 3, 


and the same length as the chest, nailed on the 


sloping ends. The entrance slit, din. long and 3 
lug 
in Fig. 1. In order to fit up the interior of the hive 


SL , 


of each is bevelled for the frumes to rest on, and a 


and the same length as the board, is uailed to the 
% above the top edge; 
then a stout strip is nailed across the ends of the 
boards on the same side as the top strip. The two 


the chest exactly 144in. apart; but before doing so 
it will be well toclearly understand their use. They 
form the support for the frames, the projecting 
ends of which hang on the thin upper edges. It 
will be seen that the frames do not touch in any other 
part, but that there is bee space between them 
and the sides and bottom. This space is important, 
therefore, the outside size of the frames and the 
inside size of that part. of the hive which contains 
them should always be exact. In nailing the two 
boards across the inside of the chest (as shown in 
D, Fig. 1) the division board will form a good guide 
to keep them the requisite 14}in. apart, and as it is 
difficult to nail from the outside into the ends, it 


will be best to nail from the inside, through the 


strips at the ends of the boards. Super Case.— 
Sectional supers are used by most advanced bee 
keepers; they can be bought much cheaper and 
better than they can be made, and as the most used 
(and probably the best) size is 44 in. square, hold- 
ing when filled llb. of honey, I shall describe a case 
to take that size. A bottomless box (C, Fig. 1) is 
made of tin. board, 4$in. (full) deep, and 16} by 
15} outside measurement. Four strips (H, Fig. 1), 
each 151 by 1} by 1 are nailed across the bottom of 
of the box, being let in flush; two of them are at 
the outside, the other two at equal distances, form- 
ing three equal spaces between; four strips (1, Fig. 
1), 144 by } by }, are nailed on the top ob iie wis 
strips, the two outer ones against the sides of the 
box, theothers on the centre of the strips. There 
must be a space of a little more than 4jin. between 
these strips, as they serve to keep the sections the 
right distance apart. Twenty-one sections, 7 in 
each row, are pluced in the case: they do not quite 
fillit; but a thin board 15} by 4), with notches 
cut out of the lower edge to fit over the strips, 
serves to wedge them up together. Separators“ 
made of tin, or exceedingly thin wood, not thicker 
than cardboard, each 15} by 34, are placed between 
the sections, as shown by dotted lines in Fig. 1. 
They are necessary to keep the combs from 
bulging into cach other: if they are not used, the 
sections, when filled, can only be packed in the order 
in which they come out of the hive. The section 
case is shown in its place in Fig. 1, but omitted in 
Fig. 2. Taf. — This seems to me the most unsatis- 
factory part of a large hive like this one to make, 
and the form giveu in the diagrams does not alto- 
gether please me. Still, with the materials named, 
and an amateur of only average ability, I cannot 
advise anything different. The chief fault is that it 
is heavy and cumbersome to lift off. A good car- 
pe with new boards to work on, would do 
better to make the roof of a gable shape instead of 
flat, and I think, if I had a quantity to make, I 
should try the waterproof paper roofing, made by 
a company at Willesden: it is not expensive, and 
very light. However, to describe the one illus- 
trated: its sides are made sloping like a desk or 
garden frame, and large euough to ship easily over 
the hive top, iko the lid of a box. The front of 
the roof (J, Fig. 2) may be jin. deep, and the back 
2in., so that they may both be cut out of one length, 
and the two sloping sides out of another length 
of “in. board. The flat top is nailed on the 
top of this frame, projecting Thin. to 2in. all 
round; the joints, which must run from back to 


can now be cut; it is shown by dotted lines 


front, should be as close as possible. and thin stri 
of board lin. wide should be nailed over them. 

the boards aro smooth, the roof may be well 
painted: if not, treated to a thick coating of pitch, 
melted in a pot and applied hot (mind it does not 
boil over). If the boards which make the roof are 
very rough and uneven, it may be well to cover 
them with common roofing felt (cost, Id. per 
sq. ft.). In this case the strips on joints should be 
omitted. A block of wood (L, Fig. 2) must be 
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nailed inside the front, 2in. from the bottom edge, 
to keep the roof from slipping down the hive, and 
an inch ventilation hole, covered with perforated 
zinc, bored in the back and front. The hive is now 
complete: but before putting a swarm in, the frames 
must be fitted with wax guides. Most bee-keepers 
now use full sheets of comb foundation: but if 
this is not done, a thin line of melted wax must be 
run along the centre of the underside of top bar. 
A quilt must be laid on the frames; a single thick- 
ness of China matting (from the outside of tea- 
chests) is best for the first layer, as the bees cannot 
bite it, and above it two or three thicknesses of old 
carpet. The hive I have attempted to describe is 
not a mere makeshift one, but can be used to 
advantage on any 76 as there is plenty of 
room at the rear to add more than the ten frames, 
if extracted honey be the object; or frames of 
supers can be hung behind the brood frames. It 
can also be packed with chaff or other warm mate- 
rial during winter if thought nec Of course 
a couple of coats of paint will be an improvement. 
I may mention that frames placed across the en- 
trauce are much better than if running from back 
tc front: the first comb acts as a screen, and 1 find 
brood in the combs clear down to the bottom bar. 
—ALFRED WATKINS. 


(50446.]—Plants in Sleeping Rooms.—] 
think the best way to settle the discussion would be 
to tind out what really takes place by day and 
night. Place a branch of a shrub or flower in a 
bell-jar of pure water, put a plate over the mouth, 
and turn it upside down, care being taken to admit 
no air. Place it in a light room, and im the even- 
ing you will find the leaves covered with bubbles, 
and the top of the jar will also have some air in it. 
Test the air and it will be found to be oxygen. 

the same thing and put it in a cellar or dark room, 
and you will tind no bubbles at all, and I think the 
water will be as pure as when put in.—M. C. P. 


[50462.]—Gloy.—On page 318 John Dewhurst 
states that gloy is only obtainable at Boston. We 
beg you to correct this misstatement, which maj 
possibly do us serious injury, as we are the regis- 
tered proprietors and only manufacturers of that 
article in the United Kingdom, and from whom 
alone it can be obtained, and at 30 per cent. less 
cost than quoted.—Pro Gloy Manufacturing Com- 
pany, G. ADLEY, St. Mary's Chambers, St. Mary- 
axe, London, E. C. 


B for Lauach.—I am much 
obliged to Mr. Geo. Adams for his kind reply and 
offer of further information, which I have no doubt 
would be very acceptable to other readers as well 
as—J. Brown, Bedford-street, Belfast. 


[50475.] — Books on Cremation.—I reniy 
know nothing about them. It is true, as Mr. 
Dewhurst says, that I had a sharpish discussian on 
the subject with Mr. Holland some time ago; but 
that was simply the expression of ideas of my own. 
and dealiug with what I considered erroneous 
statements on a chemical subject ; otherwise I bave 
no great interest in it, because, althcugh certainly 
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it is a burning question, it scarcely comes within 
the definition of a practical or important subject in 
England, where prejudice is too strong to be likely 
to allow it to come into operation.—Sicma. 


5 Steening.—I do not think the 
method of shoring up dug wells is very much prac- 
tised about the neighbourhood of Bristol. I have 
sunk some at Shepton Mallet, and have managed to 
work them without shoring, shoring being too 
expensive and uo better work, unless under certain 
conditions. The curb shown by me is that gener- 
ally used throughout the whole world, and I never 
found one well-sinker object to its use, both as a 
matter of safety and economy. Can “EB. M. P.” 
tell why the Bristol firm of engineers used the 
shoring in the well which he alluded to in his letter 
on page 3187 And why he considers that the 
shoring up is to be done in a more simple and 
easy way than the one mentioned by P. J. Davies“? 
—P. J. Daves. 

(90628.|—London, Tilbury, and Southend 
Railway.—I have made a rough drawing of the 


— — 


“| 
—— 


tank engines on above line, but can give no details. 
—F. W. BREWER. 


aD a mow Speed for Lathe. — To 
„PW. C. D.“ — My mode of obtaining a slow speed 
in an ordi the I accomplish by having a 
counterpart of the mandrel pulley fixed on a short 
shaft running between cen on the backboard, 
behind the mandrel pulley, but placed reversed— 
that is, the 9 part of one opposite the small 

rt of the other. I fix a wooden rim, 7 in. 

iameter, on the spokes of the flywheel, and from 
this drive the back puey on its largest part—then 
take another gut band from the smallest diameter 
across to the largest diameter of the mandrel 
pulley ; this requires three revolutions of the fly- 
wheel to give one of the mandrel, and, as the 
pulleys are exact counterparts, the same band 
works in any of the opposite grooves, and so gives 
four „ and is quite noiseless. Where 
a lathe is mostly for hard wood, ivory, and 
brass, and only occasionally for iron and steel, I 
prefer this plan to the ordi ear. In 
turning metal, I also carry a gut band from the 
mandrel to overhead motion, and from thence to 
a wooden wheel keyed on slide-rest screw when- 
ever there is much turning to be done, thus 


rendering it a self-acting lathe, as a constant 
delicate feed is much better given this way than by 
hand.—G. H. H. 


(50547.J)—Will—_ Married Woman’s Property 
Act, 1882.—Until such time when the courts, if 
necessary, may decide the interpretation on this 
point, I think the new Married Woman’s Property 
Act, 1882, would certainly apply to property, 
although vested previously to passing of Act in the 
married daughter, yet her right of possession and 
ownershi after the commencement of 
such Act, and would then come under the present 
Act of 1882, for by reading section 1 it says: “ A 
visions of this Act, be tapable of soquiriag, Boidae, 
visions 0 e capable of acquiring, ho 5 
and disposing by will or otherwise of any talon 

property as her separate property in the 
same manner as if she were a feme sole, without 
the intervention of any trustee.“ This section 
clearly applies to a woman already married. By 
sect. 5 it says: ‘‘ Every woman married before the 
commencement of this Act shall be entitled to hold 
and of in manner aforesaid, as her separate 
property all real and personal property, her title 
ch, whether vested or contingent, and 
whether in possession, reversion, or remainder 
shall accrue after the commencement of this Act.” 
Although the querist does not say anything about 
having married three years previously, yet 
Hinog rt be so, by this the vested interest only 
would accrue previous to Act ; but then her abso- 
lute right to possession and ownership would accrue 
after the commencement of the Act, and must come 
under the present Act, as the same section also just 
as clearly says so. And sect. 22 says, The Mar- 
ried Woman’s Property Act, 1870, and the Married 
Woman's Property Act, 1870, Amendment Act, 
1874, are hereby repealed, provided that such 
shall not affect any Act done, or right 
acquired, while either of such Acts were in force.” 
Therefore, taking the three sections together, and 
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. l! 
in the absence of any judicial decision on the point 


to the contrary, I take it as the meaning of the 
Tapane that, upon the wife coming into the 
right of possessionor ownership of any property, 
which right would accrue to her after the com- 
mencement of this Act, that same would be pro- 
tected by the Married Woman’s Property Act, 
1882 only, and would not come under the repealed 
Acts of 1870 or 1874.—LEx. 


[50565.] — Meteorological Instruments. 
The ordinary form of instrument for testing the 
electrical condition of the atmosphere is not of 
much use, nor would your galvanometer be of 115 
value. An electrical station on the top of a hi 
might be of value, and especially if a series of 
such stations could be worked together. An eleva- 
tion under 800ft. would be of little value scientifi- 
cally. We know very little indeed of atmospheric 
electricity, and if reliable observers could be ob- 
tained at a series of stations, say, 50 miles apart 
all around the coast, situated either on the highest 
cliffs along the shore, or on the highest hills adja- 


1 
ole 


cent, much good work could be done. . 
during a thunderstorm, I noticed that every hail- 
stone described a perfect spiral in its descent. I 
don’t know whether this has ever been observed 
before, but it is a beautiful phenomenon. I hap- 
pened to be at a elevation during the storm, 
and could follow the hailstones to the ground with 
ease. A ificent flash of lightning started 
from a point J had been watching where several 
cotton-woolly tufts had been describing opposite 
spirals, and also exhibiting both attraction and 
repulsion. I had pointed out this motion to several 
friends only a few seconds before the flash ema- 
nated from the precise spot.— W. J. LaNoasTER. 


{50567.]—Powerful Permanent Magnets.— 
The most powerful method of building up a per- 
manent magnet I know of is for them to be built 
the one over the other. Thus, bend the first in the 
form of a horseshoe, but not in the usual manner, 
the broad part to be vertical instead of horizontal. 
Then build the others over this, and when all are 
screwed together, grind the poles off to the inside 
one atan angle of 35°, leaving the centre ones as 
they were. This picks up a ter weight than 
any other I have ever 5 e two central poles 
can be brought to within their combined thicknesses 
apart. Thus, if they are out of zin. steel, let the 
space be Jin. between them.— W. J. LANCASTER. 


[50581.]—Electrical.—With reference to the 
resistances of two wires, one 8ft. long, and weigh- 
ing {oz.; and the other 14ft. long, and weighing 
7oz., omitting altogether the question of specific 
gravity, which need not here be introduced, we find 
the sectional areas of the wires thus :— 


Let x = sectional area of lst wire. 
. . 84 = Io. 
„ 2 = 87 

Let x =z sectional area of 2nd wire. 
volt xe = <2 


3 
Ve p 
nce of conductors increases 


ee = 
3888 that the resista 
directly as the length, and inversely as the sec- 
tional area, and assuming that the resistance of the 
first wire, the sectional area of which is 2, is equal 
to 1 ohm; we then work out the resistance of the 
second wire as follows :— 
8 : 14 :: 1 
isi d 1  —Answer: i; 
Thus the resistances of the respective wires are as 
l : 89.—G. C. C. 
150581.J—Electrical.— Taking two wires A and 


B of the same material and size, but different 
lengths, then— 
Resistance of A: ree. of B:: length of 

A: lengthof B ....... e CL.) 


Again, if A and B are the same length, but different 
weights, their resistances will vary inversely as their 
cross sections—that is, inversely as their weights: 
and we have— 
Resistance of A: rce. of B:: weight of 

B : weight of A (II.) 


Therefore, when length and T both vary, we 
have, by multiplying (I.) and (II.) together 


Resistance of A : ree. of B :: length of A 
x weight of B: length of B x wt. of A. 


„HTT. e 


Length of A= 3 
Weight of A= { 
Length of B = 14 
Weight of B= $ 


Therefore— , 
Resistance of A: re. of Bi: 8 x 9:14 x Gd: 
or as 124 to 49. Is the question an exam. one? It 
is a favourite dodge of wily examiners to give 
figures which cancel out, and give a simple answer, 
when the problem is worked the wrong way: as in 
this case, where the proportion of 8 x } : 14 x 2, 

or | to 3 looks so tempting.—CraB. 


[50593.] —Tenting.—My advice is the same 
that Punch gave to persons about to m 
Don't.“ Our nights in the Lake District are eold 
(we could not sit without fires till the first week in 
June), and the ground is mostly wet, the average 
rainfall in the central mountain region being quite 
tive times the average of the whole of England. It 
lodging in a house, even a farmhouse, is too expen- 
sive, ask the farmer to let you lie in t’ leeath ” 
(the barn), giving your parole not to smoke there ; 
carry, strapped on top of knapsack, a long over- 
coat or large maud to sleep in; and, with a roof 
overhead, you avoid the riak of getting wet at 
night and sewing the seeds of future rheumatism. 
A tent with waterproof ground-sheet, would be a 
heavy incumbrance to pedestrians, and it must be 
pretty stout to turn the heavy speights that we 
get here. Part of the good of a tour isin seeing 
and conversing with the natives, taking in a new 
phase of human life and development. This your 

uaternion in the isolation of the proposed camp- 
life would almost entirely miss. e master 
genera’ likes a crack, and you may learn 

m him a few things you did not know before. 
The mistress, if you are civil, will cook, you eggs 
and bacon, or perhaps a cou le of fowls for supper. 
In many farmhouses, porridge and oatcake are to 
be had, and of course plenty of milk and cream.— 
ARGENT SABLE. 

[50595.] Eyepiece for Reflector.—You can 
use aC convex or a plano for the eye-lens of 
your Gregorian, and as field-lens a crossed lens 
will be best; really, a crossed lens makes the best 
field-lens for a Huyghenian eyepiece.—W. J. Lan- 
CASTER 


150603.]— Camera Bellows.—You will find 
these instructions in my article, which I hope will 
appear in our next. I am sorry to have been so 
long with the second article, but really I have 
scarcely a moment to call my own; however, I 
hope to run through a series shortly.—W. J. Lan- 
CASTER. 


[50606.| Substitute for Binding Screws.— 
The very simplest arrangement I know of is to buy 
a lot of brass washers—say, jin. diameter, and 
about as thick as a sixpence, with an eighth hole in 
the centre; then buy a pennyworth or so of round- 
headed brass screws of all lengths, and beg or 
borrow a little bit of hard wood. You can select a 
screw the ns he you want it; put a washer on 
up to the head, then put a washer on other end. 
and screw into a piece of the wood: thus, fora jin. 
carbon pick a lin. screw: put washers on each side 
of carbon, connecting wire round head of screw: 
then with a turnscrew screw the end of screw into 
the piece of hard wood sufficient to tighten all up. 
These connections are simple, can be in an 
instant, aud always make good contact. Of course, 
with varying thicknesses, as thin zincs up to 
thickest carbon, you can accommodate them all 
with screws of proportionate lengths.—W. J. 
LANCASTER. 


[50608.]—Le Merveilleux Lens.—<As this is 
1 a question of price, if you will write me 
I will give it to you. I do not care to give an 
prices in these replies. You will find the whole baris 
in an advertisement in our next, with prices 
to boni -fide amateurs. Shall be pleased to 
give you any information you may require as to 
making up any part of camera, &c., only through 
„ours.“ I am sorry to have to appear short 
to some of the readers of ours Who write me 

r post questions such as these. Please tell me 

ow to make a dark slide? I shall be obliged 
if you will be good enough to give me drawings 
and detailed instructions how to make a surveyor’s 
level.“ Then another, perhaps a magic lantern, or 
an air- pump, and a hun and one other things. 
It is. I can assure them, more pain for me to refuse 
to give them the information they ask for, than it is 
for them to have the refusal. Some even say there 
is a difference between the W. J. Lancaster of the 
MECHANIO and the one who writes a short aeply 
per post. Believe me, there is not the least differ- 
ence : it is only a matter of time, time, ever rolling 
time that prevents my doing what I should be de- 
lighted to do—help those who are poor and humble, 
or those who are earnest students of nature. I will 
do all I can through ours,“ and if I cannot do 
more, will those who are ready to scold just try to 
do a little themselves to help on the usefulness of 
the ExoLISsE Mrcnanro’ I have often wished we 
could in some way or other make a brotherhood of 


re 
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English Mechanics all over the world, for I think 
there is hardly an island to which ours,“ in some 


way or other does not eventually go.— W. J. Lan- 
CASTER. 


(50613.] — Electro-Magnetic 


a commutator on the 
You will, I have no do 
diameter of spindle, and the commutator will do 
this. Then you will require a collector top and 
bottom of commutator, instead of present form top 
and end.—W. J. LANCASTER. 


(50622.)—N.E. Engines.—985 and 1400 classes 
of goods enn are both six-coupled, epee 
framed, coupled wheels, 5ft.; cylinders, 17in. by 
24in. Engines 824—843 (Hawthorn 1873), and 
980—989 (Hawthorn 1874), are all of 985 class. 
They have large round-topped domes, unlike other 
NE. engines, on centre of barrel, and a peculiar 
safety-valve case. They are called Belgians ” b 
the drivers, owing, I understand, to their od 
looks. 1390—1409 were built by Sharp, Stewart, 
and Co., in 1875. 333 is a bogie well-tank, built at 
Gateshead. There are two classes of these :—l, 
5ft. wheels; cylinders, 16in. by 22in.; 2. dft. 6in. 
wheels; cylinders, 17in. by 22in.; both are similar 
in out a ce. believe 333 belongs to 
the latter class. A little time ago there was some 
mention of No. 19, 7ft..express. This has been 
renumbered 1463. 1462 and 1464 are also 7ft. No. 
1461 is 6ft. Gin. bogie tank, of class above, and not 
7ft. I promised to send weights of N.E. goods 
engines. The only weights I can come across is 


indle carrying bobbins. 
abt, 


that of Gatesh class of goods engine, öft. 
wheels ; 17in. by 24in. cylinders. 
Tons. Cwt. 
Co reae wheels ......... i 13 
n iving 3 ee eese 1 5 
On trailing 3, .......... 10 9 
36 2 
— METEOR. 


(60623.]—M. R. Engines.—New Midland bogie 
express engines are similar to 1,327 Nass, except 


[20625.)—Microscopy—Double Staining.— 


The process to which R. G. L.” refers was pub- 
lished in Science Gossip for May, 1876.—DX=DALUs. 


J50626.]J— Prism. — The method of making a 
prism, as given in Buckmaster’s ‘‘Sound, &e.,“ 
and copied by Bennett last week, is good as far 
as it goes; but there are one or two necessary 
precautions that may save the experimenter a lot 
of time. In the first place, the hole should be 
drilled in eae of tube before it is ground down, 
asin the drilling very often the glass breaks up. 
Again, it is quite impossible for an amateur to 
grind a plane surface on the rim, unless he makes 
some sort of flat bed to work upon. A good school 
slate willdo well. Then he should make a wooden 
carrier to take the angular piece of tube, so that 
he can bring the requisite pressure down upon it, 
in grinding on the emery on slate. As to the glass, a 
well annealed straight tumbler will do ca itally. 
Another way is to get a strong 40z. bottle and 
grind the two sides off, and cement the two plates 
on the sides.— W. J. LANCASTER. 


(60627.)—Brake Failure at Euston.—I do 
not think such a thing happened, as I cannot 
gather any particulars. it did, it was not engine 
oe riment,’’ for she was not at London at allon 
that day; neither is she fitted with vacuum brake, 
but only the ordinary steam brake. I expect it is 
giving satisfaction, for they are fitting all their 
express engines with it.— CAMERON. 

[50634.])— Acoustics. — By stretching wires 

iagonally across the room you will improve its 
acoustic properties; or hanging curtains at one 
end of the room will make it much better, 
especially if curtains are at opposite end to speaker. 
—W. J. LANCASTER. 

[50636.)—Barlow Lens.—To Mr. LANCASTER. 
—A Barlow lens of the ordinary construction lin. 
diameter, mounted in the sliding tube i 
eyepiece, will augment the power of eyepieces 
about 35 percent. It does not always improve the 
definition, but I have seen many lenses that would 
be improved by a Barlow being used.—W. J. 
LANCASTER. 


(50638.J—Lighting Stage.—You cannot 
above to 500 candles out of the best chamber 
jet, but you can run five or six jets close together 
off same supply, and thus get a brilliant illumina- 
tion. You should have a large main running from 
N and then short len of indiarubber 

ubing to connect to jets. jet must be 
separate. We once made three jets in one, but did 
not get even double the light of one. Lenses do 
not merease the light, they simply concentrate it. 


Machines.— 
The only way you can do what you wish is to put 


have to increase the 
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The same amount of light as given out by jet 
cannot be got after passing through the best lens 
ou can have, but you can concentrate on Ift. the 
ight that would be spread over 100ft. by using a 


lens.—W. J. LANCASTER. 


[50638.]—Lighting Stage with Limelight. 
—Having had an experience of 15 years in the 
above business, I think that I am fully competent 
to answer the above query If „ Birmingham“ 
wishes to light up a panorama, I should advise him 
to fix two shelves on each side of, and behind, 
proscenium columns about half as high as the 
scene, and place his lanterns on them. By doi 
so he will equalise the light, and, moreover, he wi 
not be troubled with the light being obstructed by 
the performers. I should never think of using the 
traps in front of the stage, except for large set 
scenes, &c., such as ormations, and only then 
when I had plenty of lights behind to the 
shadows at back of stage. I inclose a sketch of 


EF? ESTs. 


what I consider the best burner: I have had it in 
constant use for two years, and it has not required 
any repairs, except a little grease on the taps. I 
have used it nightly. It needs but little exp - 
tion. A is the mixing chamber in which I insert a 
disc of fine iron wire gauze, shown at B. The 
nozzle I make from a piece of jin. brass tube, and 
the tip is made by drilling a bit of jin. brass wire. 
I never used but 1 doz. of cylindrical limes in my 
life, and will not use any more. Our limes consist 
of a piece of hard lime, wedged into the brass cu 
C; it costs us 3d. per week for lime, for six nights 
performance, and the lights going three hours per 
night. By the arrangement ehown in Fig. 2 it is 
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possible to obtain a most intense light; but of 
what candle pone I am unable to say. I use it b 
unscrewing the ordinary single burner at D, an 
substituting Fig. 2, and use a larger lime and cup. 
It is useful (without lens or lantern) behind ground 
rows or set pieces. I have been using it this week to 
illuminate the ascension, as in Faust and Mar- 
guerite.” The lenses that I use are of the plano- 
convex form, 7in. diameter and 10in. focus. In 
obtaining lenses for theatrical purposes, it is desirable 
to know the length and height of stage. I only use 
lenses when I have some important object to light. 
I dislike to see a disc of light in the centre of scene. 
It is right enough to use lenses if you have plenty 
of lights about the to counteract the shadow, 
or to concentrate the light on to some particular 
object. The most effective and least expensive me- 
dium I ever came across for coloured lights consists 
of a square of ordi sheet glass varnished with 
Palmer’s coloured spirit varnish in the same manner 
as the photographer varnishes his negatives. The 
colours are most beautiful, and they stand the heat 
wonderfully: such mediums as flashed glass 
eoloured gelatine, and silk are not to be com 

with the above. It can be obtained in the fol- 
lowing colours: Red, pink, green, blue, yellow, 
mauve, and violet. If I knew exactly what Bir- 
mingham' wished to light, and had a plan of stage 
with the scene set, I could give him fuller instruc- 
tions. With the Editor's permission I will describe 
the internal limelight arrangements of one of the 
most ect theatres in the provinces. I think it 


would prove interesting and instructive to many of 
ours to know by what means it is possible to keep 
20 limelights burning for a dozen or more hours.— 


[Please send.—Ep.} 


Rost. 


"raw, F 


June 13, ide 


50641.]—Mouat Cutting. Look on 
180, Nos. 891, 892. Practical workmen 
desired by digital skill; but you had better use a 
brass guide, unless you are contented to spoil a few 
mounts in getting your hand in.— Nux. Dok. 


55 Posaune will probably 
not receive a definite answer to his query, as with- 
out knowing the general lay out of his instrument, 
it would bea difficult matter to tell him the best 
way to arrange his various couplers. He might st 
least have said how many, and of what kind, he 
wanted them, as what one person may call a setof 
couplers, another may consider iusufficient or 
otherwise. Is the ria N . ae 
designed ? because t wo a ore 

vern the position of the couplers. the Paik, 
Eeri overhang each other at the back, the manual 
couplers to pedal would consist of three shifting 
sets of alls, worked from the pedal roBer 
board, by means of stickers to their i 
manuals. The coupler, swell-to-great, would be 
situated between the tail ends of those key- boards, 
either of the ram or tumbler kind, that is if these 
keys are el toeach other ; but if akewed, it 
would bly be by backfall. It is useless to say 
more, for if Posaune will read up the papers 
recently published in this paper by Mr. W. Warman 
he will see that unless he sends a definite query as 
to this or that particular point, it cannot 
be expected to be answered, as the information con- 
tributed may be useless. — JOINER. 


[50646.] - Opera-Glasses. — Common opera- 
glasses are made with 4 lenses only, 2 object- 
lasses, and 2 eye-lenses, and are not achromatic. 
the object-g are achromatic, each one con- 
sists of a flint concave and crown convex, which, 
with the two eye-lenses, amounts to six glasses, 
and if with 3-lens eyepieces, we get 10 lenses 
altogether. In this case the lowest power is the 
ra,“ the middle power the field, and the 
est power the marine, the field of view and 
iancy of objects diminishing in the same pro- 
portion as the power is increased. With 12 lenses 
the o. g. s are triple, and each consists of a middle 
concave and two convex glasses. With 18 lenses 
the o.g. s will be triple, and each of the three E 
of eye-lenses will consist of two glasses, most likely 
cemented, also the o.g. in most cases. All are 
made with one draw for focussing purposes, except 


160, 
the bevel 


to 
b 


P | those single ones which focus by screwing, and 


those with 2 draws give higher power, on account 
of the extra length of focus, and yet by cone up 
ue ee compass are as portable as the others. 


50647.]—Parafin Lamys.—lIf the wick is too 
tight, it will Pardes the oil rising freely, and thus 
interfere with the light. The best kind is a rather 
loosely-plaited cotton; this should be most care- 
fully cut the first time of burning, after which it is 
better to rub off the charred portion of the wick 
with the tip of the forefinger. Then cut off an 
projecting fibres with a very sharp pair of shiel 
scissors specially made for lamp trimming ; 
the black ould be removed. The wick shoul 
reach to the bottom of the reservoir. All round the 
lamp, in the locality of the wick, should be kept 


perfectly clean, and as free from superfluous oi) as 
ible. Perhaps your friend filled his lamp with 
nzine in mistak e, which is dangerous and highly 


inflammable, and not intended to be burnt in the 
same lanpe for which paraffin is used. I remember 
my lamp being filled once with benzine, in about 
ten minutes the whole top part of the lamp was 
ablaze, and be to jump, &c., as ibed 
a 1 ada, 1 only vay ep e es- 

guished was by throwing a cloth com over 
it. (The hensine was bought by 1 fey pe- 
troleum.)—NoMEN. 

[50648.]}—The Gapes.—A certain cure for the 
gapes in chickens is to make them inhale for a few 
seconds the fumes of carbolic acid, which will kill 
the worms in the throat. I cured numbere af 
chickens in this way ; also a full-grown cock bird 
of the silky breed. The following is the plan I 
pursued, procured a rectangular wooden bos 
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(without a lid), and partitioned off a small part of 
it at one end with a partition of about 6in. high—of 
course, not so high by a few inches of bar 


PLACE FOR CHICKENS 


moa 


itself ; into this I put a hot brick, which I 
had heated in a clear fire, so as to have the brick 


quite clean and free from any gas matter out 
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coal. On the other side of the partition I put the 
chickens ; over the top of the box I placed a sheet 
of glass, so that I could watch the birds. I then 
raised the glass, and dropped a few drops of pure 
carbolic acid on the hot brick, replacing the glass 
immediately. Dense white fumes soon filled the 
box; but I was careful not to let them beceme too 
thick, which would have prevented me sceing the 
chickens. You can regulate this by Lifting the 
glass and admitting air: it is absolutely necessary 
to keep your eye on the birds, as when they begin 
to show symptoms of weakness, the glass top must 
be instantly removed, and the birds taken out into 
fresh air at once. They will appear much worse 
for some little while after: but in an hour's time 
they are cured. I send a drawing of the plan and 
elevation of the kind of box I mean.—J. K. B. 


4506 50.]— Strap for Driving High-speed 
Shea ve Ney—Splicing Gut Band. — Thanks 
to friend Jack for his kind offer. The address 
is published. I have a zin. gut band. What is 
Helvetia band -—CENTRIFUGAL. 


[50652.] —Electro-magnetic Motor. Find how 
many cells of the bichromate give the best effect 
with 1 electromagnet, then with 6 magnets in series 
put 6 times as many cells in series.— J. M. Stocks. 


50652.] — Electro -magnetico Motor. — You 
cannot have employed a battery ten times as strong 
if the effect is less. Smee's battery gives a great 
current strength, and a common bichromate batte 
of 100 cells would most likely give a less one. 
Magnetic effect depends on the strength of current, 
or quantity, as it is sometimes called. Your six 
magnets with No. 14 wire will want about 16 bichro- 
mate cells in series to work them at full power. If, 
therefore, the battery you have is employed in six 
sets of 16 cells each, and the end zincs and carbons 
of the sets are joined together, it will be found an 
improvement. Also use sulphuric acid and warm 
solution if you want power. The engine would be 
better with seven more iron bands on the drum, the 
armatures are too far distaut from each other as 
described, you must of course alter the contact 
breaker to suit.—J. SUTCLIFFE. 


5 nde Stains on Gold.—If bright 
gold, polish them out with rouge on leather. If a 
rough surface, brush the article with rouge and 
water. Coloured gold would have to be recoloured. 
—TEMPUS. 

[50653.])—Acid Stains on Gold.—‘ L’Or”’ 
should state what the article is. Pure gold is not 
stained by acids, but some of the alloys gold by 
jewellers as gold,“ contuinivg from 30 to 50 per 
cent. of that metal, are discoloured. The only 
remedy is repolishing or gilding.—M. M. S. 

[50654.) —-Hamiltonian System of Learning 
Languages.—‘' L’Or”’ can obtain these works of 
any bookseller. They are published by Hodgson 
and Son, Gough-square, Fleet-street. In Italian 
and English seven works are issucd, among them 
The Gospel of St. John” and Tasso’s ** Jeru- 
salem,” varying in price from ls. Cd. to 3s. a 
volume. The system embraces Latin, Greek, 
French, German, Italian, and Spanish. Each book 
contains the text, as well as the interlineal and 
literal translation.—EYE-WITNEss. 


(50657.] — Fumigating Greenhouse. — In 
actual practice I have never found anything better 
than common shag tobacco, burned oués.de the house 
in a Brown’s fumigator, the smoke being admitted 
through the wall of house by the removal of a piece 
of brick of sufficient size. With these machines 
there is no waste, no inconvenience, and but little 
trouble. Tobacco paper, or tobacco cloth, or cord, 
should be burned in a Tebb’s fumigator; and is 
the paper, cloth, and cord, used in the manufacture 
of e, twist, and other coarse strong tobaccos, 
consequently W. F. Taylor cannot make it; but if 
in the trade, let him apply to Messrs. Corry and 
Soper, Finsbury- street, London, E. C., inclosing his 
trade card. Fumigating pastilles, cigars, and other 
affairs containing saltpetre must be avoided, or the 
results will be disastrous so far as the plants are 
concerned. The addition of some small quantity of 
cayenne pepper to the tobacco or paper is an 

vantage where thrips or vine weevils have to be 
attacked, but don’t go inside the house while usin 
this. I think if W. F. Taylor would obtain 
4‘ Garden Pests and their Eradication ” (post free 
Is. Id.), from L. Upcott Gill, 170, Strand, he would 
find it very useful in letting him know the best 
plan for destroying varidus insects.—W. J. May. 


[50659.)—-Concave Lenses.—You will find 
exactly the information you require in No. $21, 
Vol. II.—J. C. I. 


[50662.]—Legacy.—If the gift is not to take 
effect till after death, it must be by will, and then 
im some instances legacy duty would have to be 

id. The Probate Duty alone would be £30, and 
if beneficiary isa child, or father, or mother of the 
testator, no legacy duty would, after paying such 
Probate Duty, be payable; otherwise, any other 
relationship there would.— LEX. 


50664.]~Oarbon in Steel.—Is it permitted to 
this querist if he has read the papers on the 


„Analysis of Iron and Steel.“ one of which appears in 
ne No. preceding thut containing his query ;—A 
EADER. 


[50604.]—Carbon in Steel.—Ezgertz's colour 
test method: In the case of metallic iron, contain- 
ing but a small proportion of combined carbon, this 
method is readily applicable. When such iron is 
dissolved in nitric acid, the solution becomes 
coloured more or less brown in proportion to the 
amount of carbon present. By companug the 
depth of this colouration with that of a standard 
tint, equivalent to a known quantity of carbon, the 
determination of the combined carbon in a sample 
of steel may be made in a very short time, and 
with great accuracy. The process is, therefore, 
especially applicable in steel works, where such 
determinations are of frequent occurrence. It is 
thus conducted. Two thin test-tubes, made of the 
same glass, are divided into 0'5 cubic centimetre, 
by means of a pipette, the graduation being 
scratched on the side by a diamoud. A piece of 
steel, weighing not less than 100grm., supposed to 
contain from 0:7 — 1'0 per cent. of carbon, is finely 
powdered, and the amount of carbon it contains 
determined by any of the ordinary methods. As 
this sample is to serve as the standard of compari- 
son, the amount of carbon which it contuins must 
be estimated with the utmost possible accuracy ; it 
is advisable, thcrefore, to make several deterinina- 
tions, and to take the mean of the results. Sup- 


TY | posing, for the sake of illustration, that the sample 


contains 0°75 per cent. carbon. One decigram of 
the steel to be tested, and one decigram of the 
standard steel (containing 0:75 per cent. carbon), 
are weighed out with the greatest accuracy on small 
tared watch-glasses. The samples are brought into 
thin 5 and covered with about 2 eb. 
em. of dilute nitric acid (sp. gr. 1˙2), perfectly free 
from chlorine. In a few minutes the greater por- 
tions of the metals will be dissolved. The tubes 
are placed in a beaker containing water at 50°, 
which is maintained at this temp. until all action 
on the metals is at an end. In the case of steels 
this ceases in about two hours. Allow the tubes to 
cool, and decant the clear supernatant liquor from 
the undissolved matter into the graduated test- 
tubes. The solution of the standard steel is poured 
into the one tube, that of the iron into the other. 
To each portion of residue add two or three drops 
of nitric acid, and heat gently over the lamp: if uo 
further evolution of gas occurs, the insoluble matter 
consists merely of silica or graphite. Allow these 
solutions to cool, and add them to the contents of 
the duated tubes. Dilute the solution of the 
standard steel until it exactly measures 75 cb. em.; 
each cb. cm. is equivalent, therefore, to 0000 lgr in. 
of carbon. Now add water, drop by drop, to the 
liquid contained in the other tube; agitate the 
mixture, and compare the tint with that of the 
liquid in the standard tube. If the tints are equal, 
read off the volume of the liquid; each cb. cm. re- 
SAE one tenth per cent. of combined carbon. 

us, supposing that on diluting the liquid to be 
tested to 4.0 cb. em. it gave a depth of colour equiva- 
lent to thatof the standard solution, then the sample 
contains 0 45 per cent. carbon. It must be remem- 
bered that Eggertz's method is strictly comparable; 
to insure accuracy, the circumstances of temp., 
time, amount of acid used, &c., must be as nearly 
as possible identical. When such determinations 
of carbon in steel are of frequent occurrence, as in 
steelworks, it is more convenient to prepare a num- 
ber of tubes, containing a brown solution, corre- 
sponding to different percentages of carbon. The 
colou solutions may be readily obtained by 
digesting roasted coffee in dilute spirit; if kept in 
the dark when not in use, they maintain their in- 
tensity or colour unimpaired fora long time. The 
tubes, after the introduction of the properly- 
diluted solutions, are hermetically sealed: The 
tubes are then placed in a properly-constructed 
stand, so as to stand upright, in the same manner 
as ina test-tube stand, every other hole being oc- 
cupied by one of these tubes, the other hole being 
for the reception of the solution to be tested. The 
liquid in the tube placed in the first hole in the rack 
is made to correspond to the tint of a solution of 
Igr. of steel, containing 0-02 per cent. of combined 


8 | carbon in 15 cb. cm. Of nitric acid of sp. gr. 12. 


The solution in the third hole corresponds to that 
of the same quantity of iron containing 0-04 per 
cent. carbon, and so on in regular succession, each 
tube increasing in value by 0:02 per cent. The 
process is thus conducted. One gram of the steel 
to be tested in the state of fine powder is weighed 


out into a large test-tube, and digested at 70° or Th 


80° with 10 cb. cm. of the dilute nitric acid, free 
irom chlorine, for about half an hour. The solu- 
tion is quickly cooled by immersing the tube in 
cold water; and is filtered, without the residue 
being disturbed, through a small dry filter into a 
test-tube of the same size, and made of the same 
glass as those containing the standard solutions. The 
insoluble matter is then treated with 5 cb. cm. of 
the nitric acid, heated gently, and the solution 
added to the main portion. The entire solution is 
mixed by shaking, and its colour com . The 
other holes in the stand not occupied by the 


standard solutions allow the tubes containing the 
solution to be tested to be placed side by side with 
the standard solution. The comparison is assisted 
by placing a white screen of paper behind the 
tubes. By this method, a carbon determination 
may be made to within 0-0] per cent.—B. D. 
WILLIAus, Ardwyn. 8 

(50660.]—To * Alfojoe. - Not knowing what 
your method of correcting hairsprings may be, I 
cannot say whether or not yours is more simple 
than mine. Mine is easy enough. If the coils are 
very irregular, and inclined to touch one another 
when in action, I simply draw the spring out a 
little with the tweezers after having placed a pivot 
broach, or similar thing, between the coils; this 
enlarges the diameter of the spring a little, so far 
as it has been drawn. I then carefully close up 
the coils with the tweezers and a broken broach, 
both being held exactly upright, for, like as the 
“twig,” as it is bent so it willincline. I do this 
on a flat watch-glass, as recommended by ine in 
my article on hairspringing. There is then no 
confusing of coils with shadows. It may seem 
strange to the uninitiated to hear that shadows are 
an obstruction ; but they certainly are when a hair- 
spring is being manipulated. I need hardly say to 
you that patience is absolutely necessary in the 
work. 1 used to pride myself upon my ability in 
correcting a hairspring, however much in a maze; 
but I cannot impart my deftness of fingers to 
another.—ALFOJOE. 

[oni] —Chemical.—(l) Potassic dichromate is 
not altered in composition if fused below a red 
heat. At a white heat it decomposes into the 
normal chromate, oxygen, and chromic oxide. The 
dichromates of the heavy metals aud probably those 
of the alkaline carths are decomposed. Some, such 
as copper und silver, are decomposed by boiling 
water, forming basic chromates. The avrmal 
chromates of the alkalies will stand a red heat 
without altering Those of the alkaline earths and 
lead chromate will stand a moderate ignitiou, but 
begin to decompose at a red heat or just about 
fusing point. (3) Your best test for gold, under 
any circumstances, would be to reduce with lead 
and cupel, using the ordinary blowpipe apparatus. 
Bromic water will dissolve gold if enough bromine 
is present to oxidise any other reducing agents 
present. You should isolate the gold before using 
the stannous chloride test, which would then be 
perfectly satisfactory. (3) The white precipitate is 
stannous oxychloride (Sn, O Clz). You should keep 
a little metallic tin in your solution, but a solution 
of stannous chloride cannot be kept long without 
using special precautions to prevent oxidation (see 
Sutton’s ‘* Volumetric Analysis.“) (4) Your books 
are not bad. Give away North’s, and stick to 
Fresenius, Sutton and Mitchell, and allow a little 
larger error for practical work than you find men- 
tioned in them. Receive volumetric methods with 
caution, and test well the method you select Lefore 
adopting it.—M. M. S. 


50608.] - Cement for Vulcanite.—Try india- 
rubber, loz.; isinglass, 2dr.: guttapercha, 1102.; 
bisulphide of carbon, 402. Mix and dissolve.— R. 
A. R. BENNETT. 

(50068. —Cemeat for Vulcanite.—1. Acid- 
proof cement is made as follows:—Make a concen- 
trated solution of silicate of soda, and form a paste 
with powdered glass. This cement resists the action 
of almost all acids. 2. Indiarubber cement: Cut 
virgin or native indiarubber with a wet knife into 
the thinnest possible slices, aud with shears dinde 
these into threads as fine as fine yarn. Put a small 
quantity of the shreds into a wide-mouthed bottle 
and fill it three-quarters full with benzine of good 
quality, perfectly free from oil. The rubber will 
swell uP almost immediately, and in a few days, 
especially if often shaken, assume the consistence 
of honey. If it incline to remain in undissolved 
masses more benzine must be added; but if too 
thin and watery, it needs morerubber. This cement 
dries in a few minutes, and by using three or four 
coats will unite indiarubber with exceeding firmness. 
—B. D. WILLIAMS. g 


50672.] Liquidation. You should search the 
Bunkruptey Registry Office, Lincoln's Inn, London, 
and see if liquidation proceedings are properly 
registered, antl especially see that the resolution as 
carried by creditors has been properly filed. If 80, 
you would have to come in under such liquidation, 
whether you dissented or not, and be paid as the 
other creditors.— LEX. 


[50673.]—Single and Double Sheet Iron.— 
e terms singles and ‘ doubles,” as applied to 
sheet iron, refers to the thickness or guage of same 
The stoutest sheets up to a certain guage are termed _ 
“ singles,” the medium“ doubles,” aud the thinnest 

are called ‘‘lattins.”’—W. T. M. D. 


(50673.]—Single and Double Sheet Iron.— 
Iron sheets up to No. 20 Birmingham wire gauge 
inclusive are called singles ; 21 to 24 doubles ; 25 to 
28 lattens; and above 28 extra lattens. Singles 
are less than zin. in thickness, and when the sheets 
are less than about pin., they are too thin to be 
rolled separately; therefore, two are placed 
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accurately together, and rolled to the required size. 
SALvo JURE. 


[50674.1 — Bottled Wines. — The object of 
placing the bottles on the side is to keep the corks 
. and prevent their shrinking an ishing. 
— ILONA. 


50674. — Bottled Claret.—Clarets in bottle 

ill often go sour if not laid down, the object 
being to keep the end of the cork covered with the 
liquid, and prevent the access of air. You need to 
use a much better quality of corks for clarets than 
for Ts, wines, as port and sherry, and for beers. 


[50674.]—Bottled Claret.—It is necessary that 
the bottles should be kept longitudinally to prevent 
the escape of gases necessary for their formation. 
If they were kept upright the gases would permeate 
through the corks, and thus the wines would lose 
their strength ; but by placing them horizontally 
they retain their strength for years. It even 
improves them by the action of the evolved pe 


upon the liquid composing the wine. — B. 
WILLIAMS. 


[50675.]— Barrel Organ.—I am sorry to learn 
from J. C.“ (p. 323), that he has failed in the 
model he made from my sketch on p. 111; but if 
he has read the replies which followed it, he will 
uot be ee that he has not succeeded, seeing 
that the sketch only represented a portion of a 
barrel organ. However, if “J. C.“ wishes his 

model to act satisfactorily, I will furnish the re- 
~ maining and necessary instructions for him to com- 
plete the model which he has only partly com- 
leted. It is never my wish or intention to mis- 
ead any correspondent, and should any cone of 
that kind occur, lam quite willing tostand the blame, 
and also recompense any loss resulting from any 
reply of mine which may lead to such a termina- 
tion. No co ondent can answer the latter 
portion of this query until “J. C.“ informs us as 
to the position of the feeders of the bellows, and 
also that of the barrel. As J. C.“ requires the 
barrel and bellows to work together, he will see at 
once thatit is necessary for us to know how they 
are situated in relation to each other. Similar in- 
formation is required for the unanswered query, 
No. 3 before the querist can expect a reply.— 
G. FRYER. 


{50675.]—Barrel Organ.—I think if J. C.” 
is to have anything at all satisfactory in working 
both bellows and barrel by the feet, he will need a 
crank-shaft with a but rather heavy fly- 
wheel. The bellows will be worked by the cranks ; 
the barrel by gearing or worm wheel. If he will 
consider, however, he will see that there is an 
objection to connecting barrel and bellows together 
in a reed instrument ; use you can get no more 
wind than the bellows will pump while the crank 
is worked at a steady rate; and per contra, you get 
the full power when, according to the barrel, only 
a few reeds are sounding, and those perhaps ought 
to be sounded pianissimo. If, therefore, J. Č.” 
wishes for an instrument which will do something 
more than drone out a doleful dirge, he will make 
his bellows and barrel independent, or, at any rate, 
so arrange matters that while a uniform rate can 
be always maintained with the barrel, the player 
has full control over the wind supply. If, how- 
ever, he must have it the way he suggests, he will 
find the arrangement above outlined the best; but 

it will be necessary to experiment before any 
definite size fı r the gearing can be assigned. It is 
necessary, for instance, to make sufficient motions 
of the bellows feeders to supply the wind demanded 
by the notes operated 0 e barrel, and the two 
must, therefore, be timed.—OrGanon. 


{50676.| — Strength of Beam.—It will be neces- 
sary first to find the reaction in an upward direction 
at each abutment. The reaction caused by the centre 
weight will be half that weight at each abutment 


or 10 tons; the reaction caused by B at its nearest 


abutment we will call R, then 10— R will be the 
reaction at the other end, and by the principle of 
the lever" when in equilibrium, the weights at each 
end multiplied by the length of each arm will be 
equal; therefore 10 R = 20 (10—R) or R = 6°66 and 
10 — R= 3°33. In the same way we find the re- 
actions for girders C and D are for the left abut- 
ment 4°8, and for the right 13°2; adding the three 
reactions at each end, we get total for the left 21°46, 
and for the right 26°54. You can now draw a 
horizontal line to scale representing the beam ; from 
each end draw vertical lines upwards, the left re- 
presenting a pressure of 21°46 and the right 26-54, 
and at the proper distances draw vertical lines 
downwards, representing the three weights; you 
can now find the bending strain at any part of the 
girder, the greatest strain will be in the middle; in 
this case the bending strain is found by taking the 
pressures both upwards and downwards on one side 
of the centre, and rec fay these by the length 
of the arm, or distance from centre, and then sub- 
tracting the less from the greater; thus take the 
pressures on the right, we have 26°54 x 15 — 18 x7 
= 272. If we take the pressures on the left and 
multiply by their distances from centre, the result 


will be the same. This result is in foot tons,“ 
and if we divide it by the depth of the girder, it 
will give us the pressure on the top or bottom flange 
of the girder, both being the same (one in tension 
and the other in compression); thus, suppose the 
girder is 2ft. 6in. deep: divide 272 by this, and we 


b 
ot 1088 tons us the pressure on each Reve These’ 


ges are usually made of sufficient section to 
carry a weight of tour or five tons per square inch, 
so each Lan 3 haye a sectional area of about 
27in.—M.1.C.E. l 


'50677.]—Fence.—If the adjoining owner re- 
fuses to put up a fence to separate your garden 
from his, you should set to work and put upa 
fence yourself; or repair his fence, and charge him 
with the expenses.— LEX. 


[006794 —Faulty Sewing Machine.—You do 
not say if a family machine or not; but take off 
cloth plate, take out feed bar and examine it, if 
very much worn where it presses stitch cam, it will 
require a new part. The tongue with feed is some- 
times worn down, and does not rise high enough. 
Remedy—new part or bit fitted in to under side, or 
the fault may be in the spring at left hand, which 
may be weak or clogged with dirty oil. Look over 
and see if any of the above causes, and if not 
successful, report further particulars.—J. I. S 


is Cummings’ run at Preston, May 14, 1881, in 4m. 
16\sec. The best amateur mile is George's run at 
Lillie-bridge, June 3, 1882, in im. 19tsec. N.B.— 
The latter time is accepted as true; but there is 
some doubt about the former, I believe, though 
Cummings has since done a mile in about same 
time. NN. Dor. 


50680. Metropolitan Railway In reply 
to C. Frewin, I forward a sketch of the Metropolitan 


Therefore, by the decomposition of 613 grammes 
potassium chlorate, more oxygen will be evolved. 
‘As js 


122-5 : 616 : : 33°48 : 7 litres oxygen. 
ax = 167-536 litres. 
That is, 167°536 litres of oxygen (at 0 C. and 7 
metres press.) will be evolved from this quantity 
of potassium chlorate. What volume will ths 
occupy at 140°, and under a pressure of 244 
metres of mercury? 


273: 273 + 140 
245'2 : 0°76 


:: 167°5350 : z litres. 
x = 7855 litres. 


Therefore, the volume occupied by the oxygen 
evolved by 613 grammes of potassium chlorate st 
140° C. and 245°2 metres press. will be 7855 Litres, 
or 7,855 cubic ceutimetres.— B. D. WILLIAMS. 


[50685.] — Chemical Calculation. — Let M 
denote the mass, V = volume, and D = density of 
a liquid; then M =D Vand D = M/V. Comparing 
liquefied oxygen with water, and taking M » 
unity, we see that the V varies inversely as the 
density; but density of liquefied oxygen = - 
therefore, its volume, compared with 1 cubic foot 
of water, will = 100/89 = 1°1235 cubic feet. 127 
of liquefied oxygen = 1:1235 times that of water. 


— 


50679.]—Athletic.—The best professional mile | W. RI 


. Ricwarps, 185, Isledon-road, Finsbury-park. 
London, N. 
[50684.] — Chemical Calculation.—Compoi- 
tion for potassic chlorate is— 
K 39°1 parts by weight. 
Cl 35˙5 
Os = 48 i 


KC1O, = 1226 parts by weight. 
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tank engines. The driving wheels are 5ft. 94in. ; 
the cylinders l7in. by Zziu.; and their weight is 
about 43 tons. Many, if not all, of this Company’s 
engines are built by Beyer and Peacock, Manchester. 
Some have lately been fitted with chimneys like 
those on the Great Northern Railway, and the domes 
and valves are greatly altered. Having connecting 
and coupling rods of good a ore the engines are 
consequently very powerful. Their general appear- 
ance is, however, somewhat clumsy, owing to the 
heaviness of the make, and outside Ni A 
(the condensing apparatus, Kc.) Still, on the 
whole, they are excellent engines, and thoroughly 
suited to their class of work.—IF’. W. BREWER. 


[50683.]—I O U.—Your I O U should be “we 
jomtly owe you,“ being two parties, and should 
ave been a promissory note: but I think if you 
sought to recover on it in the County Court, where 
so many queer-worded instruments are put forward 
in evidence, the judge would give judgment for the 
amount against both parties.—LEx. 


[50684.]—Chemical Calculation. — By the 
equation 2KC10, = 2KC1 + 30,. 122-6 x -0896 
grammes of KCI1O, yield 3 litres of Oz at 0° C. and 
76m. . 613 grams of KCIO; vield x litres of O». 
122°6 x 0896: 613 :: 3:2. Gases expand 
2% of their vol. for an increase of each 1° C. above 
OC. . æ litres at O C. become y litres at 140°C. 
*.° 273 : 273 + 140 :: „: /. The volume of a gas 
varies inversely with its pressure. . y litres at 
76m. becomes * litres at 2452m. °*.° 2452; 76 
>: yin litres required.—J. M. STOCKS. 


[50685.]|—Chemical Calculation.—By the 
equation 2K CIO. = 2KCI + 30,, 122°6 grams of 

ClO, yield 48 grams of Oz. .*. 613 grams of 
KCIQs yield 240 grams of O}. . 122-6: 613 :: 48 
240. e volume of a liquid varies inversely with 
its density, and as 1 gram of water measures lcc., 
and by the question, 80 gram. of liquid oxygen 
measures lce. .*. 240 grams of liquid O: measure 
noo. *.°°89:1:: 240: acc. of liquid O,.—J. M. 
STOCKS. 


[50684.]-—Chemical Calculation.—By the de- 
composition of 122:5 grammes of potassium chlorate, 
33-48 litre of oxygen (at) C. and 0°76 metre press.) 
are evolved, as shown by the following equation 
representing the decomposition :— 


KC1O, = KCl + O. 
122-5 = — 1-10), or 33-48 litres, 
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therefore, by proportion, we have 

122°6 : 613 :: 48 : IC. 
1C = 240 s of O produced from 613 grams of 
potassic chlorate; but 1 litre of O at 0°C. and 


760mm. weighs 1°4298 grams .. O produced at 
0° C., and 760mm, = 210 
14200 


Again, 1 litre at 0° C., and 750mm. pressure 
becomes 
760 x 413 
945°2 x 1,000 x 273 = 
litres at 140° C., and 245°2 metres pressure, 


. volume of O = 210 , l x 113. 
14298 613 10 « 273 
= 23979 nearly = 78 litres nearly. — N. 


([50686.]—Portable Gas.—The printer's i 
has given this query a switch of his tail, am 
obscured its meaning. The capacity of the ges 
bags at my disposal is about two cubic yards, ani 
I want to know if this quantity of will suffice 
to work an engine of 1 horse-power for two hours. 
E. B. FENNESSY. 


[50691.]—Gilding Watch Movements.— 1“ 
frost, you require a jeweller’s scratch brush and 
lathe. Fix brush in the lathe, then hold a piece ot 
cork 3 above the watch plate, so that 
the wires of brush spring from the cork on to th: 

late. (Jewellers and gilders use old beer, whict 

rops on to the brush from a tin placed above ; but 
I do without the beer.)—Trmrvs. ` 


[50692.]-—Plaster of Paris.—Plaster Mari 
formsa chemical combination with a portion o` tle 
water, and also undergoesa physical change, [r- 
the amorphous to the . condition, Tbe 
former answers for the heat, the latter 
hardness and probable twisting.— M. M. S. 


0 B. South Kensington Exam! 
(I.) Between the Cu of the first cell and 
of the seventh, we have an EMF of, sa 
volts, aud between the Cu of the first an 


or tl: 


tise. 
the & 
, AT 
the * 


first cell. 7 
down in any part of a circuit varies as the 
ance of that part. The current passes alo 

joining two points at the E 


i June 15, 1863. 


(2.) Let the observer face the N. pole of 
the earth with the coil before him. Let the 
= ņlaxo of the coil be in the magnetic meridian. 
Lat the near edge move from S. to W., a gradually 

increasing current passes down that edge; as it 
' oves to N. a decreasing current passes in the 
same direction. As it moves to E. an increasing 
current passes up that edge; and as it moves to S. 
» decreasing current goes in the same direction in 
this country. At the magnotic equator you would 
lave no current. The greater the dip and the 
stronger the current, if the axis of revolution is in 
tle magnetic meridian, and at right angles to the 
dipping needle.— J. M. Stocks. 


(5(609.J—To W. H. Stacpoole Westropp.—I 
fear the explanation and diagrams would take up 
too much space here. If D. W. W.” will send 
me his address I shall be happy to forward him, b 
letter, the particulars he requires. I think ho had 
better lot me know the name of his machine, or at 
levst the kind of action and pedals he uses.— 
W. H. S. W., Lisdoonvarna, Ennis. 


ari iio Beers.—Such beers brewed in 
Febrnary, and stored in the carriage casks, should 
require but little treatment prior to delivery to 
customers during the summer months, save filling 
up. if necessary, with beer of the same description, 
and fining, if deemed desirable, with properly- 
made fiuings (those made with good isinglass dis- 
solved or suftened with sulphurous acid and diluted 
with pure water are the best). Some beers, 
especially stock bitters, are better without finings, 
aud drop naturally bright in a short time. If the 
customer gives the beer sufficicnt time on the trams 
undisturbed, in the position to be used, the natural 
77 is the better. Sometimes finings, when 
eft in the beer for some time prior to its con- 
sumption, will be“ kicked up,“ and the beer will 
Le worse than if it had been fert alone. Mild beers 
trewed from soft water, prior to a fret, are 
generally improved for early consumption by 
nuing : experience is the best guide. Experiment 
cn sample casks in your own cellars, and compare 
results. The beers from different breweries, even 
in the same town, will often require different 
treatment, some beers taking the finings readily, 
other becra failing to do so, yet dropping naturale 
tright in a short time. 11 depends mainly on 
the water and materials used, on the skill of the 
Lrewer, and on the age ‘of the beer, estimated more 
from the progress of the attenuation than from the 
length of time since brewed. Generally spenking, 
stock beers are much better after they have under- 
gone a ‘fret’? or secondary fermentation in the 
casks. Many stock beers are hardly drinkable 
until this has occurred. During the period of 
fretting, it is sometimes advisable to secure the 
safety of the casks by inserting in the shives or 
bung staves porous spiles (plugs made of porous 
wood). The casks of beer thus treated will be 
sooner quiet, and fit for earlier consumption, than 
these unattended to. I have not gone into the 
question of hopping down, or preservatives (if any 
are uscd); deeming this to be part of the manu- 
facture of the beer. I have also assumed the 
conditions of storage to be normally favourable.— 
Henry WATKINS. 


[00701.J—Pitch Boiling.—The boiler should 
have been well smeared with any coarse cartwheel 
grease before the pitch had been put in, and 
repeated every time the boiler is used for this pur- 
pose.—J. HAMPDEN. 

50702. Proctor's Star Maps.—In my query 
** May “' is printed for Map in 50702. Allow ine to 
add 1° PXX zm. is twice as much as 3m. in 452; 
T 2705 differs from Webb’s place by nearly 2m. ; 


X 2700 and X 2747 are omitted from map; 62 Cygni 
is lh. zm. on map, 21h. Webb; 52 Cygni, 20h. 


ilm. on map, 20h. 40m. Webb; 16 Cygni, 19h. 
nfm. map, lth. dsm. Webb.—EDPWIN HOLMES. 


450702.] —Proctor's Star Atlas.—In reply to 
Mr. Holmes, the R. A. of X! Urse Majoris, for 
epoch 1550, is 15h. 19m. 5s., midway between the 
places mentioned by him on Maps 1 and 8. 
Arcturus is not quite correctly described by him, 
tor he will see, on looking again, that tho T“ is 
in a different type from that used for triples. The 
Teo belongs to a little variable star closely e.p. 
Arcturus. The places of the two stars are :— 
Arcturus — XIVh. 10m.: + 19° 48“: T Boötis — 
XIVh. Sm.: + 19° 38“. The companion to Arcturus 
is an 11 mag. one, which was measured by Admiral 
Smyth, at pos. ang. 497, and lols. p. in R.A. 
S 1559 is also Bode 284 Urs Majoris, but it is not 
<o desiguated in Mr. Webb's book, so far as I am 
zware, its place is XIh. 32m. : + 64° 597. o? 
(omi cron, not O) Draconis is in R. A. 18h. 49m. 258. , 
which agrees with Webb. P X 58 is in R. A. 
Yeh. 18m., and is correctly placed on Map 6, but 
t quite so on Map 1. ẹ' Draconis is given as in 
„. A. 17h. 45m. in Celestial Objects.“ but should 
te 17h. 44m. The error doubtless arose through 
not noticing that the precession in R. A. was — in- 
tend of +. Its R. A. for 1880 is 17h. 44m. 475s. 
© Cassiopeie is better placed on Map 2 than Map 
J. However, the discrepency is but slight, if Mr. 
JI. makes due allowance for the tedious work of 


r 
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mapping so many stars; and it should be borne in 
mind that for very aerecd accurecy, astronomers do 
not depeud upon maps at ail, but have recourse to 
entalogues, such as the B. A. C.“ or those of 
(zreenwich.—W. S. FRANKS. 

{40704.]}—Cylinder Electrical Machine.— 
Is the cushion in metallic connection with the 
ground? If not, try the effect of placing a piece 
of tinfoil between the leather of the rubber and the 
glass, with a long strip hanging down, touching 
the table on which the machine is put. I ver 
much improved my machine this way. I think tin- 
foil answers much better than amalgam; it lasts 
longer, and docs not make the glass so dirty. Of 
course, the cylinder must be perfectly dry. Some- 
timesthey are wet inside, which 1 acting 
i a A. R. Bennett, Walton Manor 

ge, Oxford. 


[50706.] Clock Weight.— To ALrosor.””— 
Pity 'tis that querists will be so very meagre in 
their questions as regards explanations. What can 
be understood by the term 24-hour clock”? 
There are so many varieties of 1-day clocks, that 
instructions how to fit a weight and cord to one 
kind would be futile as to another. In the absence 
of an accurate description cf the clock as regards 
make of works, shape of case, and length available 
for drop, I must deter answering you.—ALFOJOE. 


[50706.}—Clock Weight.—li we are to sup- 
pose the weight can fall by means of a double line, 
the distance will be half the length of the turns on 
the barrel; if the old barrel arbor and wheel can 
be used, fix a barrel on the arbor, with ratchet 
teeth on the bottom that the great wheel fits up to; 
a click and spring are screwed to the wheel, the 
click with a double shouldered screw. The great 
wheel must run freely on barrel arbor, and be 
keyed; the number of teeth will be same as old 
one, if it went 24 hours (I should think 30). To 
ascertain the weight, a good way will be to fasten 
u wire to the teeth of the old wheel, when the main- 
Af and arbor are in the frame with ratchet and 
click on, hang weights ou the wire. Wind up the 
mainspring to the top, or nearly so, adding weight 
to the wire until you balance the force of the main- 
spring, which will be the weight required, with a 
single line (i.e., if the spring kept clock going well). 
If you have two lines, you must double the weight: 
the smaller the barrel, the less the fall, and greater 
the weight, inversely as the radius of the barrel. 
Thus, if radius of barrel be 2iu., with a 4lb. weight, 
and another barrel be lin. radius, the weight must 
be SIb., to give same force at the wheel, and fall of 
weight will be half the former. You must ascertain 
how many turns are required on tho barrel by 
the barrel wheel by the centre pinion 
(if the one gears into the other), and by the quotient 
— the number of hours you wish the clock to go. 
Ex. ~Let centre pinion = 12, barrel wheel = 72, 
hours of going = 30. then, 72 + 12 = 6; and 30 +6 
= 5, = number of turns on barrel. Then to find 
length of full, say as 7: 22: : 2: 6°28 Ke. = one 
turn, wh. x 5 = 51-40 Kc. = entire fall with single 
line, but only 15°70 «c., with two lines. N.B.— 
The height of the weight aud pulley must be added 
to the fall, or the distance of fall inust be measured 
from bottom of weight.—R. E. B. 

[50707.]—Chloride of Zinc.—Yes.—J. M. 
STOCKS. 

[50707.J—Chloride of Zinc.—Yes, spirits of 
salts killed with zinc (that is, as much as it will 
dissolve) is chloride of zine solution.—Nuy. Dor. 


[50707.] “Chloride of Zinc.—Yes; if is so. 
ZuCl,, made by dissolving the metal in hydro- 
chloric acid, or spirits of salts ; or it may be formed 
by burning zinc in chlorine.— P. J. Davies. 


50707.]— Chloride of Zinc. — Zinc dissolved in 
„Spirits of salts’? or hydrochloric acid, forms 
chloride of zinc. If it is to be used as a soldering 
fluid, the zinc should be added in excess.—M. M. S. 


[50707.] — Chloride of Zinc. — Certainly, 
‘spirits of salts’? is the common name for hydro- 
chlorie acid. When zinc is dissolved in it, chloride 
of zinc is formed and hydrogen gas is given off.— 
R. A. R. BENNETT. 

50707. Chloride of Zine.—Yes: when zinc 
is acted upon by hydrochloric acid, chloride of zinc 
is formed as represented by the equation Zn + 
VHC] = ZnCl, + II- with the evolution of hydrogen. 
The chloride of zinc enters into solution with the 
water which is present.— P. D. WILLIAMS. 


[50708.]—Chemical.— CaCO, only dissolves 
because free CQ, is present. Na O combines with 
this thus:—ZNaHO + CO, = Na, CO. + OH, when 
the CaCO, comes out of solution. Ca H,O acts as 
welland is cheaper. The CaSQ, is not removed by 
adding NaH), because it dissolves in pure water, 
or in water containing NaHu.—J. M. STOCKS. 


50708.]—Chemical.— The CaCO, is held in 
suspension in the water by free CO,, which, when 
NaHvu is added to the water, combines with it 
formng NaHCO, (or Na CO, according as the 
CO, is in excess or not), and precipitating the CaCO 
asa white powder, itself being insoluble in water, 


— 
. 
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but held in suspension in it by the CO.. NaHOhas n> 
effect upon the CaSO, in solution.— B. D. WILLIAMS. 


50708.]—Chemical.—Calcic carbonate is only 
soluble in a solution containing carbonic acid, and 
therefore probably exists as calcic di-hydrie di- 
carbonate. On adding soda to a solution containing 
this and calcic sulphate, the di-carbonate would 
be decomposed, producing sodic carbonate and 
calcic carbonate, the latter being precipitated. The 
sodic carbonate would react on the calcic sulphate, 


y | as far as possible throwing down calcic carbonate, 


leaving sodic sulphate in solution. If there is not 
enough sodic carbonate formed in the firat instance, 
of course only a part of the calcic sulphate would 
be e M. S. 


[50709.] Una Boat. — The boat should be 
4ft. 6in. m; depths—ends, 22in.; amidships, 
18in., including keel, which should have about IIin. 
of camber ; centre board should weigh 4(0]b. and be 
of the following dimensions :—Length on top edge, 
3ft. 6in.; length on under edge, 3ft. 10in.: greatest 
breadth, 1ft. 2in. ; least breadth, 4 5in.: thickness, 
jin.; pin of centre board from fore side of stem, 
gft. 3in. —BOATBUILDER. 


(50711.)—Rust Joints.—Why not try another 
cement? 2 parts litharge, 1 part dry slaked lime. 
and 1 part fine dry sand, made into a paste with 
hot linseed oil varnish, is supposed to bea good one. 
—R. R. R. BENNETT. i 


[50711.]-—Bust Joints.—These joints should be 
made with the mixture as fresh as possible—in fact, 
put in as made. If allowed to stand, all the setting 
quality is lost. As little water should be used as 
possible: only just damp the borings. Urine is 
better than water; and the borings should be cast- 
iron ones.—R. P. 


[50713.]—Concertina.— The tone depends on 
the reeds almost entirely. Judging by the state- 
ment that the reeds are made of *‘ gunmetal,” I 
suspect it is an ‘‘ English’’ concertina made in 
Germany. If the case is otherwise worth it, per- 
haps you might get a set of really good English 
reeds, and put in instead of those you have; but it 
will depend: on the gauge of the blocks, as it is 
doubtful whether you can put tongues alone. If 
yon thin the reeds you have, they will most likely 

reak when played. The reeds in treble should be 
of silver, in bass of German silver; but you can 
have steel, only they are a great deal of trouble, 
and consequently expensive.—ORGANON. 


[50714.] - Magnet io Sleeping Cap.— Apply to 
the watchmakers for old French clock springs, 
break into short pieces, then sew them in their 
places before magnetising. This will answer your 
purpose.—TEMPus. 


(50714.]—Magnetic Sleeping Cap.—For the 
same purpose as Mr. Robinson requires a friend of 
mine uses crinoline steel, cut into the proper length, 
and magnetised. I have myself used clock spnngs 
for telephone magnets with the greatest succcss. 
From my own experience I would recommend the 
latter. — MECHANICAL Mason. 


[50714.]J Magnetic Sleeping Cap.— If your 
correspondent would buy a piece of thin vulcanised 
indiarubber, wash it in plain water without soap 
to deodorise it, and after cutting it into strips, say 
din. by lin., sow them into a bandage of double 
red flannel with about inch spaces between the 
strips, he will find this answer all the purposes of 
the metal he has hitherto used. This same bandage, 
with tapes attuched to the corners, may be tied 
round the body for the relief of lumbago, colic, or 
other pains ; it should not be worn next to the skin, 
nor allowed to come in contact with grease: will 
retain its power for three or four years.—D. S. 


[50714.] — Magnetic Sleeping Cap.—Though 
we may good-humouredly smile at Hy. Robinson's 
description of his invention,“ remembering how 
many superior appliances there are now in use in 
this country, his assertion of the curative properties 
of magnetic appliances is peculiarly well-timed, 
and cun be substantiated by thousands all over the 
world. As to metal, of course, nothing but stee? 
is of any use—best cast steel hardened and slightly 
tempered is the best; thickness, 24 B. W. G.; pieces 
Izin. by zin. he will find very suitable. Is it 
really necessary to imbed the metal in any sticky 
substance while stitching 2 The only advantage of 
tinning isthat the magnets are then less hable to 
contract rust ; but is there nothing equally effectual 
to be found in the back numbers of tho ENGLISH 
Mecuanic? Where can the steel be got: Perhaps 
some respectable tradesman or competent amateur 
will advertise at what price per gross he could vend 
them, in quantities of, say, a gross or two only.— 
W. J. F. 


50715. Factory Act.—Dressmaking.—By 
section 42 of the Factory and Workshops Act, 
1878, it says, the employment of young persons and 
women (if so fixed by occupiers and specified in 
the notice given to the factory inspector), may, ex- 
cept on Saturday, begin at 8 in the morning, and 
end at 8 in the evening, and an Saturday may eg 
at 8 in the morning, and end at 4 in the afternocn, 
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or where it begins at 7 o’clock in the morning, may 
end at Jinthe afternoon. Monday being made in 

our instance the short day in lieu of Saturday, is 
egal, and in like manner the employment of any 
child. This section applies to employment for the 
making up of any article of wearing apparel, and 
where sudden press of orders arise, and overtime. 
By section 53 power is given to employ young per- 
sons and women for 14 hours a day, beginning at 
6 in the morning, and ending at 8 in the evening, 
or beginning at 7 in the morning, and ending at 9 
in the evening, provided there shall be 2 hours 
allowed for meals, of which half an hour shall be 
after 5 in the evening, and such young persons 
shall not be employed more than 6 days in one week 
or more than 48 days ina twelvemonth; but to 
this there is unfortunately to persons living and 
sleepiug on the premises, an exception, thus: where 
persons are employed at home, that is to say, to a 
private house, room, or place, which, though used 
as a dwellinghouse, is by reason of the work carried 
on there a factory or workshop, and in: which the 
ouly persons employed are members of the same 
family dwelling there.—LEx. 


D System.—I would refer 
John Dewhurst to Wurtz’s ‘‘ Atomic Theory’’ for 
an explanation of Mendeljeff’s Periodic Law. 
Tables are there given showing the remarkable 
relation which exists between the pbysical and 
chemical properties of the elements, with their 
atomic weights.—M. M. 8. 


Cuien — Electro-Deposition of Tin. — 
1. Distilled water, 66 gallons ; pyrophosphate of 
pon or soda, 13lb.; protochloride of tin (crystal - 
i acid), 2loz.; or the same fused (ueutral), 
1402. The whole is dissolved at the same time on 
a metal sieve, and after stirring the bath is clear. 
2. Distilled water, 66 ons; cream of tartar, 
6$lb. ; protochloride of tin, 10}0z. The powdered 
cream of tartar is dissolved in 44 gallons of warm 
water, and the tin salt in 22 gallons of cold water. 
The two solutions when mixed become clear, and 
the resulting bath has an acid reaction.— B. D. 
WILLIAMS. 
(50726.] — Glass Polishing.— They are not 
worth the trouble, unless very valuable, and if so, 
write again.— J. C. L. 


50727.] — Glass Frosting.—If you apply 
fluonc acid direct to the glass it dissolves it bodily, 
and produces the clear appearance. You can pro- 
duce the frosted appearance by exposing the 
articles to the fumes of strong fluoric acid in a 
chamber lined with shect lead and heating the acid 
more or less by means of steam or some other 
source of heat. Lou can buy fluor spar of 
Mottershead and Co., of Manchester, who advertise 
in these pages, or the acid either; this latter is 
high? corrosive, but not otherwise dangerous, 
though you must not inhale the fumes.— J. C. L. 


[50728.]) Extraordinary E M F Battery.— 
To Stama.’’—The pena of iron is used to 
replace the nitric acid, or other oxidant commonly 
used. The action is simply the reduction of the 
Po to the protosulphate. I do not think the 

M F would be near what is stated, and am sure it 
would be very inconstant.— SIGMA. 


{50729.]—_Legal.—Building Society. — De- 
posits.—I am afraid that A. must come under the 
resolution already passed by other members to 
allow £4 per cent. from his deposits, notwith- 
tanding his previous notice of withdrawal, for if 
he st out, and the question was submitted to 
arbitration, the arbitrator would be sure to decide 
against him. Deposits paid into any building 
society are simply loans to such society.— LEX. 

[50730.]—Telescope.— You must not expect to 
do much with a telescope of such small aperture, 
and if your terrestrial eyepiece does not satisfy 
you for observations of the sun and moon, you can 
scarcely do better than write to Mr. Lancaster and 
state your requirements. He will make you an 
astronomical eyepiece about as cheaply as anyone 
I know of. You will find in Vol. XXXIV., No. 
879. some information just the thing for you, also 
in Nos. 881 and 884. A very useful power for you 
to commence with would be one of 50 on the 
focal length of your present lens.—J. C. L. 


(59730.]—Telescope.—You can easily utilise 

our telescope for astronomical purposes, and your 
ens, if a good one, will give you some very fair 
views of the planets. You will require an astro- 
nomical or ‘‘night’’ eyepiece as you term it. This 
consists of a pair of plano-convex lenses having a 
focal ratio of 1 to 3, whereas your present or 
terrestrial eyepiece consists of two pairs of lenses. 
A cheap eyepiece can be obtained as easily as an 
expensive one, and, fora telescope such as yours, 
would do equally well. The usual price for astro. 
eyepieces is 15s., but I have one that was made for 
me bya Bristol firm, some time ago, for about 
one-third of this, and which performs very well. 
If you possess a little mechanical skill you can 
easily construct a clip of some kind to hold your 
telescope to the top of a window-sash when let 
down. Perhape the clip illustrated on p. 137, No. 
734, would suit you.—STROUD. 


battery. 
one end, and put, say, five at a time in a row 
lengthwise, the marked end in contact with the 


at the other. 


Boil for, say, half an hour, and 


[50732.]—Magnetism.—As you have some 
werful horse-shoe magnets, there is no necessity 
go to the expense of constructing a coil or 
Mark each of the unmagnetised steels at 


unmarked throughout. Place your horse-shoe on 
the centre of the central bar and rub slowly up and 
down the whole length of the series a few times, 


then remove the communicating magnet when it is 


at the point whence it started. If your horse-shoe 
is really very powerful the three central bars will 
now be found to be completely saturated ; change 
positions, so as to give the end ones now a chance 
of the central advantages, and repeat the rubbing, 
placing them as before, the marked poles in con- 
tiguity to the unmarked. Be very careful so 
always to place your horse-shoe that when it arrives 


at the ends it may have its north pole touching the 


unmarked, or south pole, of the bar at one end, and 
its south pole the marked, or north pole, of the bar 
I omitted to say that both sides of 
the bars should be treated alike, and if contact is 
not broken in turning them over so much the better. 


If results are not good, write again.— W. J. F. 


(50733.]—Tinning Brass and Copper.—Grain 
tin is the , and cream of tartar, not soda. The 


proportions are 3lb. of cream of tartar, 2gals. of 


water 


(this is immaterial so long as you have 
enough) and 4lb. of grain 


tin, or tin shavings. 
then put in your 
metal, previously cleaned.--Nun. Dor. 


(50738.]—Gauging.—In reply to Cypher.“ 


the different-sized gallon continued to be used for 
more than 70 years after the date he mentions; but 
by an Act 


in 1825, the standard gallon for 
both liquid and dry measure was made to contain 
2771 cubic inches. The method he describes would 
not give quite a correct result, because the weight 
of a cubic foot of oil is not equal to that of a cubic 
foot of water. I don’t know much about gauging ; 
but my impression is, a sort of slide rule is often 
used for making such computations. As for books, 
I do not know where to refer him; but I re- 
member there are two or three chapters on it, 
devoid of algebra, in the sevenpenny Mensuration 
of the Irish National school-book series.— ORDERIC 
VITAL. 

(50742.]—Quick-acting Magnets.— Ordinary 
electromagnets act instantly when on short circuit 
with light work.—J. M. STOCKS. 


[50743.]—To ‘‘ Alfoj oe.“ — If you have any of 
the recent volumes of the MEcHANIC, you will find 
therein full instructions as regards ascertaining the 
height, &c., of cylinders, staffs for levers, and 
verges. To get the extreme heights from end to 
end of pivots, you measure with calipers from the 
outside of top and bottom jewel-holes if jewelled. 
When the size of cylinder body is required, the 
escape-wheel determines the size. There should be 
a little clearance between the cylinder and the 
extremities of two teeth when it is placed between 
them, and the same amount of cleurance should be 
present when a tooth is inserted in the cylinder 
hollow. This is called side-shake. A very little 
suffices. As regards the length of the cylinder 
body, so long as the slots or passage for the teeth 
urms of the escape-wheel is correct, a trifle more 
or less of height below the collet is immaterial. It 
is always advisable, however, to keep the pivots 
as short as is consistent with free working, so the 
cylinder body should be as long as possible. The 
collet must be at such a height that the balance, when 
riveted on, may be clear of the escape- wheel bar, 
and yet low enough to assure clearance for the 
bulance under the centre wheel. A douzième gauge 
will determine most of these measurement. ‘If 
you send your job to a working watchmaker, send 
balance, escape-wheel, with its bar screwed to 
bottom plate, centre wheel and cock, or top plate ; 
if a J plate, hairspring and collet, aud the balance- 
cock. Ifheisa good workman he will send the 
job home perfectly fitted and escaped. Lever 
staff fitting differs in minor details, as, after the 
pivot and balance heights are determined, the 
exact position of the roller in relation to the pullets 
is the only thing to study. If the staff is turned 
true, or the roller broached true, the depth of the 
ruby pin in the pallet-fork must be accurate. The 
top plate and under-potence, with bottom plates 
and pallets pinned up, together with balance and 
cock, must be sent to the jobber. For verge 
measurement, place the pallets of the new verge 
across the face of the escape-wheel, letting the 


collet-boss rest against the teeth on one side, and |, 


the extremity of the bottom pallet protrude about 
a fourth of its depth beyond the wheel on the 
other side. The thier measurements—i.e., length 
and size of pivots, breadth of pallets, thickness and 
diameter of collet-boss must be arranged according 
to circumstances, bearing in mind the necessa 

clearance of the balance above the hairspring, stud, 


‘and regulator.—ALFOJOE. 


(50744.]J— L. B. and S. C. Locos.—There is no 
need to grumble at the speed. Supposing it is a 
distance of 70 miles. and an hour and 
is needed to accomplish it, the rate of travelling is 


- quarters 


a mile per minute and 30 seconds. That is by no 
means bad. pecially when some of the railway 
companies would take twice as long to do the same 
distance. —W. HENLEY Ricnmonp, Bootle. 

(50746.]—American Organ. — If C. K.“ 
cannot secure an even tone to his reeds, it is not 
likely he will get a good tone from them, for the 
former is comparatively easy of attainment ; for, if 
he cannot make the indifferent ones good, he could 
alter the good ones, and make them allahke. The 
very best thing to do is to get a set of American 
voiced reeds (they are often advertised in this 
paper), that is if they are of the right kind, and, 
with good tubes and careful taning, he will get as 
good a tone as any. The next best is to try again 
and yet in on the reeds you have, being sure 

ou have the correct bend to the tongue, the right 

eight from the block, and any amount of patience. 
and, if you do not succeed, you will not be the first 
who has failed to voice his reeds nicely in his first 
attempt.—JoINER. . 

50746. |— American Organ. Possibly some of 
your readers who have made instruments will 
answer this querist, as itis possible they may be able 
from their experience to assist him. If C. K.“ 
will refer to page 69, Vol. XXVI., he will find that 
I expressly recommended the amateur to obtain 
voiced reeds if possible, because it is in the voicing 
that the whole merit of the American instrument 
lies. In large instruments amateurs can make a 
very tolerable attempt when they have some sets of 
voiced reeds as the groundwork, as it will be in one 
sense an advantage to have other sets reedy; but 
where the instrument is of the size we built in Vol. 
XXVI. it is advisable to have the reeds voiced by 
some one who knows how to do it; for, simple as 
the bending and twisting looks, it makes all the 
difference in the world as to the tone of the instru- 
ment. With voiced reeds anyone who can handle 
tools can make a really good American organ.— 
ORGANON. ; 

(50746.]—American Organ.—The querist can 
hardly expect a reed organ made by a novice to 
equal those made by the trade in erica. The 
assertion made by C. K.,“ that he has done the 
voicing in the best way he could, partly accounts 
for the unevenness of tone of which he complains. 
The harshness of tone may arise from one or two 
of the following causes: viz.—The mouths of the 
tubes may be too large, or the action of the air 
through the tubes may be too much exposed, or the 
tongues of the reeds may be wrongly set, or it may 
arise from some other cause which can only be 
ascertained by a personal examination of the 
instrument. It is not much good to advise until we 
know from what cause the harshness really P : 
The cause must be removed before the cure can be 
effected. The tono does not depend so much on the 
voicing of the reeds as it does on the form and 
position of the tubes on the soundboard. This is 
a matter of the greatest importance, and it is my 
intention to furnish a few remarks from practical 
experience on this subject in a week or two.— G. 
FRYER. 

(10747.]}—Engine Pump.— Les: very well.— 
P. J. DAVIES. 

1 Pump.—“ G. W. B.“ will 
find 2in. cast-iron pipe will work better for his pump 
than II in., as a plunger l4in. diameter cannot have 
been working at its full capacity, when the suction- 
pipe has been 106ft. long and only 1}in. diameter. 
which is the diameter of plunger.—BoswELL. 


UNANSWERED QUERIES. 


— — 


The numbers and titles of queries which remain unes- 
swered for five weeka are inserted in this list, aud seed? 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list and send what in Jorma. 
they can for the benefit of their fellow contributors. 


Since our last R. A. R. Bennett has replied to 5025. 


49970. Voss Machine. P. 115. 

49983. Joints for Artificial Leg, 115. 

49956. Heuting Potash aud Hot-Water Tanks, 115. 
49959. Gelatine, 116. 

49991. Pucumatie Shutter, 116. 

. Carpenter Automatic Air-Brake, 116. 
7. Thomson Galvanurmeter, 116. 

. Meat Meal, 116. 

HIV 37 — Lamp, 116. 

2. Heatiog Chapel, 110. 

G. W. R. Lovos.. 1 

Lathe Question 


U W.R Engines 117. 
50284. Battery, p. 206. 
50209. Dampier's Geometrie Balance, 206. 
50301. Measuring Row locks, 206. 
50309. Test fur Copper, 206. 


. Coupling Batteries, 206. 
50311. Double Dutch, 206. 
50314. Egyptian Locomotives, 206. 
50316. The Microscope, 206. 


. Sand- roller, 207. 
L. and N. W. Rail way, 207. 
Dividing by Hand, 207. 

e 


60325. Frosting Keyless Watch Wheels, 207. 
50333. Turkey Red Dyeing, 207. 

50336. Indigo Blue Dyeing, 207. 

50339. Petroleum Oven, 207. 


Lawn Tennis Bat, 207. 


experience, the best way pitch pine, 
from Zin. to in. in thickness, either b water, boiling, or 
taa : : 


y steam ? 30, in making the saddle or templet, is it 
necessary to make & shorter radius than the curve is in- 


en the youngest of them 
the age of 91. The last-named event took 


With) did not deliver y the proper: at that date, nor 
tended to be. and if there is any rule to do 80, and how it | ing Was any ormal de made upon them until 
oblige me with the ne information n e con- | is found Young JOINER, last year \1882), since which time they haye temporised 
densing windin engine, cylinder 24in. by 48in., and the 50760. v 6 ; ive | With the matter ; and the result is, that the roperty was 
Air pump l4in. by ĉ2tin., drawing coa] witha single rope |. | ‘J fecha 3 a * not transferred to its rightful owners until now (1883) 
300 yards in depth, and the air pump bucket js packed - ; 
with round untarred st and Works with fla “valves 
elive 


The protits of the estate Prior to 1877 were allowed, in the 
Interests of Pence, to be Supposed to haye b 


entirely upon the grandchildren during the 


Send } l nod of 
i in descending a à great ed todraw the duantit Ses do! i ad on byan ama- Er —— 8 ah 1 a aati] 122 
5 2 is required pee 5 8) en r teur! If so, how is it made and applied —J. N. II. ince 1877 P Rin), the rents withhe en by the 
Sof t., per minute on the piston, and the air-pump with 


Z pai „negotiations were 
“sirous of | going on, the Married Woman's Property Act, 1852, was 
th F expect a breakdown w'th the me Shouts » Carbonate of Magnesia, Citrate of sed, and one of the graud-daughters, who was 
a 52 b. : H ee Sen r 
this too great 1 Can! apply indiarubber Valves | Magnesia, castor oil, &c. - but before doin 


i 8 2 8 sh to | Married in 1868, contends that, by Virtue of its provisions, 
know what will be le 


and of the fact that the Property did 
to Improye it, and to f : 


work the engine at the above sper '"—Anxrovus 

Know. 
[50749.]—Gas Battery. 1, “Bicwa.%—Can a gas 

battery be started by simply filling the tubes with the 


decomposition ? 


not come into 
To 


(rez. — Watch Pi vots.— Win some co 
matte A inform me how to replace a brok 
cylinde 


ntributor 
en pivot on top of 
r or balance- whee) Of Geneve? Also, how are 


i I the Act of 1882, and continue the Same as if actnal pos- 
Pivots sold! — whether in steel wire, or ready made for session had taken Place at the date it ought to have done? 
Would any correspondent Kindly inform me how to | driving in 7 ve tried to remove the broken piece of | —Hexnay. 
construct a hydraulic motor to blow a small single action | pivot in cylinder ; but also failed, Please say how this ig 
er for an organ of four stops ?— (size Ot feeder oft 


done, and oblige. Ox INA Fry, 


50763.) — Double Dovetail. —4 long time ago a 
correspondent who, 1 think, signed himselt “John 
Ploughman,” Proruised to describe a . i 

joinery ” double dovetail, as soon as the lifeboat fund 


was completed. It has not yet appeared; and if he js stil] 


want it to be of simple “onstruction, 50 1 


y made to ignite the powder, ag 
of thẹ Water, and ty fall and empty itself by 


nd Wwe do not use only 

its own |ê 8 would be very much interested 12 Its publica. common blastin powder? Will Charivari ” or Ernest 

weight ; the action to be, of course, automatic. I have | %00.— HITEHEAD, A. Nuth furnish me With more Particulars than what 
never seen even a drawing of a motor for blowi 


they gave in Vol. XXVI. '~Bat.wypoy, 


(50777.]—Leng Mouat ng.—I want to know hoy 
1e grooving and polishing of t 1e p 
tor spectacles is done, and the proper tools and polishin 
materials as used by Opticians ’ so, } ind, 
polish, and bevel the clock glasses for French Clocks, so 
as to be Perfectly true on the edges ‘—Watcuuag ER. 
50778.) — L. & S. W. Engines 1 What was the 
resul* of the trial of one of the six new seven footers, on 
Sunday, April 29. lust?! (2 What are ¢ eir numbers and 
Principal imensions, Weight, Ke. 3) What l 
inci j ight, &c., of the old Classes 
(Beattie) of Tft. and 6ft. ŝin. coupled engines, and of the 
single engine (with date), Victoria =W. B. P 


(50779.]—Damp Sa fe.—] should fee] Srateſul to any 


of ours ” Who could give me remedy for above. J] 
bought one second-hand. fireproof, Which 


(50761.]—Perspiring Hands. I am desirous of 
becoming a watchinaker, but am incapacitates . 
doing, OWing to xcessive perspiration of the hands, 
which is a Freut drawback to Ine in many Ways, 
4ny reader suggest a remedy : WarcuuAxER. 


Pressure 
f the above 


dimensions ! Also the size of feedpipe ty give 60 strokes 


in the minute Bi, 

[50751.] — Water Rent.—To M. 
I am living in u hamler, county 
water is Plentiful, but not very convenient, Jn 1879, the 
school. ard drew Some across the river, a distance 01 
About four hundred yards, from old drainage of 

€ taste of the water is bad. especially in we 
expenses have been paid by the ratepayers of the 


Also to know of any books or newspape 
obtained here bearing upon the subject. 


[5 ‘66.]—~Momentum,—4 body Weighing 521p. falls 
freely Iain. What is its momentum ?— Briton. 


corer Transmitters. r have made 
electric bells and a pair of telephones, 
well. I nom Want to make a air of transmitte 


ipes a few yards along the highway road and put 
ie Wwater-cocks among the Workmen’s houses, 
some cards to the nearest houses With these wo 
each card: (Pontardawe Rural Sanitary Authority 
Water Rent Card). What I should like to know, i 
ey 5 me to pay 6d. Per month of rent, when the 
is zom my house jg Over 70 yards to the first W. C. ? 


And I wish to know if you can recommend any book 
treating on the subject ONE IN THE Dark. 


[5075?.]—Induction Coil.—I Wish to mak 
With a core 5in, long, and shall be glad if any of 
Á i 


electrica] friends will tell me how thick a core of that 
length should be leo, how much and 


g < AA 0 books, it is 
nothing but a source of annoyance, Would paint 


t ?— 'NSAFE, 
50780. —Ea Ster.-—This year the Jewish Passover did 
0 7 5 ery ; 


A „the secondary 
goes to the distant station. Battery in use — two 


numbers giving the 
ormation.— ELEMENTARY STUDENT, 


.150768.]— Estate Agents in the Colonies.— 
I sntend going to the colonies and taking m ent dates, in accordance as New or Old style 
2 of, and I had thought that the Passover ell at the 
time as Eas T, according to the style made use of in th 
East and West res cvely ; but it would 
isnot so. It would | be interesting to learn if the Jews 
keep their Passover at the same time j 

ow they calculate its occurrence,— W. B. 


450781. —La tent Heat of Water. Wil any of 
your readers kindly describe Black's experiments to 
determine the latent heat of Water? I have not come 


: to po to, and the proper time to leave England, with any 

5759. Boot Dubbing.—1 want to make a dregs- ints i 
ing for waterproof boots, the leather of which is prepared 
With indiary) cr, and to which, therefore, ordinary grease 
must not be applied, J fancy that a mixture of beeswax, 
a little Stockholm tur, and some oil, or grease jn which 

i about the thing, 
as the grease being Saturated with the Indiarubber should 
prevent it from dissolving out that in the leather, Could 

dissolve the indiarubber by heating it in hot neatsfuot 
oil for instance Lor will some reader suggest a plan 
(oF combining Properly the above ingredients F. R. 


[50751 ]—Cooling Buildings.— Win any of‘ ours 
tell a subscriber how he can keep the tunroom of his 
Tewery coo] during the warm weather IX. . N.. 

50 85. Red and Tank Liquor Analysis. 
Shoring occasion to purchase some of the above liquors, I 
shou i i j 


covers, Now my printer tells me there is a new law, 
just in force, by which 1 should be liable to a fine for 
every impression. It you could and would five me any 


Jau | face, bounde by the angles 9° and 70. If the er 
should feel myself greatly obliged. Joux 


U". If the critical 
angle for glass be 41°, determine af ter how many internal 
reHlections the ray will emerge ?—R. R. R. 


(50783. Lumbago. To Dr, Epuvxps, 


SON, on „ CHEMIcUs, For about a year I haye been 
troubled With weakness in the ack—a sort, of 


(50770.]—Garman Language. —Could any of your 
readers recommend me some smal] town in G y 
where I could reside in order to get a thorough knowledge 
of the language? I have already a good knowledge of It, 


h i stooping to pick anything from the ground, and no 
3 e 5 but I wish to Set it perfect. Ona of the smal towns on | had lumbago about a fortnight, oceasionally better and 
tributo T ween eee 3 Date chemical hod the Rhine, between Cologne and Bonn, Would be worse. I am told Middle-aged Ople are pas PR to this 
e EM F A ould give me methods ferred. I should like to know What the roads are like ] ari 
Ol analysis ag employed in Chemical works for the fo] 
di carbonate hydrate 


for bicycling in this part My great Object is to be where 
ere are no English, so as to hear nothing but 
German, — FLIEGENDER SCHOTTLAENDER, 


(50771.— Recovery of Small Debts.—To Mr, 
WETHEkFIELD. — I; the law for the recovery 
the same in Scotland and Ireland as jt is in England ? It 
not, how should I proceed to recover amounts under £9 
in these respective countries ?— G, H ; 


[50772.] -Unwinding Ribboa Paper. Will some 
brother-reader kindly Suggest a simple mode for unwind- 


t. —Preserving Seaweed. - Wil some one 
kindly assist me? An iron plate, now in S€8-Water, is 
Covered with seaweed and grass : when taken out, Want to 
know how tg treat it so that the seaweed MAY Preserve its 

€sion to the Plate, and as hearly as Possible jty Original 
appearance. Very important,— J W. R. 


en -Lagai Bievolias. ia the Road.—i 
Was riding a bicycle on the proper side of the road, and a 
man was Walking in the Same direction in 1 


uoride, iron Sulphide, tron Peroxide, and ferrosodium 
sulphide, Would be much obliged if quantitative methods 
for two or three of the above could be S1VEn.— AvMap, 


50756. — Watch Pi vots.— Will some one kindly 
j a few preliminary hints on turning in watch 


© — — — 
Ing ribbon Paper, for registering the Simultaneoug 
harmonies of a single fundamental Sound ! The Paper is 
I in. wide, and the drum, K., must be small and ight, 


and unwind With a quick and regular motion. -I. 
Woop. 


[ 507713.-—Damaged Solder,—y have about 141). 
Which should have been fine in quality, but Which works 


shaped ends. I have a Pivot file, ¢ 


tough,“ and put it in the turns, 
the file seems to me to be too wide tin. ), and I cannot 
- Ought I to press the file firm against the 
Pivot, and should it be kept still, and how MANY minutes 
Ought It to take to turn a sh ulder to a Pivot? Any other 
lnts Will oblige, Also what are the names of tools used 
A rot to an old pinion ? I have seen a tool 
describe u E. Mn for drilling the pinion in true 
So but J don't know what the name of it is 
wor. 


eight miles an hour. He d he did not hear me. 0 
was in fault, and responsible either way for damage 
ERCY F. HR DO Es. 
i e melting 
pot by mistake, I cannot account for the failure, Adding 
in ¢ Ar 


ere any means of refin- 


450788. Finger- M. dical.—— About a year ago I 
found that When 1 clenched my left hand or held any. 
thing tightly, the third finger stuck and would not yj 


agun, and when it did it came up with a Jerk. At 
(50757.J~I, N. W. Locos. Do the above ; 


company find thee big g vods engines. such, as 1602, 1604. (50774.]—Tect¢ for Copper Ore.—I should like if 


present, when the fingers remain in one Position for a 
. e ait . 4 ume, the finger becomes stiff and difficult to move; bus 
c., answer! y J are they not building any more of some of the readers would give me a little of their h - 
€ samne class o what is the meaning of the letter 


elp. 
i have found in some rock, which I believe is “old red 
. ür after the number on the old Bloomer tenders ? 5 

„Bill, 


57 : A Now It pains me very much when I close m hand Th 
atone = . ahnen will omething Which I seat oP in is a e knuckle, and 5 of the 
* told is ebper ore. Please yi, anyone give me some knuckle feels as if it had been bruised I found benefit 
ra information as how to test it ? It is as hard as Stone, and rubbing in hand with a stiff hairh and late) 
150758. Tasmania. Can any reader give me any of a light bluish colour, and five or six feet from the | p7 rubbing my A 
I ormation ag to the constitution, taxation, and state of Surface.—Jiteznox7. 
society in Tasmania I. J. G. 


50759,]— ine.— 
win 4 Bending Oak and Pitch Pine 


y > oa 
e left, by will, to trustees, certain freehold houses and land 
ny kiud reader please tell me, from his own j 


to be divided equally among his grandchildren as both hands? I seem to get more le by the latter. 


Digitized by Google 


Will Dr. Edmunds, or any of “ ours,” kindly suggest 
anything thut is likely to effect a cure - ClLirrox. 


[50797.|—Setting up Skeletons.—I shall be ve 
glad if some one acquainted with the subject would te 
me where I can get a good book about it. in which direc- 
tions are given for the cleansing and preparing the 
skeletons before setting up.— M. C. P. 


50788. — G. E. R. Tank Esgines. — Can Mr. 
Brewer, or some correspondent, give a sketch of G. E. R. 
tour-coupled trailing bogie tank - engines, with tall 
funnels ? Should be glad if he would also give promised 
dimensions of G. E. R. express.— LIvERPUOL-STREET. 


[507 B.) — L. B. & S. C. R. Express. —I should be 
greatly obliged if soine correspondent could give sketch 
of Brighton Ry. four coupled express, Belgravia, with 
tender. Ditto of single driver express type (like Gros- 
venor or Stephenson; would also be very acceptable to 
self and friends.—Liv ERPvoL-8TRERT. 


{50790.]—-North London Ry. Enagines.— Many 
thanks to the Ri correspondent who promptly 
answered my last query about L. and B. W. Ry. tank 
engines. Not having the E. M.“ of that date in the 
otlice, [cannot give his name. Can he, or some other 
kind reader, give me some information, with sketches, if 
not too much trouble, of the inside cylinder (black) and 
outside cylinder (green) passenger engines on the North 
London Ey., giving numbers of each class? Are there 
any goods engines. If so, sketch would oblige. I would 
he very glad to be informed how much coal and water 
they carry, and what is their longest possible run! 
Would be grateful if correspondents would kindly give 
me as full information as possible in as early a number 
of the E. M.“ as convenient.—Jusiog DAACGHTSMAN. 


50791. —Legal.— To Mr. WETUTNTIEIp.— About 14 
years ago a wife separated herself frora her husband on 
account of his illtreutment. Twelve months after the 
latter entered the army, and she has had no communica- 
tion or heard anything of him since. As we knew what 
regiment he enlisted in, we have ascertained just lately 
by writing to the authorities that he is still in existence. 
What I want to kuow is this: If the wife marries again, 
and this scamp of a husband should turn up, has he any 
legal claim on her in any way ?—Anxxious Broruee. 


(50792.)} — G. W. R. Passenger Engines. — 
Sketches and information wanted as to dimensions and 
running of the single driver, narrow gauge, engines 
which work the fast trains between London and Bristol. 
Also of the four-coupled ditto with plain crown 
splushers ; date, 1882. They seem rather small.—F. 

OX. 


(50793.)—-G.W.R. ‘‘ Dutchman Engines.— 
Can any reader tell me if the Warlock class is previse? 
similar to the Hirondelle class? Are the Dutchmen 
exactly alike, and do ho build fresh broad gauge ex- 
presses now: Also, are they the only type of broad- 
gauge tender engines of the G. W. R. !—F. Fox. 


(50794.1—-Leather Manufacture. — Will some 
realer give me the names of any works treating on 
leather manufacture 7—Pautatio. 


50795.) —- Wool - Washing.—Will some reader 
kindly give me details of a wool-washing machine, 
also a drying machine, suitable for drying and 
washing some 300 to 500 pounds of wool per 
day? The wool does not require excessive washing, 
only requires to be a good colour and free from dust. I 
am a fellmonger, with my yard dependent on the water 
company, and I fail to get my skins washed so clean 
that the wool has a bright enough colour and free enough 
trom dust. I have been a subscriber for some years, but 
never see my industry treated of.— PAULATIM, 


150796.]— Writing — Legal Notice.—When a 
stutute requires notice to be in writing, and there are 
sume dozens to be served, would copies prepared by 
either of the “ graph ”’ systems, or by electric pen, be in 
compliance with law, or could a legul technical objection 
Le taken and supported !—H. R. 


15797. — Blake's Transmitter.—Can Mr. Poole, 
or any of ours,” kindly answer following after refer- 
euce to Vol. XXXI., No. 781, p. 14 ?— In Fig. 2 it seems 
to me the diaphragm B is represented as double. Should 
this be so : Alsu in same tig., is the iron framing that 
through which the screw R is passing? In Fig. 3 the 
bring J seems double. Is this correct H. R. 


(50798.]}-Change Ringing.—Could any reader tell 
me if there is any instruction books published on half- 
pull ringing ?— T. Hisperr. 


(5079. —Lamp.— Will some experienced friend tell 
me how to muke a two or three-wick lamp for a magic- 
lantern? I have a Silber burner, but it is not powerful 
envugh.— E. B. F. 


150800.]— Bee-keeping.— Will “R. P.” be kind 
cuough to answer following !—I hived a swarm on 
June 2. and put super box in at same time. The bees 
have super nearly full of comb already. What J wish to 
know is, Will it be any harm to take off super box as soon 
as full, and put on to be filled again ? Or must I leave it 
ou till they have part of main hive filled? The super I 
use is a box something smaller than the main hive, and 
about Jin. deep, with bars corresponding to its size. It 
5 open altogether in the bottom to the lower part.—J. 

FRRY. 


(5°301.]—Tricycle Kamps.—I purchased a 
“ Captains” and fixed them on my machine; but on 
riding down hill ae go out. I have written to the maker 
and vot no reply. have a pair of common lamps which 
cost less than half „and they never go out. Will some of 
„ours“ kindly suggest a remedy 1— Ex. 


[60802.1—Setting out Railway Ourves.—Will 
Solue of your readers kindly give a short explanation of 
the use uf the tubles of natural sines and tangents con- 
tained in Spon's“ Engineer's Tables,” with examples of 
their use tu a person employed setting out railway curvos 
without an instrument !—PLATELAYER. 


ir of 


(50803.] — Offsets for Railway Curves.—In 
Spons’ pocket bouk of“ Engineer's Tables,” on p. 71, there 
isa short table'(whichT think deserves to be much longer) 
ot offsets for railway curves. In that table 3:7879 feet is 
given as the offset distanoe for 4 mile radius. Would not 
twice that distance and all the others which are given in 
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the tables be required at all the other points in the curve, 
and carry a curve forward at any of the given radii 1— 
PLATELAYER. à 


150804. Wood and Granite Paving.—Will 
some of your readers kindly inform me the price of wood 
pitching as compan with stone (Aberdeen sets) - also 
which is most durable - J. O. 


50805.]—Fibrous Plaster of Paris.—I want to 
cast a lot of birds with plaster of Paris. I want them as 
solid and as light as possible. Will seme of uur readers 
inform me what to mix with the plaster to make the 
above 1—Fivine Biko. 


[50806.|—Copying Photos.—Will Mr. Lancaster 
kindly tell me how I can copy cartes with Le Merveilleux” ? 
I want to have them same size as original; but I cannot 
get them clearly focussed on ground glass, when I have 
ea close enough to camera to be rmezht 1ize. - AuArzun 

HOTO. 


150807.) —Sang’s Orthographic Projection.— 
Having a few elementary ideus un Sang’s Orthographie 
Drawing, I am sure it would be much appreciated if 
some one versed in the subject would give us a few ex- 
amples of its application, explaining the proportions of 
the scales used, Ke. Perhaps Mr. Sang would kindly give 
us a few articles on the subject : it would be a boon to 
the rendera of the Excuirss Mzeaanre.—Tue MECHANICAL 
Masos. 

(5u408.J—Raising Water. — Woulil Mr. P. J. 
Davies kindly say if the pump described in query 49529, 
of March 9, No. 937. Vol. XXXVI., will answer under 
the following conditions ? The well is 46ft. deep, with a 
heading dug in at the bottom to form a reservoir, The 
water tlows up loft. deep. The building where the pum 
would be placed is 100 yards away from the well. anc 
16ft. above the top of ditto. The pump wonld be worked 
by a steum-engine, and have to force water into a tank 
about 200 yards away froin the well, and about 60rt. 
above the top. The pump would be tin. dia., with Lin. 
stroke. At what speed could the pump be worked ?— 


. NI. 

(neg. - Stocks and Dies.—I should be much 
obliged it one of our kin] friends will give me some help 
to make the dies for stocks aud dies for screwing the 
threads on iron. I have turned up the stocks, and now 
want to make the dies. Also, how shall I give the nice 
black on iron und steel that has been turned or filed, but 
does not want to be Lright.—A»sxrous. 


eet ofGravity of Earthand Moon. 
—Will F. R. A. S.“ kindly let me know the exact 
distance of the centre of gravity of the earth and moon 
from the earth’s centre when the moon is at its mean 
distance from the earth '—Also the proportion of their 
mass 1— J. F. 


{50811.]—Zine Powder Blue Paiat.— Which is 
the best and cheapest method to obtain the metal zinc as 
an impalpable powder ? (2) The component purts of a 
cheap and quick drying composition for ships’ bottoms in 
lieu of ordinary paint, for fresh water rivers ? (3) Which 
is the best blue to mix as a paint, and to retain its colour 
on exposure to heat of about 450 F. :- R. J. P. 


H some correspondent kindly 
inform me Whether there be any restriction, patent, or 
monopoly of the process of preparing sodium by reducing 
the carbonate w.th charcoal or coal {—Devonivs. 


(50813. Oil Paper.—Can any of “ ours” inform 
me how oil paper is made, similar to that used to wrap 
skins of blacking in 7—W. Jackson. 


[60814.)—Cocoanut Biscuits or Cakes.—Can 
anyone oblige with instructions how tu make the above ? 
Any information will greatly oblige. - W. JAC SON. 


150815. — Is a School a Nuisance” P—I shall 
be greatly obliged it Mr. Wetherticld or ** Lex ” will 
kindly answer the following :—My house adjoins some 
land on which a church school is about to be built. The 
lease under which the land is let specifies certain named 
trades which are not to be carried on, “nor any trade, 
business, or employment which should be a nuisance or 
annoyance to the lessor or to the owners or occupiers of 
any adjoining or neiglhibourin roperty.“ Now 
a boys’ school is a decided nuisance to 
its neighbours. Have I auy power of interfer- 
ence ? Must steps be taken within a certain 
time? What course should I adopt, and should I 
address myself to the gromud landlord or to the people 
who are building the schocl? The closets, &e., will be 
built right against my garden wall. — PERMuIAN. 


50816.]J— Bogie Enogines.—What is the difference 
between an Adams and a Bissell bogie, which I have seen 
alluded to in these columns! Is there any other kind of 
bogie in use! There is another matter I should like to 
be clear on. In the E»gireer for 5th September, 1879 
(which gives pictures of some, and small skeleton draw- 
ings of every type of engine on the G. S. and W. R.), 
there are outlines of two eight-wheel tank engines similar 
to the tank engine on the L. C. and D. R., sketched a few 
weeks ago on p. 271 of the E. M.” Both these Irish 
eae nee differ trom the latter in there being a space of 
only 3 or 4in. between the tires of the coupled wheels, 
while 2ft., perhaps, separates those of the English one. 
The two G. S. and W. engines are much alike, but one is 
called a bogie, and the other a double-bugie engine. From 
this designation of the latter, I presume the four coupled 
wheels are considered a bogie. A bogie, as I understand 
it, is a kind of truck, supporting, by a central pivot (or 
some analagous arrangement), the superineumbent por- 
tion of the engine: and when the wheels of the bogie are 
influenced by acurve, it follows that the axles of those 
wheels cannot at the same time be square with the longi- 
tudinal axis of the engine. The drawings referred to do 
not go into particulars, nor are they described in the 
text; but some arrangement is outlined in the case of the 
double-bogie cngine, which may be intended to represent 
the middle of the barrel of the boiler as resting upon a 
pivot. Now, I fail to sce how a system of four-coupled 
wheels, united as they are to the cylinders and rigid 
framework of the engine, by means of the connecting- 
rods, can act asa bogie. Should it be necessary to furnish 
a copy of the 1 in question, in order. to make this 


query more intelligible, I shall be glad to do s0.—Morg 
IGHT. 


180817. Compound Engines on L. and 
N. W. E.—Have any pictures or plans of these appeared 
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yet in the Engincer or other mechanical parer lim, 
please give reference, In any event, a sketch in thas 
columns would be most acceptable. Mok Lions, 


50818.]— Steam Domes on Locomotives.- 
belicve these are for the purpose of supplying the sear, 
to the cylinders as dry as possible.—If they are of pr. 
tical use, how is it that they are discanied ao 1 
even modern engines on the G. N. and other lines — 
More Liar. 


50819.]—Softening Boots and Shoes.—! he 
searched all the back numbers of the E. M.“ whihs 
in the Leeds Free Library) from Vol. X. upwards. as! 
ulthough I can find many for varnishing and puli-iucz 
leather, and removing corns, cannot find one for th 
softening of the leather of bouts und shuos. Will oo. 
one ublige 7—Coxrs irks. 


(50820.j—Gardening.—On coming into psim 
of a large kitchen garden, I found some 3) roots of wh; 
seemed good rhubarb, which, however, have not come w 
any size for use. Can anyone tell me what ts best tais 
with it!? Must J remove the roots and replace: by new: 
—or is there any way of AORTE as I understand it h. 
been moved a year ago - probably this is the r-asonitdos 
not flourish. The ground is but poor and stiff. C9 


150821.] To Dr. Edmunds. I should like t har. 
your opinion as to the probable effects of sen-bathing us 
my hearing. My age is 45, and I have had slight da: 
ness for 35 years. This is accompanied with ten 
distressing noises in my head, which noises have ratb" 
increased after I have bathed, for, say, two houra, wos 
it passes to itsnomnal state. As Team residing within -= 
walk of the scashore, and um fond of a bath, would sui 
conduct be deterimental to my hearing, which is distr 
sing enough to me without making it worse 1—Cyxtv. 


(50822.|—Propelling Small Pleasure Boat 
Can any one give me a good working sketch far cor 
structing propelling power for a pleasure boat: I wr 
it for coasting at about six miles an hour, with dd 
draught. Probably some one who has suceeded 2 
making one will aid me through ours. - C VAE. 


CHESS, 


— 2 — 


Art Communications for this department mus! 
addressed to J. Pierce, Bryn Rhedyn, Lland arg. Ca- 
narvon. 


PROBLEM DCCCXXXIX.—* Wuart'’s wa Nars” 
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White. 
White to play and mate in three moves. 
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SoLuTiox To 837. 
Back. 
1. Anything 


NOTICES TO CORRESPONDENTS. 


Correct Solutions to 838 by Schmucke; to be 
Monksole, R. A. B., Stanley Folwell, Schmut. +: 
E. W. Adams. To 836 by Stephen Seymour Full- 
and E. W. Adams. 


Dirrox.— Look again at 887. 


J. RAVNER.— You are in time for Solution Tourn:y. t 
too late for the other. 


Tounxxv games received from Rev. T. Gill, J. Rus «' 
W. T. Pierce. 


8. The three move poimi are included in the Diet - 
Tourney. You had better compete. 


A. E. S.—We will do our best to comply with ;'— 
request. 

J.,|C.ornier.—The game cannot be creditel to you uin 
it is first sent. 


J. H. BLake.— Your note on the game shall be stt<a: 
to. 


“ E. M.“ Tourney game between Mesars Blake (Ni 
and W. T. Pierce (Black). 


(Scotch Gambit.) 


1. P-K 4, P-K 4/2. Kt-K B 3, Kt-Q B 3 3. 7 
P takes P/ 4. Kt takes P, B. B 4/5. B-K 3, Q-B 3 © 
B 3, K Kt-K 2/7. Q-Q 2, B takes Kt / 8. P takes B. P 
4/9. Kt-B l B-K 3/10. B- Kt 5 Q- Kt 3/11. T- 
B 3, Castles R R / 12. Castles K R, P-K B 3 („ 
R-B sq, Q-B 2/14. LK B 4, Q RG aq (¢)/ 15. B ta. 
R-Q 2,16. P takes P (d), K Kt takes N 
Kt-K 2/18. B-K B 2, P-Q R 3 / 10. B takes Kt, P 
(% 0. P-Q Kt 3 P-QB4/al. P-Q 5, Kt 


Q 
L'. 


` 


tia 
a 
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B takes P, K R-Q 84 23. KK 4, Q-Kt 3/24. K NK 
AI. T- 4725. Kt Kt 5. Kt-B 2 26. Q-K 3, R-Q 7 (/) / 
27. B-Q 4, Resigus jy). 


Notes ay J. H. Brake. 
ta) Played by Blackburne against Tschigorin, at Vienna, 


- and superior to P-K 5. 
(b) In the game above mention d, Black played 12. 


F K B4, which, however, did not turn out wel 


(e) Obviously che Pawn cannot be defended by 
11. UKTA on account of 15. P tukes Q P and 
14. 4 consigns the Rook to inactivity. 


(d) The only way to maintain the P he has won. 
P-Q Kt 8 Kt-K 2 
r F 5 .—— and 
e e | k kan 
Black cannot recover the Pawn. 
(J) An oversight. 26. R is probably best. 


%) If he take the B with either R, White wins the 
adverse Kt and B m return. 


— 


Thought Reading. — The following report may 
interest some of our readers: — A crowded audience 
assembled in St. James's Hall on Tuesday night 
for the purpose of witnessing a public demonstra- 

u tion of Mr. Irving Bishop's alleged faculty for dis- 
cerning or reading the unuttered thoughts of 
another person, with no assistance but that of 
manual contact. Additional interest was lent to 
the occasion by the announcement that Mr. Bishop 
had accepted a challenge from Mr. Henry 
=- Labouchere, M. P., for CI. 000 to read the number 
of a bank-note concealed in any manner and known 
only to the owner, consenting to forfeit £100 in the 
event of failure, on the understanding that the 
money in either case, together with the proceeds of 
the meeting, should be handed over to the Victoria 
Hospital for Children, Chelsea. On behalf 
of the meeting, a committee of gentlemen were 
appointed to occupy the platform, including Mr. 
Waddy, Q.C., M. P., who officiated as chairman; 
Mr. Passmore Edwards. M. P., Mr. Chas. Russell, 
2. C., Mr. Lane Fox, Mr. G. A. Sala, Dr. Pope, 
‘and others. The first part of the programme con- 
sisted of clever conjuring performances. By some 
means, Mr. Bishop managed to extricate his 
hands from a pair of handcutis sent specially from 
Scotland-yard, and fasteued on his hands by a 
polce-ofticer. Securely bound down in a curtained 
cabinet, he was yet able to ring bells, knock nails 
into wood, and play a guitar, while a committeman 
who sat in with hia testified that he felt hands 
clapping him, and even tugging at his watch. Mr. 
Labouchere was not present; and Mr. Bishop ex- 
plained that as he had not received any answer to 
his last letter to Mr. Labouchere, he was unable to 
plain that gentlemau's failure to appear or fulfil 
his part of the contract. He was ready to deposit 
ais £100 with the chairman, and to go through 
with his part of the undertaking, and he pro- 
vosed to hold Mr. Labouchere to his chal- 
enge. Two experiments were then given in 
hought reading. Mr. Bishop having retired from 
„he hall, Mr. L. Fox concealed a small pin in an 
Peru hat, placing it under a seat near the centre of 
he hall. Nr. Bishop was introduced to the front 
F the platform blindfolded, where he took Mr. 
“ox by, his right hand, passing his disengaged hand 
ver his own and Mr. Fux’sforehead. He then led 
um to the spot where the hat was, and eventually, 
‘iter much handwaving, drew out the hat, from 
‘hich he picked the pin, holding it aloft amid loud 
heering. Prof. Ray Lankester then appeared with 
to bauk-note, but Mr. Bishop refused to accept 
Im as a medium, having failed with him pre- 


ANSWERS TO CORRESPONDENTS. 
— — 


„% All communications “i he addressed to the EDITOR 
of the Enciish MECHAS, dl, Javistuck-sireet, Covent 
Garden, W. C. 


HINTS TU CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces ur paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer, 3. No charge is made tor inserting letters, 

ueries, or replies. 4. Letters or queries asking for ad- 

43¢8 of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
mente, 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to inquirers. 


„ % Attention is especially drawn to hint No. 4. The 
devoted to letters, queries, and replies is meant for 
the general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The Sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion. and we trust our readers will avail themselves of it, 


The following are the initials, &c., of letters to hand u 
to Wednesday evening, June 13, and unacknowledg 
elsewhere :— 

C. B. Stocx.—R. T. Lewis.— E. S. and Co.—B. of B.— 
W. Stanley.—G. H.—C. F. Wormald.—C. H. Bailey 
and Cv.—G, Haldane.—W. H. Harling.—Analyst.— 
Hunter Sands.— Eleph. - Science Master.—A. W. J. E. 
— One of the Eldest.—More Light.— W. J. F.—C. 
Newman. - Cymro.— H. . Bill. —Caractucus.— 
Robinson Crusoe. — W. B. 8.—Miller.—Rev. J. Pearson. 
—Ex-Blacksinith.—Orderie Vital.—A Fellow of the 
Royal Astronomical Socicty.—R. 3. O. Wormald. 


AxatystT. (There is something about it in back volumes, 
but you do not state exactly what class of oils you 
mean. Mr. A. H. Allen, of Sheffield. has a paper on 
the subject which has been reprinted from the Journal 
of the Society of Chemical Industry, and which, we 
believe you can obtin of the publisher, W. T. Emmott, 
Blackfriars Printing Works, Manchester, or probably 
of Mr. Allen himself. Ii you want to work the subject 
up thoroughly, you should get Mr. Allen's ‘* Commer- 
cial Organic Analysis,” from Messrs. Churchill, New 
Burlington-street, W.) — MALI IN, Tow. (We fail to 
discover any advantage in the arrangement. Surely 
you do not think the small piece of wire is a 17 
—A Wourp-E VocaList. (See p. 376, No. 717.. The 
best way is to practise the scale persistently, keepi 
well within the range of the voice. Exercise an 
training will improve any voice ; but they will not make 
a Sins Reeves or a Santley. It is, as you say, simply 
for want of training, or, in other words, trying what 
they can do.) —Jinur. (Read the Lessons“ given in 
Vol. XXXV., or procure one of the handbooks of the 
art. Bee also the indices of recent volumes, )—Youna 
Evectraician., (Would do, but is rather too porous. 
The clay when baked should be soft enough to be 
easily scraped, but not so porous as to let water run out 
of the jar. For certain purposes different qualities 
must be used—that is, rather more porous. They can 
be bought in all shapes and sizes now.)—H. y . G. 
(Varniskes are always better bought when wanted only 
in small quantities; but you will find a variety of 
recipes in back volumes.) — LAUN HT ExGIN EKR. (There 
is a good reply on removing different kinds of stains in 
No. 684, p. 196, but you will also tind many recipes for 
special stains in back volumes.) — J. C. D., Liverpool. 
(551 can be had; the others are out of print.) — 
SAuux. (1. Yea; 2. Les.) —NII. SIX E Causa. (You 
cannot recover.) —- SAM Woop. (We should advise you 
to communicate at once with the police of the district 
in which he lives. It looks like a case of obtaining 
money under false pretences, and from inquiries we 
have made we fear there is little chance of any civil 
proceedings being effectunl.)— M. Loan. (We hope 

ou will und it only a case of delay. We have written 
im. If you do not hear from him in a few duya, write us 
again.)—Aw Istenvro Victis, (You had better con- 
sult a solicitur—at any rite, we Cannot spare a column 
for your query. The readiness of sume people 


J. H. (If you had referred to any textbook on physio- 
logy, you would have found that no definite infor mation 
is available. All that can be said is that the heat is 
generated wherever the carbon combines with the 
oxygen, and that would appear to go on in various 
parts of the body. The short answer” is that pre- 
viously given; but if it is an examination question, you 
should give an outline of the various hypotheses. )— 
Lenton. (Bee p. 98. No. 889, and the other Lessons 
in that volume. It is a question to which no definite 
reply can be given, as the tirne depends entirely upon 
the conditions.) —D' E.. (We know nothing ot it. 
Should doubt whether itis patented. ‘There is nothing 
better than the Bunsen or Trouveé’s bichromate with 
his motor, particulars of which have been given. Will 
not the agents supply further particulares.)—W. E. H. 
(The protection is granted on the authority of the exe- 
cutive, but we agree with you in thinking it very 
slight. We should certainly not trust an invention in 
any exhibition unless it bad bcen already patented) 


USEFUL AND SCIENTIFIC NOTES. 


— — — 

Prizes for Inventions in Connection with 
Railways.—The German Association of Railway 
Managers offers its usual triennial series of prizes 
for important inventions aud improvements relating 
to railways. They consist of: First series, three 
prizes respectively of £375, £150, and £75, for iu- 
ventions or improvements relating to construction: 
second series, similar prizes for those relating to 
rolling stock, or the conducting of trafic; third 
series, three prizes of £150, £75, and 450, for those 
relating to the central administration or manage- 
ment, or for the most useful additions to railway 
literature. ap gaan ET &c., to be sent in between 
January land July 1, 1881, to the secretary of the 
above association, at Berlin. 


THE sulphate of copper process of rendering 
wood ininfiammiahls is open to the objection that 
if wood splits the damp enters by the cracks and 
destroys it. A new process consists in injectin 
the timber with water in which soup is dissolve 
with the addition of a small proportion of sulphuric 
acid. The soapy water forms in the substance of 
the wood a fatty acid, which impregnates all the 
fibres, and thus prevents, it is said, the damp from 
penetrating into the pores. 


Here F. SCHELL, of Grund, has described some 
observations, recently made in the course of mining 
work in the Hartz Mountains, on the distauce 
through which sounds are transmitted in rock. 
In a horizontal direction the firing of shots at the 
face of a cross-cut has been heard in a cross-cut 
driven towards it, the face of which was 447ft. 
distant from it. A level was driven on a vein 
ata depth of 538ft. below the surface, and happened 
to strike 187ft. distant in a horizontal direction 
below a stamp mill dropping stamps weighing 
330lb. The dropping of the stamps on the surface 
could be distinc 828 in the heading below, 
which, in a direct line, the hppothcnuse of a right · 
angled triangle, was separated by 57 Ift. of rock. 


Every Workman connected with the Buil din: 
Trades requiring a Situation should advertise in THE HU LD 
ING NEWS," published every FRIDAY, ae Fouryeme, 
at 3i, Tavistock- Greet; Covent- garden, London, W. C. 


“THE BUILDING NEWS" is the Principal Journal, repre- 
senting Architects and Muilders,and hus the largest circulation 
of any Professional Journal in the kingdom. 


ag Workman should insist on seeing “THE BUILDING 
NEWS every week at his Club or Coffee House. He will find 
more“ Lists of Tenders for new work in it every week than in 
any similar paper, and can thus judge where work is likely to be 
had. He is also specially invited to make use of “ intercom- 
munication " if he wants know anything about his trude; to 
write to the Editor if he has any suggestions to make, and to 
advertise in the paper when he wants work. 


The charge for Advertiscments for Situations is One Bhilling 


iously. Mr. Walie decliaed the office as to make others work for nothing is surprising. )— for Twenty-four Words, and Sixpence for every Eight Words after 
Ir. Bisho “Kad y ded th hi : Youna Amateur. (Procure a list from one of the 
P succeeded with him on a] makers. Qucries should be definite, and not ask 


revious occasion, and variety was desirable. 
ome delay occurred, as the opinion of some ran 
l iavour of the trial of Prot. Ray Lankester. 
Veutually Colonel Stevens was appointed by the 
anuman, and Colonel Trench, to whose bona fides 
e Hon. Edward Stanhope bore witness, handed 


vaguely for information, which, to make sure of 
answering, must be given at much greater length than 
is neceasary.)—NavuTicaLt, (We do not know of any 
specially suitable for the purpose. 2. There is the 
Murine Engineer, published at 3, Amen-corner, E. C.) — 
Stanrp Carbon, (Will you please to read up the sub- 
ject ina textbook? You will then be able to put the 


TERMS OF SUBSCRIPTION, 


PAYABLE IN ADVANCE. 


6a. 6d. for Bix Months and lls. for Twelve Months, Post- free to 
any part ofthe United Kingdom. For the United States I., or 
3 dols, 2506. gold ; to France or Belgium, 13s., or 16f. 50c. ; to India 
via Brindisi), 15s. 2d.; to New Zealand, the Cupe, the West 
ndies, Canada, Nova Scotia, Natal, or any of the Autraban 


Da bunk- note of which no one, not even himself, 
N tho number. A black board was placed on 
X- torm, and Colonel Stevens having inspected 

Dc. Mr. Bishop came forward and grasped 
“Wt. swith the left hand. He had marked five 
las the board. Throwing his right arm about 
rae rections, passing the hand over his medium’s 
5 s Own forchead, he dotted the figures, 66,894, 
‘la on the b at intervals. Amid loud 
pause, this was declared by the chairman to be 


> correct n Byte 
2wed two 5 of the note. The conditions 


X PE : 

: are now being made at the 
u pyrite oa works for utilising the residue of 
glome ta Briquettes are made with the pyrites 
see 5 d with hydraulic lime; and by simple 
ch is saa the atmosphere, au ore is obtained 
poses The yield pig excellent for steel-making 
2 teracted b sulphur is believed to be completely 
rue. y the lame, and there is no phos- 


question in a somewhat more explicit form. As it 
stands, lime is one answer.)\—W. D. J. (See indices 
under head Electric Time Signals and Clocks. 2. Why 
not write to the advertisers ) -A. M. C. (To what does 
your note refer! For equilibrium elide-valves see that 
reference in the indices or balanced slide-valves. We 
do not undertake patent agent's business, and have no 
time to search out the numbers of patent specifications.) 
—A. C., Manchester. (You will tind a variety in back 
numbers, You do not say whether you want a trans- 
mitter or a receiver.)—E.Lretric., (See No. 589, or No. 
783, What you bave is only a small of sucha 
machine.)—H. CuANDLER. (It is doubtful whether 
there is any satisfactory test. Bee an article in this 
number. 2. See a paper by Mr. A. H. Allen in the 
Journal of the Society of Chemical Industry; or pp. 
197, 225, 250, Vol. XX.)—Horsk Power. (You should 
ask for ‘‘ varnish green,“ which you can make by 
peeing up the desi colour in turpentine,’ and 

inning with copal varnish. Some use powde ver- 
digris mixed with copal.)—SranaL. (Query is inde- 
finite. Must specify what it is you wish to know.)—A 
CoxsTanT Reaper or Ours. (There would be danger 
in pee the instruments during a thunderstorm. 
Cov Wires are always advisable in such cascs.)— 


Colonics, 13s. 

The remittance should be made by Post-office order. Back 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at the rate of 
d. each to cover extra postage. 

Messrs. Jaman W. Queen and Co., of $34, Chestnut-street, Phila- 
delphia, are authorised to receive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dois. 
25c. gold, or Thirteen Shillings per unnum, post fre. The cepien 
will ve forwarded direct by mail from the publishing office in 
London. All subscriptions will commence with the number flint 
issued after the receipt of the subscription. If back numbers are 
required to complete volumes, they must be paid for at the rate of 
éd. each copy, to cover extra postage. 


Vole. XXIV., XXVI., XXVII., XXVIII., XX X., X XXI., XX XII., 
XXIIII., XX XIV., XXXV., and XXXVI., bound in cleth, 
7s. cach. 

All the other bound volumes are out of print. Subsecribder 
would do well to order volumes as soon as possible after the con - 
clusion of each half-yearly volume in March and September, as 
only a limited number are bound up, and these soon run out of 
print. Most of our back numbers can be had singly, price 2d. 
each, through any bookseller or newsagent, or 2d. each, poet- free 
aon — office (except Index numbers, which are 3d. cach, or 
post- „Ad. 

Indexes tur Vols. I., VI., VII., VIII., and IX., 3d. each. Post 

Ad. each. Indexes to Vol. KI. and to subsequent vols., 3d. 
each, or post free, 34d. Cases for binding, ls. 6d. each. 

„e Bubscribers are requested to order Cases and Vols. throogh 
their booksellers, and not to send direct. The regulations oJ the 
Post Office prevent their transmission through the Post. 


350 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 951. 


June 15, 1883. 


—d ... .r;§Lð Q ¼—. T 2ꝛʃ̃— —̃— (x —ꝛ— — —— — — — 


NOTICE TO SUBSCRIBERS. 


Hunsceibors receiving their 17 ae direct from the office are re- 

gested to observe that the Inst nunther of the term for which 
their subscription is 170 will de forwarded to tbem in a Pink 
Wrapper, as an intimation that a fresh remittance Ie necessary. 
it is desired to continue the Subscription. 


CHARGES FOR ADVERTISING, 


Thirty Words ee ee 2s. ee ee ee «3 6 
Every additional eight words.. .. -. ++ «0 6 


Pront Ag Advertisements Pive Shillings for the first 40 words, 
afterwards 4d. perline. Paragraph Advertisements One Shilling 
er line. No front page or paragraph advertisement inserted for 
Pa than Five Shillings. Reduced terms for series of more than 6 
insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN—for 


s. 
Twenty-four words ee ee ae oe oe ee 0 
For every succeeding Eight words ee è . q 0 


ADVERTISEMENTS in the SIXPENNY SALB 9 
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Rifle, rook and rabbit, small, and 200 cartridges for 
same, a good little weapon. What offers ?—W. B. H. Swan, 
Millbridge, Liversedge, Yorkshire. 


Chest, fitted, lot of tools, and Youth’s Tricycle, part 
finished, Meteor pattern; cost £2, Offers in exchange.— W. 8xitH, 
Rilston-ruad, Wolverhampton. 


Shower Bath, with pump, complete, in good condi- 


tion, exchange for good Bicycle. — C. J. 
Mountain Ash, S. Wales. 
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ny wheel. fur engine About 2 ewt. Exchange Liver Watch.— W. 
vr, biston rosd, Wolverhampton, 


useful exchange.— 


Wanted, Double Wire and a pair of good Switch 


Offer good exchange.— 


Arrangement for telephone and bell. 
Beta, Belbroughton, Stourbridge. 


What offers for Lee's Tourist’s Telescope. 3 slides, 


draws out to .24 inches; quite new.—J. H. BADEN r, 107, Gay- 
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e, S. E. 
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verpool. 
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strap, 15s. euch.—E. A. 
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Sensitised Paper (GOgr.), 12 quarter sheets, Is. 9d., 
Farw, 15 post free. . Rouinsow, jun., 40, Suuthduwn-road, 
erpool. 


Pellicle to make 502. emulsion, 1s. 64. post free.— 
W. Hosineon, Jun., 40, smithdown-rvad, Liverpool. 


Mesmerism.—Cemplete written instructions. 
ceas guaranteed. 
Everion, Liverpoyl. 


Suc- 
Free, 28. 6d —- W. Crawia, 3, Towseu street 


tone, at nett prices 


f 
best leat gold, specially prepared. Can be used 
ting, &c.—W. Hix, Goldbeater, 


Modern Sculpture, 
Unrivalled collection. Puckets 

t free. Catalogue and specimens, 6d.— 
hotographic Publishers (P 12), Bridgnorth. 


Wood, and Miniature Designs, two stamps.—Haarogex 


For sale, iron Steam Launch, 22ft., new, price £75. 
—Apply. Mr. Wesr, Boatbullder, Woulston, Southampton. 


Orguinette Music, superior quality, 14d. per foot. 
special terms for quantities. Money returned if dissatisfied.—J. 
H. Dur xx, 32, Lower Audley, Blackburn (manufacturer). 


Bench Lathe, gin, centre, with faceplate and 
chucas, complete, 55s.—Counsr, Work house, Sheffield. 


Corns (new remedy), effectual, painless, not corrosive. 
Post free, ls ~Law con, Chemist, Hebden Bridge, Manchester. 


&in. Fans for Brazing, 7s. 6d. Drawing two stamps. 
Oro. Wecrus, Needham: Market, Suffolk. 


Col. Brequet’s alphabetical Telegraph Instru- 
MENTS. Canal ta new > all improvements: sell eheap.—Daces, 
Conservative Club, Darwen. 


Armature, 6b by 3, on shaft, pole pieres, cores, 
holders, and Alb. of wire, in good working order, Too small for 
uw nes 0s.) . After 5 p m., W. Warss,55, Gt. button-street, E. C. 


3 Bunsen’s Batteries, nearly new, zincs 12in. circum- 
fercnuce, 58. coll. —S. Bron NE. Watchmaker, Canterbury. 


Bicycle, handsome 60in. all burnished, Roadster, in 
splendid condition, nearly new, with ball bearings, hollow forks, 
bent handie bara, on'v £6 10s . a burgain.—Apply, Chas. COWARD, 
Commercial Tonet Club. Cullum-strect, London. 


Plumber's Lead Vica, Cams. and 3 Sets Dies; cost 
7 pounds ; take 308. —Su1T IH. Tutbury, Staffordshire. 


“ Nature vols., XIX., XX.. XXI.. XXII., XXIII., 


XXIV. , 7s. per vol —Brocatte, t, Pembridge-gardens, Bayswater. 


„English Mechanic.“ quantity odd numbers, 
indexes, and volumes. Stamp for reply.—James Franxs, 60, 
Whitefriargate, Hull. 


Milling and Slotting Machine, for bin. or6in. 
lathe, £3.—W. II. G., 2, Smith-street, Queen's-road, Chelsea. 


Double Oscillating Marine Engine, one man-power. 
Riveted Copper Boiler, suitable ume. 25s. cach, single or tugether. 
May de scen —37, Essox-road, Islington. 


Corns.—Hederine positively cures corns in few days. 
Free, 9 stamps.—Cuas vers, Chemist, Norfolk -square, Brighton. 


Certain cure for Acne. Blackheads, Psoriasis, 1s. 
mee Dounia quantity, ls. td.—A. B. C., 8, Richmond - place, 
rigbton. 


Double Telescope, eighteen inch Aluminium. 
good condition, rack aop SR: price twelve guincas ; original 
price, £25.—G. S., II, Billiter-square, London. 


Large operatic 10 aired Musical Box, in handsome 


case, new, price £5 : genuine bargain , approval with pleasure.— 
Jas. Sourukr, Wellington, Somerset. 


Zither. rosewood, with Machine Head, inlaid, £2.— 
L. Suanrs, 27, West- street, Crewe. 


„% English Mechanic,” Nos. 855 to 931; one 
missing ; clean. What offers?—G. Huma, 100, Portland road. 
Nottingham. 


58in. Bicycle, of first-class make, almost new, ball 
bearings to front wheel, hollow forks and backbone, improved 
bent handle bars; a strong roadster; price £14, cost me £18, and 
is as good as new.—G. B., The Acacias, Upper Clapton, London, E. 


Gas Engine. - One of Bischopp's 2 man-power, little 
used, for 125. Apply to C. J. Jones, 19, St. Nicholas, Ipswich. 


Printing Presses, simple, cheapest and best. 
complete with type to print note size, 203.—Avaxs Broy., Daven- 
try. ; 


Mnemonics—dates, figures, remembered in extra- 
ordinary short time, complete, 7 stamps.—H., 6, Berner's- struct. 
Ipswich. 

Warmonium Pan - makin and Wood- 
Storrinc Macuine forsale, with drills and cutters; a bargain.— 
W. Texretr, 95, Union-street, Borough, London. 


French Polishing, Staining, Varnishing, &c. ; 40 
Recipes, post frec, 18.—I. Touris , 12, Cavendish-terrace, Barnsley 


Microscope, Pillischer’s Monocular, mechanical 
185 7 and } objectives. ruta described and priced page 83 
. Hogg'a Microscope,’ third original price.—A. Sroxks, Vest:y 
Hall, Paddington, W. 


58 feet of Elm Timber, price £2 10s.—R. Date, 


Godmanstone, Dorchester. 


Microscope.—J. Swift's College Microsco 
objectives (lin, and jin.) 2 eyepieces, 
Beale's neutral tint glasa refector, complete in case for £4 los. 
—R, C. P., Pike's, 1, Hertford-street, Mayfair. 


Electro-Motor, well finished, with drivi ley, 
post free, 66. Larger sizes to orucr.—J. BUTCLIFFE. ving poiey 


Electric Boat, ecrew propeller, with battery com- 
plete, las. 6d.—J. BureLir re, 53, Cedar-street, Hulme, Manchester. 


Specialities. —4} centre back-geared, 4ft. bed, 
stundards complete, compound Siide- rest, 49 16a.—W aLxex And Co. 


Liet of Engines, Boilers, Lathes, and ings, Face» 
putin Jaw Chucks, 2 stainps.—Wacasa and Co., York-street, 
hester. 


Objects for Mounting.—Six Injected and Stained 
Anatopical Sections. Series AZ, Lung; AY, Kidney, AX. 
Kidney (including numan) ; per series, Is. Id. Is Miscellancons 
objects, with instructions Is. ld.—Mason, 24, Park road, Clapham 


Ornamental and Cast-iron Tables, with walnut or 
marble tops, slightly damaged offered at low pa Suitable 
F Castings Department, Britannia Work“. 
Colchester. 


Lathes.—‘evera! useful treadle Lathes offered cheap. 
Exchanged if not approved. —Battinnia Co., Makers of Lathes to 
the British Government, Colchester. Circular one stamp. 


Splendid family Oil Portraits, in handsome gi!’ 
frames, 20 by Is inches. from any photo, complete, 258. Numer 
testimonials. —Geoaur Kitcu and Son, Artists, Bath. 
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Kc. Set Of Glasses and Instructions, lus. 6d. Carriage pala 
T. Srabzx, , Cobden-strect, Leicester. 


First-class new Tricycle Wheels, 
one ‘win. ; complete with fork, cones, &c. ; cust £8. 
Approval.—76, Huddersficld- road, Dewsbury. 


Two Siemens’ Dial Instruments, with indicators 
and bells, complete. Price £4 .- Al uA, 13, Princews-terrace. 
Regent's Park. i 
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wholesale prices from A. FsĘaẸscois, Devonshirc- place, Rylanc- 
road, Birminghm. 


Really genuine Gem Rings, in 15-carat hall- marked 
gold. Wonderful yaiue.—See Faancow’ List. 


Mind your eyes.—Sight-preserving London Smoke 
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EASY LESSONS IN BLOWPIPE 
ANALYSIS AND PYROLOGICAL 
MINERALOGY.—VI. 


By Lieut.-Col. W. A. Ross, F. G. S. (late R.A.) 


On the Structure and Management of 
Pyrocones. 

5 student has now got bis lamp, 
ower, supports, and auxiliary ap- 
paratus all ready; but before 1 
operations it will be nece to understan 
e nature and action of the fiery agent 
the cous of the lamp — by means of 
which he is about to work, and to produce 
which he has taken all these pains. There 
is a great deal of truth in Griffin's remark 
(at p. 40 of that very excellent little book 
„On the Blowpipe,” published in 1827, 
which immediately succeeded that of 
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Berzelius, and preceded by eight years that 
of Plattner, but was, of course, neglected by 
English chemists of the day because it was 
English, and not written by one of their 
own clique) that the long ‘explanations ” 
regarding flame-structure, or rather candle- 
flame structure, to be found in most blow- 
pipe manuals, ‘‘are very tiresome and very 
useless, and that, in our opinion, correct 
notions respecting flame (Children) such at 
least as can be got at the present time—are 
not, to the operator with the blowpipe, 
worth the trouble of acquiring.” In the 
transmutation, or so-called translation,“ 
by J. G. Children, F. R. S. (who, although 
then secretary of the Royal Society, was 
with reference to blowpipe matters, as 
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Griffin points out, a mere charlatan) of the 
French translation of Berzelius, a note 
extending over several octavo pages of these 
correct notions” is given the unfortunate 
reader, in which the curious conclusion is 
eventually arrived at that the form of the 
flame of a common candle for instance, is 
conical, because the greatest heut is in the 
centre of the explosive mixture” (pp. 23-27). 

But, although a knowledge of the cause 
of structure of a candle-flame (still, by the 
way. an open question) is doubtless, as 
Griffin says, quite unessential to a know- 
ledge of the proper use of the blowpipe, the 
same remark most certainly cannot be 
applied to a knowledge of the structure of 
the beautiful dark-blue cone of fire or 
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pyrocone, instantly formed by the applica- 
tion of a proper blast to the side of this 
candle-flame ; and, fortunately, a few simple 
experiments, which can be performed by the 
poorest mechanic in his garret in a few 
minutes, will place the anatomical structure 
(Greek Anatomé, dissection), of this pyrocone 
before us, ascompletely as a scalpel would dis- 
play the structure ofa lobster to Prof. Huxley. 
All the experimenter wants is a mouth- 
blower (Fig. 3), a common candle, a little 
spirit-lamp (Fig. 32), anda window (in day- 
light, but not sunshine). Experiment 1. 
Taking the lighted candle in his left hand, 
and the mouth-blower in his right, he holds 
the former steadily for a minute or so, on a 
level with his eyes, in front of (looking 
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linea, forming part of a nadle. Now. we twere merely a horizontal one, as Berzelius 
know it to te %% imposi le that the supposed. used by the e flame” passin g 
ionn., or any other characteristic. of this from right to left. it is evident that the point 
blast should have altermi, the conditions af. of the wire would describe a series of . C 
Ulowing having remained precisely the antai zigzags, as shown in Fig. 41. 
same. We must, therefore, Iook into aie) The same phenomenon can be further 
surroundings (as I did in 1874) for the cause illustrated by holding 4 red-hot bead of 
of this change. The conc usion I cal phosphoric acid, or of lithium-carbonate, OF 
arrived at, which still seems to me the most oi any volatile substance which affords a 
satisfactory one, 18 this; and it is the only coloured flame, as at a, Fig. 36, or Just under 
suggestion ever offered by any writer on the base of the pyrocone, when, almost 
Blowpipe Analysis as to the cus of the instantaneously, 4 “mantle” of that 
conical shape of the blowpipe flame.“ coloured light extends ror nd the cone from 

A minute but strong current of air, like the base c d, to the point b: enveloping the 
that projected from the nozzle of a blow- whole pyrocone ; whereas a straight hori- 
pipe, creates 4 vortex (or small whirlpool) in zontal movement would only colour the side 
the surrounding air. This vortex, which is | of contact. The above proofs will robably 
of course invisible, draws in the impenetrable | appear to the analytical mind conclusive as 
candle-flame, blown aside down to the to the formation of the blowpipe pyrocone l 
blue part e, Fig. 35; turns it wholly blue by the com ressing effect of a vorticose 
(from a cause to be hereafter adverted to); | envelope of elastic heated air; but the fol- 


through) the window: he will thus plainly 
observet the hented-nir undulations, rising like 
n Gunt waving cloud, from the carlle-flame 
(, Fig. %,. Now, kecping the candle in 
the anine position, he vends a blast with his 
mouth-blawer, the nozzle of which is 
kept in the position ¢, horizontally through 
thue: ed te undulations, avout half an 
inch above the point of the candle-flame. If 
he possesses ordinarily good eyesight, he will 
now observe the shape of the blast, passing like 
a phantom needle ( „) across these heated-air 
unelulations: this line is evidently the space 
oceupied by the minute but strong current 
of uir from the blowpipe, in which the heat- 
waiver are checked und the line thus 
rendered n althouch they display pai! 
considerable velocity considering the sma 

source of beat from which they emanate. 
Conclusion or act. The blast from a blower 
has the form of a right line, the thickness of 
the diameter of the nozzle-bore. Eryeri- 
mint 2. The experimenter now advances 
the nozzle of his \ ipe carefully down- 


oy It is this cone which forces its way into the | as Berzelius suggested, the blast penetrate 
wards, and towards the base of the right i 


comparatively thin spirit-lamp flame, as the pyrocone, the superposition closely over 
aide of his candlceflame (still held on a level] b, Fig. 37, and the “Airs (Greek, | the base of the latter, ut not touching it. 
with his eyes) pointed just over the wick as | 9/08; Latin, gyros, a circ e) of which being | of a platinum capsule C, Fig. 43, would and 
ate, Fig. 36, and projects a blast from his | of the same gaseous constitution as the heat- could make no difference in the pyrocone. 
mouth, The blue pyrocone instantly pro- undulations d,, Fig. 35, consequently com- But what is the result? As soon as the 
duced from the candle, Fig. 36, is somet ing | bine with them, and cannot be there seen. capsule 18 80 placed, the pyrocone is instantly 
like whut he secs, the heat-undulations, now Now let us mark the importance of a lengthened from E to D! Now this result 
invisible, taking the form d a, He can no knowledge of this fact in the operations of contd only be produced by squeezing an 
longer, of course, see the blast, but sees plainly Blowpipe Analysis. Berzelius, who started | elastic gyrating envelope of this kind, and 
that it takes the position b. By holding the theory of an outer and inner thus reducing its basic diameter; for 
his candle a little lower and attempting to flame” in the blowpipe pyrocone—which is it is a well known law of vorticose 
blow into the blue pyrocone (in which he still, in spite of the incontrovertible evidence motion that the length of the cone is 
can't succeed) he will casily observe & dark to the contrary, supplied by the above- inversely proportional to the diameter of 
ahadow (apparently) on the upper surface of | mentioned facts, employed as an explana- | its base; or ia other words, is directly 
the pyrocone, which is, in reality, the mark tion by writers on the Blowpipe—states 1 to the shortness of its basic 
of friction (ininute waves) caused by the] (page 17, Whitney's translation, Boston, | diameter. I fear these polemical details 
blast passing rupidly over it, just as a gud- | 1545) that“ when air is forced into the fame | (Greek, polemikos; controversial) may prove 
den, strong gust of wind passing over & with the blowpipe, & long, narrow blue flame | tedious to the student; but it was, never- 
porfectly calm sea causes an i parent apor directly before the jet”? This is | theless, impossible for me to omit them, 
shadow on ita surface. It will, indeed, be | ° ical i „caused by | bearing 88 they do most essentially upon the 
evident to my students after a little close the angle of depression 4a i b, Fig. 38, under | proper management of the pyrocone and, 
reflection (which has appurently never been | which he viewed the matter. A triangle | therefore, upon the proper method of opera- 
voucbsafed to this mutter before) that, if formed between the three points—the plane | ting. It will be necessary Now, however, to- 
this fact —the non- wnetration of the pyro- of his eyes, the plane of the jet of his blow- | show the student how to use an ordinary 
cone by the Mist did not occur; in other pipe, and bis mouth from whence the mouth-blowpipe not provided with a valve, 
words, if the blast could penetrate the | blast was delivered, Fig. 38, shows this | like that in Fig. 3; and this can be done 
famo, there could be no pyrocone atull; for | clearly, although the angle in the natural | without using any pedantic anatomical 
tho blast would simply bore a minute | size is of course proportionally greater. Had | expressions, such as the « Musculi Buccina- 
hole right through or into the candle-flame, | he held his lamp-flame and blowpipe in the | tores 8 (cheek-muscles) of poor, pompous 
leaving it in its pe endicular position, horizontal plane of vision, i. e., at the level | Sheridan Muspratt (Trans. Plattner, p. 10). 
just us it borcs 8 nelo b through the heat- of his eyes, us required in experiment 2, he Geta lighted candle (Fig. 35) and a common 
undulations a d, Fig. 35, and as it bores would have observed the appearance of the | mouth-blowpipe ; apply the thick end, or 
u hole into the thinner consistence of a spirit- blast and pyrocone c b, Figs. 36 and 42. Had | trumpet mout piece, of the latter to the 
lamp tlame, Fig. 37. Conclusion or Fact. he even taken advantage of the depressed nearly-closed lips, and the thin end to one 
Tho blast does not penetrate the flame as angle in which he viewed his pyrocone, and | side of the can e-flame ; puff out the cheeks- 
ordinarily supposed, but produces (Latin: looked straight down upon it from above, he and blow through the blowpipe on the 
pro, forwards; and duco, lead) or draws would have got & sight which must have at | candle, breathin through the nose strongly 
forward its under or blue part ins conical | once convinced a man of his talents that the | and audibly all the time: when the breath 
shape. Esperiment 3. The cause of this blast did not penctrate the pyrocone. Fig. | in the cheeks begins to be exhausted, pro- 
conical shape may be appurently ascertained | 3, which is, in fact, a plan of Fig. 36, | nounce the word cow in your throat without 
by u thir experiment. Taking up the shows this: d is the black or carbonised | opening your mouth, by which pronuncia: 
lighted spirit-lamp in his left hand, and the | wick, seen through the hollow space formed tion you will find your cheeks puffed out 
ae ac blower in his right, the Experimenter naturally in all candle-flames, and shown in | again as before, or, in other words, the 
now directs a blast, from about half an inch elevation at d, Fig. 35; bis the shadow-like cheeks replenished with breath as an air 
distance, into the thin consistence of the | friction caused on the surface of the pyro- reservoir. 
right side of the spirit-flame. Fig. 37. The | cone by the action of the blast, as above The student has now, fairly and honour- 
shape of the blast is now aguin observed described. Now, itis evident that the wick | ably, by rational argument alone, arriv | at 
yassing into, but not quite through, this i i 
Rae, which hus evidently a consistence 
moredense than thatof the beat-undulations, 
aa’, Fig. 35, but Jess dense than the candle- 
fame itself, which the blast cannot penetrate 
at oll. The spirit-flame density, in fact, 
lies between these two; and, consequently, 
tho blast-unger bores some distance only 
into this side, pushing or driving out of the 
opposito gido of its viscous substance a 
superticial or outside image of itself, b, 
Fig. 37. 

But tho strango part of the matter is, 
that this blast is differently shaped from the 
first blast! It consists of two lines mecting 
in a point and forming a cone; whereas the 
first blust appeurs as two purullel straight 


of a transparent medium like air, and not | of the blowpipe upon the flame of a candle 
through a blue hydrocarbonous medium like or lamp pro uces, not outer and inner 
a blowpipe pyrocone, Were the blast really, * Hut only one solid cone of blue-fire, 
as Berzelius supposed, ingide of the latter. which, as it is obtained from a hydrocarbon 
All, or nearly all, rising heat radiation is word will be explained in the chemical 
us stopped —evidently by the superposed 
blast though not in other directions. In or coals are hydro- carbons, must be 
order to confirm the sup osed presence of composed of hydrocarbonous matter in a 
incircling gyrations (cd b, Fig. 36) surround- state of ignition; and (b) That this hydro- 
ing the pro erly-made blowpipo pyrocone, carbonous pyroconé is closely surroun 

an extremely fine platinum wire (which | or enveloped by Spren oon atrongly-heated 
possesses great. spring or elasticity) is atmospheric air, W ich contains 8 gas called 
held perpendicularly to, and with its point | oxygen (another chemical term to be after- 
touching one side of the pyrocone, when a wards explained). It is this “oxygen” 
gories of nearly vertical ellipses are described | which creates what chemists call oxides (but 
by the 1185 (Fig. 40), showing that it (the which I have ventured to call pyroxides, as 
5 of tho wire) is moved by some up-and- | they are here produced by the direct action 
down force like that of a vertical vortex, of fire) on the surface of solid, but also in 
cd. Fig. 36. If, on the contrary, the motion] the interior, of fluid assays. Now, it is 


— gt ee Ma po i ae . 


„The right haud a in Fig. 35, and the right hand b in 
Fig, 37, should have accents, 
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evident, from the picture Berzelius gives of | whereby Berzelius merely turned his bril- 


what he calls the outer and inner flames.“ | liant” lamp- flame on one side. 
the effect of producing a large, blunt pyro- conveniently spared for the purpose. 


that (betrayed by his scorn for blowing 
apparatus), the blast he produced from his 
mouth blowpipe was not duly proportioned 
to the bulk of the flame he produced from 
his oil-lamp, or, popularly speaking. was 
not strong enough for it.” He only blew 
the flame feebly on one side, and, conse- 
quently, left what he called “a brilliant 
part —a part altogether discarded by later 
writers, as Fresenius and Landauer, of 
Brunswick, neither of whom show any 
inner flames in their pictures of pyro- 
cones. Landauer, indeed, draws a pyro- 
cone precisely as I myself would draw 
it, and even exaggerates my view, 
by showing a too-dark shadow or 
‘‘mpple-mark ” of the blast-friction on the 
surface of his blue pyrocone. When Ber- 
zelius developed the idea of the blast being 
inside the pyrocone, it was, of course, 
necessary to modify the logical (and 
true) conclusion of his teacher, Dr. Gahn, and 
of the celebrated chemist, Bergmann, who 
both asserted that the interior of the blue 
pyrocone is the proper position for holding 
an assay, if you wish to deprive the latter 
of oxygen, or to “reduce” it, for it is 
obvious that, if it be admitted that this cone 
is filled with air by the blast, and. therefore, 
contains oxygen, such a position would 
never deprive an assay of oxygen; Berzelius 
therefore, without a shadow of, or attempt 
at reasoning in support of his assertion, 
dogmatically states: ‘‘The blue flame was 
formerly regarded as the proper reducing 
flame: this is, however, untrue, for it is the 
brilliant portion of the flame which causes 
deoxidation.” 

When a proper pyrocone is formed then, 
that is, when the blast is exactly propor- 
tioned tothe bulk of fame—whether of oil, 
candle, or gas-lamp; but we shall take the 
last-mentioned of these as our example at 
present—it has the shape cd b (Fig. 42), the 
extremely fine point b bane enveloped in a 
nearly invisible pale-violet ellipse, d4«, of 
gases containing oxygen, due, as I believe, 
tothe fact mentioned by Sir John Herschel 
(‘‘Meteorology,’’ p. 67). that a vorticose 
motion in air recommences when finished, in 
the reverse direction to what it had before, 
the rationale (or reason) of which will be 
seen by referring to Fig. 36, ba. The fact 
can also be exemplified by sending, with a 
mouth-blower, a blast from a distance equal 
to the whole length of the first vortex, into 
a spirit-lamp flame, when the shape of a 
blunt inverte cone is impressed on the flame 
(a, Fig. 37). It is evident, therefore, that if 
we hold an assay at ö, Fig. 42, it will not 
only be intensely heated, but chemically 
treated by a (mechanically) compound gas 
which chiefly consists of oxygen and hy- 
drogen for the carbon gas or carbon mon- 
oxide, (another word to be explained 
afterwards), to which the blue colour is 


partly due, must be considered to 
have been consumed in the passage 
trometo ö. This point of the pyrocone is, 


therefore, called the oxidating or oxydising 
flame—in brief, O. F.—by former writers; 
but to suit my views, I have slightly 
altered the symbol to O. P. for Oxy- 
hydrogen Pyrocone.” The position just 
beyond a, the extreme point of the 
secondary or violet cone, a b, has been 
omitted by former writers (except Landauer, 
who has taken it from me); but tinding it 
to possess extraordinary oxydising properties 
(the hydrogen having now been all con- 
sumed), which are often extremely useful, as 
in the case of testing sublimates deposited on 
aluminium plate, I have given it a symbol, 
P. P., for Peroxydising Pyrocone.’’ The 
so-called ‘‘ Reducing Flume”, or R. F., is 
simply the gas or candle-flame treated with 
less air-pressure or a feebler blast, when, of 
course, a short vortex with large basic diame- 
teris produced, but still not so feeble as that 


This has 


a series of experiments that can be carried 
on only by the aid of plant which cannot be 
Re- 


cone, 7A, given in outline in Fig. 42, which | ferring to the decline in the prices. of the 
must be wholly blue, without any trace of | residuals, the president said that a good 


luminosity in it. It has been proved to be 
solid, and being composed of hydrogen and 
carbon, without a particle of oxygen, has 


harvest would undoubtedly increase the de- 
mand for sulphate of ammonia, while as re- 
gards the fall in the value of tar, it was 


tremendous “reducing” power; a bead of | satisfactory to know that it was not caused 


phosphoric acid itself, carefully held there at 
q tor a few minutes, having a white, shining, 
metallic-looking crust composed over its 
surface, which can be picked off by forceps. 
Any position within this blue pyrocone, 
therefore, hus been symbolised by me H. P. 
for“ Hydrocarbonous Pyrocone,” instead of 
R. F. for Reducing Flame“; because, in 
the first place, many effects besides re- 
duction ' such, for instance, as colouration 
of bends and tire-colouration—are produced 
by this position of the assay; and, secondly, 
the action of ignited hydrogen gas upon 
the assuy, which exerts at Teast as much 
chemical effect upon it as oxygen—though 
strangely omitted by all writers on Blow- 
pipe Analysis—has due acknowledgment in 
this name. Recupitulution.—It must be re- 
membered, then, that 
Any position within the blue, as g = H. P. 
5 from b toa ....... . =0. P. 
and 3 


THE MEETING OF THE GAS 
INSTITUTE. 


F the ‘electric light scare has served no 
other useful purpose, it has at least 
stirred those connected with the gas industry 
into unwonted activity, as was shown by 
the recent exhibition at the Crystal Palace, 
and last week by the interest excited in the 
general meeting of the Gas Institute, which 
was held at Firth College, Sheffield. Many 
of the papers read at such a meeting are 
necessarily of purely technical interest ; but 
there are many others which deal with 
matters of interest to a very large section of 
the public, who have thus an opportunity of 
learning the opinions of experts. The busi- 
ness of the meeting commenced in the usual 
manner, the accounts and the report being 
taken as read; but a valuable appendix by 
the Research Committee giving an account 
of a series of experiments as to the influence 
of condensation on the illuminating power 
of coal-gas was read to the members. As 
a result, although the investigation is con- 
fessedly incomplete, the experiments of the 
committee show that so long as the first 
deposit of tar is removed while the gas is at 
a comparatively high temperature, the form 
of condenser to be used is a matter almost 
of indifference, and may be determined by 
other circumstances than those relating to 
the illuminating power of the gas. The 
president, Mr. R. O. Paterson, in the course 
of his address, said that although the 
practical failure of the electric light as a 
competitor with coal gas hud had a potent 
effect in producing the high quotations of 
gas stock, he thought the public belief 
in the permanence and suitability of gas had 
been largely inspired by the exhibition at 
the Crystal Palace. In the nature of things, 
gasworks must be under legislative control, 
and in a large measure removed from that 
competitive rivalry which has done so much 
to improve processes in other industries ; 
hence, as the president said, although 
various structural improvements and an 
enormous increase in the capacity of gas 
plant have been made, the manufacture re- 
mains practically as it was three-quarters of 
a century ago. There is, however, a wide 
scope for development and improvement, a 
fact which the Gas Institute recognised when 
it appointed its Research Committee; but 
the funds available for carrying on the work 
are nearly exhausted, et yet there are 
many subjects which need investigation by 


[The first paper rea 


by competition with the similar product 
obtained from blast furnaces and coke ovens, 
for it appears that tar recovered from the 
gases in those cases is free from benzol—one 
of the most valuable of the products of gas 
tar. As another source of revenue which 
might be developed, the President urged the 
abe art of coke for domestic use by 

reaking it into pieces of a suitable size, and 
making arrangements for koeping a stock to 
supply the demand that would be created. 
Of the novel burners exhibited at the Crystal 
Palace, the Grimston-Bower is considered 
by the president better adapted for interior 
lighting than the Siemens; but all of that 
class have the disadvantage that they are 
not capable of general adoption, as they need 
more than the ordinary amount of attention 
and special ventilating flues. The president 
concluded his address by expressing his 
belief that must ever remain the 
best and cheapest light for our homes. 
was by Mr. W. 
Foulis, who gave an account of the 
application of the Siemens regenerative 
furnace to the heating of retorts in the 
Glasgow Gasworks. The adoption of the 
regenerative system is not so eusy as it may 
seem ; but the obstacles have been overcome 
at Glasgow, and the results are so success- 
ful that by next winter no fewer than 900 
retorts will be so heated. There. is con- 
siderable saving of labour in firing, a decrease 
in the quantity of fuel used, with an in- 
crease in the quantity of gas produced, and 
what is perhaps of more importance, greater 
durability of the retorts and settings. The 
paper gave rise to an interesting discussion 
which, however, was ull on one side as 
regards the economy of the regencrative 
system, the differences of opinion being on 
matters of detail. Mr. A. G. Vernon- 
Harcourt contributed a paper on The 
Pentane Standard and on a New Form of 
Photometer, in which he referred to the 
defects of the existing candles as standards 
for estimating the light given by gas. These 
defects are well known, and some years ago 
Mr. Vernon-Harcourt suggested a method 
of producing a standard flame from a gas of 
constant composition with a burner of 
simple construction. The liquid he uses is 
nearly pure pentane prepared from gasoline, 
and the vapour of that mixed with air 
furnishes a standard air - gas flame, 
which, as soon as Parliament can find time 
to abolish the old standard, will probably 
be adopted almost universally. For use 
with this pentane gas flame, Mr. A. G. 
Vernon-Harcourt devised a new aérortho- 
meter, which we illustrated on p. 127, Vol. 
XXXVI., and latterly he has been using at 
Oxford a new form of photometer of the 
Rumford shadow type. In the course of an 
animated discussion, it was suggested that 
the new standard, though invaluable for 
scientific investigation, was scarcely 80 
simple that it could be taken into a 
laboratory and used at short notice; but 
the subject was deemed of so much 
importance that the president, after 
mentioning that he had a communication 
from the French Society of Engineers re- 
questing the co-operation of the Gas Insti- 
tute in an investigation into the standards 
now used in photometry, proposed that the 
question be referred to the council with 
power to act as seems best, which resolution 
was carried unanimously. 

Mr. C. E. Botley then read a paper on the 
„Lighting of Railway Carriages,” in which 
he gave an account of experiments with 
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compressed oil-gas, coal- 
with petroleum and with the material 
known as albo-carbon, and coal- gas · com- 
pressed. Putting little faith in the state- 
ment that coal-gas under compression loses 
much of its illuminating power, he put some 
fairly good gas under a pressure of four 
atmospheres, and after leaving it so for a 
few days he tested it by allowing. it to ex- 
pand to normal pressure, and found the loss 
of illuminating power was practically nil. 
Subsequent experiments showed that gas 
compressed to 200lb. on the square inch and 
kept in that state for a week, lost in illu- 
minating power only three-quarters of a 
candle. Mr. Botley has devised a lamp in 
which he burns four cubic feet an hour 
through a No. 6 fishtail burner, which gives 
a very excellent light, if anything, superior 
to that given by one cubic foot of oil-gas.’ 
Owing to the larger quantity of coal-gas as 
compared with oil-gas, there is some diffi- 
culty in storage, but the former can be 
„ more than the latter. The cost 
per burner for equal light appears to be the 
same from Mr. Botley's tables; but the use 
of coal-gas would save the first cost of the 
lant to manufacture the oil-gas. Mr. 
omerville read an interesting paper on the 
“ Advantages of Machinery in Drawing and 
Charging Retorts,“ in which he described 
the few successful applications of machinery 
to the laborious work of the stoker. These 
are the ‘‘ hydraulic stoker” of Mr. 
Foulis, the manual machine of Mr. West, 
which may be described as a mechanical 
aid to the workman; the elaborate devices 
of Mr. Warmer, of South Shields, which not 
only draw and charge the retorts, but fetch 
the coal and carry the coke away—the me- 
chanical appliances being worked by a wire 
rope driven by a stationary engine; the 
system of Captain Ross, of Cincinnati, which 
is worked by steam; and the latest devices 
of Mr. West, in use at the Old Kent-road 
station of the South Metropolitan Gas Com- 
pany, which are worked by means of com- 
pressed air. In some of these appliances 
the machines themselves are propelled by 
power, and the actual motions of raising 
and lowering the rakes and scoops are 
accomplished by hand; but even then 
the power is used to move the tools in and 
out of the retorts. By these later arrange- 
ments of Mr. West's, four stokers can charge 
and draw at the rate of 60 retorts an hour, 
effecting a saving of tenpence per ton of 
coal carbonised, as compared with hand- 
labour; but that, it appears, takes no account 
of the cost of machinery and its repair. 
Mr. C. W. Folkard read a paper on the 
“Jointing and Testing of Gas-Mains, of 

urely technical interest, which was fol- 
ce by one on the Construction of 
High-power Burners for Heating,” by Mr. 
T. Pletcher in which the author said that 
the most important part is the mixing- 
chamber or tube, one end of which is sup- 
T with gas and air, and the other should 

eliver them perfectly mixed. This tube, 
according to Mr. Fletcher, if horizontal, 
should not be less than 44 nor more than 
6 diameters long; if vertical, it is next to 
impossible to give any rule, except for a 
definite gassupply. The mixing-tube should 
therefore be horizontal and of equal bore, 
for in Mr. Fletcher's experience the smallest 
part af the tube rules the power, though 


it is a common practice to make 
conical - shaped tubes. The diameter 
of the tube is important, as it rules 


the quantity, of gas that can be satis- 
factonly burned in any arrangement. For 
instance, at lin. pressure a jet having a bore 
one-eighth of an inch in diameter will pass 
about 20 cubic feet of gas per hour. To 
burn that quantity the tube must have a 
diameter of 1 lin. (the rule is 10 diameters of 
the bore of jet); and as its length must be 
th diameters, the tube will be fin. long. 
These rules are apparently the outcome of 


J.|being burned quietly an 
but the 
ferred for oven heating because they can 
be so made that the iron does 
become overheated, and consequently does 


the splashing of fat on ve 


8 be | ATE Fletcher’s experiences; for, as he ex- 
plains, no mere calculations of area can be 
taken into account unless the pressure of 
Further, where 
the burner has a number of small divided 
flames, it is not necessary to mix so much 
air with the gas, because each flame takes 
up some at its external surface; hence the 
diameter of the mixing tube in such a case 
does not need to exceed eight times the 


the supply is considered. 


bore of the gas-jet. The outlet for the com- 


bustible mixture must equal the area of the 
pipe supplying it; and in solid flame burners 
gauze is used, having a perforated area equal 
to one-fourth of its surface. Thus a standard 
l}in, tube requires a gauze having a diameter 


of 2zin. The rule is subject to modification, 


because, in the case of small flames, their 
external surface is greater in proportion 


than it is in large ones. Mr. Fletcher’s 


paper contains a number of useful notes of 
this kind; and explanations of such points 
as why he uses burners with slits for eae 
popor but prefers those with drille 
oles where it is required merely to heat 


air, as in ovens. The reason is, that the 
slits allow of a perfectly explosive mixture 
thoroughly ; 
burners with holes are pre- 
not 


not produce the offensive smell which follows 
hot iron. The 
gauze caps for the powerful burners should 
be made of No. 22 iron wire gauze woven 
20 wires to the inch linear; but a closer 
mesh is necessary for vertical tubes. The 
gauze should be coated after weaving in a 


bath of pure tin, a process which, Mr. 


Fletcher says, enormously strengthens the 
uze, and makes it self-cleaning. To pro- 
uce the best results with these burners, 


the quality of the gas and the size of the jet 
must be studied ; 


for the latter must be 
adjusted with precision to the air supply, 


and must also be adapted to the gas, by 


reducing the size when rich gas is used, 
When perfect, the flame shows a film of 
green on the surtace uf the gauze; if the 
us is too rich the green film lifts away. 
f after reducing the bore of the jet the 
green film lies so closely as to make the 
gauze red-hot the jet is too small. Besides 
the practical part, Mr. Fletcher’s paper is 
notable for his suggestions as to increasing 
the consumption of gas. He thinks the gas 
companies might, for instance, offer a prize 
of £10,000 for a gas-engine which should 
cost no more to fit up than a steam-engine 
of similar power, and prophecies that ten 
years hence simple cast-iron ovens, un- 
jacketed and unprotected in any way, will 
“have come“ into very extended use for 

s-cooking. A paper by Mr. F. Livesey 
dealt with different methods of sulphur 
purification, and was of purely technical 
interest; but one on Gas-meter Indices, by 
Mr. S. Grey, is of interest to consumers. 
At the passing of the Sules of Gas Act, Sir 
G. B. Airy, then Astronomer-Royal, pointed 
out that he had provided the necessary in- 
struments for testing the meters, but that no 
provision had been made in the Act for test- 
ing the indices. At the time it was considered 
that the chances of error were so slight that 
further legislation was unnecessary ; but the 
experience of twenty years shows that large 
numbers of indices are detective, and 
register for or against both parties with 
indifference. It is also true that a very 
large number of intelligent people cannot 
“read a meter“; hence Mr. Grey has 
sought to devise an improved index, the 
reading of which is simplicity itself. 
Whether it will work any better than the 
common arrangement is doubtful. The 
main features of his invention are that the 
pointers have small rings at their ends, 
which inclose the figures to be read, so 
that by putting down these figures and 


adding two ciphers, the quantity of gas 
that has ned through the meter can be 
found without an difficult . The pointers 
move at intervals, and the wheels have 
fewer teeth than those at present used in 
meters; but the advantage of the new index 
is that at any moment the quantity that 
has passed can be read off by a novice. 
That is, strange as it may seem, a really 
important point, for there are not a few 
persons who honestly believe that they are 
swindled by the gas company; whereas, if 
they could only read the index of the 
meter, they would be able to check the con- 
sumption from day to day, and discover 
when anything is really wrong. J udging 
by the discussion, the general opinion of the 
members present was decidedly in favour 
of Mr. Grey’s index, and the president 
thought that it solved a difficulty which 
gas managers had felt for years. The next 
meeting of the Gas Institute will be held in 
London in June, 1884, and it is probable 
that questions of public interest will form 
the chief subjects of the papers read. 


PATTERN MAKING.— VII. 
Machine-wheels. 


(Continued from page 307.) 


Or late years the use of wheel castings made by 
a moulding machine has become very 
common. While engaged on the subject of gear- 
ing something ought to be said about the essential 
parts which the pattern maker has to prepare for 
machine use. or plain spur-wheels they are 
block, core-box, diameter-strip, and finger-bit. 
The block is made of a piece of pine or mahogany, 
equal to the depth of the wheel rim, and of a 
convenient length and width for the carrier of 
the machine; say 10in. long by tin. wide. The 
outside edge of the block 18 worked to the same 
radius as the rim of the wheel which is to he 
made. The teeth are represented by two cogs 
affixed to this outside sweep, of the dcsired 
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shape, size, and pitch (Fig. 28), and the moulding 
proceeds as follows. 

The block with its teeth is screwed to the 
carrier attached to the arm of the machine. Its 
distance from the centre of the machine, equal 
to the radius of the wheel, is given by a strip of 
wood, which reaches from the central pillar to 
some part of the tooth—cither root or point. 
The proper change wheels being put on the vp ice 
between the two teeth, is rammed up with sand, 
and the block is then lifted out of the mould by 
means of the hand wheel. The sand is prevented 
from coming up with the block by a thin piece of 
wood—finger or hold-down bit—cut out to the 
same shape as the space between the teeth, and 
kept pressed on the included sand during the 

rocess of withdrawal of the block. When the 
block is clear of the sand, the requisite number 
of turns is given to the slewing handle to carry 
it round a distance equal to the pitch, when the 
process of ramming up is again repeated. In 
order that the tooth when in the act of being 
lowered shall not scrape away the sand alread 
rammed to shape, the outer flanks of the tee 
are reduced below the correct size. This, of 
course, is not detrimental to the form of the tecth, 
the space between those on the block, alone being 
uscd by ths moulder. Each time the block is 
moved another tooth interval is rammed up, until 
the ring is complete. If the block is properly 
made, and the sand rammed sufficiently hard and 
sprigged, the mould will not tear up at all, /not- 
withstanding that the teeth are without R:per, 
but will be ready for blacking at once. 

The arms of machine moulded wheels ar- made 
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with cores, for which a special box will be 
necessary. They are usually }{-shaped in cross 
section. To make the core-box, the pieces 
necessary are a sweep, representing the inner 
portion of the rim, and as long as the space in- 
cluded between two contiguous arms, a fourth, 
sixth, or eighth part of a circle as the case may 
be; two sweeps fitting within this, ono top, the 
other bottom, which are the ribs or flanges 
strengthening the rim, four half-width arms 
fitting with the ribs and with each other, two 
half cross ribs, and a boss piece. These piecos 
are all rammed up loosely, and taken from the 
sand one by one. They are rammed in an outer 
frame consisting of two pieces screwed at the 
requisite angles, and of the same depth as the 
wheel. If four arms, the core-box will be made 
at the angle of 90°, if six of 60°, if eight of 45°. 
Sometimes an outer frame of iron is used asa 
permanent core-box for any sized wheel. Where 
that is the case the loose pieces only will be 
wanted. 

These cores, either green or dried, are placed 
in position in the space included by the ring of 
teeth; a centre core for the wheel shaft is then 
fixed by measurement, completing the mould for 
a plain wheel. | 

Vith bevel-wheels the process is not oxactly 
the same. Here striking boards aro necessary. 
They are two in number, one for striking out the 
bed for the arms and the points of the teeth, the 
other for the top portions of the wheel. The 
boards are screwed to a bar forming a continua- 
tion of a socket which fits over and turns round 
the central post. The striking edge is chamfered 
similarly to that of a loam board. 

The moulder proceeds thus with the top board, 
which is cut the reverse way to one intended for 


a loam mould, as shown in sketch, Fig. 25. He while the teeth differ in no wise from those of 
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strikes over a bed of hard rammed sand repre- 
senting the top of the boss, the edges of the arms 
and of the rim, and the outer or larger faces of 
the teeth, finishing off in a horizontal direction 
at their points to form the joint of the mould. 
A box or flask large enough to cover the bed thus 
struck is set in position and rammed up on it—a 
layer of parting sand alone intervening. This 
is the top of the wheel mould. The sand in 
the temporary bed is now dug away for the 

urpose of striking the lower part of the mould. 
The bottom board is set in position by means 
of the horizontal joint of sand already struck, 
and strikes the flat face of the arms, the 
inner edge of the rim, the smaller faces of the 
teeth, and their points. The tooth block is 


then screwed on the carrier of the machine, 
and the moulding proceeds as in a spur-wheel, 
with the exception that ‘no finger-bit is required. 
Cores are also used in a similar way. For bevel- 
wheels, however, the arms are of the same shape 
as those in an ordinary pattern, so that the 
remarks we have made about H arms will not 
apply here. The outer sweep of the core-box 
represents the inner side of the rim, and the way 
to make it can be seen by a glance at the sketch, 
Fig. 26. The top of the cores being curved 
must be worked off by means of a strickle. So 
that we require sweep, two half arms, two half 
ribs, boss and strickle, loose for withdrawal as 
before. A look at the sketch will also indicate 
the shape and mode of cutting out of the block, 
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an ordinary bevel-wheel. (Fig. 27.) 

Sometimes in the case of a small wheel, arms 
are not used, the wheel centre being simply a 
disc. Here the top board would strike the out- 
line of the inner portion of the rim, and the 
back part of the disc, and cores would not be 
wanted at all. 

(To be continued.) 


A NEW MACHINE FOR GULLETING 
AND SHARPENING THE TEETH 
OF CIRCULAR SAWS. 

UR illustration shows a novel form of the 

O machine used for gulleting the teeth of 

circular and other saws. The arrangement 


consists of a strong swing frame, which may be 
bolted on any convenient bench. This frame 
carries a mandrel fitted with emery cutting disc, 
and a belt pulley adapted for driving from 
countershaft overhead. The handle at right- 
hand end of mandrel is held by the workman 
who guides the action of the cutting disc. 
saw to be gulleted is fixed in a horizontal 
position on the bench, and revolving on a centre 
stud can be cut or pap Ste with perfect 
accuracy. It is perhaps the simplest machine 
possible for its intended purpose, and its reason- 
able cost will place it within the reach of all 
users of woodworking machinery. 

The makers are Booth Brothers, Enginecers, 
Dublin. 


NEW SELF-LUBRICATED BUSHING 
FOR HIGH-SPEED SPINDLE. 


NEW bushing compound for use in journal 

and other rings has been recently 
tented in this country by Mr. G. F. Senter, of 
“ew York. It has the advantage of being easily 
placed in position and formed to the required 
shape, while it is especially adapted for use with 
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high-speed spindles, and is stated to require no 
lubricant, a mechanical device being adopted to 
keep journals cool where they run at a very high 
velocity. The engraving shows a mill spindle 
in elevation, with its step and collar bearings in 
section, the bearings being lined with the im- 
proved composition and provided with grooves or 
air channels, for allowing atmospheric air to 
between the journal or spindle and the pore: 
for the purpose of keeping them cool. Sectio 
plans of the spindle collar and of the step for the 
spindle are showralongside. 

The metallic shell or casing for holding the 
composition to form a bearing for a horizontal 
shaft, may have any of the usual forms, while for 
a vertical shaft or spindle a collar or a step may 
be as shown. In either case, these castings or 
shells need only be formed roughly inside—that 
is tosay, they may be used in the rough state 
just as they come from the foundry, no inside 
turning, boring, or finishing beiag required. 
The bearing surface is formed of a lining or 
bushing consisting of the following materials. 
A mixture of talc or mica, and plumbago, in 
about equal parts by weight, together with as 
much fibrous binding material, that is one part 
by weight) of talc or mica, one part of plumbago, 


and two parts of the fibrous binding material. 
These proportions, however, are not arbitrary, 
and ma be somewhat varied for different pur- 
poses. Tho talc or mica is ground or crushed, so 
as to leave, as far as possible, the lamine 
unbroken, the plumbago is finely ground or 
powdered, and the fibrous binding material is 
well separated and picked, and the latter should 
be preferably not too long in the fibre. The 
fibre used for this purpose may be cither animal, 
such as fine air or wool ; vegetable, such as fine 
flax or jute; ormineral, such as asbestosor mineral 
wool. The materials are thoroughly mixed and 
incorporated together in a suitable vessel, and 
uring the mixing there is added to the mass a 
strongly adhesive sizing, such as liquid silicate of 
soda or potash, sufficient in quantity to form the 
mass into a stiff paste. This paste while still in 
a plastic condition is pressed into the shells or 
casings, thus forming the lining or bush. These 
bushes may be pressed into their retaining shells, 
around a mandrel or former, so as to leave the 
bearing complete and ready for use: or they may 
be pressed in solidly, and then bored and turned, 
so as to fit the journal or spindle they are 
intended to support. In either case the material 
will indurate in the surrounding casing, and 
form a hard and durable bearing, which will 
require no oil or other lubrication, the anti- 
frictional proportion of the plumbago alone being 
sufficient, when compounded in the manner 
described, to cause all shafts in bearing thus made 
to run smoothly and cool, with any desirable 
attainment of speed. 


356 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 952. 


JUNE 22, 1883. 


a E SED 
eg ee a 


In the case of cotton and siik mill spindles, or 
other tearings where an exceedingly high rate of 
specd is desired, air grooves or passages are made 
in the substance of the bush and in the bearing 
portion thereot. These air grooves may be made 
straizht through the bearing, in lines parallel 
with the axis of the journal or spindle, or they 
may be made spirally, £o as to allow the rotation 
of the journal or spindle to assist in drawing or 
driving the air through these ducts. In the case 
of the step of a spindle or vertical shaft, where 
these air grooves cannot pass entirely through 
the length of the bearing, ateral ducts are male 
radially through the sides of the bearing, as 
shown in the , figures. In either of these cases 
the air ducts will permit a continuous current of 
cool air to flow through between the spindle and 
bearing, and thereby any bearing may be kept 
perfectly cool. 


DR. VOGEL'S IMPROVEMENTS IN 

. PHOTOGRAPHIC EMULSIONS. 

TA processes by which Dr. H. W. Vogel, of 

Berlin, carries out his improvements in the 
preparation of emulsion are said to entirely avoid 
the disadvantages of the ordinary aqueous bro- 
mide of silver gelatine emulsions. The process 
bas been fully protected by letters patent in this 
country and elsewhere. The essential feature of 
Dr. Vogel's invention is the use of gelatine 
combined with pyroxyline into a homogeneous 
fluid, which, it 1s stated, was unknown until he 
discovered a suitable solvent, which he finds 
amongst the inferior members of the fatty acids: 
e. 9., formic, acetic, propionic acid, &c., their 
derivatives, and mixtures of the same. Dr. 
Vogel gives the following four methods which 
he hes found successful :— 

1. I first produce a gelatine emulsion accord- 
ing to the customary process, which is then dried 
by means of cold or warm air, or other means for 
extracting the water. This dry bromide of silver 
gelatine (which can also contain iodide of silver 
and chloride of silver) I then dissolve warm in 
one of the above mentioned acids, using three to 
ten times as much or even more acid. The 
quantity of acid to be used depends on the sol- 
vency of the gelatine, and must be tried for each 
kind. This acidulous emulsion is now used alone 
after having been diluted with alcohol to the 
required consistency, or can be mixed with 
pyroxyline. The pyroxyline is dissolved in 
acetic acid, a like acid, or a mixture of such acid 
with alcohol. The most appropriate quantity af 
pyroxyline is about one per cent. of the quantity 
of acidulous emulsion employed. 

2. Pyroxyline is dissolved in one of the fatty 
acids for instance, formic acid or acetic acid, or 
a mixture of such acids, per se, or with alcohol or 
other solvent which will dissolve both gelatine 
and pyroxyline. For easily soluble pyroxyline, 
alcohol, or methylated spirit, or a mixture of the 
same, can be used as solvent. The proportions 
can be varied in many different ways, so that the 
fallowing formula serves simply as an example: 


Pyroxyline 6 % % „„ 2 grammes. 
Acetic acid ͥ ⁊ 50 5 
Aeon! 50 3? 


The collodion produced by this process is mixed 
with about an equal quantity of ucidulous emul- 
sion, as above described. The gelatine emulsion 
collodion produced can be slightly warmed and 
applied like ordinary collodion to glass plates, 
paper, &c., and exposed to the light either in a 
moist or dry condition. 

3. A collodion emulsion is prepared according 
to the customary formula and precipitated as 
usual by water: or the emulsion is allowed to 
dry up, then washed, and the dry matter dis- 
solved in one of the above mentioned acids or 
mixtures of the same with alcohol. Gelatine, 
cither alone or after being dissolved in one of the 
solvents mentioned above, is now added to the 
collodion preparation. The proportions can be 
varied in the like degree as in the preparation of 
the ordinary collodion emulsion. The following 
is, for instance, one of the various proportions of 
the mixture:—7 grammes of the precipitated 
pyroxyline containing bromide of silver are dis- 
solved in 150 grammes alcohol and 90 grammes 
acetic acid, then 2 grammes gelatine are dissolved 
in 20 grammes acetic acid and added to the 
game. i 

4. Dissolve gelatine and pyroxvline in one of 
the above mentioned solvents, or dissolve them 
separately, and then mix the solutions. Finely» 
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powdered bromide of silver preparcd in the cus- 
tomary manner, or any one of the silver haloid 
salts, or a mixture of the same, is now added to 
the gelatine collodion solution; or the silver 
haloid salts are produced in the gelatine collo- 
dien solution through double decomposition. 
These proportions can also be varied in different 
Ways. 


THE ACHROMATIC OBJECT- 
GLASS.—XXII. 
By W. Brapgvry. 
NOW proceed to consider the arguments of M. 
Gundlach, which will be found in his pumphlct 
on a New Quadruple Objective for Astronomical 
Gundlach speaks as a practical 
optician, and the conclusions to which he has 
come, bear out in a remarkable manner the cor- 
rectness of the theoretical deductions previously 
recorded. He savs:—‘‘ While the neutralisation 
of the spherical aberration can be attaincd prin- 
cipally by a proper form of the combined lenses, 
the neutralisation of the chromatic abcrrations 
depends rather on the correct focal relation of the 
same. 

‘** Valuable as this double property of the flint 
lens to correct both aberrations of the objective at 
the same time may appear at the first glance, on 
the other hand, on further examination, an im- 
portant disadvantage, arising fro this very cir- 
cumstance, becomes apparent. 

For although the rectification of the chro- 
matic aberration is principally conditioned on the 
proper focal proportions of the two lenses, the 
torm of the same, especially of the flint glass 
lens, is by no means unimportant for this purpose, 
for it is rather a definite proportion of the forms 
of the two lenses, by means of which under pro- 
vision of correct focal relations, the most perfect 
correction of the chromatic aberration Lecomcs 
possible.“ f 

Primary (or it may bo called prismatic) 
chromatism requires for its removal a certain 
ratio of foci; but secondary or spherical 
chromatism is very closely allied to ordinary 
spheric aberration, and is greatly affected by 
the ratio of the curres of the two lenses. An 
indefinite number of ratios of curves can be 
found which will be free from sphcric crror; 
that is, each of these will have a slightly differ- 
ing effect on the spherical chromatism, and in 
none of them will it be entirely obliterated ; for 
each error requires its own separate curve— 
adjustment, and what is harmonious to the one 
is discordant to the other. Let us hear what 
Gundlach says on this point. 

„Th form, especially of the flint lens, how- 
ever, deviates considcrably from that which would 
be the best for the correction of the spherical 
aberration, for while for the correction of the 
chromatic aberration the flint-glass lens should 
very neariy have the form equivalent to the 
minimum of its own spherical aberration, it 
must have, for the most perfect correction of the 
spherical aberration, a very considerable negative 
spherical aberration. 

„This form of the flint glass lens, the best 
to annul the spherical aberration, will, how- 
ever, with correct achromatism of the zone 
lying between centre and rim, chromatically 
overcorrect the objective progressively towards 
the periphery, and undercorrcet the same progrès- 
sively towards the centre.“ I have previously 
shown that these opposite corrections for different 
parts of the lens are a direct consequence of its 
sphericity. They arise in contrary positions in 
each lens: and when they are present in a com- 
bination, we may conclude that the refraction is 
not equally divided in the two lenscs, or vice 
versi, if two lenses do not refract a ray similarly, 
zonal under and overcorrection will be exhibited. 
Now, if we take an ordinary double objective and 
calculate its two pairs of curves so as to destroy 
spheric error, we shall always find that it gives a 
deep concave curve to the inner or, say, contact 
side of the flint, while its outer side is shallow, 
sometimes plane, or even in some cases convex. 
Therefore much refraction occurs at the inner 
side, and very little at the last surface. Lut 
with the crown lens the refraction is pretty 
equally divided between the two curves: hence 
with two such Icnses tho flint concave must 
exhibit its unequally divided refraction by giving 
over correction towards the edge and under 
correction towards the centre, which agrees with 
(rundluch’s remark. Ly reason of the con- 
verging nature of the rays after Icaving the 
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first lens, the second pair of curves, in order 
to give sufficient negative spherical error, must 
have a deep radius at the first surface of inci- 
debce, and a shallow one at the back, and the 
more we depart from this form the less becom-s 
the spherical error. Thus, if we attempt to 
equahee the refraction in the second lens, we 
reduce the negative corrective effect below the 
limit fixed by the relation of the curves of the 
crown lens. With this lens, there is a minimum 
of error, but it is too high to allow the second 
lens to have a deep back curve. If we attempt 
to throw the greater part of the refraction inte 
cither curve of the front lens, its positive error 
is simultaneously increased. So that it is not 
possible, with the ordinary arrangement ot the 
tour curves of a double objective, to tind a rela- 
tion amongst them which shall be sufficient to 
eliminate the spheric errors due to both refraction 
and dispersion. The two species of errors are 
antagonistic, and that form which is agreeable to 
the one, aggravates the ovher. Hence, to quote 
again from the same authority :— 

From this it is easy to sce that under all 
circumstances a substantial remnant either of the 
chromatic or the spherical aberration, or propor- 
tionally smaller remnants of both aberrations, 
must remain, for the one can only be perfectly 
neutralised under circumstances conditional of a 
certain remnant of the other. 

‘It is, therefore, clear that with an objective 
consisting of a crown and flint glass lens, the 
correction of the aberrations cannot pass a 
certain limit. 

„This extreme limit, corresponding to the 
greatest possible perfection of the objective, will 
certainly be then obtained when the unavoidable 
minimum remnants of both aberrations are equal 
as far as their injurious influences are concerned. 

Therefore, as demonstrated above, a further 
reduction of both aberrations in a double 
objective is impossible, for the reason that 
koth depend on the same factor, and a passing of 
the said limit is only conceivable in case the cor- 
rection of the aberrations is effected by separate 
factors independent of each other. The flint glass. 
lens should therefore be reserved exclusively to 
its own legitimate purpose of correcting the chro- 
matic aberration without reference to the spheri- 
cal aberration, and the latter should be neutral- 
ised by some other means independent of the 
ſlint-glass lens. 


I have met with only one instance in which the 
forms of the lenses seem favourably disposed for 
correcting both refractive and dispersive errors. 
This is a double objective descrited by Professor 
Young, of Princeton. It is made on Gauss” for- 
mule, and consists of a meniscus crown in front 
of a convexo-concave flint. In this case each 
lens takes a share of both positive and negative 
action: all the radial centres lie in the same 
direction—that is behind the lens, while the radii 
are so disposed as to give the best effect: for the 
two short radii, convex and concave, are given to 
the incident and convergent surfaces, and the 
longer radii occupy the interior surtaces. This 
arrangement scems as good as can be devised for 
having a corrective action on both kinds of error. 
The deviation at each successive refraction is 
kept as little as possible, so that the quantities of 
error developed by refraction and dispersion are 
not large. That these theoretic deductions are 
not erroneous seems evident from Professor 
Young’s account, for he says the telescope is 
remarkably excellent in every respect, especially 
in the darkness of the fiel ae the power of 
exhibiting faint objects.“ But in general cases 
it is an undisputuble fact that to secure the 
best effect, the spherical aberration should be 
neutralised by some other means, independent of 
the flint glass lens.“ 

The question is thus resolved into this. By 
what means can we reduce or remove the positive 
spheric error; or, under what conditions can we 
employ a flint concave with a deep back radius? 

Gundlach, keeping to the sphericity of sur- 
faces, advocates the use of more lenses to 
neutralise the unavoidable positive residual error ; 
but, in my opinion, the better plan is to figure 
each convex surface correct for the character of 
the rays it has to dea] with, and thus remove the 
crror rather than neutralise it. Of course, if we 
adhere to spheric curves throughout the combina- 
tion, there is no course open but to use additions 
crown lenses having negative error. Or., in fact, 
the process amounts to this—the single crow 
lens of two curves, must be split up into thr hes 
lenses having six curves. whose joint effect aì 
be—to reduce the positive error ef the on Ne 
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lens to such an extent that it shall not overpower 
the comparatively feeble negative aberration of 
the concave. Gundlach gives a very interesting 
account of how he evolves the quadruple from 
the double objective. 

Taking an object-glass of the Herschel form, 
having a double convex crown and a concavo- 
convex flint lens, he says :— 

Let us presume the proportion of form of 
the two outer surfaces A and B of the double 
objective (Fig. 1)* to be such that the rays coming 
from the side A, parallel to the optical axis 
suffer the minimum of spherical aberration, which 
is the case when the refraction which the ray 
undergoes at the surface of entrance is equal in 
value of angle, and in direction to that which it 
undergoes at the surface of exit.“ In this case. 
evidently, zonul under and over correction is 
present: for the negative action is confined to 
one surface, while positive refraction is spread 
over three surfaces. Hence this form is not so 
favourable for complete correction as a bi-con- 
cave would be. 

To improve the form of the flint glass lens 
in such a way that the refraction at both surfaces 
takes place not only in the same direction 
(diverging from the axis). but in the same degree, 
without being obliged at the same timo to alter 
the form of the exterior surfaces (in favour of 
the spherical aberration). Let us suppose the 
flint-ylass lens to be flexible, the crown-glass 
lens. however, to be in a fluid state; let us 
further presume (for the purpose of preserving 
the outer form of the objective), both to be 
inclosed in a vessel of a corresponding inner 
form, so that the outer (convex) surface of the 
tlint-glass lens fits close to the inner surface B 
of such vessel, and consider the rest of the space 
to he filled by the crown-gliss lens, supposed to 
be in a fluid state. 

„No press the flint-glass lens from the middle 
inward (permitting a corresponding part of the 
fluid crown glass lens to pass into tho open space 
resulting from such bending) so far that exactly 
one half of the mass of the (supposed to be 
fuid) crown glass lens has passed over to the other 
side of the flint-glass lens: then this latter 
would have the desired form corresponding to 
the least spherical aberration as will be readily 
seen from Fig. 2. ” 

„The objective altered in this way, consisting 
of two positive crown-glass lenses of equal focal 
value and one double concave flint-gluss lens, 
fulfils certainly in the highest degree all the con- 
ditions of achromatism, for the over-correction 
at the margin as well as the under-correction of 
the centre are completely neutralised. But 
instead of this, the spherical aberration is at its 
maximum. In other words (presuming the outer 
surfaces to remain unaltered), every deviation of 
the flint-glass lens from this form (Fig. 2) would 
include a corresponding reduction of the spherical 
aberration (at the expense of achromatism).“ 

The prospect of securing a slightly better 
effect, especially in large aperture ad short focus 
ubject-glasses, led the older opticians to try the 
triplet arrangement ; but I am not aware that 
they found it practicable to use a form of flint 
lens approaching to the above. The division of 
positive refraction between two lenses reduces 
the aberration, and consequently allows more 
liberty of choice in the selection of the flint 
curves; but still there must be considerable 
positive error remaining. Froma few examples 
of triplet curves used by the early opticians, it 
would seem that they did not find it practicable 
with their process of correction to go beyond the 
equi-concave flint, and in most cases its front 
curve was the deeper of the two. Even in modern 
work. I learn from Prismatique’' that a similar 
arrangement is still in use. 


(To be continued.) 


THE SCRAPER, AND HOW TO 
USE IT. f 
Fu. if any tools cause so much disappoint- 


ment to amateur workers and others, and 


yet appear so easy to use, as the steel scraper. 


The instructions often given to correspondents 
to scrape old work preparatory to repolishing is 
dithcult to carry out than generally 


more 
imagined. 


When purchasing a scraper it is best to get one 
about din. or vin. long, and select one of such a 


* Refer to Fig. 1,p.74 7 From the Building News, 
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thickness that it will not bend or give much in 
the centre when held at each end. To sharpen 
it, put it in the bench-screw or vice, and file the 
cages gently with a band-saw file, carefully keep- 
ing it aS suare as you possibly can: now turn, 
and repeat the operation on the other edge. It 
is necessary to file a trifle more off each end then 
vou do off the centre so as to obtain a L 
rounding edge. Now place it flat on the bench 
you will find that the filing has raised a burr on 
the edges: this is removed by one or two strokes 
with the file on the face of the scraper. It must 
now be rubbed on the oilstone—4 few strokes 
are sufticient—taking care to keep it as uprightas 
possible. Having prepared the edges, we will 
now procecd to sharpen it. This is done by 
placing it ,t on the bench and drawing a brad- 
awl across it pretty briskly from side to side, 
about a dozen or so times, now turn it over and 
repeat the operation with the other side. Then 
rest it endways on the bench and draw the brad- 
awl across the edge in the same manner, and you 
will tind that vou have a scraper with all four 
edges sharp. To use it, grasp it firmly at cach 
end with the first three singers of each hand, and 
place the thinnbs at the Jack, about an inch or so 
from the centre, incline it towards your work at 
angle of about 60°, keep the edge well down, and 
press it firmly forward. You will easily see the 
direction of the grain of the wood you are work- 
ing, and use it accordingly ; but in some cases 
where you have a very fine figured wood, you will 
have to vary it, occastonally using it diagonally 
or crosswise, as the case may require. Tore- 
sharpen, repeat the operation previously described 
with the bradawl. After a few times you will 
find that this causes the edges to becume round ; 
to restore the square edge you require, rub it 
down the oilstone and sharpen again as usual. 
If you add a drop or two of paraflin oil to what 
you are using for your stone, it will prevent it 
from thickening and make the stone cut better; a 
little powdered emery too, will greatly facilitate 
the operation. 4. . 8. 


PROF. HUXLEY’S REDE LECTURE. 


T Rede lectureship at Cambridge was esta- 
blished in the reigu of Henry VIII., but the 
actual nature of the duties performed b 
in those times is involved in some obscurity. 
recent years, however, the lecture has been delivered 
by some ponon eminent in literature, science, or 
art, and frequently attracted much attention, 
This year it was announced that the Chancellor 
of the University would preside and that the 
lecturer would be f. Huxley. The demands for 
admission were so numerous that it was determined 
to prevent overcrowding by the issue of a limited 
number of tickets. When Prof. Huxley entered 
the Senate House, last week, he was loudly ap- 
plauded, and after referring to the subject he had 
selected, viz., The origin of the Existing Forms of 
Animal Life: Construction or Evolution, he pro- 
ceeded to say that he had undertaken to discuss a 
very large question, and if any measure of success 
was to attend this somewhat perilous enterprise, he 
must confine himself to the statement of those facts 
which were absolutely essential and to the argu- 
ments based upon them. He had no desire to per- 
suade the audience to adopt one conclusion or 
another; all that he desired was to give them a 
pe oe 17 0 tion of oe = this 115 d 
e selected a particular animal, the rly nautilus 
now living in the Pacific and Taviane Henn aud 
he would proceed to place before them those consi- 
deratious which would determine between the 
various hypotheses that might be entertained re- 
specting its origin. Most people were acquainted 
with the shell, but the animal which fabricated it, 
though less rare than formerly, was still to be 
reckoned among the treasures of a zoological collec- 
tion. The pearly nautilus inhabited moderate 
depths of the warmer parts of the Pacific and Indian 
Oceans. Its prey lay amoug the hard-shelled 
crustaceans, and it was a question whether it ever 
voluntarily left its haunts. But after death the 
shell detached itself, and owing to the e of 
air which it contained it easily drifted into the 
shallow of the shore. After giving a detailed and 
somewhat minute description of the structure of the 
nautilus and its shell, Professor Huxley pointed out 
that the nautilus was but a ty of the whole 
animal world, and all had assuredly originated in 
the same way. The first question was how did this 
paticular nautilus originate? On this point, hap- 
pily, there was no controversy. After describin 
the egg of the nautilus, the Professor maintaine 
that the progress and steps of its development were 
aualogous to those of the chick. There was no law 
of nature better established than that all existing 
auimals came into being by a process of evolution 
from a speck of protoplasmic matter. And there 


the lecturer 
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was evidence to be found in the structure of the 
shell that the nautilus to some extent followed the 
law of evolution. After discussing at length other 
points as to the construction and development of 
the nautilus, the Professor maintained that he had 
demonstrated that the origin of the individual 
nautilus was evolution. The d priori objections to 
evolutions were(1)impossiBility, (2) immorality, and 
(3)that it was opposed to the argument from design. 
This was a heavy indictment, but he pleaded not 
guilty to all the charges. As to the first, he would 
point out that what was continually happening coule 
not be said to be impossible. As to the charge of 
immorality, he would remark that when morality 
quarrelled with truth it committed suicide. As to 
the third charge, he had never been able to under-: 
stand how evolution interfered with it. But he be- 
sought them to listen to words which would have 
greater weight than his own. ‘‘ The philosopher 
beholds with astonishment the production of things 
around him. Unconscious particles of matter take 
their stations and usually arrange themselves in an 
order so as to become collectively plants or animals, 
that is, organized bodies, with parts bearing strict 
and cordial relation to one another and to the utility 
of the whole, and it should seem that these particles 
could not move in any other way than they do, for 
they testify not the smallest sign of choice of liberty 
or discretion. There may be particular intelligent 
beings guiding their motions in each case, or 
they may be the results of trains of mechanical 
dispositions tixed beforehand by intelligent appoint- 
ment and kept in action by a power at the centre.“ 
Those words were penned more than 80 years ago 
by a famous and orthodox divine of the Established 
Church, and were to be found in the Natural 
Theology of Dr. Paley. He (Prof. Huxley) had 
devoured this famous treatise in his childhood, part} 
because it was one of the few books he was permitte 
to read on Sundays. He was afraid that his young 
mind had been for ever since corrupted by the 
Archdeacon, for he had been unable to discover the 
harm in even such extreme evolutionism as Paley's 
. that all our life may be the result of trains 
of mechanical disposition. ter referring to the 
proofs afforded by geology of the existence of the 
nautilus, he derived from that fact that the cycle of 
evolution had been repeating itself without change 
for thousands of years. It was said that in all human 
5 the cycle of the evolution of a species 
had remained unchanged. And supposing that 
were true, it did not follow that species were un- 
changeable. Five thousand years was to us a long 
period of time, but what if animals had existed on 
the globe for five millions of years’ The value of 
an empirical deduction depended upon the breadth 


In | of its foundation. on the proportion of the actual to 


the possible number of observations on which it was 
Four seconds was the 900th part of an 
hour. A man who looked at his watch for four 
seconds would be utterly unable to see that it was 
moving, even with the help of a most powerful 
magnifying glass; but if he watched for four 
minutes he would observe the movement plainly 
enough. Geology had enabled men of science to 
watch the slow events in the history of the earth, 
thruugh an interval of time which was real. After 
dilating upon the assistance to be derived from 
geology, he proceeded to examine the hypothesis of 
construction. He said that theory was perfectly 
conceivable, and therefore possible; but the mis- 
fortune of the hypothesis was that it contravened 
both tradition and science. In conclusion, Professor 
Huxley summarised the grounds upon which he 
rested the case of evolution. All existing animal 
individuals had been produced by evolution. 
They began asa minute minute particle of germ 
which was as devoid of organisation as the simplest 
of animals, and the particle, in virtue of its innate 
properties, by the constant addition of small 
modifications into the adult form, from which a new 
germ was produced. The N of the origin of 
species resolved itself into this. When in tracin 
back the genealogy of an individual we had reache 
the remotest ancestor possessing the same character, 
and when we found that the earliest form which 
immediately preceded that under investigation 
differed but very slightly from it, it was contrary 
to scientific reasoning to suppose that this anceator 
was constructed, but consonant with scientific 
reasoning that it was evolved by modification of 
the slightly different predecessor. If they would 
turn to the Biologist’s Principia they would find 
that the argument he had adduced was that of the 
tenth chapter of The Origin of Species. From 
the time he had read that work, which first brought 
the doctrine of evolution within the range of what 
he might call the practical politicsof modern science, 
he was convinced that therein lay the key of the 
whole position. For 20 years he had devoted his 
attention to this subject, devoting himself to the 
study of mammals, birds, reptiles, fishes, and various 
invertebrate animals. He had observed that the 
results obtained by other scientific inquirers all 
tended to the same conclusion, that the more com- 
plete the record of tho history of any animal form, 
the more 1 did it harmonise with the re- 
quirements of the hypothesis of evolution, and he 
knew of no solitary fact which was incompatible 
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with that hypothesis. To his mind, therefore, the 
statement that the existing ies of animals and 
plants had come about by evolution was no longer 
merely an hypothesis, but a necessary generalisation 
of observed facts which stood upon just as valid a 
foundation as the theory of the planetary move- 
ments did in the time of Kepler. His chief object 
in the present lecture had been to draw a sharp line 
of demarcation between this great and well vouched 
truth and all the innumerable collateral speculations 
which might stand or fall without touching the 
central core of the doctrine of evolution. 


MAKING CYLINDERS AND CAST- 


INGS TO FINISH.” 


TEAM cylinders are often complicated and 
difficult to mould, and when e they must 

e No. 1 castings. A flaw that would not injure 
many other machinery castings will condemn a 
cylinder. A cylinder casting may look perfect, 
without a visible flaw or dirt-spot before boring or 
cutting into the valve face, and yet when finished 
there may be flaws found that will send it to the 


scrapheap. rience has taught the writer to be 
shy of extraordinarily smooth-skinned cylinders. 
To be able to make a 


innoar with such a surface, 
and at the same time have a perfect, sound, clean 
casting when finished, is an acoomplishment worthy 
of praise. The way some get an extra smooth skin 
is by pouring the cylinders with what might be 
called dull iron. This is a risky plan to gi just 
for the sake of an extra nice skin, as it is likely to 
sacrifice the soundness for the sake of the smooth- 


ness. 

A cylinder should be poured as hot as it practi- 
cally a be. The hotter it is poured the clearer 
and sounder it should finish. linders are often 

ured with dull iron for no other reason than that 

e moulder is afraid of his mould ; for if the iron 
is hot, it may find its way into the vents of the ex- 
haust or port cores, and thereby set the casting 
blowing, or it may cut or scab his mould. Again, 
he may be afraid of a poor joint, or the mould or 
cores may have been burnt in drying. These are 
the main reasons given for pouring cylinders with 
dull iron, and in some cases the moulder is justified 
in considering them. BY pouring dull he less 
risk, and, considering points, he keeps the most 
chances in his favour, and trusts to luck for the 
machine shop test. Some moulders can make a fine 
mould to look at, but the iron spoils it. A fine 
mould does not always insure a fine casting. 

It would be impossible to state the many reasons 
why yide are lost in casting. Sometimes the 
plan of making the mould is all wrong, and some- 
times the moulder’s manipulations are wrong. 
Some will gate and cast a cylinder contrary to 
reason. ere are many who can make a good- 
looking unfinished aeng but when it comes to 
making a casting that sha Ì be clean after the akin 
is removed, they are at fault. 

The science of making many sound finished cast- 
ings can generally be told in a few maxims : First, 
make a mould that will stand fast and hot pouring: 
Second, a casting gated or poured by underneath, 
side or joint runners or gates had generally better 
be gated or run as far as possible from the portion 
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required to be finished: Third, put good feeders 
upon the heaviest parts of the casting, and supply 

em with good hot iron until all the lighter parts are 
frozen up, and do not leave the heavy s as long 
as the iron is liquid: Fourth, study the science of 
making runners and gates: Fifth, never forget that 
hot iron should make a sounder and clearer finished 
cylinder than dull iron: Sixth, remember that dirt 
vu rise ane lodge under surfaces or upper portions 
of a mould. . 


By Tuos. D. West in American Machinist. 
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In casting cylinders there are two ways practiced. 
One is to cast them vertically and the other to cast 
them horizontally. A cylinder cast horizontally 
cannot be as sound as one cast vertically. In cast- 
ing horizontally, more or less dirt must be caught 
and held by underside of the centre core, as shown 
at A, Fig. 1. Another objectionable feature of 
horizontal casting is that even if you should have 
the under portion of the core flattened in order to 
have stock enous to bore out all the dirt, the upper 
porion of the cylinder B will contain more or 2 

„ 80 that should the cylinder bore come out 
clean it cannot be as strong as if it had been cast 
vertically. Greensand as well as dry sand moulds 
are included in this statement. 

In making cylinders in green sand it is rare that 
they are cast other than horizontally, while with 
dry sand moulds they are cast in both ways. In 
loam they are always cast vertically, at least the 
writer never saw or heard of one being cast other- 
wise. Smoother castings are generally made in 
loam than in dry sand, and the smoothness’ of loam 
castings is not so apt to cover imperfections as in 
dry sand castings. In pouring an ing there is 
more or less dirt; if it is not from the mould it will 
be from the metal, and these metal impurities will 
rise the same as dirt to the upper portion of the 
casting, the degree in which they will rise depending 
upon how fast the metal cools. 

Hot iron is not as elean as dull iron. Take a ladle 
of hot iron and skim it clean, then let it stand for a 
few minutes, and you will und the metal covered 
with an oxide, commonly called scum. It is an 


the iron rises up in the mould - the parts required 
to be the cleanest being the lowest. 

In pouring moulds that are largely composed of 
crooks and cores, there is always more or less dirt 
generated from the mould surface as the iron rans 
over it, and these very same crooks and cores may 
be so situated as to hold and catch dirt that we 
would like to have pass up into higher portions of 
the mould. Cores and crooks could often be so 
placed as to catch dirt and prevent it from getting 
to parts that require to be sound and clean. 

All unsound castings are not to be laid to the 
moulder. Many patterns are made in such a way 
that the required perfect parts cannot be 
The required parts to be finished should be so marked 
on the draqin , and before the pattern is made ita 
construction should be based upon the best and 
surest way to make these parts sound. The fore- 
man moulder should always be consulted in this, as 
he should know something of the matter. There 
are often little points which, when examined by the 
moulder and pattern-maker together, can be made 
to the profit of all concerned. One at trouble 
with some of our foundry foremen is that they can- 
not read a drawing, and so the pattern-maker has 
it all his own way, and when the pattern is about 
finished the foreman can then advise how it should 
have been made. f 

Returning to steam cylinders, the only reliable 
way to cast them so that they will come clean w 
finished is to cast them vertically, and N to 
pour them from the top, as shown at P, Fig. 2. In 
pouring from the top there are two advantages over 
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impurity that when out of the metal renders it 
stronger. 

Some one may feel like asking, if it is true that 
dull iron is cleaner than hot iron, why it is that it 
will not make a cleaner casting? en a cylin- 
der is condemned the fault is not usually in the 
iron. The trouble is there are places where 
there is no iron—nothing but dirt. If in the 
place of this dirt there was iron, the casting would 
not be condemned. If there are holes without dirt 
the chances are ten to one that something foreign 
to the iron caused them. If the iron is porous or 
honeycombed, the cause is generally to be looked 
for in poor feeding or badly proportioned sections 
that are not reached by iron to take the place of 
that which is drawn away to supply the shrinkage 
of other parts. 

Of course we have unsound and condemned 
finished castings, caused directly by the iron, but 
not so many as are charged to it. Holes containing 
sand show a fault in the moulding, either of the 
moulder or the manager. To keep these sand or 
dirt holes from appearing in sections that are not 
the uppermost parte of a casting when being made, 
the hotter the iron is poured the better. Hot iron 
will float and let dirt rise up through it quicker 
than dull iron. Of course we cannot destroy the 
dirt or sand by using hot iron, but by using it we 
are more sure of making the dirt go where it will 
do the least harm. The pattern-maker knows, if 
any part of a casting is to be specially clean, he 
must make the pattern to mould (as far as plans 
will permit) so as to catch no dirt on that part as 
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pouring altogether from the bottom, as shown at H. 
e first benefit is that we have as hot iron filling the 
top portion of the mould as there is at the bottom. 
In pouring a cylinder all from the bottom the iron 
becomes duller the higher it rises. In pouring 
5 if we can run or gate them 80 as to have 

e iron as hot in one section as in another, it is a 

ood thing accomplished. Some may think that 

e plan shown of pouring the locomotive side- 
saddle cylinder is not consistent with the above, but 
with a little thought and close reading of the fol- 
lowing, the moulder will see that the pann is 
one worth remembering. The side-saddle part of 
the locomotive cylinder is often filled with many 
crooked cores, and the thickness of iron around them 
is far less than that around the cylinder centre core. 
y ponnn the casting as shown at X, X, the metal 
is admi into the thinnest sections, from which it 
runs to the heaviest, thereby giving a far more even 
temperature all over the mould than were the iron 
first run into the heaviest, and allowed to flow to 
the thinnest portion of the mould. 

It may suggest itself that in pouring altogether 
from the bottom it would be better to have the 
metal enter as near as practicable to the main body 
of the cylinder, so as to get the hottest iron in 
part that must be clean. In this way, it is 
you would get the hottest metal in the and o 
cylinder; but there is nothing to arrest the 
which will make the casting unsound wh 
por spede the saddle cylinder as sh 

pouring the saddle cylinder as show 
Liquid metal may be said to be filtered as 
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for distances from the end of the magnet, equal to, 
or greater than, about 3 of the length of the core, 
the uniform mode of winding is the best. 


then with a little cold alcohol (to remove undecom- 
posed nitro-benzol). Crystallise from hot alcohol. 

The crystals which separate from the alcohol 
consist mainly of meta-dinitro-benzene, and yield 
metaphenylene diamine ou reduction with nascent 
hydrogen. To effect this, add iron filings and 
hydrochloric acid, and put im warm place for an 
hour or two. Filter, nearly neutralise the solution 
with potassium hydrate, leaving a slight amount 
of free acid. This will precipitate the greater part of 
the iron. Heat and filter. Acidify the filtration with 
sulphuric acid, and add a concentrated solution of 
potassium nitrite, which throws down a heavy pre- 
cipitate. Filter, and dissolve the precipitate in 
alcohol. Filter if necessary. The evaporation of 
the alcohol leaves the colouring matter in the solid 
state in the form of green crystuls. The solution 
may be used to dye fabric, or to colour shellac 
varnish for painting on glass. 


by charcoal, there being so many cores, and the 
metal in this portion of the casting being the thin- 
nest, Dearly all the dirt and scum is arrested and 
does not enter the main body of the cylinder. So 
even if the iron is duller when it reaches the main 
body of the cylinder, it is at the same time cleaner. 
It may in some cases be advisable to have the metal 
drop from the top (after the bottom is covered) in 
concert with that which goes in at the bottom. 

The second benefit that is derived in pouring from 
the top is that theiron is all the time dropping upon 
the top of the rising metal. By thus doing it cuts 
ap the dirt or scum in such a manner as to keep it 
upon the top, and keep it from gathering in lumps 
or rolling up against the side of the core or mould. 
In this way the dirt is kept floating upon the top of 
the rising metal, and thereby is brought up into the 
dirt-catcher or riser head, shown at W. Cylinders 
poured from the top generally have a rougher skin 
than those poured from the bottom, which is caused 
by the agitation of the rising metal. They are also 
more liable to be scabbed and cut than those poured 
from the bottom, but they will be clean when 
finished. 

The plan here shown of having a gate running 
down to the bottom of the mould, with top runners 
attached to it in order to pour from the top as well 
as the bottom, is often a good one for ag sand 
cylinders, as by it you ean start slowly to cover 
over the bottom of the mould, after which the gates 
can be filled and the metal be made to enter at the 
top as well as at the bottom. By first covering over 
the bottom of the mould, it prevents it from being 
cut by the falling iron. Some may say this is not 
necessary, for how is it that long water or gas pipes 
can be poured altogether from the top, and yet the 
bottoms not be cut? In uring such castings, the 
Iron is prevented from falling directly from the top 
to the bottom by the thinness of the space between 
the core and mould, the iron in dropping going 
from one side to the other and its friction decreasing 
its velocity. When such thin castings are scabbed, 
it is generally the sides of the mould, and not the 
bottom. With cylinders or pipes over one inch in 
thickness, the iron has a freer chance to fall directly 
upon the bottom, and thereby cut or scab it. 

Cylinders similar to the locomotive side-sadle ones 
that have large foreign attachments cast on them 
are often better cast by having the metal go in at 
the bottom. Should ‘such cylinders as these be 
poured altogether from the top, the sides of the 
mould all the way up would be liable to be cut or 
scubbed, or present a very rough body skin, cansed 
by the attrition of the metal against the surface of 
the mould. The falling iron, instead of directly 
filling the body of the cylinder, runs away to fill up 
the side-saddle or the large attachments. In pour- 
ing any castings, the sooner the agitation of the 
metal against the mould’s surface ceases, the better 
for the casting. 

With reference to the general plan adopted in 
pounne cylinders in loam, they are usually poured 

rom the top, while in dry sand the reverse is true. 
Often in both instances the top and bottom methods 
are combined ; especially so when the cylinder is 
over four foot stroke. There are other points 
about cylinders that require to be as perfect as the 
bore, which, for the present, I will not dwell upon. 

The successful making of cylinder castings is an 
art that the best men in the business have given 
much thought and study. Some have succeeded, 
while others have not, and a thorough, practical 
study of perfect cylinder-making will hurt no one, 
for its principles are such as can be applied to nearly 
all sound and clean finished casting. 

In fact, there is this to say of studying up any 
special subject in moulding, as in other mechanical 
matters: The information gained cannot be all 
charged against the job in hand, as it will not 
infrequently, and perhaps when least expected, be 
found of even greater value in some other direction. 
Knowledge has the advantage of almost unlimited 
application, and will render an equivalent for time 
spent in its acquisition. 


COVERING TABLES AND WRITING 
DESKS. 


HE Neueste Er falunyen gives the following 
ractical directions for covering tables, ete., 
with cloth or leuther. 

Thick rye paste is boiled with thick turpentine 
(not the oil) slightly warmed. Thin strips of wood 
are then prepared not over Ißin. wide and jin. 
thick, and the sharp edges trimmed off. The best 
thing is a shade roller cut lengthwise, and the round 
side put downward. The cloth is stretched at one 
end and one side, to such a lath and basted fast to 
it, but the lath must he two inches from the edge of 
the veneering (iuside), and the cloth must extcnd 
half an inch beyond the edge of the veneer, because 
it will be shorter in spite of the atretching. The 
lath may be tacked at intervals of six inches apart. 

After one end and one side are fastened the cloth 

may be stretched and basted around laths on the 
other two sides so as to form an inner border or 
frame two inches from the edges. The paste is 
then applied to the top of the tuble close to the 
veneer but not too near the lath, perhaps Itin. 
froin it, and the cloth that projects beyond the laths 
is pressed down on the paste and rubbed against the 
edge of the veneer with the finger nail. There will 
be little folds in the cloth where it is basted, and 
these must be stretched out in pasting it down. It 
is then left to dry and the excess of cloth trimmed 
off with a sharp knife. Care must,be taken in 
trimming it off, especially when the veneer is thin. 
If the cloth is cut back too far, a narrow strip should 
be pasted in between. The laths are then carefully 
removed and the cloth brushed off. The cloth 
should be put on so that the nap runs toward the 
front of the table if its length permit of doing so. 
In covering a table with morocco, of course these 
strips of wood cannot be employed. To preserve 
its lustre the leather is evenly but not ton strougly 
moistened on the wrong side with pure water to 
through it, was nearly constant over that por- | which a little vinegar is added. The whole top of 
tion of the field in which the little suspended | the table is covered with paste and the leather laid 
needle moved when deflected. A constant current! on and smoothed out by scraping from the middle 
was now passed through the coil on No. 1, and the | toward the sides. 
deflection of the little needle observed when No. 1 If one skin is too small they should not be joined 
was placed at different distances from the centre of | in the middle, but a seam may be made near each 
the test-needle, the axis of No. 1, however, always | end. The edges are cut with a rule and sharp knife 
remaining in the same line. Under these circum- | and placed close together. A modelling iron, to be 
stances it is well known that the strength of the | had of any bookbinder, is run over these joints and 
field produced by No. l at the centre of the test- | along the edges. It is not necessary to heat the 
needle is approximately proportional to the tangent | iron, but it is well to do this if the leather is not 
of its deflection. Experiments were now made in | dry yet. 
a similar way with electro-magnet No. 2, and 
with each end of No. 3 and of No. 4, the same cur- 
rent as was employed with electro-magnet No. 1 
being used in all cases, and which was much below 
the saturating current. It was found that the 
effect of coning the wire was to produce a strong 
field very near the pole, but that the force fell off 
very rapidly as the distance from the pole increased. 
The uniformly coiled magnet No. 1 was found 
to produce the most powerful field at consider- 
able distances from the end of the electro- 
magnet, while for points nearer the maguet, 
but still at a distance of about 3in. from it, the 
covered end of No. 3 magnet produced the strongest 
field, the next strongest being produced by magnet 
No. 2 with the wire coned towards each end. To 
ascertain the force which each magnet would exert 
on an armature, experiments were made, and the 
following results obtained, the current flowing 
through the coil in each case being exactly the 
same, as well as the armature employed: 


Weight required to detach the 
Magnet. armature from the covered 
eud of the magnet. 
No. 1 .......0.266.. 409 Ounces 
99 2 (E E E 0 % % „„ „% „„ o 91 38 


THE WINDING OF ELECTRO- 
MAGNETS. 


N the current number of the Philosophical 
Magazine, Profs. Ayrton and Perry have a 
paper in which they describe the results of some ex- 
periments to determine which mode of winding a 
given length of wire on an iron bar gave the 
strongest electromagnet for the same current. Four 
bars of iron, each 12in. long, were cut from the 
same rod gin. thick, and an exactly equal length of 
wire was wound on the four bars respectively, in the 
following way :—1. Wire wound equally over the 
whole length. 2. Wire coned towards each end. 
3. Wire wound equally over half the iron bar, 
leaving the other end bare. 4. Wire wound on 
one half but coned towards the end. Electro- 
magnet No. 1 was put so that its axis was at right 
angles to the axis of a small magnetic ueedle and 
passed through the point of suspension of the 
needle, which was suspended so as to move freely 
in a horizontal plane, and far enough away that 
that the magnetic field due to the electromagnet 
No. 1, when magnetised by passing a current 


EN AMELLING.” 


Eo art is progressing in England, and 

that which progresses in England is reflected 
in America. Art pottery is now to the fore, aud in 
both countries its advancement is looked forward 
to with much interest by both Governments and 
peoples. The tariff question, in this interest, is no 
small factor; and each nation, judging according 
to its apparent interest, is seekiug to extend by 
commerce what it produces by manufacture. But 
in this difference i take no part, being content to 
assist both England aud America iu the perfecting 
of art, pr se, and the advancement of mankind in 
all that is beautiful in form and true in sentiment. 
To this end, as a practical potter, I am about to 
give, in the first place, a few hiuts on enamel paint- 
ing, aud then proceed to other papers of a kindred 
character. 

In enamel painting, the work of art is more for 
copying than for original painting. The same 
treedom of touch is uot optaimable in enamel 
painting as in water-colour drawing, or in oil 
paiutiug. In the two latter great facility can be 
obtained in the handling; and the touch for 
churacter, in trees and drapery, can be given with 
rapidity and efliciency. At one colouring, by the 
hand of a master, a water- colour drawing, or an 
oil painting, can be given the effect of high finish, 
While the colours are wet, aud the work of two, 
three, or four colourings may not be required, 
This can never be accomplished in enamel painting. 
An enamel painter requires two, three, or more 
fires before the artist can obtain the effect he 
desires. This is cnused by the want of trans- 
parency in, and the crude character of the colours 
used, the toues of which can only be brought out 
by firing. In oil painting this is obtained at once 
in the hands of a muster by laying in the opaque 
colours and finishing in transparent colours, the 
highest lights in oil painting being obtained by 
impasting on the colours as thick as possible. In 
the clouds of Constable's oil paintings, I have 
noticed that the artist has used the pallet-kuife to 
obtain the effect he desired. In cuamel painting, 
especially in flowers, the high lights are taken out 
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These results confirmed the previously-ascertained 
fact that the field produced by the covered ends of 
the electro-magnets numbers 2 or 3 at distances 
near the pole was much stronger than that produced 
by No. 1. They also showed that for very small 
distances the covered end of No. + produced the 
strongest field. From these experiments Messrs. 
Ayrton and Perry conclude that with a definite iron 
core, a definite length of wire to be coiled on it, and 
to be traversed by a definite current, the mode of 
coiling to produce the largest field depends entirely 
on the distance from the end of the electro-maguet 
at which the field is to be produced. With the par- 
ticular magnet employed by them it is seen that, 
at distances from the end of the magnet very small 
compared with the length of the core, the wire should 
be coiled up at the near end of the core ; to create 
a field ata distance from the end of the maguet 
equal to about a third of the length of the maguet, 
it is better to coil the wire uniformly over one-half 
of the core than to cone it up at the near end; while 


A PERFECTLY NON-ACTINIC 
COLOUR.“ 


THEN potassium nitrite is added to a solution 

or metaphenyleue diamine hydrosulphate, a 

deep chocolate-red precipitatate is produced. This, 

when filtered off and disolved in alcohol, gives a red 
solution which transmits only the red rays. 

For the purpose of producing this colouration it 
is not necessary to prepare absolutely pure me- 
taphenyline diamine; the following process will 
suffice. Take of 


Nordhausen sulphuric acid... ö parts 
Strongest nitric acid ........ e 
Ordinary nitro- benzol. E 


Place in a flask, agitate, boil, allow to stand till 


cold, pour into much water, allow to stand to 
deposit, filter, wash the precipitate with cold water, 


— — . n—o— — — — ——— — —＋—2—— — — 


* By A. Percy Smith, F.C. S., F. I. C., in the J Rofe- 


graphic News. By Mitiway VAX ES in Scientific American Supplement, 
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by the tip end of an uncoloured pencil, which the 
artist first applies to the tip of the wet tongue. and 
then takes out the lights of the picture, leaving the 
whits ground bare. This requires technical skill 
aud technical knowledge. The vehicles used re- 
quire careful selection, and the colours should be 
ground to the highest degree of fineness by the 


artist himself, on a small slab, with a glass 
muller. These colours should: be ground in 
the rawest spirit of turpentine: and when 


thoroughly ground, should be placed by the 
pallet-knife on a piece of plaster of Paris 
dat,“ to draw all the turpentine out and thus 
leave the colour in a state that might easily be re- 
duced to the finest powder. This powder might 
be stored away in pill boxes, and, when used, 
should be mixed on a pitcher slab about in. or din. 
square. 

Enamel colours might be had from the colour- 
maker of any pottery; but should the potter desire 
to make his own, there are any quantity of recipes 
to be obtained from the managers of works, but 
fuw can be depended on only after practical 
trials. I give a few here, taken from the rough 
book of a manager, but cannot vouch for their 
purity. 

Enamel Blue.—64oz. flint glass, 200z. red lead, 
4%. pearl ash, Soz, white enamel, toz. common 
salt, 60z. best blue calx. To be run down in the 
plost oven, then ground, and add toz. of red lead; 
then grind it, and it will be fit tor use. 

«fother,—260z. zaffre, ISoz. pearl ash, a tea- 
sp>vuful of charcoal. 

laude?! Blue,—toz. tartar, 20z. red lead, 502. flint, 
202. magnesia. 

Another, said to be no better ui use.--1 part nitre, 
15 of glass, 5 of red lead, 1 of potash, 1 of white 
chamel, IJ of blue calx. 

lit. 14 parts glass, 5 of red lead, 1 white 
„uamel, 2 of blue calx. Good. 

A.- parts glass, 5 of red lead, 2 of 
oo 4 of white enamel, calcined, 4 of blue calx. 

cod. 

Flur for Blue. lölb. flint, 2 of lead, 24 borax, 1 
of pearlash. 

ellow,.—8 of litharge, 6 of flint, 3 of antimony, 
2 of ochre, 4 of glass. 

Auuther.—3 of litharge, 4 of powdered brick. 1 
oxide of iron, 3 of antimony: to be calcined in glost 
oven, and Tro on glost plates. 

Fiux for Yellow.—3oz. red lead, loz. flint. 

Ather Ename? Yellow. —olb. white lead, Ib. of 
flint, Ilb. tin ashes: to be mixed well together, 
run down in an enamelling heat, and poured into 
Warm water. l 
i Carnelian Red.—l part chromate of iron, 3} of 

ux. 

Fiurx.—3 parts red lead, 1 of glass, 1 of flint. 
No other flux will do for this. The flux must be 
highly calcined, until it forms a dark glass. 

another Enamel Red.—3 of litharge, 2 of anti- 
mony, I of iron scales. 

dinather,—1 of litharge, 1 of antimony, } of 
iron scales, red and yellow, to be spread on plates 
in ee oven. 

‘ux for Red.—boz. of red lead. 4 borax, 2 flint 
glass. To be run down over common fire. 

Lick. —100)b. oxide of tin, 501b. chloride of lime, 
1 oxide of chrome: 10 of the foregoing to 1 of 

ut, 

Kise Colours.—1 grain of gold, dissolved in 
aqua regia; 4 of block tin, dissolved in same: pour 
cach separately into a basin cf cold water, then 
drop in the tin, when dissclved, and stir with a 
feather, then let it stand six hours, until pre- 
cipitated ; then wash it in hot water: after which 
mid the following: 3 parts borax, 1 of flint and 1 
of calx. 

kose Feux.—14 parts glass, 5 of red lead. 


I place little importance on these. as thev 
might be had in any quantity. When in a 
powder state and well gound they are ready 
for mixing with the proper vehicles on the 
colour slab. These vehicles are raw turpentine, 
the oil of turpentine, and the oil of tar. he tur- 
peutine is placed in a gallipot, which is again 
placed in a saucer. The turpentine, in time. 
tatteus, and creeps over the eige of the gallipot 
into the saucer, aud“ fattens’’ into the oil of tur- 
peutiue, which can be thinned by raw turpentine 
for use. To this should be added another gallipot 
aud saucer, containing tar oil. Now here comes 
the technical use of these vehicles. The colours 
“should not be made too fat,“ or left too raw.“ 
J bave said that the lights in enamel-painting are 
taken out by the pencil, alwavs a camel-bair one. 
It the colour be too“ fat,“ this cannot be cleanly 
done, or if it be too ‘raw’ a similar evil is en- 
countered. To perfect the colour, in use, a little 
tar oil is mixed with it, and occasionally used in 
tuking out the lights. This was the manipulation, 
er modus oprah, of one of the greatest painters 
—one of the finest wild- flower painters in the 
world; and in my experienc? I have followed the 
game practice with the best results. 

To the camel-hair pencil should be added the 
stick, or holder, Which performs some of the most 
poportant work in the art of enamel pamtwz. It 


should be made of alder wood, and sharpened at 
the end away from the pencil. With this the artist 
takes out the sharpest and most brilliant lights of 
the picture, occasicnally cleaning the end of the 
pencil-stick on the front of his working coat, and 
ned wets on the tip of his tongue for a cleaner 
touch. 

There are no art materials, possibly, so diversified 
in quality as enamel slabs for painting on, and 
euamel colours for use in enamel pictures. All 
these colours, being of a mineral character, re- 
quire the best chemical mixing aud the finest 
grinding. Rose colours and purple, having 
bases of gold, are sometimes tampered with 
in the use of a baser material in the 
manufacture of those colours; and blues and reds 
are difficult of obtaining for pure art purposes. A 
great enamel artist used in his blues alittle chloride 
of sodium, or common salt; and his rose colours 
and purples were generally of the first make. This 
artist had worked in England on the finest wares, 
at Swansea, Worcester, Coalport, Chelsea, the 
Staffordshire potteries, and elsewhere. Specimens 
of his clever work might now be seen at the Liver- 
pool Museum. At the great works of Minton’s 
and Copeland’s he was one of the first hands, and 
no doubt is now well remembered by those who do 
honour to the trade. From these great manufac- 
tories the best of colours might be obtained, not by 
purchase, but from the kindness of the employers, 
who are ever ready to assist in the development of 
art, as the quantity required for art purposes and 
amateur use is so very small. 

Having secured an unblemished porcelain slab, 
or other porcelain article, the subject might be 
sketched in with a little Indian ink, rubbed up in 
water, then the work is commenced for the first 
firing. The work can either have a background or 
can be painted without one; and here the skill of 
the artist is first tried. The background in the first 
colouring might be ‘‘bossed” in with a small 
„ dabber,“ and then the subject taken out aud ar- 
ranged, of course, according to the lights aud darks 
aud colours of the picture. First, second, third, 
and perhaps a fourth firing may be required as the 
work goes on, shadows darkening, tints brought 
out, aud the background receiving the most beauti- 
ful aud effective stippling until at last this work 
of art stauds out before the admiring gaze of the 
beholders, a finished work of technical ability, 
gorgeous in colours, most deep and rich in tone 
and defying all the power of time in permanency of 
hues. But even here a few other touches might be 
required, and another firing given. To this end 
the artist before alluded to used a little white 
enamel, mixed in water, giving the finest dots, as it 
were, for seed pearls, aud the work was finished. 

As before stated, enamel colours are prepared 
from the oxides of different metals with a vitreous 
flux. The principal colours are oxides of lead, 
platinum, chromium, uranium. Oxides of tin and 
autimony give opacity. 


Action of Light on Sugar.—At the meeting 
of the Chemical Society, June 7th, some laboratory 
notes were read by Messrs. J. H. Gladstone and A. 
Tribe. On the Action of Light and Heat on Cane 
and Invert Sugars.” The authors have investi- 
gated the action of their well-known copper zinc 
couple on a d per cent. solution of sugar. No 
carbonic acid was evolved at ordinary temperatures, 
but at 100 Cent. carbonic acid was formed, and a 
small quantity of a substance which gave the iodo- 
form reaction on treatment with iodine and potas- 
sium hydrate; this substance also gave acetic 
acid on treatment with potassium chromate and 
sulphuric acid. It was therefore thought at first 
that alcohol had been produced from sugar. Fur- 
ther investigation showed that the carbonic 
acid came from some oxy-carbonate of zinc. 
formed during the washing of the couple, while 
the reducing body was a product of the action of 
heat upon the sugar solution. Many experiments 
were made, in which a 5 per cent. solution of cane 
sugar was heated for many days; in all cases the 
iodoform yielding substance was formed, even in 
the abseuce of air. Some experiments were also 
made as to the influence of light, air, and atmo- 
sphere germs, on the conversion of cane sugar into 
glucose. The authors conclude that this couversiou 
takea place with extreme slowness, when the cane 
sugar solution is exposed tothe action of light and 
air. singly or jointly. Light appears to be detri- 
mental to the development of fungoid growths in a 
solution of cane sugar exposed to atmospheric air. 


Load on Winding Ropes.— In the discussion 
on a paper by Mr. A. H. Stokes read before the 
Chesterfield aud Derby Institute of Engineers, on 
the Load on Coal Winding Ropes,” Mr. Longden 
said Mr. Stokes’ calculations, showing that the 
weight on the load only causes one-half the strain 
that is put upon the cap—at end of rope—at the 
litt, has been proved by experiment made with a 
hydrostatic weigher at Blackwell. With a dead 
weight of 51 tous the weigher registered 11 tons 
wheu the engineman raised quickly off the prups. 


SCIENTIFIC NEWS. 


— . — 
E have received a copy of the Rapport 
Annuel sur l'Etat de l'Observatoire de 
Paris.“ for 1882, which is written by Admiral 
Mouchez, the director. Lalande's catalogue of 
stars hus been under revision for some time, and 
it is hoped that four volumes out of eight 
will be published during the next three vears. 
The new coudé equatorial, the gift of XI. 
Bischottsheim, has been placed in position, and 
the construction of the large refructor of lo 
metres focal length is progressing, the object- 
glass having been finished by M. Martin. The 
dome of the observatory for this instrument will 
have a diameter of 20 metres (nearly 66ft.). and 
as there is some doubt as to the stability of the 
ground, it is proposed to float the dome ina trough 
containing an aqueous solution of chloride of 
magnesium, which will not freeze, and which 
will avoid any binding in case the building settles 
unequally. Magnetical observations are being 
prepared for by the construction of underground 
chambers ; but perhaps the most important work 
which has engaged the attention of Admiral 
Mouchez, is the erection of an astronomical ob- 
servatory on the Pic du Midi, which will afford 
opportunity for the observers at the Paris Station 
to occupy spare time. The Pic du Midi Station 
is atan elevation of 2,859 metres, say, 9,400ft., 
and at that elevation the stars give enough light 
to read by, while many are visible to the naked 
eve that cannot be seen from the low lying 
grounds. 


Professor Macalister will remove from the 
University of Dublin to that of Cambridge. 
having accepted the chair of anatomy in 
the latter university. Dr. M. Foster has been 
elected to the new chair of physiology at 
Cambridge. 

The Clothworkers’ Company have offered a 
bonus of 50 per cent. on local subscriptions 
towards the maintenance and extension of the 
technical school at Dewsbury, provided that the 
subscriptions are not less than £50, and that the 
bonus does not exceed that amount. The company 
also offer £50 towards the purchase of apparatus 
provided £100 is collected locally. 


We have received the prize list of the 51st 
Annual Exhibition of the Royal Cornwall Poly- 
technic Society, which will be opened at the 
Royal Polytechnic Hall, Falmouth, on September 
11 next. After half a century's existence it 1s 
not necessary to give n list of the prizes offered 
by this society : it must suffice to say that they 
justity the title ‘*polytechnie.” We wish 
similar societics were established in every county 
in Great Britain and Ireland. Mr. Edward Kitto, 
F. M. S., the secretary, will be pleased to give all 
desired information on application to him at the 
Polytechnic Hall, Falmouth. 

Mr. C. Fasoldt savs that well ruled bands of 
lines 70,000 or 80.000 to the inch are visible in 
the microscope with central light, and with u 
Smith vertical illuminator (giving central light) 
he has seen lines as close as 100, 000 to the inch. 
As these individual lines have a width of about 
sodtiog Of an inch only, it follows that the ditt- 
culty is not to see such a narrow line, but to 
eliminate the ditfractiuus which tend to blur the 
image in the microscope, and so prevent the re- 
solution or separation of the lines in a band of 
them. 


The Metropolitan Railway from Aldgate to 
Notting Hill-gate is about to be illuminated by 
the electric light, a variety of lamps being used 
for the purpose. The National Company for the 
Distribution of Electricity by Secondary Genem- 
tors is to undertake the work, under the system 
of Gaulard and Gibba, which consists in employ- 
ing the current from the dynamos at a central 
station to generate secondary currents at the 
points where they are to be utilised. The 
“economy of the system is supposed to he in 
the fact that by the use of the secondary generi- 
tors a smaller conductor can be employed than 
would otherwise be necessary. 

The new Midland engines of the 1572 class 
have a lending bogie, and four coupled drivers- 
Thecylindersare I Sin. by 26in. stroke, and the 
driving wheels 6ft. Gin. diameter. These engines 
are fitted with the Westinghouse automatic brake. 
Some of the new carriages are of very great 
length, consisting of a guard's van and seven 
third-class compartments, one of the latter being 
fitted with lavatory accommodation; they are 
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supported upon twelve wheels, that is, two six- 
whecled “ bogies.” The first-class carriages 
consist of six compartments with a luggage com- 
partment at cach end, and like the third-class, are 
supported upon twelve whecls. They run between 
St. Pancras, Liverpool, and Manchester. 


The Lancet gives renewed currency to the story 
of the finding at Bully-Grenay of the fossil 
remains of human beings ina fair state of pre- 
servation. This news, if it is news, appeared on 
p. 215, and it is time we had some authoritative 
corroboration of the find.“ 


The American steamer Yant:e sailed from 
New York last week for the Arctic regions, con- 
veving the Greeley relief expedition. She will 
join the Proteus at St. John’s, and will accom- 
pany that vesscl to Baffin's Buy, the expedition 
afterwards going on to Lady Franklin Bay—that 
is, unless prevented by ice. 


M. Victor St. Paul has placed £1,000 at the 
disposal of the Paris Academy of Medicine as a 
prize to any person, without limitation as to 
calling or nationality, who shall succeed in dis- 
covering an ‘infallible’? means of cure for 
diphtheria. 


An air balloon of exceptional dimensions was 
recently described in the Hamburg Nachrichten as 
having just been made at Berlin upon the plan 
of Herr Opitz, a German aéronaut. It is 7dft. 
in height and 35ft. in diameter. The material 
used in its construction is a combination of silk 
and hemp, which has been obtained from Eng- 
land, and represents a weight of 175lb. The 
material is coated intcrnally and externally with 
a special preparation invented by Herr Opitz. 
The car is of Spanish cane, in which eight strong 
ropes have been plaited. The anchor is con- 
structed on an improved principle to prevent 
slipping. 

A technical contemporary says that ‘‘ raspberry 
jam, without raspberries, is made from some of 
the coal-tar products 


Ata recent meeting of cement manufacturers 
in Berlin, Dr. Frühling said it would be easy to 
convert corpses into stone mummics by the use 
of Portland cement. The cement, in hardening, 
takes an exact cast of the features which it in- 
closes, thus allowing of their reproduction, and if 
the coffins are of rectangular shape, they soon 
become masses of stone, and can be built into 
pyramids. This idea is not quite novel. 


_ The committee appointed by the French Par- 
liament to consider the pension awarded to M. 
Pasteur, have recommended its increase to £1,000 
with reversion to the widow and children. 


The United States Signal Scrvico is making 
special cfforts to gather in data referring to the 
pecuuar storms which passed over several States 
in May last. The path of the storms was at its 
widest very narrow, and there is some reason to 
suspect peculiar electrical activity. Globes of 
fire are said to have been observed in the midst 
of dark clouds, and there are many other 
phenomena which require the support of definite 
statements from credible witnesses. There is 
no doubt about the terrible power of the 
‘tornadoes ’’ which sometimes sweep through 
the States of Nebraska, IIlinois, and Wisconsin, 
but the facts are not always accurately re- 
ported. 


At Nakskov, in the Danish island of Laaland, 
the gas company lights the streets gratuitously 
as a return for the monopoly which enables it to 
supply nearly all the houscs with gas for cooking, 
heating, and lighting. For heating purposes, 
the price is 3s. 8d. per thousand; but for lighting 
the company charges 4s. 10d. l 


— E ne E . — 


In experimenting on the combustion of carbon at 
high temperatures, Prof. Ledebur has burnt defi- 
nite weights of charcoal at different temperatures 
with definite volumes of air, measuring, in each 
Instance, the quantities of carbonic acid and of car- 
bonic oxide which were given off. On ually 
increasing the temperature from 350° to 1,100°— 
062° to 2,012” Fah.—he observed an increasing pro- 
portion of carbonic oxide and a decreasing propor- 
tion of carbonic acid. The Journal of the lin 
Institute says that at the highest temperature the 
gas was almost exclusively carbonic oxide. These 
results support certain theories which have been 
gradually admitted by metallurgists. 


I Scotland there is one locomotive to every 2,268 
inhabitants, and one passenger carriage to 1,049 
inhabitants. 


LETTERS TO THE EDITOR. 


— 

[ We do not hold ourselves responsible for thé opinions oi 
our correspondents. The Aditor respectfully requests thatadl 
communications should be drawn up as briefly as possibie.) 

AR communications should be addressed to the EDITOR of 
1 7 W MECHANIC, 31, Tavistock-stroet, Couant-garde a, 


All Cheques and Fost-ofice Orders to be made payable to 
J. Passmore EDWARDS. 

In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mention ing the number of the Letter, as well as the puge on 
which it appears. 

J would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and expenence of the 
nature of such a person or such a fountain, that us to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks; a vice 
from whence great inconveniences derive their original.“ 
—HMouniagne’s Essays. 


— . — : 
SCALES—FOOUS OF A CONCAVE LENS 
— FOSSILS FROM WEDNESBURY — 
PROOCTOR’S STAR ATLAS—RISING OF 
THE SUN’S CENTRE — DIP OF THE 
HORIZON—CENTRE OF GRAVITY OF 
EARTH AND MOON. 


[21518.J—‘* Dirron’s ” only 
scarcely seems to me to touch the original query 
which it is intended to answer. Ego Alpha 
had better get NO. 168 in Weale’s Series,“ 
Heather on Drawing and Measuring Instru- 
ments, published by Crosby Lockwood and Co., 
where he will find a detailed account of the prin- 
ciples on which all scales are divided. 

Countryman (query 50659), p. 323, will find 
a full re y to his question on p. 358 of your 
XXXIInd Volume. 

The fossils which J. T.“ (query 500669, p. 323) 
has found near Wednesbury are parts of the stem 
of what is called a crinoid, which may be roughly 
described as a kind of starfish mounted ona Dag 
stalk. This form of life was vay abundant at that 
period of the earth’s history during which that 


(50637), on p. 322, 


ocean existed, the deposits of which form our present 


Mountain Limestone ” rocks; and during that in 
which the huge quasi-tropical forests flourished 
whose dehris form our coalbeds: masses of rock 
at the base of the Carboniferous system con- 
sisting of sa little else but the remains of these 
creatures. e crinoidea persisted moreover in 
abundance up to the date of the deposition of the 
chalk. At present, the sole survivors of this once 
numerous race are one or two species in the West 
Indian Seas. What are known as Comatule, or 
‘‘hair-stars,’’ a curiously-feathery form of star- 
fish, while young, are supported on stems just like 
the crinoids were, but in their adult stage become 
free swimmers. When they were first discovered 
they were described as a form of Pentacrinus; and 
it was only when their life-history was traced out 
that it became known that their crinoidal stage 
was merely a temporary one. 

Without attempting any explanation of the 
discrepancies in the ponnous of objects, as given 
by Proctorand Webb, to which Mr. Hohnes refers 
in query 50702 (p. 324), and premising that my 
references have been to the latest (the fourth) 
editions of ‘‘ Celestial Objects, and the Large 
Star Atlas’’ respectively, I may give him the 
true places of the stars named by him for the 
Epoch of the Atlas, 1880, January 1. First, 
though, I would say with reference to Arcturus, 
that the letters T. V. do not refer to that star at 
all but to T. Bootis,” a star variable to iavisi- 
bility. It is seen in the map, Peeping like a little 
wen from the S.W. portion of the periphery of the 
disc i Arcturus, behind which it is 
partly hidden on the scale adopted for magnitudes. 
The mean R.A. of 5 Urs Majoris at Proctor's 
Epoch was 13h. 19m. 5376. The declination of 
= 1559 is given in Lord Crawford’s summary of 
the ‘‘ Mensure Micrometrice, &c.,’’ as 65° 1’ N. in 
1875. Now precession in that part of the must 
cause an annual diminution of declination of 
between 19“ and 20’, so that in January, 1880, it 
must have been pretty close to Webb’s position. 
At that date the R.A. of 58 P. X. was 10h. 18m. 24s. 
That of o Draconis 18h. 49m. 25·688., and that of 
4! Draconis 17h. 44m. 4°428. I am not, I am 
thankful to say, a London observer,“ so that I 
must leave the remainder of Mr. Holmes’s question 
te someone more competent than myself to reply 
to it. 

„Sunrise (query 50705, p. 324) has simply to 
add the Sun’s sami-diamoter (6 90° to abt the 
zenith distance of his centre at the instant of geo- 
metrical sunrise. In calculating, however, the 
instant at which the Sun’s upper limb will appear 
upon the horizon at actual sunrise, we must further 
add to this semi-diameter the horizontal refraction, 
which is now generally accepted as 36’ 29” when the 
barometer stands at 30in., and Fahrenheit’s ther- 
mometer at 50. It may not be wholly uninstructive 
if we work out the time of sunrise at my querist’s 
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station „ le) on the day on which these 
lines will appear. The formula I shall employ is 
this: Call the co-latitude ; the sun's true 
zenith distance 2; his North Polar distance “;: and 
ee eG. Also, P the hour angle of the sun 


7 


at the instant that his upper limb is on the horizon. 
Then, 
Sin. 4 P * (> = J) sin. (S — 1) 
ve sin. J sin d 
First let us suppos that the earth is void of 
atmosphere: in other words, let us compute the 
5 instant of sunrise at Constantinople on 
une 22nd. As the latitude of our selected locality 
is 41°, obviously its co-latitude (C of our formula) 
must be 49. The North Polar distance of the 
sun's centre we may take, without sensible error, 
to be 60 32 56, and its zenith distance when on 
the horizon 00? 15' 40% Then we have, 


< ‘ g) 
y= 4149 0 0 Sin. (S - 4) 990748 
4 2 66 32 56 Sin. (S = d) 9772918 
se 90 15, 45 Cosec. 4 (122220 
Cosec. d 0037441 
2205 48 42 — — 
2)19°$40017 
S 102 54 21 — — 
S- wv 53 54 2l Sin. 9920008 
S- d 36 21 25 
P 506 16 55 
> 
P 112 33 50 = Fh. 30m. 15°58. 


Now the sun souths at Constantinople on Juno 
22nd at Oh. Im. 3088. p. m.; and if from this we 
subtract 7h. 80m. 15°3s., we obtain th. 3lm. 2158. 
as the instant of geometrical sunrise there. 

But now let us attack the real problem, and tako 
atmospheric refraction into account. As before, 
4 = 4%, and d 06 32° 56; but z: now becomes 
90 92“ 15, so the calculation runs thus— 


4 49 0 0 Sim (S8 — 9 9-909 110 
d 66 32 56 Sin. (S - d) 9.770033 
2 90 52 15 Cosec. wv 0°122220 
Cosec. d 0°037441 
2)206 25 11 — — 
2719•844804 
S 103 R 35 
S=- 2 i 12 36 Sin. 9922402 
AP 506 15 34 
Pi 
P 113 31 8 = Th. 34m. £53. 


Taking which quantity as before, from Oh. Im. 36 88. 
we finally obtain 4h. 27m. 3238. as the instant 
when the upper limb of the sun will apparently be on 
the horizon of Constantinople during the earl 
morning of June 22, 1553. That is to say, he wi 
in reality rise 3m. 49°2s. sooner that he would have 
done had the earth’s aerial envelope been removed. 
It is quite obvious that at the instant of the 

eometrical rising of the sun’s centre, its zenith 

istance must be exactly 90°; or as affected by rə- 
fraction 90 3629; and these quantities must be 
employed as z in the formula given above if the 
instant of the rising of the ce»¿re of the sun is re- 
quired. In practice, though, sunrise means the 
moment of apparition of the sun’s upper limbabove 
the horizon. 

In reply to“ Suurise’s ” concluding question, the 
dip of the horizon at an altitude of 250rt. (allowing 
for refraction) may be taken at 15’ without sensible 


error. 

J. F.“ (query 30510, P: 348), may take it that 
at the mean distance of the moon from the earth, 
their common centre of gravity is situated at a 
distance of 289855 miles from the centre of the 
earth. In this calculation I have assumed that the 
51550 th part that of the earth; as 
this is the value adopted by Neison, and appears 
as accurate a one as is attainable in the existing 
state of our knowledge. 


A Fellow ofthe Royal Astronomical Society. 


lunar mass is 


THE ACCURACY OF THE PREDICTIONS 
OF THE HEIGHTS OF THE TIDES. 


[21519.]—Ir may seem a bold assertion to state 
that the newly devised method of treating the tidal 
problem, and which is based on the equilibrium 
theory, extended and enlarged, has been completely 
successful ; but this much may be declared, that by 
no other means have tide-tables been computed, so 
as to exhibit the heights of tides to the same degree 
of exactness. And as long as this continues to be 
the case, there is less to be feared from adversy 
criticism. That a wrong theory should be per- 
sistently bringing out correct results is contrary to 
general experience. If we select a series of tides 
observed through periods (not necessarily long 
ones) during which the atmospheric conditions have 
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remained stationary, the periods being chosen in all 
positions of the moon and sun in their respective 
orbits, it must be admitted that much has been 
done to make the proof couvincing, if not complete. 
In a cycle of 12 years, time would fail us to produce 
all such selected periods; a few only may be taken 
as a sample. Ant in looking at them it is necessary 
to take into consideration the proportion which the 
errors bear to the whole range of tide. Au error, 
for example, of 3 or 4in. is slight in comparison 
with the 300 to 350in. which represents the whole 
change of sea level, and may always be attributed 
to the casual effects of weather. 


Comparison OF THEORY AND OBSERVATION OF 
TipEs AT FLEETWOOD, MADE IN THE MONTHS 
oF APRIL, May, AND JUNE, 1883. 


| è 
: : E 
8 3 8 
Date. 2 e| Date. q | 
13 | 2 * 3 a 
3 3 f 3 8 f 
ai S S ög 
—— — — — Se — — — — 
1883. ft. in. ft. in. in. 1883. ft. in. ft. in. in. 
Mar. 3120 720 1174 Muy 2024 324 0-3 
April 120 820 6-2 2024 821 71 
119 719 10 23 2124 1024 4—6 
220) 420 2-29 2125 325 1—2 
219 1119 8—3 2223 323 0 -3 
321 821 5—3 2225 1025 8—2 
321 621 3-3 2325 625 4-2 
April 1225 1125 7-4 May 2426 126 0-1 
1225 224 11 -3 2425 525 2—3 
1324 224 1-1 2525 1126 0 +1 
1322 1022 11 +1 2524 1024 10 0 
1422 622 2-4 2625 525 641 
1421 021 171 2624 124 342 
1520 1121 273 2724 1024 11 +1 
1520 020 727 27 23 223 5-3 
16-20 1020 7-3 3 
1620 620 9+3 May 3022 822 8 0 
1721 621 4-2 3021 521 6 1 
1721 721 1174 3122 922 10 -1 
1822 622 11 +4 3122 122 342 
1822 923 1—4 June 123 823 9771 
1923 723 4—3 123 123 4 N 
1924 023 11-1 224 924 8 —1 
2024 924 6 —3 224 821 6-2 
2024 124 1 0 — — 
— — — — — 727 1027 10 0 
April 2922 1023 173 727 427 3—1 
221 121 7 +3 827 527 5 0 
3022 022 171 826 526 5 0 
3020 620 822 925 426 $42 
3121 721 7 0 925 025 121 
3120 720 5—2 1025 125 4-3 
— — — 1023 723 6-1 
May 1923 623 0-6 1123 923 9 0 
II 


1923 1123 li 0 


James Pearson, M. A., F. R. A. S. 
Fleetwood Vicarage, June 11. 


CLASSIFICATION OF TIDES. 


121520.]—Ir by this expression is meant the 
general theory of tides, Mr. Pearson (21592) must 
be well aware that the scientific or professional 
explanation of the phenomena are quite inscrutable 
to the ordizary observer. I have conversed with 
scores of nautical anl seatariug men, who have 
all ot them most strongly assured me that the main 
portion of the oceaus are no more affected by the 
tides than is the tea in their breakfast cups; and 
that no ebb or flow cau be detected for more than 
six or eight miles at the farthest from the shore. 
Are all the practical seameu iu the world mistaken 
in their positive opinions ou this subject? Unless 
they are so, the influcuce of the sun and the moon 
must surely extend beyond the mere coast-line, 
along some of our shores?’ One would naturally 
suppose that the very reverse would be the case, 
aud that the centre of the various oceaus would 
rise and fall, and leave the margin along the shores 
almost entirely uuaffected. I do not see how the 
‘accuracy of Newton’s law“ cau be satisfactorily 
proved when every practical sailor in the world 
most positively asserts that for every single mile 
which shows any ebb or flow of the tide there are, 
at least, 1,000 miles altogether uninfluenced by 
solar or lunar attraction! As far as the ordinary 
observer is enabled to julge or rely on 
the evidence of his senses, he would say that 
from what they can see, it would appear that the 
laud or shore itself was attracted upwards, and 
aguin subsided, rather than the water. If anyone 
will take hold of one end of a floating plank, and 
geutly move it up and down in the water, they will 
see exactly what takes place on the seashore, at the 
rising or falling of the tide. All this may sound 
very unprofesst ual; but all I wish to insist upon 
is that facts and theory are directly at variance on 
this subject, aud that not one sailor in ten thousand 
would confirm Mr. Pearson's statements. If the 
recognited theory is the true oue, Mr. P. will 


admit that the tides ought to rise higher in mid- 
ocean than on the confines of the shore, and round 
the Polynesian and other islands of the Archi- 
pelago, they should rise simultaneously on every 
side, several hundred feet higher than they do on 
the more distant continents. Is this the case? I 
ask for information, not knowing the facts. If 
Mr. Pearson would kindly send to these notes the 
section of a sphere, with the sun and moon in their 
proper position, and a dotted circle to show the 
elevation of the tides, it might tend to simplify his 
rather obscure description of them. 
John Hampden. 


SOME HYPOTHETICAL CONDITIONS 
PROPOSED FOR THE MATTER AND 
MOTIONS OF COMETS. 


[21521.] — THE propositions offered in this paper 
muy be limited to the conditions of certain comets 
which follow in orbits of great eccentricity and 
such as are composed of highly attenuated matter. 

(a) Comets considered as gravitative matter.—The 
certainty that the orbits of comets conform to the 
laws of gravitation, clearly laid down by Newton, 
would lead us to infer that they are composed of 
quite ordinary gravitative matter. This is again in 
a certain degree confirmed by the spectroscope. 
Where it is thought that there must be a deviation 
from this law (by Sir J. Herschel and others who 
have followed him on this point) is that during the 
perihelion passage of the comet, the tail, which 
must be ccusidered a very material part of the 
cometary mass, diverges greatly from the normal 
elliptic or parabolic orbit. 

o meet this case, we are asked to assume that 
the tail is unlike any form of matter with which 
we are acquainted, that is, it is ønligravitatite, or 
that it becomes so from some cause at or near 
perihelion passage of the comet. It appears to the 
author that if the divergence of the tail appears 
difficult of explanation there are other points of 
cometary action which are still unsolved, and the 
law of universal gravitation is one of the last we 
should abandon, seeing that it has done perfect 
service Wherever our kuowledge of the conditions 
was exact. Further, upon the condition that the 
tail of the comet from some cause (evaporation 
or otherwise), appears to become repulsive from 
the sun, and in so far is anomalous to a gravitative 
system; yet there are other sufficient reasons that 
we may conclude that it cannot be repulsion, as the 
centre of gravity of the cometary mass follows 
constantly in the true orbit. For if a portion of 
the cometary mass, that is, the tail, changed tts 
state of constant attraction as ordinary gravitatire 
matter, and this portion became repe/s.ve from the 
sun by heat or otherwise, when the comet passed 
near perihelion, then the centre of gravity of the 
cometary mass would be influenced by this repul- 
sion, and wold lw displuced in relation to the sun's 
attraction, so that the sun woald no longer vcoupy 
the focal punt in the orbit of the portion of the 
ciieturi ie Chat ronained avails il. There- 
fore, a new form of orbit must necessarily be 
formed to suit the altered conditions of attraction, 
gravitatively central to the mass attracted, or there 
must be iu this case a deviation from Kepler's 
second law, a condition at least improbable. As 
regards the properties of any kuown matter, we 
muy take it heat has no effect whatever upon its 
pouderability, so that difference of gravitation from 
this cause would uot be possible through the dif- 
ference of temperature induced by the comet pass- 
ing very uear to the sun, and although gaseous 
matter might be expanded, it would still follow as 
nearly as possible in the cometary orbit, not “irene. 
Otherwise, from the fact that no considerable 
change of orbit is evident after perihelion passage 
of acomet, we may conclude that the centre of 
gravity of the cometary mass traverses the true 
orbit of its projection in space, and thereby con- 
forms to planetary laws in the same manner as 
any other eutirely gravitative system of matter. 

(b) Conditions under which a Comet may be Con- 
sidered asa Planetary Body.—Taking the evidence 
of apparent conditions of comets generally, we find 
them immense volumes of matter of somewhat 
symmetrical outward form. Therefore. forming 
evidently systems of matter, held together by 
interval forces which, no doubt, conform to the 
laws of gravitation, and in so far resemble planets. 
We find comets otherwise of very small density, 
as is evident from their disturbing the orbit of a 
planet very little in passing uear to it. Therefore, 
to account for such immense volume aud small 
density, in a solitary or planetary-like system, we 
have iu the first place to consider the possibilities of 
ordinary gravitative matter being held symmetri- 
cally in auy such system, wherein the matter itself 
is in a stute of very great tenuity. 

(„% Now, following the analogy of things known 
to account for an enormous diffusion of matter 
from or about a central attraction of gravitation, 
being either engeudered or maintained as an 
extensive planetary-like system, such as a comet 
may be considered to be; we have two couditions 
Which may so far react upon a gravitating or 


centralising force as to insure this state of diffu- 
sion, tenuity, or decentralisation. 


I.— Heat forces (or motions) may separate the 
partsofa unit system of matter to any degree of 
tenuity. I. — The tangential action of the revolution 
of the outward parts of a graritative system ahouta 
centre or focus may separate these parts propor- 
tionally to their velocities toany degree of tenuity., 


(d) If we consider the probability of the one or 
other of these forces being entirely or principall 
active in a cometary system, we find that, wi 
regard to the first, that to maintain a degree of heat 
sufficient to diffuse gravitative matter to such 
extreme tenuity as we witness in comets, we must 
assume great intensity of this heat, even if we 
assume the central attraction small. Further, for 
this heat to act as a separative force we must 
assume a gaseous state, as heated solids do not repel 
each other. Then, again, if we assume the heat 

resent to be sufficient to account for the extreme 

iffusion nece to produce the known tenuity, 
still we have the difficulty present that this heat 
will be subject to constant radiation in space, from 
all exterior parts of the system, and therefore the 
comet be subject to a constant loss of the deerne 
tralising force, which would support its tenuity. 
As we know that the larger comets pass to ve 
distant regions, where little heat can be deriv 
from the sun, we can scarcely imagine that heat 
sufficient to maintain the enormous diffusion of 
matter we observe can be sufficiently conserved in 
their entire systems. So that we must conceive 
that if the ccmetary state depended upon a force 
subject to such diffusion, that gravitation being 
constantly active within the system would, within 
a moderate period, reduce the comet to a paren 
mass, which, as a solid or liquid from its redu 
dimensions, would after this period possibly become 
invisible to us, unless projected very near the 
earth. 

(e) Further, if we assume the comet to be entirely 
gaseous matter we can scarcely imagine a degree 
of heat sufficient to render this visible, neither can 
gaseous matter reflect the solar rays. Therefore, 
upon the whole, we are led to consider the first 
condition as highly improbable to account for the 
observed tenuity, and at the same time the illu- 
mination of the whole comet as a visible body. 
On the other hand it does not appear improbable, 
with respect to certain comets, that sufficient heat 
is maintained in the nucleus (in some cases, per- 
haps, from passing very near the sun) to render 
this visible in itself, and sufficiently so also to 
illuminate the surrounding matter of the comet and 
tail to a certain degree. 7 

() We may now consider the second condition 
proposed: — That the tangential astion af the rerolu- 
lion of the outward parts of a gracitative syvtem 
about a centre or focus, may separate these parts 
proportionally to their velocities to any degre: of 
tenuity. In this proportion we may observe that if 
the cometary volume is maintained by the revolu- 
tion of its outward parts moving in ellie orbits, 
we have conditious that bear strong analogy to the 
motious of planetary bodies. Thus, as far as we 
know, all planets and systems that we can observe 
are in revolution, both in their own masses, and in 
the attendant parts of their systems (satellites, 
rings). Therefore, by analogy, we must assume 
that the 0% %%%; parts of the cometary system are 
in such revolution. And as the satellite may re- 


volve at any distance from its primary in elliptic 
orbit, so also may any of the outward parts of a 
comet, however small, revolve. Further, if this 


motive system is assumed for the comet we have 
initial energy conserved, as there is no loss as with 
heat, except we imagine resistance by a surround- 
ing medium, of which we have no evidence from 
other planetary phenomena. 

(9) If we accept the condition first proposed as 
regards heat to be in degree active: by this the 
nucleus of a comet mary be probably heated, solid 
matter surrounded with a gaseous envelope, 
although this heat can be scarcely imagined to be 
sufticient to maintain the large outward cometary 
mass of the tenuity observed. Nevertheless, the 
nucleus would illuminate such exterior parts as I 
have proposed to be in revolution about it, but in 
this we haveclearly the necessity that such 

rts should be solid or liquid matter to be visible 
Fot gaseous). . 

In comets that pass very near to the sun it is 
presumable that through the great heat they receive 
near perihelion, that any ordinary matter with 
which we are acquainted, and which might form 
part of the complete comet, would be reduced at 
the time to vapour or gas. This being the case 
after perihelion, by after radiation of heat received 
in space, from the gaseous outward parts, conden- 
sations may occur in these parts about separate 
centres, aud form sphericles under the same condi- 
tions as clouds are formed in the earth system, aud 
these would appear in mass as cloud, and in this 
state would traverse the orbit of the cometary 
system forming parts of the coma and tail. 

(% Now, as regards the magnitude of each 
separate part or particle now proposed, as an out- 
ward revolving part of the cometary system, this 


22 


225 


JUNE 1883. 


ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 952. 


, 


363 


may be as small as we like to conceive it, assuming 
its mass sufhvient to reflect a ray of white light, 
That such minute come matter may exist, we 
may possibly find some analogy in the system of 
small meteors which revolve in elliptic orbits about 
a solar focus, an@ which are sometimes brought 
within the attractive radius of the earth, and of 
the cosmic dust discovered in snow by Prof. 
Nordeuskiold (“ Voyage of the Tega”). 

(1) If the exterior cometary matter be separate 
particles, as proposed, is in rapid revolution round 
the nucleus of the comet, which I assume is neces- 
sary to maintain the extent of what we may term 
the cometary volume of the tenuity observed, 
then this revolving matter may be projected 
in elliptic orbits, either as separate particles (satel- 
lites), or more probably in accumulations or 
series in one or more gravitative systems in the 
form of more or less perfect rings or bands, the 
orbits of which may cut the solar cometary plane 
at all angles. I will now endeavour to trace 
what would be the action of such a system in 
moving in an elliptic or parabolic orbit round the 
sun, reserving certain appearances for after con- 
sideration. 

(7) Comet-tails Train. Under the conditions pro- 
Dosed, aud for the purposes of this paper, the word 
ta,“ will be entirely a misnomer, as the matter 
Which forms the tail of the exterior parts in 
revolution about the nucleus, is assumed to change 
pontot and become at another time part of the head. 

t will therefore be convenient to call all the matter 
of the comet except the nucleus by another name, 
for which I will use the word train, which has been 
before sometimes used. 

(4) Following the conditions proposed, that the 
comet is made up of separate parts in rapid revo- 
lution around the nucleus, we must then assume, 
by the laws of gravitation, that the ceutre of 
gravitation of the mass held by mutual attractions 
will be restrained to follow‘an elliptic, parabolic, or 
hyperbolic path. But the separate parts of the 
1 which, together, forms the (rain, may 

escribe elliptic curves about their common centres of 
gravity, the nucleus modified by their mutual attrac- 
tiuns to cach other, and by the disturbing attractions 
of thr sun, 

C) Elougation of the Entire Cometary Mass near 
Perihelion,—Now, as regards the proper motion of 
the system of the comet constituted as I propose, 
we may consider that the velocities of its separate 
outward parts, as of all planetary bodies, are such 
that the areas described by the radii vectores are 
proportional to the times—that is, in relation to 
their own focus, and so far as this system is uudis- 
turbed by exterior attractions. Further, that we 
kuow nothing in astronomy of resistance by a sur- 
rounding medium. Therefore, however small we 
assume the exterior separate parts which I propose 
to form the train of the comet, these will separately 
maintain their velocities in relation to the nucleus 
consistently with the length of curves described by 
their radii vectores in equal times. 

(1) These premises being granted, we may next 
consider the conditions present of the relative at- 
tractious upon the separate parts of the cometary 
mass in combination with that of its superior focus 
the sun. For this we may first, for simplicity, and 
to save the complication of superimposed motions, 
consider the comet as an immense system of matter 
lu separate parts, either as a mass of separate 
meteorites or cosmic or nebulous matter, this ex- 
terior matter to the nucleus being assumed for the 
present vat to be in revolution about the nucleus, as 
our theory demands that it should be. Then as- 
suming the whole matter of the comet by vertical 
attraction of its parts, or otherwise, takes the form 
of a globular mass, either with nucleus or uot, so 
long as it forms a gravitation system; and takin 
this globular mass at a position of aphelion, at sich 
a distance from the sun as the sun’s attiaction 
would uot naturally disturb this globular arrange- 
meut of its parts. It would then be clear that as 
the cometary mass (now assumed not in revolution) 
approached the sun that each of the separate parts 
of the mass would be accelerated directly as the 
leugth of curve described by its radii vectores in 
unit of time about the solar focus. Therefore, the 
forward parts traversing space towards the sun 
would move at this approach much more quickly 
than the following parts. and the entire comet. 
circular at aise would be enormously elongated 
in ellipsoidal form in passing very near the sun. By 
the same laws also acting inversely in passing from 
the sun, its mass would be contracted. Thi» principle 
may be shown by Fig. 1. 

Let A be the sun, and bed three particles of 
matter in the train revolving in an orbit around the 
sun shown by the surrounding line. Let the entire 
comet formed of i ee parts extend from ò to d. 
Let / be a forwar 
and d a following particle. Then will the velocity 
of „ be greater than c at the period of approach 
towards the nucleus, and e greater than d propor- 
tionally to the lengths of curve described by their 
radii vectores in unit of time, so that as the comet 
. the sun it mass system or volume will be 
elongated in space. 

) Under the above conditions, we may observe, 


particle, ¢ a central particle, | 


upon the whole in considering the cometary mass 
(not in revolution), that all the parts of the comet in 
any plane would follow each other in strictly elliptic 
or bolic orbits about the sun; and although the 
tail or following part would constantly increase in 
length in approaching the sun, it would not diverge 


E, G. „ 


from the sun in passing near it, or the separate 
arts move out of their separate solar orbits. 
herefore there must be present other conditions 
to account for the divergence which is universally 
observed. 

(0) Orbits of the outirard Parts of a Comet. Focal 
Iv. We may now follow the conditions just 
proposed, and assume that the comet resembles a 
planet surrounded by a revulving system of matter 
equivalent to a system of satellites, or to Saturn’s 
rings, this revolving matter being meteorites, dust, 
or nebulous matter, and that the revolving 
mass (which I have deuominated the train) will 
not only be sensitive to the attractions of its 
nucleus, but also to the attractions of the sun at 
the same time. Then as the sun’s attraction will 
not be lineal with the major axis of the comets 
mass in its assumed elongated form, the outward 
parts of the train which are projected forward of 
the nucleus during its rotation will be drawn 
towards the sun, and if the motive direction of 
these is inwards towards the sun, as it will be in 
the exterior part in revolution in the solar-cometary 
plane about the uucleus, these will be drawn 
towards the nucleus also; and in the smaller arc 
thereby induced by increased attraction will,.pbave 
their velocity accelerated (Kepler's second law). In 
this manner, although the matter of the train will 
be elongated in space by the differences of velocity 
of its parts in passing over separate parts of the 
curve described by its radii vectores; still, the 
nucleus or centre of gravity of the system will 
maintain a position at the forward focus of the 
orbit of the train, and all parts of this will be 
induced to move in an orbit round its nucleus, 
which will closely resemble (as far as conditions 
yet given are concerned) that of the superior orbit 
of the entire comet moving round the sun. This 
matter may be better conceived by reference to 
Fig. 2. Let A be the sun. B the nucleus of a comet, 


, C.e. 


c a particle moving in its orbit in the solar cometary 
lane, shown by an ellipsoidal outline. Draw a 
fine through the centre of the sun, and through the 


nucleus of the comet to represent gravity to con 
the orbit shown by the outline. en will 
the combined attractions of the sun and 


the nucleus exert greater attraction upon a 
particle in this position as the comet approaches 
nearer to the sun than was exerted upon it by the 
nucleus only, and such attraction will cause the 

icle to move nearer to the nucleus, or inwards 
in a direction towards a point d. In such a position 
as its forward radii vectores will be shortened, and 
its velocity increased, proportionately to the lengths 
of curve now described by its smaller radii vectores. 
It will thus also maintain the nucleus at its focal 
point within the comet, although the cometary 
mass be elongated by the increased velocity of its 
forward parts ($ i.) 

Direction of the Cometary Train in Relation to the 
Sun (p).—By the above conditions, it will be seen 
that the separate particles of the train of the comet 
will be actuated by forces which will be the re- 
sultants of the combined attractions of the sun and 
those of their own proper nucleus, and that the 
nucleus by its proper motion in relation to the sun 
will constantly chunge the direction of the resultant 
of the attractions upon the parts of the train. The 
particles of the train will also be subject to the 
attractions of their own masses upou each other ; 
and if the train is a combination of 1 systems 
as proposed, these attractions will still further 
modify the conditions given. The principle now 
offered may be best described by Fig. 3, for which 
I will again take the position of revolving matter 
on the solar cometary plane only. 

Thus: Let A be the sun, B B’ B”, three positions 
of the nucleus of a comet moving in the orbits Y Z, 
YZ', and 1 Zz. Let ce be three particles of 
matter which form part of a continuous attraetive 
series forming the train. When the nucleus is at 


B, and moving in the orbit Y Z, then will the con- 
tinuous series of particles arriving at c not only be 
actuated by the attraction of their nucleus, but 
will be accelerated by the attraction of the sun 
directly lineal to their motive path in the direction 
d, and all following parts arriving will be mutually 
attracted in series in the same direction. Therefore 
the particle ¢ will be both accelerated, and be drawn 
at the same time towards its nucleus B, and by 


z FIG. J 


the curve of its smaller radius vector, it will pass 
nearer the nucleus with greatly accelerated speed. 

q. Now, as regards the attraction of its nucleus 
and the velocity engendered in particles moviug 
about it by this attraction, this velocity would be 
maintained, varying ouly inversely proportional to 
the squares of length of its radii vectores onwards 
to e, but from d to e the sun’s attraction would 
still draw the particles towards the cometary nucleus, 
so that throughout perihelion passage the curva- 
ture would be in a certain degree maintained as 
at perihelion, directing the particle thereby to- 
wards the point f. The apparent effects of this 
will be that the whole mass of the train considered 
as an elliptic mass in revolution will be, as it were, 
pulled forward in the direction of its rotation, and 
whirled round in space so that the position uf the yun 
may be maintained constantly linear with the least 
radius vector of the parts of the train that pass nearest 
fo it, and the whole train of the comet, although 
describing an ellipso-epicycloidal curve, will be as 
far as possible constantly symmetrical about its 
perigee. The orbit of the train thereby changing 
to make this possible to the positions X 27, and 
“Z., when the nucleus of the comet arrives at 
position B’ and B. 

(r) Widening of the Tail by crossing Orhits.—One 
other point to be considered under the conditions 
given above is that as the newly placed perigee at 
every change of position in relation to the cometary 
nucleus, and to the sun. will intluence the parts of 
the train only in proportion as they are accelerated. 
Therefore, the parts which have just passed perigee 
of the nucleus will have the accelerative force due 
to the sun fully impressed, whereas the parts 
arriving at perigee will not be so impressed, but 
will retain a part of the force due to their initial 
velocity in relation to the previous position of the 
nucleus at the last time they pass between it and the 
sun; therefore, the following parts will not main- 
tain quite a N position to their future 
perigee, but will lag behind this position, so that the 
general path of projection of the train will be con- 
stantly of greater curvature upon the exterior of 
the orbit than towards the sun. 

(s) If the matter in revolution about the cometar 
nucleus revolve in different periods according to 
Kepler’s third law (as the planetary matter about 
the sun), then the orbits of the parts of least 
period of revolution (which will be the nearer) to the 
nucleus will appear to lag less than the outward 


FI G.F. 


parts of longer revolution period about the nucleus, 
so that by this means a crossing of orbit will occur, 
yroducing either a widening or opening of the tail. 
Under these conditions also possible collisions may 
also occur, producing complicated effects impossible 
to follow here. Fig. 4 will represent the normal 
conditions in the solar-cometary prane where the 
orbits are assumed to be conserved. 

Let A be the sun, B the cometary nucleus, C will 
represent the orbit of a particle of omger revolution 
period, d the orbit of a particle of shorter period. 
After perihelion of the entire comet in relation to 


— — 2 — 


m 


the sun, this system of forces, by the changed dis- 
Positions or 1 will act inversely. 


will, more or less, disturb the general conditions 
thus: As the sun causes acceleration to the parts of 


of perigee of the ay en, and thus form incipiently 
l ill 


receives, will be expanded towards this head ; so 
that the nucleus may disappear in the head or 


t are nearest the nucleus. In the late comet 1 
Was anxious to observe whether any a pearance 
could be detected of projection beyond the extent 


darker part behind the visible tail, by Mr. C. J. B. 
Williams, at Cannes, France,* as also by Mr. Henry 
Cecil, at Bournemouth. t 

Upon principles here discussed, the cometic 


matter in revolution about the nucleus causes each 


revolving particles visible to us. In this manner 
the nucleus itself may become invisible or dimmed 


other hund, the light received directly from the 


nucleus 


only between the revolving parts crossing the field 
of light. From these Causesit is possible that some 
of the most remarkable appearances of projection 
of cometary matter suddenly from the nucleus 
through immense distances may be merely the 
lighting of parts of the cometary system, which 


already 


THE 


i J Ants ccnstruction was noticed Vol. 


III., p. 
Roger’s 


Menivirs of the Royal Astronom. Society.“ 
Iu Vol. X., 73, is an extract from the Eneve. 


AGT 


mathematical] formule, which is corrected at p. 152, 
and specially at page 179 by “our” «& F. R. A. S.“ 
lis extract is exceedingly interesting to amateurs ; 


ut as 
number 
if he thi 


In Vol. XII. are several interesting letters b 
„ Hyperion,” the one at Tage 585, treating of the 
dialvte, gives a description of an S} aperture made 
Wray for Mr. Buckingham, and referring 
further inquiries to an exhaustive article by the 


by Mr. 


Rev. T. 


— 9 


The correctors were convex crown glass 22 in. 
dia.. and czin. focus, and concave, of ver 
dense flint, with curves to match, the deeper curves 


* 
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I mention this because this construction is 
generally favourably noticed in the older works on 
optics, and many amateurs would wonder they are 
not offered Ly opticians. 

è was most successful, however, with a concave 
of castor-oil mixed with oil of cassia. The next 
account appears in Vol. XX., p. 525, by Mr. 
Ingall, who there promises to give a more detailed 
account of his * method of treating spherical error 
of the various kinds (sometimes of a most trouble- 
some nature) in a practical way.” 

In Vol. XXI., page 30, is an exceedingly interest- 
ing and illustrated letter by Prof. H. I. Smith, 
alluded to by “O. V.,“ and who says: The 
curves of the 1 of this (7tin.) i were 
simply duplicates of a previous one of half 
length. and in order to test how far the elements 
for correction of s herical and chromatic aberration 
existed in the com ination itself, no test was made 


as it only alters the position of the sun (or fixed 
light), by about one degree in a whole rotation of 
the carik on its axis; that is to say, the earth 
rotates on its axis in about 23 hours 50 minutes, 
and by the time it has made one rotation, it will 
have moved forward in its orbit one degree, so 
that, before the sun can be again vertical to the 
ill require to Totate one 
degree more, which is equal to about four minutes. 
Now, as the longest day at Greenwich (the place 


ead chout Porshe tion Passage 
Comet.—Under the above conditions, inde- 
tly of the complication of motion of cometary 


described, would be quite imperceptible, l 
Your readers will haye seen that any sundial, 
made for any latitude, and in any position — 
whether horizontal, vertical, declining, reclining, or 
equatorial, &c.—would answer the same pur se 
as the one described, only it will require to be fixed 
in the same position on the globe as it would 
occupy on the earth. 
With regard to the latitude and longitude 
affecting sundials I need not say anything, as 80 
simple a subject requires no explanation to those 
who are unbiased. W. Peck. 


lens nearer the object-glass. 


flatter sides of the corrector gether, and the crown 
y | verses this plan in Vol. XX. 


two lenses of the correctors to a small amount 
equal to a double thickness of ordinary visiting 
card: and he is of opinion that the instrument has 
eathin itself a considerable range of correction, and 
y | that the performance of this instrument was upon 
the whole exceedingly satisfactory 
(XX 


[21525.]—I BELIEVE that the above subject is 
one which may be profitably discussed in these 


ngall’s promised communication on his method of 
treating spherical aberration ; but as Mr. Bradbury 
is best adapted to deal with it, I shall leave it in 
his hands. Next a pears a letter from Mr. B. him- 
self, giving a skete and description, on p. 251, of 
rack and pinion movement for shifting the relative 
positions of all the lenses: and on P- 589 a letter 
trom Mr. Oldfield, iving a set of curves for a din. 
O. g. of about 72in. eus. correctors 24 dia., and all 
made from Chance's Glass, dense flint and white 
Crown. Hitherto the glass recommended had been 
of foreign make and dificult to obtain. 

J. C. L. 


be so, I should like to hear what effect distance has 
on the controlling power. 

It is enerally admitted by those who possess 
this faculty, that its exercise induces a feeſi g of 
exhaustion. This would indicate that a quantity 


(To be continued.) 


THUNDERSTORM AT DUNSE, BER. 

WICKSHIRE, N. B., AND SINGULAR 
PHENOMENON CONNECTED WITH 
IT 


to be illuminated by the nucleus, and b 


21523. O Saturday, the 9th of this month, 
about 11 o’clock a.m., a thunderstorm broke over | ¢ 
the town, accompanied with a very heavy fall of 
rain. Four boys, each about 10 ears of age, were 


the form of sound and light reaches the brain 
will be proportional to the Open spaces through the medium of the eye and ear. But 
with the rain. They entered the doorway of the 
stable, 15 55 the nearest house, but had scarce 
entered it when the lightning broke on à xew- tree 
at the back of the stable. Part of a wa near to 


existed, but were invisible to us. 
W. F. Stanley. 


DIALYTE OR “ROGERIAN” 
TELESCOPE. 


intervention of what I ee ih ordi y 
: nay Organs of transmission + e phenomena 

the end: and when the yew-tree was struck one of magnetism show that there need be no perceptible 
Carrier for the transmission of force: or We ma 
instance; gravitation, which binds together the 
universe, Hence, it does not appear preposterous 


201, by our“ F. R. A. S.. who says “Mr. 
Paper appears in ( in Vol. III. of accomplishes this may not be reeptible to the 
ordinary senses. rderic Vital. 


“ing a very erroneous co of the eo 
seal fe d: 71526.]—I can assure Mr. Lancaster, 21511, p. 
337, that the action of mind upon mind is not 
“bosh,” but an absolute, well established fact in 
nature. Nor is it, as he considers it, the latest 


our friend Mr. Bradbury will have the y } í : 
physical Wonder,“ seeing that the fact and its par- 


I will leave him to deal with it and to copy | b 


Oys, more or less, presented similar appearances, 
uks fit. j f 


During the course o two days the appearances had 
Y j all left their skin, and all of them have fully Te- 
covered. A photo. was taken of the boy wit the 
largest impression: and although not before jt had 
begun to fade, still it is distinct enough to preserve a : : 
this wonderful Phenomenon. Can any of your and will, might not, for instance, deflect a vege- 
scientific readers offer an explanation? table growth as light does. He refers to a con juror 
We ma tate that in rehearsing the details toa 

y or two after it occurred, he gave it as 

a fact that sheep struck and killed during a thunder- 
storm, when the skin Was removed, had the im- 


W. Webb in Vol. VII., Lutelhetnal O. 
This led to a letter from Mr. Ingall, Vol. 


Which impression must have been struck through 
the outer skin. 


jacket aud shirt as well, and this circumstance | explanation in urrine applies to cases of transfer 


cemented, makes it the more wonderful. of thought occurring eee 1 act af touch, cr 
As regards fluid lenses, the subject appears to] Dunse N. B. John Williamson. even from another room. 118 ave known to 
have been threshed out in Vols. XII. aud XIII. , * Occur scores of times, and with Several different 


they were condemned by so high an authority as 
Mr. Wray, who spent a considerable amount of SUNDIAL. 


time and 


* Natyre, Oct. 26, P. 662. t Nature, Nov. 10, p. 52. | altogether. I did not require to ignore this motion, 


people, and I have given particulars several times 
in these pages. I have repeatedly made people: 
Perform slight acts by the mental operation of my 
own will, when they had not the slightest idea tha 
any such influence was Operating on them, and th: 


2152t.J—Mr, Hamrpen says that I have found 


money, but ultimately abandon them. f 
z e ed them it convenient to ignore the earth's orbital motion 


Jone 22, 1883. 
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is of course a pure influence of mind on mind; that 
very action, too, is familiar to most people in the 
well-known fact, that a conceutrated look at a per- 
son ynaùbie to see that vit are looking, as, when 
sittiug in front of you in a public place, will almost 
certuinly make that person uneasy, and cause him, 
and still more often her, to turn round and look at 
you. Of course the action is mysterious, but not a 
bit more so, or more inexplicable, than many 
things perfectly familiar to us as facts. 

Tu face of the wonderful discoveries of the last 
few years in the actions of radiant forces, and re- 
membering that we know absolutely nothing 
Whateveras to the link which connects consciousness to 
our material surroundings, that no man living has 
the faintest notion asto how or why he sees, or 
fecls, or thinks, a little humility in forming opinions 
is not uncalled for. At all events I can distinctly 
affirm that I have known several people who would 
have instantly read off the number of a note held 
by a person who knew and thought of the number, 
though blindfolded and separated by the whole 
width of aroom. So Mr. Bishop's performances 
are quite insigniticant to my mind. Sigma. 


THE GLASGOW ACOIDENT. 


{21527.]—GENERAL HUTCHINSON’S report upon 
the very serious collision which occurred at the 
Eglinton-street Junction, Glasgow, on the Cale- 
donian Railway, on the 19th ch, has just been 
issued. 

In this case, the 6.15 p.m. passenger train from 
Glasgow to East Kilbride was crossing the junc- 
tion at Eglinton-street, when it was run into by 
the 5.0 p.m. earth train from Edinburgh. Four 
passengers were killed and 53 injured ; the drivers 
aud firemen were also injured. The total estimated 
cost of repairs to roning Stork being £570 15s. 

The cause of the accident was that the driver of 
the Edinburgh train started, and ran past a signal 
at darner ; this man only became a driver ou the 
Caledonian Railway on the l9th January, at the 
time of the e, but had previously been many 
years with North-Western Company. He had been 
charged with culpable homicide, but had been ad- 
mitted to bail, falled to appear at his trial, and has 
been outlawed. 

Both trains were fitted with the Westinghouse- 
brake, and the report tells us if a good look- 
out had been kept thut, considering the brake-power, 
the trains could “ have been stopped in time to 
avoid the collision.“ 

The two drivers from their sides of their engines 
could not get a good view of each other’s trains; 
the two firemen were not looking out—one attend- 
ing to the injector, the other to the fire. It is, 
unfortunately, a fact, that in too many instances it 
is becomiug quite a usual thing for firemen and 
guards to think that the looking out is solely in the 
hands of the driver. 

General Hutchinson states: It cannot, in my 
opinion, be too strongly insisted on, that firemen 
and guards should be held as responsible as drivers 
tur looking out for signals, especially at junctions, 
so that the effeets of inadvertence or carelessness 
on the part of drivers may, as far as possible, 
be ueutralised. Although the collision took place 
so quickly after danger had been realised, as not to 
allow of the brake-action preventing the telescop- 
iug of the first and second vehicles of the East 
Kubride train, this action, whether applied auto- 
matically or otherwise, was, uo doubt of much use 
in kecping the other vehicles of this train, as well 
ag all those of the Edinburgh train, from overrun- 
uing each other. 

Clement E. Stretton. 

tilen Magna, June 18. 


“HOW A MAN WALKS.” 


"21528.J—Is not the“ diagonal movement’’ to 
which the American Pupular Science News directs 
attention (p. 332) rather inconsequential? Is it 
not, to speak vulgarly, taking hold of the wrong 
end of the stick’ The diagonal limbs,“ says 
your contemporary, always swing in the same 
direction during locomotion, which is quite true, 
when it meaus that the left arm is swung forward 
at the same time as the right leg; but if 
„diagonal“ is supposed to mean anything unsym- 
metrical. permit me to suggest that it is the wrong 
way to look at“ how a man walks.“ The point 
to be observed is not that the left arm swings 
forward with the right leg, but that each side is 
balanced, the arm and leg swinging in opposite 
directions, the motion being perfectly symmetrical 
with nothing ‘‘diagonal’’ about it, unless you 
compare oue side with the other, and then 
„diagonal“ only because the right leg being 
rudvanciug, the left is necessarily behind, with the 
arm belouging to its side consequently advancing 
with the right leg, not because the latter is 
advancing. but because the left leg is lagging 
behind. What your contemporary says about the 
athlete swinging his arins to and fro with a quick- 
mess which corresponds with the motion of his 
swift feet, is true only under certain conditions, 
and is different in the case of walking and running. 


The simple fact seems to be that the arm swings 
back automatically as the leg on the same side 
advances, but there is uo difficulty in walking very 
rapidly with the arms across the chest, although tu 
get the highest speed the arms are allowed full 
swing. Athletes generally reserve this liberty 
until they make what is called their effort,“ and 
are careful to keep their arms as quiet as possible 
during the earlier periods of a race. 
Nun. Dor. 


PLAGIARISM. 


(21529.]—I oBsEEVE in this week's issue of the 
ENoLisn MECHANIC (p. 352) a short article on 
“Howa Man Walks,“ which is attributed to the 
American Popular Science News. Permit me toiu- 
form your readers that the remarks there given 
first appeared in print in England: they seem to 
have been copied in America without acknowledg- 
ment, and I now find them coming into existence 
again in this country stamped with a spurious 
authority. The observations on a man's walk are 
taken word for word from an article of mine on 
„How an Animal Walks,’’ in the fifth volume of 
Science for A (Cassell aud Co. 

William Ackroyd. 


KEY CHARACTERISTICS IN PIANO 
MUSIC. 


[21530.J—Iw letter 21514 Capt. Cuttle ” asks 
whether, if a piano is tuned on a flat key, the 
natural key would then exhibit the peculiarities 
usually observed in a flat key? The answer is, Of 
course it would, because the whole difference is due 
entirely to temperament: but it must be stipulated 
that the tuner should make just the same allowances 
in the different parts of the scale as he would have 
made if tuning on C. The only way to convince 
people is to show them the effects on two equal 
tempered instruments of different pitch. Thus one 
piano might have mid. C so many vibrations, and 
another C sharp exactly the same number, the 
other notes to be all in correspondence with the 
pitch set. Now here it is obvious a tune could be 
played in C natural on one instrument, and at an 
identical pitch in D flat on another. Where would 
the. key characteristics come in then, if they were not 
due to the allowauces of the equal temperament ? 

N. E. Child. 


ADAPTERS FOR MICROSCOPES. 


(21531.]—I THINE Mr. Nelson’s so-called adapter 
is wrongly described, inasmuch as there is no collar 
screwed on to the objective. The objective screw is 
cut so as to form the (7) three radially disposed 
projecting pins,“ aud the thread of the nose piece 
1s also cut so that the objective can be thrust in 
and then turned, and has the same effect as though 
it had been screwed in in the ordinary way It in 
no way interferes with the objective or the nose- 
thread, which can be used respectively for other 
microscopes or objectives. It is ueedless to describe 
its simplicity and advantages. I think ‘‘ bayonet 
joint” should be ordnance gun. 

Mr. Curties’ adapter has to be specially fitted to 
each oljective, and I cannot help thinking that the 
* grip’? will never stand the wear and tear that an 
objective thread is put to. 

John Alex. Ollard, F. R. M. S. 
Member of the Quekett Micro. Club. 


ALCOHOL AS A REMEDY FOR BURNS. 


(21532.J)—I see alcohol recommended as a 
remedy for burns. Many years ago I accidentally 
discovered the same fact; but on consideration after 
experience on my own person, I am of opinion the 
spirit simply acts by cooling the part. I scalded 
one hand very badly with boiling water, and I 
found the pain stopped on keeping the hand 
in cold running water. I repeatedly took the 
hand from the water to let it be dressed with the 
usual remedies, but every attempt simply ended on 
the bandages being pulled off and fresh application 
of the cold water. Under every other remedy the 
pain was unbearable, In this instance blisters did 
not form, but a small open sore came on the wrist 
and kept open several weeks. I used the water 
continously for four or five hours until the pain was 
greatly reduced on removing the hand from the 
cold water. I treasured this experience and gave 
the remedy another trial in a far more unequivocal 
case. Iwas boiling glycerine aud gelatine fora 
hectograph, and the composition was about free 
from water when the bottom of the vessel blew out 
and the composition went over my hands. There 
was no mistake about the temperature as the skin 
was destroyed superficially. The shock produced 
intense nausea and I made up my mind to expect 
very bad hands and the loss of several nails. I 
applied cold water at once. The water not being 
very cool I added small pieces of ice to it. After five 
or six hours’ treatment the pain did not recur on 
stopping the treatment. Neither hand was disabled, 
and the only inconvenience I suffered was froma 
few trifling blisters. I have no hesitation whatever 
in condemuing the usual remedies, and iu recom- 


mending the prolonged application of cold water. 
I think it probable many lives have been sacrificed 
by an adhesion to the old remedies, for the pain of 
a large burn or scald is so severe as to do serious 
mischief if prolonged for hours. The use of cold 
water is recommended in a little medical book by a 
Dr. Russell. He recommends the addition of soda to 
to the water. A plentiful supply of cold water agi- 
tated and changed as necessary so as to stop the 
pain will, I am convinced, prevent the mischief of 
which the pain is a symptom. If any of your read- 
ers should have a misfortune rendering it possible to 
try the remedy, they would be doing a great service 
in communicating the result, for popular prejudice 
is so much against the application of cold in such’ 
cases, and so in favour of the application of the 
populae remedies, that I am convinced much need- 
ess suffering would be prevented if cold water were 
to replace the old remedies. I think it also probable 
that the old conclusion as to the proportionate area 
of a burn or scald which must prove fatal would be 
modified if the application of cold with the judici- 
ous use of stimulants, if necessary, were tried. 
Science Master. 


RATIONAL DRESS. 


[21533.]—I wotrp strongly recommend those 
interested, to write to Stuttgart, to Benger Sohue, 
for catalogue and particulars of Dr. Jaeger’s 
system, the wool régime, or normal clothing. 

he principal features of this system are (1) The 
clothing should be pure wool as most suitable 
material. (2) It should be light. (3) It should 
not impede the movements. (4) It should allow 
free transpiration. (5) There should be no opening 
down the front, but here the material should be 
double. The material chosen is tricot or stocking 
web for most garments, and while not going the 
length of Dr. Jaeger, who, I think, is too extreme 
in his views, I can testify that the material is most 
comfortable wear, and I find the shirts and hemd- 
hosen ” (shirt drawers), particularly the latter, ex- 
ceedingly comfortable wear. I am decidedly of 
opinion that a shirt very much too wide in the 
body, of which a superfluity has to be stuffed into 
the trousers, is far from rational; it is less 
economical in material, and less comfortable w 
wear than a shirt which fits the body (particularly 
at the waist) closer, and is continued below by 
drawers. For many years I have worn white shirts 
with no gathers in them anywhere, they wear better 
and are more comfortable than shirte with gathers. 
A firm has, I believe, registered a pattern of this 
kind. Iregard the white shirt, as at present made 
as au abomination, with its stiff front, collar, an 
cuffs. Coats with open frouts are far less rational 
than those with stand-up collars requiring no white 
shirt, Ke. Braces are most irrational as usuall 
made : they are far better if made to fasten wi 
four buttons only instead of six, the buttons should 
be placed 3 or 4in. from side seams of trousers, and 
the braces connected at back by a piece of stout 
elastic material to prevent them falling off the 
shoulders. If each brace is made of two pieces 
joined at an angle at the junction with the cross 
piece, they are more comfortable. If the trousers 
are properly cut in at the waist, these braces will be 
found exceedingly comfortable, for their presence is 
not felt even when stooping, and to mechanics, I 
am sure they would be found a boon. Any ordinary 

air of braces joined by a cross piece at back and 
buttoned as directed will be found far more com- 
fortable than the usual form, these leave the chest 
free to expand. A flannel shirt, straight jacket 
with low stand-up collar will be found a most 
comfortable and suitable dress for working in; if 
the shirt and jacket can be had of stocking web, so 
much the better. I think shoes and boots should 
have no raised heels at all, a piece of iron or brass, 
or nails might be used to decrease the wearing 
down of the edge. The general habit of bringing the 
foot to the ground in walking, so as to strike the 
ground first with the edge of the heel may be due 
to the general use of heeled boots. If the foot be 
brought down so as to avoid striking with the heel 
first. the shock to body will be found to be much re- 
duced, the spring of the arched form of the foot 
being brought into play ; but if the foot be brought 
down on the edge of the heel it is obvious the 
spring in the foot is rendered useless so far as 
saving the body from the shock due to the foot 
striking the ground. Let any sceptical reader try 
to walk as described in boots without heels, in 
slippers, or in bare feet, and he will understand my 
objection as to boot heels. No doubt wool is the 
best material for body clothing, but there is so 
much difficulty in washing it that many are deterred 
from using it. I have tried several recipes, but 
even with great care I find garments shrink and 
often smell of soap, as hot-water cannot be used. 
Will some reader who has been successful give his 
recipe ¢—has soda or ammonia solution in cald 
water been tried? Science Master. 


VABRNISHING BOOKCOVERS. 


[21534.] -Mosr readers have felt the inconveni- 
ence of the perishable nature of the covers of books 
bound in cloth, and the liability of such covers to 
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be attacked by insects. Such covers may be made 
very durable, and the books protected against 
insects, by simply giving the covers, inside and out 
a good coating of copal varnish. Any good oil 
varnish would do, but I used copal. The covers 
are improved in appearance, peig rendered 
damp-proof, are not marked by handling with 

rspiring hands. This is original with me, but I 
Bud it has also been thought of independently by 
a very experienced foreman of my acquaintance, 
who agrees with me in the utility of the varnishing, 
and varnishes all his books immediately he gets 
them. The inside varnishing may be omitted. 
Any articles covered with cloth, such as boxes for 
microscopic objects, may be greatly improved by 
varnishing, and many articles such as small boxes 
and cabinets, may be made of millboard covered 
with cloth and varnished, which without the use 
of varnish would be necessarily made of wood, be 
heavier, not so strong, and more clumsy. 

' Science Master. 


APHIDES. 


Ogee et quassia chips pour boiling water; 
when cold, strain and mix with soft soap. Use 
with syringe or otherwise. For greenhouses, to 
smoke out flies, &c. :—Brown paper, Gin. by Sin., 
soaked in spirits of nitre ; when ie „ made up into 
cigarettes with coarse tobacco and pepper, fastened 
in the middle with wire, and hun fon the roof, 
lighted at each end, will have the desired effect. 
Enfield. John Alex. Ollard. 


BEE-KEEPING. 


[21536.]—I PROMISED last week to send a letter 
on umang or artificial swarming ; but I will first 
ive details for supering. An examination of the 
ive will show if superingis advisable. If the upper 
parts of the combs are full of honey, and the bees 
seem crowded, put supers on at once: but if the 
combs are perfectly empty, it will be best to wait 
a few days. What are known as the American 
one-piece sections are about the best: the two pound 
ones are G}in. by dSjin., and the one pound 4}in. 
square; they fold up and make a box 2in. thick; 
there is a groove for foundation comb, which should 
be the lhin, and may be cut in the form of a tri- 
angle. The first method I tried for placing the 
supers on the hive was similar to that described by 
Mr. Watkins last week: but I have now adopted a 
simpler plan, preferable in many ways. The 
supers are set on loose strips of wood laid on the 
top of the frames. I cut strips 161in. long of jin. 
by 4in. stuff, and rabbet on both sides gin. They 
are laid parallel with the frames, and the supers 


— — — — oo oo oo oo coo 
TOPS OF FRAMES 
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set on them eight ina row; the space between the 
back and front of the hive, and the ends of the strips, 
is filled up with wood, say, in. thick, and as wide 
as may be required, going the whole length of the 
hive. The first and last supers are glazed, a piece 
of glass of suitable size being fixed in place with 
strips of gummed paper. The eight supers may be 
held together with a piece of string, the bees will 
fix them firmly in a day or so, when the string 
may be removed if desired: Pieces of zinc or thin 
wood should be slipped between each super, to in- 
sure the cells being sealed up level. The advan- 
es of this method of fixing supers over the 
ordinary plan are, First - cheapness. Second— 
the glazed ends allow the progress of the bees to 
be watched. Third—the strips being separate, 
one row of supers can be put in place, and another 
and another added as required. Fourth—the 
parts being small, pack easily for the winter, an 
important point when storage room is limited. 

In answer to J. Perry, I should certainly take 
super away if full. He may be sure that the bees 
have not neglected the body of the hive ; replace 
the super, and they will probably refill it. I have 
taken off eleven two pound sections to-day, filled 
beautifully. It is generally stated that zinc with 
suitable perforations should be placed between the 
supers and hive proper, in order to exclude the 
queen. I have never had any trouble in this way. 
and think the danger a very remote one, while 
35 zinc must prove a hindrance to the worker 

ees. 

CUniting.—Uniting bees should rarely be required 
with good management; but cases occur in which 
it is advisable. If, for exumple, there are two 
stocks too weak to do any good whilst divided, by 
uniting a good return of honey may be often ob- 
tained. Late swarms, again, unless very strong, 


are of but little value: two may be put together 
with advantage. 

In order to unite the bees in two hives, draw 
them towards one another, moving 3or 4ft. per 
day, until within 4ft. Smoke both hives and rap 
the sides, take out the frames and spray thin syrup 
over the bees. Set one hive between’ the places 
occupied by the two, and transfer the other frames 
and bees to it, putting all the brood in the centre, 
and removing superfluous frames, and nicking those 
that contain only honey. There will not be more 
frames with brood than will fill one hive: if there 
should be, itis probably a mistake to unite. If one 
queen is the older, or otherwise inferior, remove 
her; but if there is no choice, they may be allowed 
to fight it out—there will not be two in the hive 
long. Ifthe bees start tighting, rap the hive and 

ive more smoke. The secret of success is to have 
all the bees thoroughly frightened and well filled. 
It is customary to scent the syrup with some spirit 
ppermint is the best: this is said tocover the dif- 
erence in the smell of the two lots of bees. It can 
do no harm, and I therefore use it, but I question 
if it is of much importance. R.P. 


REPLIES TO QUERIES. 


— 


„% In their answers, Correspondents are respect - 
fully requested to mention, in cach instance, the title 
and number of the query ase. 


(49904.]—Psoriasis—Alexandra oil is simply 
petroleum used for lamps, and sold under that 
name. The first ointment used was cold cream 
and milk of sulphur, which did fairly. Let“ Boswell” 
a@d a few drops of Alexandra oil to his own, and 
he will find a notable difference. Pure lard is 
good, but does not possess the soothing qualities of 
cold cream. Petroleum amalgamates well with 
cold cream and flowers of sulphur. Let anyone put a 
drop of petroleum in the centre of any rusty article 
and see how it attacks the rust, and in like manner 
it seems to act on the skin in this complaint. It 
was through this observation of the action of oil 
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microscopic powers are used. ay own powers for 
these observations are a n, and C' eyepiece. 
The grauulose matter of the starch cell is trans- 
formed protoplasm. The two leading factors in 
this transformation seem to be the vitality of the 
protoplasm environing the amyloplast, and a re- 
stricted supply of free oxygen. Could we return 
to the cells from whence they were taken the ob- 
served nuclei containing the nucleoli or amylo- 
plasts, and start anew uormal cell-life, then, and 
not till then, would we be able to prove what 
“F.C. S.,“ erroneously charges me with saying 
I could do. My statement as to the sources 
of bacterium lacti, and their change af 
form and function, under certain conditions, is 
founded on observations, and demoustrated daily 
in my practical work of breadmaking. Science 1s 
not founded on reading, no matter how high the 
authority who writes, but on observation, reason, 
and practical demonstration. I have a high ad- 
miration for Pasteur, and believe humanity can 
never, except with gratitude, repay him for his 
labours: but I am perhaps unfortunate in not 
being able to regard him as omniscient. Please 
observe, I refer here only to his theories as to the 
origin of his microbes,” normal and pathological, 
and not to the marvellous power over them, in the 
interest of animal life, study has given him. My 
observations and daily labour, be their value what 
they may, irresistibly compel me to agree with the 
theory of Professor Bastian, that micro-organisms, 
normal and pathological, are tormed from the 
propa of natural tissues by heterogenesis. 

very loaf I make is a proof of it. F. C. S.“ 
&c., will really have to supply more data before a 
satisfactory answer can be given to the question 
concluding his letter. The assuming as fact the 
question we are asked to explain might perhaps 
have been as well omitted. May I ask on which 
pene of the Cantor Lectures on the Chemistry of 

readmaking“ is Dr. Graham's reason to be found? 
There is nothing more simple thau . 
and the value of the bread is not so much what the 
maker —be she housemother or daughter, or a 
craftsman— may think, but what it will bring in an 
open market. W. A. Tuoms, F. R. A. S. 


10 — Bee - Keeping. — ‘‘ Hivite and 
„%R. P.” may find the following of use. A better 


Arsenic, no doubt, acts well on the skin; repeated | seen was invented by a foreman at my request: 


doses finally lead to indigestion and constipation. 
Epsom salts acts well on the skin, and leaves no 
bad results.— ALPHA. 


[50079.J—To Analytical Chemists.— Dub“ 
is perfectly correct in the formula he has“ guessed ”” 
for that which is reported as soluble biphosphate of 
lime ; but how he makes 198 and 310 stand in the 
same proportions as 8°13 and 13°72, Tam at a loss 
to conceive. It is still a very open question in 
what state the soluble phosphors acid actually 
exists in a vitriolated manure; but it is reported 
as Ca2PO, for the purpose of getting an approxi- 
mately accurate amount of sulphate of lime in 
making a full analysis, and does not necessarily 
exist as such.—ANALYST. 


50151.]J— German Pressed Yeast and Bread. 

—I beg to inform F. C. S., F. R. M. S.“ that I have 
long been familiar with the fact that, not German, 
but all the pressed yeasts contain varying quantities 
of starch, and that, while I do not make my bread 
with yeast, I have been examining microscopically 
and microchemically every variety of yeast I can 
get hold of for the last eleven years. Hence, the 
sight of starch in any sample of yeast would be no 
discovery tome. I regard starch as an adultera- 
tion to yeast when the starch exceeds 5 per cent., 
and its action as beneficial, not in the mechanical 
separation of the yeast cells to prevent the action 
of one cell on another, but as a source of respiratory 
food and an absorbent of water. It is the water in 
and outside the pressed yeast cells that is the agent 
of mischief. I regret ** F.C.S., &c.,’’ did not read 
my last on this subject more correctly. I did not 
state that from the nucleoli of . 
starch granules are developed: but that I found 
our leavening organisms, ‘‘ Saccharomyces triti- 
cum,“ in the nucleoli from which are developed starch 
pouin and I should have added, when they are 
ree from the endosperm cells where they originate, 

in water, and exposed to free oxygen. This is best 
seen shortly after fertilisation of the cereal berry, 
while the free cells are yet young aud transparent. 
If the observation is delayed till the berries are 
in a ‘‘ milky ” state or stage, it is then necessary 
and easy to isolate one or two of the large free 
endosperm cells, and press the immersion objective 
down on the top of a cell so as to burst it. Amongst 
the scattered contents there will be observed a 
number of spherical nuclei containing nucleoli, 
and the development of these nucleoli, within the 
parent cell, into torula reproducing by “bud ” 
through and beyond the parent cell. is ensily seen 
within twenty-four hours. By isolating a nucleus 
from a stem cell of the wheat plant, and keeping 
it under observation for twenty-four hours, the 
nuclei ure scen, within the cell, to become more or 
less oval, to bud within, through, and beyond the 
cell also, always assumiug sufficient magnifying 


instead of the usual straight cut joints the joints 
are dovetailed thus :— 


P! 


A little consideration will convince ibat these frames 
are far better suited to carry the weight of a full 
comb than the ordinary frame, which is commonly 
put together with glue, and has mortise and 
tenon joints. The above frame requires no glue, 
but merely a small nail at each corner. The above 
frame is not so difficult to make as it looks: the 
joints are cut with a fine saw, and a number of 
pee are placed together and cut at one operation. 
use frames lin. wide. I find the saw cut in top 
bar far less convenient than Chester's fixers; the 
fixers are very readily fixed, and they may be used 
for foundation for fixing comb in transferring, and 
for fixing crooked combs or combs likely to fall or 
bend. find the slits in top bar harbour moth 
even in strong hives. Iam going to fill up mine, 
and I now only use fixers. The fixer is simply a 
piece of tinned wire about No. 12, bent to go over 
and under frame, and fit firmly with about ax 
pieces of the same wire soldered on, as shown in 
sketch; the intermediate pieces are to pierce the 
comb or foundation; they are of course placed 
equidistant. I tind the best mode of using them 18 
to first tix the fixers, then push the comb or founda- 
tion on to the points from the other side of the frame. 
I find a square hive very convenient, and I also 
find it simpler to make frames of the same width 
throughout. I also find it most convenient to give 
the hive fractional dimensions, aud then the 
frames which are obviously more numerous are 
measured in whole inches. I find distance- pins 
are useful in the hive, but in the way when ex- 
tracting, and even more so in transferring and 
fixing comb; probably, chisel-cuts on side of hive 
would be just as useful, without the disadvantages. 
I should like to hear from bee-keeping readers of 
any of their efforts at muking cheap extractors, 
smokers, feeders which will admis of regulation, 
and winter hives which may be quickly examined 
without having to lift off a heavy cover. I have 
succecded in making a cheap slinger, by making a 
can out of the metal of a N tin, covering 
the front with common gulvanised wire netting, 
and fixing by open joints to a bamboo witha wire 
point at bottom. I tried to make Capt. Dauyell’s 
pattern, but did not like it; the ucxt pattern I 
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made was of stout tin, the top covered in, und 
furnished with a hole and short tube to pour 
through. I find an open top best, as it can be 
easily cleaned. It may be possible to make one to 
till the bottles at the same time as extracting, and 
so save the time employed in emptying the slinger. 
It may interest your readers to hear that I have 
succeeded in introducing the Italian bee into 
India, two strong stocks at Calcutta are working 
very well. Several previous attempts on the part 
of others failed. If deemed of sufficient interest, I 
will hereafter give further particulars. Can any 
of your readers assist me in the matter of making 
comb foundations: I am trying to do this, and 
have in a measure succeeded. f should also like 
full particulars of how to make a straw hive or 
skep. I know the straw has to be wetted and made 
into bands; but how are the bands made so even ? 
how are they wound’? and by exactly what stitch 
are they sewn together?’ A really good straw hive 
lined with clay would, I think, suit this climate. 
I use double hives for the Italians, and single for 
the native bees. The double hives will have to be 
oe beret by some cheaper and equally effective 
substitute.—SciENcE MASTER, Calcutta. 


[50279.]|—Granular Wheat Meal.— This is 
made in same way as any other meal—i.e., with 
millstones preferably, but ground a little higher (to 
preserve the granules intact), than would: be the 
case were the object to make flour. If the broad 
bran be sifted out, the meal will be, not ouly finer, 
but also more wholesome and digestive. don’t 
know of any efficient machine for making this 
meal besides the millstones, although plenty of the 
small iron mills, about the size of a coffee-mill, 
are sold to grind wheat; but, at the best, their work 
isa bungle. If the querist lives anywhere near a 
mill, he will get his meal turned out decently at 
about 16s. or 18s. per ton. This, I think, will be 
as cheap to him, and, I am sure, will please his 
customers better than the small mills referred to.— 
MILLER. 


„ and N. W. R. Vacuum Brakes. 
—1 have noticed the steambrake- cylinder under 
the foot-plates of Caructacus and Marathon as in 
all the Other Precedents.” No engine on this 
line at present, I think, has the vacuum brake 
fitted to the wheels of the engine and tender.— 
K. Br. 


[50368.]—Canoe.—The simplest thing would be 
to make a pair of light paddle-wheels, and attach 
them to a crank axle which could be placed on 
little plummer blocks at each side of the gunwale. 
I don’t see how the feet are to be brought into use 
in so small a boat.—THosas Rover. 


[50371.]—Steam.—Is this querist quite sure he 
will superheat the steam by pushing the piston 
down agaiust it; and when he has dono so what 
amount of work will he get in excess of what he 
has expended, unless he heats the steam from 
something outside :-— which is impossible, as the 

linder is tu be non-conducting. e query wants 
elucidation, for as it stands it is absurd.—N. E. 
CHILD. 

(50385.]—Separator.—There are several cream 
separators in the market, and the principle of all 
was illustrated on p. 4, Vol. XXXV. I imagine 
they can be seen and purchased of most dealers 
00 F implements or dairy appliances. 

[50393.]—Scrap Tin.— This query refers to 
cuttings of tinplate. There have been several 
patents taken out for utilising these scraps by 
separating the tin and iron, adi think something 
will be found about them in back Nos.—T. P, 


[50400.]— Organ 8well.—‘“ Cymro” cannot 
expect to get much increase after the grids are half 
open: I should think that quite enough. As to 
his second query, the unpleasant noise must be due 
to bad workmanship ; the surfaces should be planed 
up very smooth and be well blackleaded. - OROAN 
BUILDER. 


[50404.]—Model Boiler.—If there is room for 
an injector 3in. long, there is surely space for a 
pump. 2. 3 likely, but how long does the 
remedy last? Have the joints been made tight in 
the usual way? — T. P. 


450405. — Horse - Power of Engine.—As inches 
are fractions of a root, surely this querist can mul- 
tiply by them. Suppose his cylinder is din. long, 
he can multiply by 4, because twice 3in. would be 
just half a foot.—Essar. 


[50406.]— Loco. Cylinders.— ‘‘ Shakespeare ” 
must use the file and scraper; or get a fitter to do 
the work for him, for itis rather a difficult job for 
u novice, or even an apprentice.— Essar. 


(50418.|—Compound Steam-Engine.—Make 
your low-pressure cylinder 6in. and cut steain off 
at half-length. To get the best results calcula- 
tions are required, as it depends on the pressure, 
cut-off, and speed, what ratio the two cylinders 
shall bear to one another. Do not understand 
about crank-pin working in a slot.“ Cranks at 
right mere would be best for sosmall an engine.— 

„. L. 


50 421.] -H. P. of Locomotives.— The method 
of culculating the horse- power of locomotives was 
given on p. 597, No. 930. I presume that reply 
escaped the notice of Mr. W. J. Grey.— T. P. 


e Tra Printing Ink (Adden - 
dum). — Rinse the paper thoroughly and carefully 
in water, and renew it every hour.—J. E. LEWIS. 


{50446.J]—Plants in Sleeping Rooms.—Not 
one person in a thousand would be able or willing 
to tuke the trouble of M. C. P.'s suggestions. 
From my experience, and that of most who have 
tried it, I would say that cut flowers, placed in 
water, would be prejudicial rather than otherwise, 
especially if the water is not changed every few 
hours. But growing plants, small evergreens, even 
asod of turf kept growing in a large flower-pot, 
are great sweeteners of the atmosphere of a 
sleeping-room. Let them be watered from a rose 
the last thing every night, and the fragrance, even 
without any flowers, will be most grateful and 
refreshing. If we could have plants growing in 
every room in the house, the more wholesome will 
our dwellings be. Let them be as fresh as pos- 
sible, rough-leaved, and free from any accumu- 
lation of dust or flue. Those who are fortunate 
enough to have their bedrooms opening on to a 
flower garden or lawn, have only to keep their 
windows a little open at the top, not more than an 
inch, all the summer through—are then more 
independent of plants inside.-JOHN HAMPDEN, 
Balham. 


[50535.]—Hard Water.—There were three replies 
to this in No. 949: but, perhaps, I may be permitted 
to supplement with one or two hints which may be 
generally useful. Softening by the lime or Clark’s 
process may be done more simply on inquiry of 
Atkins and Co. (see Directory). But, for the 
querist’s purpose, I would recommend that he have 
a larger hot-water cistern, so large that the water 
shall never quite boil. The water would still be 
hot enough for ordinary domestic purposes; but 
would not deposit much lime so long as it did not 
reach boiling point. Another, but more expensive 
method is to have the heating done by a coil inside 
the hot-water cistern, but not in connection with 
it, the coil having a feed-cistern of its own, which 
is not drawn from for other purposes ; whereby the 
same water circulating in the coil or heating ap- 
paratus is used over and over again with, of course, 
a very much less deposit than in the ordinary 
method. There is a firm in London who have 
perfected a plan on this system. I think the name 
is Perkins.—M. F. 


{50540.])—Books on Chemistry.—In No. 945 
I asked the above query: but I am sorry to say that 
of all the replies that have been given, not one has 
been satisfactory. What I asked for was a good 
book on inorganic or orean chemistry: but 
nearly every correspondent that has answered this 
query seems to think I require two or three books. 
George Edwinson recommends me books to the 
value of £3 17s. 6d., which sum is totally beyond 
the extent of my pocket for mere books, as I did 
not wish to pay more than 10s. or 12s. Surely out 
of all the chemical and scientific readers of the 
E. M.” someone ought to be sufficiently able and 
competent to inform me of one good book on the 
above subject.—J. E. Lewis. 


(50565. —Eyelids.— The querist must, of course, 
see an ophthalmic surgeon. — F. R. C. S. 


50568. Medical. — The patient referred to- if 
alive— has „et taken a tablespoonful of ergotine.— 
F. R. C. S. 


50580.]— Fish. — The cause of the fungi you 
refer to is through the change into fresh water. 
When obliged to change the water, I always take 
out the floating plant, wash it, and put it into the 
fresh water, leaving the fish in the stale water for 
afew hours. Putting a diseased fish into well 
vegetated water will often cure him.—NIKTAW. 


(50581. —Electrical.—I take following from 
Levander's Solutions of Questions in Magnetism 
and Electricity (Lewis). Resistance in a wire is 
directly proportional to the length, and inversely 
proportional to the weight per unit of length :— 


Weight of a per foot = 4 x $ = O. 
: ” ” = ae = (poz. 
*, resistance of a : that of ù = 3; : A per ft. 


. total resistance of : that of b = 15 x 8: why x 14 


= 49 V8 
= 384: 343 
= 1:1195: l. 
X. U. C. 
50590.) — Appliance for Knee-Joint. — 


„Pem'' has asked me if I can give him any in- 
formation on the above subject. I am sorry to 
say I cannot, or would willingly do so: but I have 
no doubt if he writes to the address given in my 
former letter, he would be able to obtain all the 
information he requires. If the leg he speaks of is 
anything like the sketch he sends, I can but pity 
the man who had to wear it. He says, the leg 
will wear the wearer out.“ I quite agree with 
him—it would do so; for no man could live long 


enough to wear out such a thing as he deseribes. 
If the sketch he sends is to be taken as a specimen 
of the workmanship of the maker he mentions, I 
should be sorry to be one of his customers, and I 
will guarantee that I, myself, would make some- 
thing more like a leg than he turns out. I am 
anxiously awaiting A. Lester's answer to 
„ Signalman's' query of a few weeks’ ago, which 
he does not seem able to answer ; but, surely, a leg 
of 38 years’ standing will bear some sort of descrip- 
tion as to what it is made of ;—cust iron I should 
say.—A. W. J. E. 


3 Francis can use the 
old-fashioned float and cord arrangement: but by 
far the best plan is to have a small, open - bottomed 
box fixed to the bottom of the tank, and a small 
pipe soldered into the top of it. This pipe can be 
taken anywhere, and a pressure gauge fixed to the 
end of it will always show exactly the depth of the 
liquid pressing on the inclosed air in the open- 
bottomed box. I believe it is patented, but not ex- 
pensive. A description appeared in this paper some 
time ago; also in Steamship, No. 5, last March.— 
SIN BAD. 

50608. — Substitute for Binding Screws.— 
If Chemicus“ will refer to Vol. XXIX., page 340, 
„E. M.,“ he will find a sketch of a*counector 
which I have largely used. I find it more handy 
to have a short spiral of hard brass wire between 
it and the line wire ; and in making the connectors 
the bow may or may not be used, and the points of 
the legs are better finished on the inside in 
a V form, so as more readily to fit and slide 
together. This is done with a three-square file 
between the points, filing in every direction, so as 
to give an easy entrance. I find No. 15 hard brass 
wire, cut in lengths of 23in., makes a connector a 
full inch in length, and for the spiral 12 coils of 
No. 24 wound on a rod No. 9 B.W.G. The 
resistance of these connectors is about 07 of an 
ohm.—Rost. J. Lecry, 3, Lorton-terrace, Notting 
Hill. 


(50640.]—Thought Reading.—You will have 
read my letter in ours,” of to-day, and will form 
your own opinion about it. I shall be pleased to read 
of any experiments that have been performed in 
so-called thought reading, and the whole conditions 
under which they have been accomplished. I don’t 
want to hear of any of the feats of clairvoyance, 
but of any genuine experiment that may have 
appeared, even if a little of the supernatural has 
been requisitioned. There are several experiments 
said to have been done that are not easily explain- 
able ; some of these I have seen attempted, but not 
with successful results, and I want to know as much 
of the failures as of the successes.—W. J. Lax- 
CASTER. 

(50041.]—Mount-Cutting.—I have made a 
good many right angled mounts by using an 
ordinary half-inch carpenter’s chisel, well sharpened. 
Procure stout cardboard with a good white surface 
and a T square. It is a matter of indifference 
whether the board cuts through white or uot, if 
you intend to gild the bevel. Rule lines abouta 
quarter of an inch all round, less than the picture 
vou, intend to mount, or mark the angles only either 
with points or pencil, insert the chisel at the 
corner and hold the handle away from you, and at 
the same time inclined to the outside edge of the 
mount; the inclination being according to the 
angle you require the bevel. Draw the chisel 
slowly but firmly to the next angle. Be careful at 
the corners, as the neatness of the work depends 
greatly on this; and don’t cut nervously, but 
cleanly and boldly, endeavouring to cut through 
the cardboard at once. Any touching up after- 
wards, and picking away with a knife or the chisel, 
does not tend to improve the work. You may, if 
you chose, avoid using the T square altogether, by 
drawing the lines round the edges and cutting with 
the chisel slightly within. After cutting out put a 
little chrome yellow water-colour paint on your 
thumb, and putting the thumb on to the bevel edge 
from beneath the mount, go carefully along the 
edges, and when dry, do the same with soine liquid 
gold paint. Lay it aside for a time, and if neces- 
sary repeat when dry. You may afterwards 
burnish with an agate burnisher, or any ivory 
article handy. You may, if you wish, round the 
upper corner of the mount by using a gauge, but 
it is not very easy to do at first, but with a little 
practice the lines can be rounded neatly. Be care- 
ful that the gouge fits, and is held at the same 
angle as the lines cut. French blue cardboard, 
which usually cuts white, makes a very handsome 
mount for etchings. —ELEri. 


(50643.]—Organ.—The three-manual for which 
I asked description of couplers exists only in my 
mind, as I wish to make complete Wor EE draw- 
ings of all parts before commencing to build. The 
following couplers are what I consider a set: 
l, 2, 3, Ped. to Sw. Gr. and Ch.; 4, Sw. to Gr.; 
5, Ch. to Gr.: 6, Ch. to Sw. Perhaps the arrange- 
ment could be so contrived as to admit of octave 
couplers being easily added. If so, then Gr. super., 
Sw. super. to Gr., Sw. sub. to Gr. only would be 
required. But I can well dispense with octave 
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couplers, if not very easily adapted. The manuals 
would overlap at back. Space a consideration. 
Thanks to * Joiner” for noticing my query.— 
POSAUNE. 


[50645]—Pocket Medical Coil.—To Mr. Lax- 
CASTER.—By adding on an extra length of wire, 
half the length of the present wire, and some four 
gauges thinner, and then winding as close as pos- 
sible, with in paper as insulator, you will 
obtain three or four times the power your coil 
possessed before. You can make a good varnish 
with sealingwax in alcohol, but this 1s not nearly 
so effective as paraffin. Every time you have wound 
a layer of wire just hold the coil by the fire or well 
over a gas flame, so that the paraffin will melt and 
run between and soak the covering of wire ; then go 
on winding and repeat the warming, &c.—W. F. 
LANCASTER. ' 

f49646.]—Opera and Field Glass.—The best 
glass you can have for ordinary use is a 12 leus 

zlass of good make, and not too heavy. It is use- 

ke having an excess of power unless you can get 
with it plenty of illumination: this you can get to a 
certain extent, but there is a limit past which you 
cannot go, and the best all-round glass is one of 21 
lines with triple eye and object leuses. You can 
have a glass with 4, 6, 8. 10, 12, 16, or 18 separate 
lenses, but it is quite unneces to throw. money 
away when a good thing can be obtained at a 
moderate sum. If you want great power, then a 
double telescope will give you much pleasure.— W. 
J. LANCASTER. 


[0554.]—Hamiltonian System of Learning 
Languages.—‘ L’Or’”’ will find what he wants 
advertised on the flyleaf of last week’s Avowledye. 
Simpkin, Marshall and Co. are the publishers, and 
six works are given in the Italian lauguage at prices 
all below 3s. 6d. each.— ELEPRH. 


[59034.]—Hamiltonian System.— Hamilton's 
interlinear“ Translations are procurable through 
any bookseller, as well as the synopsis of verbs 
for each lan which accompanies them; but 
as Italian is, of all European languages, the 
easiest to learn, L'Or'' would do quite as well, 
or better, if he gets an interesting Italian book, 
a secure ante and a simple grammar for the 
tenses of the verbs. Elwes's Grammar,“ in 
“ Weale’s Rudimentary Series,“ is as good as 
anv. The pronunciation of Italian presents no 
dificulty, as every vowel has but one sound, the 
difference between the open and close sound of 
some of them being hardly perceptible, and more in 
intonation than pronunciation. ere are no silent 
letters, no aspirate, no accents really, though a few 
sutular words are accented to distinguish them, and 
a few others for emphasis. The spelling is practi- 
cally phonetic.—Roninson CRUSOE. 


50054.I—Hamiltonian System.—I do not 
know what may be the age of the Hamiltonian 
system, but if it consists in giving interlinear trans- 
lations of foreign languages. I should like to know 
what claim Hamilton has to the idea. I have 
berere me a book containing Part I. of Xenophon's 
* Memorabilia,” which has the Greek text at the 
end, and the Greek and English interlinear at the 
beginning. on Mr. Locke's plan.“ It is the second 
edition. and was published by John Taylor, Upper 
(rower-street, 1851. From an advertisement in the 
bock I nud that many of the Classics were issued on 
Mr. Locke's system; but the general title of the 
deres isa Popular System of Classical Instruction, 
Cimiiluing the Methods of Locke, Ascham, Milton, 
Kc. Is Hamilton supposed to be included in the 
“xc. ?“ I should sax that the system is avery excel- 
ient one. I learned what I know (or rather knew) 
o: French from a similas plan adopted by M. de 
Be.uvcisin, only in that case the English was 
Titel on a trausparent material which lay over 
toe French text. That was at school, many years 
42°; bu: I have the book somewhere. These books, 
ard <tners or a similar kind, are excellent for those 
Wi? wish to teach '' themselves—self-students. 
a: I may call them: hut I think they are scarcely 
acapied tor school work, unless the school is so 
bo t-i tat the master can devote a good deal of 
attention to each pupil. aud fud out what he really 
ku ws. The most valuable part of the book is the 
es notes of an explanatory kind; but the 
1tzz ez: translation, dilgentiv compared with 
te tial text, isa very instructive exercise for 
wing an idea of the “build” of the language. 
JON fs. Uterlinear translations can be bought 
„eig enouzh, but mine were picked up on 
Sion iani be-kstalis for a song. and I have 
ng dub: I could find some more by turning over 
e racuish box-s.- XN. Dor. 


55. —Stohrer's Medical Cells.—A 20-cell 
battery is the smallest tLat would be of aux use to 
via. t ct Lam afraid it would do vou but little good. 
Anras temperament is nat properly a disease, 
alican te get rid of only by a patient and deter- 
mined w. Let your wil conquer vour nervous- 
Desa, 311 a comparatively short time vou will rid 
Yourse.t vi thistrmoublesome, nervous condition: but 
L a it ta get the better of vour will. and vou 
Wis bea manrr to it. Isnould like to know what 


+ 
tis 


a 
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indications Pie have that lead you to believe a 
battery would help you. — W. J. LANCASTER. 


[50659.] —Concave Lens.— The easiest way for 
you to obtain the negative focus of a concave, is to 
pair it witha convex, which exactly neutralises its 
effect, then its negative focus equals the positive 
focus of the convex lens. You can obtain its focus 
in many other ways, but the one I give vou is by 
far simpler than any other method, and sufhiciently 
aceurate.— W. J. LANCASTER. 


(50667.]—Chemical.—(1) Bichromate of potash 
is decomposed by fusion above a red heat: oxide 
of chromium and chromate of potash being formed. 
whilst oxygen is evolved. (2) Tin chloride should 
not be the only test applied; but in conjunc- 
tion with others is a valuable indicator. (3) The 
white residue is an oxychloride of tin, which is 
always more or less formed on dissolving the 
chloride in water. (4) Crookes’ ‘“ Select Methods“ 
isa very useful work. (5) An emulsion being simply 
a mechanical mixture is always liable to separation 
of its constituents. ANALYST. 


[50678S.]—Faulty Sewing Machine.—Many 
thanks to J. I. S.“ for his kind reply. The 
machine I wrote about is one made by the 
Britannia Company on the Wheeler and Wilson 
principle. I have, as suggested, examined the feed 
nud find it in good order; but the hook takes the 
stitch, and instead of slipping it at T right time, 


it carries it round and round.—C. T. 


[50676.]—Strength of Beam.—The easiest 
way for Mr. D. Spencer to ascertain the strains on 
beam is by diagram as follows :— 


Let L = length of girder in feet. 
D = depth of girder in feet. 
W Wi Wa W, = loads on girder. 
x = distance of load from ucarest point 
of support. 
y = distance of load from furthest 
point of support. 


Then with any convenient scale lay off the dis- 
F NO OO ect ae 


tance ad = BB Es ae 
= strain due to load W: join gd and n, @ di = 


i 9 = . 
Tr = Doe = 252 tons = strain due to 
ov x 2 
3 y 
load ec“: join g d? and u, a c = Ly" = 


S228 
3U 2˙5 
join gc? and x: 
„L. 2 x 30 
—— = > 

4D 


= 18°77 tons = strain due to load w5; 
auc which is a central load = 


ä 60 tous = strain due to load 
z: join ge aud . Then for the total strain at a 
lay off af=ah+ac + adiae = S713 tons; 
do. at a! lay off al i T hel = al dt - aes 
110°74 tons: do. at a? lay off a? b + ac? + at d? 
— ate? = 91-03 tons: do. ata’ lay off © è — ae 
ËP pael 83551 tous. Jong le and 
n. then the total strain at any other point may be 
found by simply scaling the diagram. Note.—As 
the depth of the girder was not given, I have 
assumed it to be 2ft. vin. —Tuos. S. KEYTE. 


(59576.]~Strength of Beam.—The strains on 
a loaded beam may be found either by calcula- 
tion or construction; as an example of the latter 
mode. D. Spencer may proceed thus:—Draw as 
See Fig.) to represent distance between the sup- 

rts, and erect theordinates B A DC equalrespect- 
ively to 10, 20. 10, and 8 tons. Next draw lines 
from the tops of those ordinates to the ends of r y— 
he will thus get four triangles of strain: now 
prelong the ordinates. and on the lines so produced 
measure off successively from the apex of each 


t 
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triangle distances equal to the sum of the sections 
measured from the base 7 to where the sides of 
the triangles cut the ordinates. or ordinates pro- 
longed. Then through the tops of the ordinates 


draw the lines 2 m, hn, no, op, and p y: the Fig. 
so produced will be the di m of strain, which 
at BADC respectively equals 32, 49, 344. and 314 
tons. Note.—The horizontal scale is p, in. for lft., 
and the vertical is in. for 1 ton. — Ex. Buacz- 
SMITH, Gorton Brook. ; 


(50687.]—Dry Plates.—The cause of the black 
dots on your developed plates is either through 
your not having filtered your developing solutica, 
or in consequence of particles of dust adhering to 
the plates during the operution of development. 
The remedy is obvious.—G. H. BIRCHALL. 


(50687.]—Dry Plates.—The spots with halo 
arise from some crystals being left in suspension in 
the emulsion: this ought not to be in avy plate: 
but it is impossible, I suppose, to avoid it in some 
cases. Dust is a plague, and can be got rid of by 
brushing the plate with a fine camel-hair before 
putting them into the slides. —W. J. LANCASTER. 


JC can use positive 
collodion with advantage for making lantern 
transparencies: it does not give so much density and 
opacity in the half tones as ordinary negative 
collodion, and also’gives a clearer picture in the ight 
. The best mixture really is one part of 
negative to three parts of positive, with justa wee 
drop of old red collodion.— W. J. LANCASTER. 


(50692.]—Plaster Heating.—Plaster of Paris 
is anhydrous sulphate of lime, which. on mixing 
with water, becomes hydrated, and hydration being 
a chemical combination, is attended by the evolu- 
tion of heat.— ANALYST. 


ee — Ventilation of Bedrooms. — 
„W. H. K.’s” reading as to the movements of 
bodies of vitiated air is perfectly correct, so far as 
it goes, and the seemingly contradictory statements 
may be explained as follows:—The air we breathe 
is composed of oxygen and nitrogen, which, pass- 
ing through the lungs and performing its office of 
purifying the blood, is changed chemically, so that 
when given off by respiration, it is, for the most 
5 carbonic acid gas, the heaviest of all gases. 
ut being at this time warm and greatly expanded, 
it rises above the colder air in the apartment to the 
ceiling. where, unless means be provided for its 
immediate escape, it will gradually cool and finally 
fall, in obedience to the law of gravity, to the floor. 
This downcast of cold, vitiated air usually occurs 
at the window, the glass of which forms a conven- 
ent cooling surface: hence the down-draught is 
always perceptible near the windows of badly- 
ventilated rooms. It becomes apparent, then, that 
the outlets must be placed as near the ceiling as 
possible, and the inlets at as low a level as is com- 
patible with comfort. For W. H. K. s“ par- 
ticular purpose, I believe no better outlet than 
Arnott's can be found: of Sheringham’s inlet I 
have no practical knowledge, and cannot speak a8 
to its eficiency. It having been proved that there 
is a teudency to down-draught at the window, it 3 
well to induce an opposing current at this point. 
which will tend to keep back the foul air from the 
glass: and this may be readily done iu the manner 
recommended by Dr. B. W. Richanison. Fix on 
to the sill of the bottom sash a pia of deal about 
Zin. or tin. deep and the full width of window: the 
meeting-rails of the upper and lower sashes will 
thus be caused to overlap one another, and a ver- 
tical fresh-air inlet is made, effectually preventi 
cross draught. The simplicity of this metho 
makes it easily applicable to anv existing window, 
though if * W. H. K. is planning his rooms for a 
new building. with architectural pretensions, a 
more artistic treatment may be readily devised. 1 
may say that I have applied this to my own bed- 
room with most satisfuctory results. — Ar ADaM. 


(50702.1—Proctor’s Star Atlas—I am ex 
tremely obliged to Mr. Franks for his reply. H 
is right. of course, about Arcturus: but possibly tz 
small star T ts plainer in me copies than in othy, = 
In mine it is only just distinguishable as a mi ue. œ 
enlargement of the disc of Arcturus, which ese: egye 
notice even when examined with a lens. It is u Ler 


æ 
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though. I think, if Mr. Franks will refer to old 
edition of Webb, he will find 254 XIh. 25'9m. N. 
65 17 ~ 62, 78 — 21°. Perhaps he will add to 
his kindness by saying if this is certainly È 1559. 
I find the star easily enough, but not a second 
double in the vicinity, so I suppose they are the 
same, enough the place differs, both in time and 
declination. I can assure him I asked the questions 
from a desire for information as to correctness, and 
not to find fault with the maps. Iam sure that 
laying down stars accurately on a map is tedious 
and troublesome work, and Mr. Proctor deserves 
all the credit he has obtained for his success. The 
wonder is that errors are not greater and more 
numerous. I do not think Mr. Proctor is a man 
who would object to an error being pointed out if 
euch existed, nor to an inquiry who was right where 
he differed from other authorities. It was the fact 
of finding one or two stars differently placed on the 
diferent mays that caused me to ask for an expla- 
nation which I am much indebted to Mr. Franks for 
furnishing.—Epwin HOLMES. 


(50702.]—Proctor’s Star Atlas.—The first 
item in the supplementary list by Mr. Holmes is 
almost unintelligible as it stands. Hazarding a 
guess, however, does he refer to P XXI I and PXX 
152? II so, I take it that he means they should 
each be 3m. from the meridian of XXIh., one p. 
and the other f. The R.A. of each for 1880 is 
P XX 452, XXh. 577m. : and P XXI I, XXIh. 
3.5m. — thus agreeing with Celestial Objects“ 
(20h. 52m. : 21h. 551 in which the R. A. is given 

to nearest minute only. I notice a slight misprint 
in “Cel. Obj. relating to P XX 452—for 58 read 
58m. 22705 (R.A. XXh. 53m., Webb) does not 
appear at all in my copy of the large atlas (original 
edition)) 62 Cygni— I presume Mr. H. means 
6l Cygni (62 is 8, and not in Webb), the R.A. 
being—lIst star, 21h. Im. 25°5s.; 2nd star. 21h. Im. 
278.— for epoch 1880. This agrees with Webb; and 
I must confess that I really do not see the dis- 
crepancy Mr. H. complains of. 52 Cygni is 20h. 
tlm., and 16 Cygni 10h. 39m., according to Webb 
—thus exactly agreeing with Proctor. A vague 
suspicion dawns upon me that Mr. H. may have 
been referring to an % edition of Cel. Obj.,“ in 
which case some of his discrepancies are easil 
accounted for. The epoch adopted in the 3rd ed. 
was 1870; in the 4th (last ed.) 1880. The latter 
having same epoch as Procter’s Atlas, the places of 
objects in each should be identical; in the former, 
allowance must be made for 10 years’ precession. 
Some differences may be found owing to the places 
having been reduced from various authorities. Mr. 
Proctor used the B. A. C.“ as his basis; the posi- 
tions in Cel. Obj.” are derived from various 
sources, such as the Greenwich Catalogues, the 
Double-Star Catalogues of Struve, Burnham, and 
others, so that v/ight discordances may be expected 
to sometimes arise in comparing the two works. 
Taking into accouut the great number of objects it 
contains, Mr. Proctor’s Atlas is wonderfully accu- 
rate, and by far the most useful of any that I have 
seen.— W. S. FRANES. 


[50703.J—Deodorisation of Sewage in 
large Works.—Moule’s earth closet systein will, 
I think, suit ‘‘Chlorine’s’* requirements.— 
ANALYST. 

{50704.]|—Cylinder Electrical Machine.— 
Something is „ ; let us endeavour to 
trace it to its source. First, the cylinder is mounted 
fairly true, the ends of cylinder except the part 
cemented into brass bea rings left clear; this, with 


some advantage, could be varnished. Second, 
prime conductor is made without any gor pro- 
ections, being, in fact, a straight thick rod with 


alf round ends, the whole neatly covered with tin- 
foil. This is supported ona glass or ebonite pillar, 
and apart from this pillar has no connection with 
the ground. A row of six or eight points face and 
nearly touch the cylinder as it rotates. Third, the 
rubber is mounted on a flat lath of wood, hinged to 
base of machine with a screw to tighten the rubber 
as much as may be required. Now, then, put a 
thin spreading of amalgam on rubber, warm 
cylinder, and turn the handle, the rubber pressing 
very hard upon the glass. You should obtain sparks 
at least two inches in length. If you cannot do so 
after caref uly going through above, write another 
query.—W. J. LANCASTER. 


50707.;—Chloride of Zinc.—Certainly. B 
adding zinc to spirits of salts or hydrochloric acid, 
chloride of zinc solution is formed with the disen- 
gagement of hydrogen gas. It can also be made 
by buming zine in chlorine, and likewise by heat- 
ing together zinc filings and bichloride of mercury, 
ey called corrosive sublimate. — J. E 

EWIS. 


(50713.]—Concertina.—If the tongues dre too 
thick, it will not hurt to thin them down a little, 
roviding you are careful in the way you go about 
it but you must bear in mind that atter you have 
done so, the tone will not be quite so powerful as 
before. To do this operation successfully, you 
must remove each tongue from the block. 
Place the tongue on a piece of hard wood, and with 
avery fine and clean file (which is best for the 


j 
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p file the tongue carefully and slowly in a 
iagonal motion, taking great care not to file too 
much away at its free end. It should be tiled as 
even as possible. Steel tongues are the best and 
most durable for concertinas, but they are generally 
not quite so pliable as those of German silver or 
brass, and are more liable to rust than the latter. 
I am not prepared to say that you will in any way 
improve the tone by having steel vibrators. If the 
tongues are constructed of inferior metal, I should 
advise you to try steel vibrators, as they are more 
durable, and will probably give you greater satis- 
faction. If the tone is not improved by doing so, 
diminish the size of the pallet-holes.—G. FRYER. 


[50709.]— Una Boat.—Dixon Kemp gives the 
proportions of the Una herself (a loft. boat), a 
Loft. Sin. boat. and a 21ft. The plans and laying- 
off tables are too long and awkward for quota- 
tion here. He gives the following proportions for 
the lft. boat, which will, perhaps, enable Ye 
Ancient Mariner” to calculate the proportions for 
his luft.:— 

ft. in. ft. in. ft. in. ft. in. 
Heights above L. W. L. to 

top of timbers 203 181 16 14 
Depths below L. W. L. to 

Fabel: jie kek 
Heights above L.W.L. to 

top of timbers ........ 13 13 13 15} 
Depths below L. W. L. to 

Abbe 10 O11} 0 S$ 


Beam Sft. Sin.; displacement to L. W. L. (approx.) 
l-4 ton.—ELE PU. 


|50720.])—Mars a ad the Barth.—It is true: as 
to the reason there are many theories, but none to 
my mind reliable or with much to support them.— 
W. J. LANCASTER. 


[50721.]J Heron. — 1 think this simply proves 
that the heron has sharper eyes than the observer. 
I have often seen very large fish in very shallow 
places.—F.R.C.S. 

50725.) — Lantern Microscope.—For an 

ite distance, the object lenses should be the 
same distance from picture as their equivalent 
focus, but as you come nearer and nearer, then the 
distance becomes greater. In your combination, 
no doubt, the equivalent focus would be 3in., then 
allow the focussing to range between 3 to din. A 
triple-wick lamp will do well for microscope. Of 
course, the slide must be placed close to your con- 
densers if it is nearly as large as the condenser, 
and if smaller can be brought nearer and nearer to 
object lenses.—W. J. LANCASTER. 


(50730.]—Telescope.—(1) You can use an astro. 
power of 50 on your telescope. (2) Make it A 
yourself ; the lenses are cheap and easily mounted. 
(3) Make a piece of wood exactly the shape of the 
telescope, and its tubes, when drawn out, on to 
which the body of each tube can be tied so that the 
whole telescope may be true. This piece of wood 
can be made to move in a vertical direction by a 
screw through upright pieces of wood. A horizontal 
motion can easily be obtained.—W. J. LAN- 
CASTER. 


50732. —Magnetism.— You would magnetise 
your bars easily with the large magnets by double 
touch, as it used to be called. I prefer batteries 
for magnetising—half a dozen Bunsens or Groves.— 
W. J. LANCASTER. 


(50749.]—Gas Battery.— TO Sion.“ — Gas 
derived from any source answers, and the better if 
it is under pressure. It is well to platinise the 
electrodes to facilitate the absorption. Gases from 
decomposition give somewhat higher EMF, 
especially at first, because of the pressure of ozone 
and peroxide of hydrogen. — SfOMA. 


(50757.J]—L. and N. W. Locos.— Nos. 1602 and 
1604 are rebuilt 5ft. 2in. six- coupled goods engines. 
They were built in 1867, and rebuilt lately. None 
of the class bave been built since 1572, being of 
Mr. Ramsbottom’s design.—J. E. SPENCER. 


[50761.]—Sale of Chemicals.—‘‘ A Village 
Grocer” will be certainly within the law if he 
sells simple drugs such as he names; but he must 
keep clear of selling anything which the law deflues 
as a poison: but, as a rule, people expect tradesmen 
who sell them (drugs) to know at least somethin 
more than they do themselves about the action an 
suitability of the drugs they sell. If A Village 
Grocer ” will advertise his address, I shall be very 
happy to send him a full list of the poisons that he 
wil to prohibited by law from selling.—JUMBO 
JUNIOR. ` 

(50763.]—Double Dovetail. — Your humble 
servant, although rather shaky, is still a reader of 
the E. M.,“ which he often enjoys more than he 
does his dinner. The explanation was given 
immediately after the promise by a gentleman who 
knew as much about it as OLD PLOUGHMAN. 


[50764.]—Perspiring Hands.—This condition 
may possibly be lessened by soaking the hands in 
water, as hot as can be borne, for a few minutes 
before commencing work. They should, of course, 
be well dried after soaking.— F. R. C. S. 


— 


50766.] — Momentum. — The momentum is 
found by multiplying the quantity of matter in a 
moving body by the velocity with which it moves. 
The velocity acquired = 4/(v4 >= space fallen 
through), ie., 64 x 1:16) = 2°7325055 = velocity: 
therefore 52 x 27825050 = 142°0902912 auswer.— 
R. B. HEDLEY. 


(50769.]—Using the Royal Arms.—In 
answer to Mr. Whittaker’s inquiry, there is no 
poe at present for the unauthorised use of the 
Royal arms, but by section 94 of the new Patents 
for Inventions Bill, introduced by the Government 
this year; and which is now awaiting the attention 
of the Grand Committee, it is provided that auy 

rson who, without due authority, assumes or uses. 
in connection with any trade or business, the Royul 
arms, or any arms 80 nearly resembling the same 
as to be calculated to deceive, shall be liable. on 
summary conviction, to a fine not exceeding £29." 
This is doubtless the new law,“ referred to by 
Mr. Whittaker’s printer. I may add that if the 
Bill passes this session it will come into operation 
on the lst January next.—G. Serrimus HuGHes. 


(00771.]—Recovery of Small Debts in Scot - 
land and Ireland.—In Scotland it would be in 
the Sheriff's Court of district in which defendant 
resides, The procedure is different in the 
English courts. Ascertain the court of the district, 
and send particulars of demand to sheriff's club, 
and he will issue necessary summons and serve the 
debtor ; or you may instructa law clerk, which is the 
same as an English solicitor. In Ireland the Civil 
Bills Court is the same in jurisdiction and procedure 
as our English county courts. Send particulars to 
the Registrar of the district where defendant resides, 
and he will issue summons. In both instances you 
must prove your claim on the hearing.— 


[5077 11 Recovery of Small Debts in Scot- 
land.—If I might be allowed to encroach on Mr. 
Wetherfield’s ground, I ma 
of small debts in Scotland is regulated by the 
Recovery of Small Debts (Scotland) Act, 1837 

(l Vic. o. 41), as incorporated in the Debts Re- 
covery (Scotland) Act 1867 (30 and 31 Vic. c. 96). 
All causes under £12 are competent in the Smal! 
Debts Court, which is usually held in the county 
town once a week, and to which the debtor is called 
by a printed summons, issued gratis by the sheriff 
clerk of the county in which the debtor resides. 
„G. H.” should send two copies of each account 
he wishes collected to a solicitor in the county town, 
with a letter instructing him to take proceedings, 
and appointing him his mandatory for the purpose. 
The expenses are statutory, and sometimes a small 
commission is charged to cover correspondence, 
Ko. G. H.“ should take care that his accounts 
are not proscribed, as a difficulty might then arise 
requiring his attendance to prove his case.—ELEra. 


(50773.]—Damaged Solder.—You do not say 
whether the solder is for wiped joints or strap 
solder; if for the former, then never make it up 
with pewter; use only pure lead and tin. How- 
ever, to retine it, melt the lot in a pot, then put in 
a piece of brimstone, and stir well; this will collect 
the unpurities on the top, which you will skim off, 
then add more brimstone, and repeat the same. 
until it appears purified; after that stir it all 
together with a little touch or resin, and it should 
be pretty good; if coarse a little, then add some 
tin, and if it does not work well for wiped joints, 
it will do quite well for strap solder. =R e 
Kirkintilloch. l 

[50774.]—Test for Copper Ore.—Powder, and 
boil a portion in nitric acid, add water, and a solu- 
tion of ammonia, and filter. A blue filtrate, which 
on being acidulated with hydrochloric acid, gives a 
brownish black precipitate with sulphurettel 
hydrogen, indicates copper.—M. M. S. 

[50774.I— Test for Copper Ore.—Crush u 
fragment to powder on the blade of a clean steel 
knife, and add a drop of dilute HCl. If active 
effervescence takes place, it is probably a carbonate. 
If copper is present, a thin coating of the metal 
will be deposited. in some ores the deposition is 
greatly forwarded by rubbing the wet powder 
strongly against the blade witha piece of match- 
wood. ter a minute or two, rinse off with water. 
—Ex-BLacksMITH, Gorton Brook. 


[50774.]—Test for Copper Ore.—The ore must 
be treated with sulphuric, nitric, or hydrochloric 
acid, in which it will probably dissolve to a blue or 
green liquid. Divide the liquid into six parts: to 
one part add hydrosulphuric acid, which, if copper 
is present, will cause a black precipitate. Potash or 
sonic hydrate produces a precipitate which turns 
black on boiling. Ammonic hydrate causes a bluc 
precipitate, which dissolves on adding excess ot 
ummonia to a splendid blue liquid. Potassic 
ferrocyanide gives a red precipitate insoluble in 
hydrochloric acid. If a piece of bright iron is dipped 
into the solution (which must be slightly acid) the 
iron paler er becomes coated with metallic copper. 
Lastly, if the salt obtained by evaporating the 
solution is heated on charcoal with sodium carbonate 
and cyanide of potassium before the blowinpe flame. 
you will get beads of metallic copper itself, aud as 
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tests.—R. A. R. BENNETT, Walton Manor Lodge, | bution not really taking place till after the com- meet BC again in H., To find whether the ray 
Oxford. mencement of the Married 


50774.] — Test for Copper Ore.—I suppose the 
querist does not understand how to use the blow- 
pipe, if he does, it ought not to be necessary to 
seud to the ENOLIsm MECHANIO for information 
how to test something supposed to be copper ore. 
A simple experiment with the blowpipe should have 
settlea the matter in less time than it took to write 
the query. What does Jilezhoniz mean by 
sayin e unknown substance is as hard as 
stone? That may mean any hardness, from dia- 
mond to, say, chalk—a long range, seeing that 
diamond is the hardest substance known, and chalk 
so soft as to be easily abraded by the finger-nail. 
Why uot get a little book on mineralogy, and learn 
the scale of hardness, beginning with talc, of hard- 
ness 1, gypsum 2, calcite 3, fluorspar 4, &c., up to 
diamond 10; Then you will be able to state the 
hardness of any substance in a proper manner— 
e.g., suppose that by trying a substance you find 
that it will ecratch calcite freely, but barely mark 
fluorspar, it being about as much marked: by the 
fluorspar in return, you would then be able to sa 
that the substance was of 4° of hardness, which is 
a definite and well understood amount: whereas, 
was hard as stone,“ is so indefinite a statement as 
to be not worth writing or saying. The hardness 
of a substance is to some extent a guide to its iden- 
tification ; for, if an unknown substance is found to 
be of a certain hardness, the probability is that it 
will turn out to be one of a group of known sub- 
stances possessing the same degree of hardness. At 
al! events, it is far more likely to belong to a known 
gioup whose hardness is the same as its own, than 
to groups whose hardness is greater or less. The 
hardness test in all cases serves to narrow the limits 
within which the unknown substance must even- 
tually be identified. It is difficult to give the 
querist useful advice how to test his substance, be- 
cuuse he is evidently unacquainted with either wet 
or dry methods of chemistry, or with mineralogy 
and the tests used by mineralogists. It may 
useful to him to know that copper compounds sub- 
mitted to the blowpipe oxidising flame in borax 
beads, colour the beads green while hot, shading 
off to greenish-blue and blue when cold. Inthe 
reducing flame the copper is reduced to the metallic 
state, and renders the bead opaque, or sealing-wax 
red, to reddish-brown. Copper compounds when 

ywdered, mixed with carbouate of soda, aud heated 

y the reducing flame on charcoal, yield metallic 
copper. Copper compounds containing chlorine 

ive a beautiful intense blue-green flame coloraticn 

efore the blowpipe, especially when mixed with 
microcosmic salt; and this test is applicuble to all 
copper compounds, because those that do not already 
contain chlorine may have it added by mixing a 
littl: common salt (a chloride) with them previous 
to testing. Copper compounds treated an dilute 
nitric acid yield a greenish-blue solution of copper 
nitrate; addition of ammonia produces a splendid 
deep azure-blue coloration; a clean knife-blade 
or any bright piece of steel or iron dipped 
iuto the solution is immediately coated with 
a deposit of metallic copper, which may be 
brightened by rubbing. There are other teste for 
copper; but the above are ample for ascertaining 
Whether a substance is an ore of copper. If I may 
offer a word of advice to Jilezhoniz’’ aud others 
who may wish to be able to test substances, and 
find out what they are composed of, it is that they 
should furnish themselves with sets of blowpipe 
apparatus, aud learn how to use them. Blowpipe 
chemistry is a fascinating study; the beautiful 
chemical reactions which occur afford delightful 
exercise for the mind—which is pleasantly relieved 
by the manipulations conducted by the hands. 
Oue great hindrance to the private study of che- 
mistry by the wet method is that a laboratory full 
or bottles, beakers, solutions, &c., is required: 
entailing no small labour and expense to keep in 
order. Blowpipe chemistry needs nothing of this: 
all the necessary iustruments and reagents can be 
kept in a box a few inches square, always ready 
for use, and out of the way when not in use. 
know of no more delightful aud valuable hobby 
thau that of fire chemistry: the power it places at 
the command of the investigator is truly wonder- 
ful, for there is hardly a substance in nature which 
may not be compelled to give some account of 
itself under the ordeal of fire. It is a great pity 
that the City and Guilds of London Institute did 
not coutinue the subject of blowpipe analysis on 
their syllabus. If Jilezhoniz’’ likes to send me a 
piece of his mineral, I will tell him whether or not 
it is au ore of copper.—W. AukROSE TAYLOR, 
Peuzauce. 


[50775.)—Legal—Married Woman's Pro- 
perty Act, 1882.—I must refer this querist to my 
auswer given to No. 50047 (see p. 611), in reply 
Mr. Wetherfield's difference of opinion. The grand- 
cluldren had a contingent interest ouly in the pro- 
perty till 1877, at which time they became entitled 
to have the same distributed. Their title and right 
to possession after such distribution would then be 
complete, and would, if then acted upon, clearly 


y fill 


ï | liquidity of ice. 


yoman’s Property Act, 


1852, such Act was not previously done or right Angle of coincidence D 
acquired (possession) as by the 22nd section of the | F 


new Act provided. Through no fault of such 
ddaughter, the property was withheld from 
er right to possession by trustees; therefore her 
gift as to possession does virtually accrue to her 
(sect. 5). After the commencement of the present 
Act, and taking into consideration that the Legisla- 
ture have repealed the Act of 1870, Iam of opinion 
that such property would be protected by the New 
Married Woman's Property Act, 1882, and that the 
granddaughter in her contention is right.— LEX. 


[50779.]—Damp Safe.—Is the querist sure that 
the things were dry when pus in the safe? As, if 
this is air-tight when closed, damp articles shut up 
in it would certainly get mouldy.— F. R. C. S. 


50779. ]I—Damp Safe.— The chambers of the 
safe are filled with wet Fire Resisting Composi- 
tion.“ The only sure remedy is to have it taken 
out and filled again by a practical man. Very 
likely it is one of the cheap safes which are 
with any rubbish and got up to sell.— FIRE 
RESISTING. 


[50779.]—Damp Safe.—Probably the fault is in 
the room or cellar, and not in the safe. The cold 
iron will, of course, tend to condense the moisture 
in the atmosphere. A coating of felt on inaide of 
safe will sometimes produce good results. A little 
quicklime or sulphuric acid in a shallow dish may 
be used with advantage. The latter must be looked 
to, or the dish will overtlow.—Ex-BLacksMITH, 
Gorton Brook. 

[50781.]—Latent Heat of Water.—‘‘R. R.“ 
will find Black's Experiments on Latent Heat“ 
nicely epitomised in Goodeve ou the Steam- 
Eugine,” pages 2 to 6, Ed. 3.—EXx-BLacEsMITH, 
Gorton Brook. 


[50731.])—Latent Heat of Water.—You will 
find it fully described in Ganot's Physics’ (page 
376 in the 1877 edition, and 398 in the 1881); but 
as I suppose you have not got it. here is an ex- 
tract :—Black was the first to observe that, eang 
the passage of a body from the solid to the liqui 
state, a quantity of heat disappears, so far as 
thermometric effects are concerned, and which is 
accordingly said to become latent. In one experi- 
ment he suspended in a room at the temperature of 
3°5° two thin 2 5 flasks, one containing water at 
C', and the other the same weight of ice at 0. At 
the end of half an hour the temperature of the 
water had risen 4’, that of the ice being un- 
changed, and it was 10} hours before the ice had 
melted and attained the same temperature. Now 
the temperature of the room remained constant, 
aud it must be concluded that both vessels received 
the same amount of heat inthe same time. Hence 
21 times as much heat was required to melt the ice 
and raise it to 4’ as was sufficient to raise the same 
weight of water through 4°, so that the total 
quantity of heat imparte dto the ice was 21 x 4 = 81, 
and as of this only 4 was used in raising the tem- 
perature, the remainder, 80, was used in simply 
melting the ice. He also determined the latent 


heat by immersing 119 ps of ice at 0° in 135 
parts of water at 87°7°C. He thus obtained 254 
arts of water at 11˙6˙ C. Taking into account the 
ieat received by the vessel in which the liquid was 
2 he obtained the number 79°44 as the latent 
reat of liquidity of ice. We may thus say that 
water at 0“ = ice at 0° + latent heat of liquefac- 
tion. The method which Black adopted is essen- 
tially that which is now used for the determination 
of latent heats of liquids. It consists in placing 
the substance under examination at a kuown tem- 
perature in the water (or other liquid) of a calori- 
meter, the temperature of which is sufficient to 
melt the substance if it is solid. and solidify it if it 
is liquid, and when uniformity of temperature is 
established in the calorimeter this temperature is 
detemnined. Thus, to take a simple case, suppose 
it is required to determine the latent heat of the 
Let M be a certain weight of ice 
at zero, and a weight of water at f sufficient to 
melt the ice. The ice is immersed in the water 
and, as soon as it has melted, the final temperature 
A’ is noted. The water, in cooling from t? to. 
has parted with a quantity of heat, m (¢ — 6). If 
» be the latent heat of the ice, it absorbs, in lique- 
fying, a quantity of heat Mr; but besides this the 
water which it forms has risen to the temperature 
4°, aud to do so has required a quantity of heat 
represented by M4. We thus get the equation— 
Mr + M9 = m (¢ - 9), 

from which the value of x is deduced.—R. A. R. 
BENNETT, Walton Manor Lodge, Oxford. 


[50782.J—Prism.—It is not worth while wasting 
apace with a diagram for a simple query like this. 

raw a triangle having angular points A, B,C, 
corresponding to those in the order named. Let a 
ray, DE, passing normally through face A B, meet 
face BC internally at E: after reflection, let it 
pass in path E F, meeting A C in F, and on second 
reflection take paths FG, meeting BC again in G: 


a 
Sa iit E 


will emerge after any or all thése reflections. 
B = angle of co-reflection 
C = (since DE and AC are parallel) third 
angle C of triangle’ which is 20°. Hence second 
angle of coincidence A F E = twice angle C = 40”, 
and therefore angle of incidence = 50°, which is 
greater than 41°, the critical angle, so that the ray 
cannot emerge at second incidence, but is totally 
reflected again in fourth FG. Angle CFG = 
AFE = 40“, and angle C being 20°, the third angle 
of the triangle CFG, that is FGC = 120°. Sub- 
tracting 90° from this. it gives the angle of third 
incidence = 30°. This is less than the critical 
angle, 55 the ray emerges from the face 
BC. Thereiore the ray is twice totally reflected, 
and then emerges at its second incidence on BC.— 
ORDERIC VITAL. 


(50733.]—Lumbago.—‘‘ Inquirer“ had better 
see a medical man, as it is uncertain whether he 
may have muscular rheumatism or something 
wrong with the kidneys.— F. R. C. S. 


50783. Lumbago.— The treatment of lum- 
bago by acupunture.“ as itis called, is attended 
with the most favourable results. In the majority 
of cases the relief is instantaneous. The mode of 
procedure is very simple. The only apparatus re- 
quired is a good, strong, sharp, needle, such as is 
ordinarily used as a shawl pin. The person who is 
about to perform the friendly office for the patient 
grasps the needle firmly in his hand, aud suddenly 
thrusts it, for the distance of an inch or two, into 
the loins over the painful part. The pain of the 
puncture is but momentary, and the needle, instead 
of being withdrawn, may be advantageously left 
sticking in for a few minutes. When the lumbago 
is double, the operation should be performed on 
both sides of the loins. The Turkish bath, which 
is such a valuablo remedy for nearly all complaints 
of a rheumatic nature, may be used with advantage 
in lumbago. Whena Turkish bath is not obtain- 
able, the ordinary domestic liuseed poultice may 
prove of service. In acute lumbago, poulticing 
often brings speedy relief, the severest cases being 
greatly benetited in a few hours, and generally 
curedin one or two days. The poultice must be 
very hot, aud large enough to cover the whole of 
the loins or part affected, and thick enough to re- 
main quite hot for at least half an hour, when it 
must be chunged. Should no benefit be obtained, 
this treatment should be continued for three hours 
or longer, then the skiu must be covered with a piece 
of flannel, which in its turn is covered with oiled 
silk. This after treatment, like that of the poul- 
tices, promotes free perspiration, upon which 
mainly depends the efficacy of this plau. The use 
of galvanism is not uncommonly attended with the 
most satisfactory results, the passage of what is 
known as the interrupted current,” effecting a 
spcedy cure.—CHEMICUS. 

| 50785.]—Legal—Bicyclists in the Road.— 
I consider bicycles to be a public nuisance both to 
other traffic and foot-passengers. a are regu- 
lated by by-laws of quarter sessions. If you have 
doue any damage to the foot passenger by colliding 
with him, and he were to take the matter up, you 
probably would be mulcted in heavy damages by a 
jury in a court of law.—Lex. 


[50791.]—Wife Separation— Re-marriage— 
Bigamy.—The Act dealing with this says that 
before wife can remarry the husband must be 
absent seven years, and shall not have beea known 
by such person to be living within that time. The 
proper course, if you know he is alive, would be to 
get a divorce first; or should you remarry you may 
be liable to a charge of bigamy if the husband or 
anyone could prove you knew he was alive. If you 
did not know he was alive aud absent for seven 
years, you might safely remarry without a divorce. 

(50792.]-@.W.B. Engines.—The new four- 
coupled uurrow-gauge tender passenger engines 
have driving wheels ift. in diameter, aud cylinders 
liu. by 21in.—J. E. SPENCER. 

(50792.]—G. W. R. Passenger Eagines.— The 
single engines running between London and Bristol 
are chietly of the old 380, 477, and 580 classes, 
drivers 7ft., cylinders 17 by 24, aud are for the 
most part stationed at Bristol; they were built at 
Swindon at different dates, and run well. The 
coupled engines with the closed-in splashers are a 
new class built at Swindon lust year, numbering 
from 2211 to 2220; diameter of coupled wheels 
oft. Gin., cylinders 17 by 24; these engines are 
liked by the drivers, as a rule, and steam well, but 
ride unevenly. All the above are fitted with steam 
brake on engine and vacuum for train.—FIBEMAN. 


([50788.] — G. E. R. Tank Engines. — I send 
herewith a sketch of the G. E. trailing bogie tank 
engines. There is no material difference between, 
those engines with low and those with high chim-$ 
ueys. These latter occasionally run to Colchester 
whichis a good distance for such engines. 


splashers to the leading wheels. 
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time, send a drawing of the G.E. fast goods 
engines The dimensions of the bogie express, 
illustrated on page 268, will be found 
page 314. There is an error in my description, in 
the first line of the second paragraph, which should 
be The a, e were designed by Mr. Massey 
Bromley.’’—F. W. BREWER. 

eee —G.W.R. “Dutchman” Engine.— 
„Warlock and Hirondelle“ are precisely the 
same, and 5 to the Alma class, all of which 
are great unwieldy-looking things compared with 
the pen L. and N.W. engines of the Lady of 
the Lake and other classes. o broad gauge ex- 
presses have been built since about 1855, though 
several have been rebuilt within the last few years. 
J. E. SPENCER. 


8 Dutchman Engines, G. W. R.— 
If F. Fox means the broad gauge engines with 
8ft. drivers, which run the Dutchman from 
Paddington to Bristol, I believe they are all alike. 
Some of them have been recently rebuilt, and may 
be * different, but all the chief dimensions 


are the same. At Bristol, however, it changes 
e es sometimes to another of the same class, 
and sometimes to one of the 2017 class, with 


Tft. 6in. drivers—much the same as the others on a 
smaller scale, and with no names. Besides the 
above classes there are, on the broad gauge, four 
Sft. singles with a leading bogie stationed at Bristol 
formerly B and E 9ft. singles with double tp 

Iso several four-coupled tender engines, wheels 
about 6ft. and Oft. fin.; also some six-coupled 
goods engines.— FIREMAN. 


[50796.]—Writing — Legal Notice. — Litho- 
graph or electric pen notices would be in compliance 
with the law; but signature in some instances 
should be in proper handwriting.—Lex. 


[50796.]—-Writing—Legal Notice.—Certainly 
not! No technical objection could be successfully 
taken to notices, required by law to be in writing, 
being prepared by either of the systems you mention 
or by any of a like nature.—G. H. BIRCHALL. 


[50797.]—Blake’s Transmitter.—Diaphragm 
B, Fig. 2, is single. It is evidently the engraver’s 
error. It is the iron frame through which R passes. 
The front piece marked A in the centre, Fig. 2, is 
wood, and the iron circle clamping ferrotype is 
screwed on to it. In Fig. 2, J is iron, and it should 
be connected to the carbon button, L, as in Fig. 3. 
The thickness H R takes for the double spring in 
Fig. 3 is an indiarubber tube slipped over the spring 
to prevent it touching K. M. M. I. So. S. 


50798.] — Change Ringing. — Snowdon’s 
“ Ropesight,’’ (Is. 6d., Wells, Gardner and Co., 
London): First Steps to Bell Ringing” (1s.), by 
S. B. Goslin, Crescent Foundry, Cripplegate ; 
„Standard Methods in the Art of Bell Ringing”’ 
75 6d., J. W. Snowdon, Old Bank Chambers, 

eds). T. Hibbert'should also read the He News 
and Ringers’ Record, a penny weekly journal, 

ublished by Allen, Ave Maria-lane, London.— 
W. G. P. 

(50798. — Change Ringing.— The following 
books are published: —“ Rope Sight,” by J. W. 
Snowdon, Old Bank- chambers, Leeds, price 1s. 6d., 
contains management of bell, ringing rounds, 
pricking changes, ringing changes on 3, 4, 5, 6, 7, 
and 8 bells, pricking touches and peals, and con- 
ducting same ; and other useful matter. ‘‘Standard 
Methods in the Art of Change Ringing,” by the 
same author. The First Steps to Bell Ringing,” 

rice ls., by S. B. Goslin, to be obtained of J. 

arner and Sons, bell founders, The Crescent 
Foundry, Cripplegate, London, E. C. I should (as 
a ringer) recommend the first work mentioned as 
being the most suitable.— FRANK Banks. 


[50801.]—Tricycle Lamp.— Like Ex I had 
the same difficulty with my bicycle head lamp, and 
found that by not allowing it so much spring I 
was able to keep it alight over the roughest roads. 
I filled the handle of the lamp (a Salisbury) with a 
stout piece of rubbertube, filled up with cotton waste, 
aud kept from falling out by an elastic band across 
the handle. If ‘‘ Ex’s”’ SAN are hub ones, this 
plan will not answer.—H. J. L. 


[50808.]—Raising Water—Distant Pipe.—In 
reply to D. M.,“ the pump referred to by himself, 
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in No. 950, | thorough workman to make 


; and which I illustrated in the “ E. M.” for the 9th 
| of March, will answer his sod but requires a 

and fix it. Stroke rate 
20 per minute. I have inclosed him another, which 
does not depend upon the weighted plunger for 
filling the barrel (viz., the suction). If is very 
anne and anyone having a knowledge of pump 
work can fix it. It works as follows: On turning 
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the handle of the wheel, the double-action pump 
bucket first sends the water one way through the 
barrel, and then another. Suppose the connecting 
rod to be just on the back stroke viz going down- 
wards). This forces the plunger bucket and the 
water from the bottom part of the barrel, and 
through the BACK STROKE PIPE and into the actuat- 
ing second barrel J, and so sends the actuating 
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pee bucket downwards, and with it the pump 
rod N, which in its turn forces the pump bucket 
down. Now, sup the handle to be turned so 
as to give the hand or up stroke to the top bucket: 
this forces the water from above the bucket in the 
top barrel and down the HAND STROKE PIPE to the 
i feei or second barrel at K, and so forces the 
plunger bucket up, which also brings up the pump 
rod and pump bucket, which of course causes the 
water to flow up the rising main to aa Babs a 
place. It is obvious that this pump may 

at any distance through the HAND AND BACK STROKE 
Pipes. I have fixed four of these pipes, and think 
that they are the only four ever TRN P.S.—The 
speed for working the pump should not exceed 20 
strokes per minute.—P. J. Davres, Inventor. 


[50811.]—Zinc Powder.—Zinc can be readily 
powdered if heated to about 200° C.—M. M. S. 


[50812.]—Sodium.— Anyone can use the process 
ae „ as it is public property and very old.— 
SIGMA. 


[50813.]—Oil-Paper.—Brush over with boiled 
linseed oil, or rub it in with the hand; then hang 
the sheets on a line to dry.—T. M. 


[50814.]—Cocoanut Biscuit or Cakes.— Cocoa- 
nut Cakes Mix one pound of sifted loaf sugar 
with three-quarters of a pound of the white part of 
a cocoanut grated. Beat the whites of six eggs to 
a firm froth and mix all well together. Drop the 
mixture on pape in rough knobs about the size of a 
walnut and bake them, in a slow oven, for a quarter 
of an hour. Cocoanut Pound Cake :—Beat half a 
pound of fresh butter to a cream, add gradually one 
pound of fine flour, one pound of sifted sugar, two 
teaspoonfuls of beuag powder, a small pinch of 
salt, a teaspoonful of finely chopped lemon-rind, 
the wnite part of a cocoanut finely grated, four eggs 
well beaten, and a cupful'of new milk. Butter 
some square tins and line them with buttered paper, 
spread the mixture in them, about an inch and a 
half in depth, and bake in a good oven. When 
sufficiently baked, spread some sugar icing over 
them and return them to the oven for a minute or 
two to dry; they must be baked from thirty to 
forty minntes.—R. A. R. BENNETT. 


50815.J—Is a School a Nuisance ?—The 
law says that the establishment of a school-is no 
nuisance in itself—certainly no legal nuisance. 
Such word as“ nuisance ” only in a covenant of a 
lease would not warrant the Court of Chancery to 
grant an injunction against a school; but if the 
lease provides there should be no annoyance or 
nuisance to the lessor or the owner or occupier of an 
adjoining or neighbouring property, then the wor 
‘“ annoyance °’ would warrant the Court of Chan- 
cery to grant an injunction ining such school 
as an annoyance. You should, in the first instance, 
speak to the ground landlord, and get him to exert 
himself with the school authorities, pointing out to 
them the covenauts in the lease, 4911 if they after- 
wards persist in building such school, bring an 
action as soon as they commence building, asking 
the court for an injunction.— LEX. 


(50816.]—Bogie Engines.—A ‘‘bogie”’ is a 
four-wheeled truck pivoted in the centre of the 
frame; a Bissell truck (not bogie) is a < shaped 
frame, the two wheels being at the open end of 
the arms, and the perce pin at the closed end or 
apex. The Adams bogie is, as its name implies, a 
bogie arranged according to the details devised by 
Mr. Adams, the principal feature of which is the 
use of large rubber cushions and washers. Ordu- 
arily speaking, a double-bogie engine would mean 
one with a bogie truck at each end; but from what 
your correspondent says, I imagine it must be a 

airlie locomotive to which he refers. In these 
engines the cylinders and wheels are carried on a 
frame which is pivoted to the boiler, the steam 
passing through the pivot. There is a lot of infor- 
mation on the subject in Vols. XIV. and XV.— 
Nun. Dor. 


(50816.]—Bogie Engines.—The only differ- 
ences between an Adams and a Bissell bogie are, ot 
course, in construction, although there are many 
opinions as to what is the best type of bogie to use. 
The Adams bogie carries a larger framework than 
the Bissell, but both are supported by springs fixed 
in the same position. There is also an American 
bogie, entire M different to English ones. They are 
largely p oyed in America under the Mogul 
engines, and also on the Great Eastern Railway, 
engine 406 Sigg | is fitted with one of these 
American bogies. e ee are unsatisfactory 
and hardly suited to English railways, at least, on 
the G.E.R., for I have not heard o 
panies having adopted the American plan. With 
regard to the G. S. and W. tank engines, I canuct 
see the object in placing the wheels so close to- 
gether, except to properly balance the engine. It 
greatly lessens the length of the aon ing-rod, 
which would give the engine more speed but less 
tractive force. More Light” is right in consider- 
Sage four-coupled wheels to consist of a bogie. 

is, in fact, with an ordinary trailing bogie, is 
what gives an engine the name of a 
bogie.“ They were 
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very sharp curves, to which, iu America, every Ta 
r. 


has to be adapted owing to their frequency. 


Fairlie, a well-known engineeer, constructed pai 
of these double-bogie engines under the names o 
double, and single boiler Fairlie engines.” 
The former had two chimneys and domes, and one 
cab in the centre or between the two domes, for 
the driver and fireman. This engine is now, I 
believe, disused. The latter were illustrated in the 
Engineer some time during November, 1878, while 
one was exhibited at the Paris Exhibition in the 
same year. The cylinders in both classes of 
engines were outside, as is also the case in the 
American type of the Fairlie engines. I regret I 
am unable to say how these engines are constructed, 
orin what way the oscillation of the bogie is 
regulated. I hope some other correspondent will, 
if possible, give as much information, and as many 
details as he can of these double-bogie engines.— 
F. W. BREWER. 


‘(50817.J—L. and N. W. R. Compound En- 
gines.—A drawing and details of 66 Experi- 
ment appeared in Vol. LIII. of the Engiiver.— 
J. E. SPENCER. 


508 17.] — Compound Engines on L. and N. 
W. R.—An account of the compound engines on 
the L. and N. W. R. and elsewhere, will be found 
in Vol. XXXIV., particularly on page 581. I 
think I have seen a sketch, but if I recollect, that 
was copian from the specification ; but to under- 
stand the arrangement, no sketch can be required. 
The large low pressure Spaa is placed beneath 
the amoke-box, the high- re cylinders are 
oe just in front of the leading drivers.—Nun. 

R. 


[50818.1—Steam Domes on Locomotives.— 
Domes on locomotives are objected to as tending 
to weaken the boiler, but they increase the steam 
pace, and afford a means for taking the steam as 

ry as possible. In engines without domes, it is 
usual totake the steam through a perforated tube, 
extending along the greater part of the length of 
the boiler, with the regulator valve in the smoke- 
box. It would be interesting to hear from drivers 
whether they experience any difficulty in connec- 
tion with wet steam in engines without domes.— 
Nun. Dor. 


150819. —Softening Boots.—Put them on the 
trees when damp, and rub neatsfoot oil or lard or 
1 8 ane in. If no trees, stuff with straw.— 


e Boots and Shoes. Tou 
ill find castor-oil to be about the best dressing for 
this purpose. It not only renders the leather per- 
fectly soft and waterproof, but admits of the boots 
being Pee, afterwards with ordinary blacking. 
—R. T. Lewis., 


[50819.J—Softening Boots and Shoes.—The 


most effective softener for leather is castor-oil. Before 


you rub it on the boots sponge them with lukewarm 
water, and then apply the castor-oil. Memo.—TIf it 
be applied without the preliminary wetting, it will 
absorb too much oil, and become too soft.—A., 
Liverpool. 

50819.J—Softening Boots and Shoes.—If 
Cornipes is content to have his boots dull, he may 
use the following mixture, which softens the 
leather and renders it waterproof, but does uot 
admit of the appi atog of blacking satisfactorily : 
Mutton fat, IIb.; beeswax, łlb.; neat’s-foot oil or 
castor-oil 1 piot; spirits of turpentine, } pint; 
camphor dissolved in the turpentine, loz. Warm 
the three together over a slow fire; when dis- 
solved, add the remaining ingredients. The boots 
should be put upon trees, and the mixture well 
rubbed in with the hands before a fire, warming 
the boots to assist the operation.—EYz WIrxESS. 


50819.) — Softening Boots and Shoes. — 
Cornipes must have peculiar s cles, or a 
peculiar idea of how to find the information he 
wants, if he has looked through 27 vols. of the 
E. M.“ without finding out how to soften leather. 
Certainly, the information is not given in every 
number, because, I suppose, it is really so very 
elementary; but a very short search I made resulted 
in Anding the information required on pages 223, 
248, Vol. XXIV., and if my memory does not 
deceive me, it has been given many times. To 
answer the question, however. Cornipes can 
make his boots quite soft by soaking them in water ; 
but then they would become hard when dry, 
and I suppose that is not what he wants. Let him, 
then, damp the leather with lukewarm water—in 
short, w off all old blacking, and then, whilst 
still damp, rub in castor-oil, or any of the prepara- 
tions known as dubbin. I prefercastor-oil myself, 
but either is equally effective: but he can use 
porpoise oil if he prefers it.—N TN. DoR. 


[50821.]—Sea Bathing and the Ears.—Stuff 
a wisp of cotton-wool in each ear before going into 
the water, and take it out ou coming out. I have 
practised this for many years, and always carry 
some in my pocket for the purpose when at the 
seaside, and I find it a great advantage: it seems to 
prevent all discomfort to the ears —M. F. 


30821.]—Deafness and Sea Bathing.—I am | 

a similar case to that of ‘‘Cymro.’’ I have been 
told by some that my deafness was aggravated (not 
caused, for I was deaf before I ever took to bath- 
ing) by my bathing so much: but I was loth to 
give it up, as, besides enjoying the swim, it un- 

oubtedly improved my general health, and now I 
can say it does not injure my hearing, for I have 
been bathing regularly since April, and I can with- 
out doubt hear better than I could some time back, 
so I think that settles one point. Now, as re 
the noises mentioned by ‘t Cymro,” I have found 
from experience they are caused by water getting 
into the ears, so I advise him not to dive too much, 
and to avoid swimming on Eis back, for from the 
1 of his ears the water gets into them a great 

eal more than even in diving. And when he gets 
out, besides giving himself a good rub down with a 
rough towel, always carefully wipe the ear and the 

lands behind the ear dry. I may add that I usually 

the before breakfast, as I find it more invigora- 

ting than in the heat of the day ; but unless he 
has a good oonstitution. Cymro must not do so 
then, for I am nearly 25 years younger than he is. 
Do not bathe late in the evening. — RRODOD Ex- 
DRUM. 


UNANSWERED QUERIES. 


— — 


The numbers and titles of queries chich remain unan- 
swered for five weeks are inserted in this list, and Uf still 
unanswered are repeated four weeks aflerwards. e trusi 
our readers will look over the list and send what information 
they can for the benasit of their fellow contributors. 


Green’s Economiser, p. 138. 

. Enamel, 138. 

. To ‘*Clockmaker,”’ 139. 

- Pum 5 se har and P 139 
p gine umps, 189. 

Step. children 139. 

Candle for Spring Lamp, 139. 

. Bubstitute for Crutch, 139. 

50103. Spiral Turning, 139. 


- Hydrosulphite of Soda, p. 229, 
Needle Bar, 229. 

A 5 of Lead, 229. 
G. W. i 


es. 229. 
. Portable Botanical Case, 230. 
. Transfer of Marks, 230. 
Foundry, 230. 
Cotton Spinning. 230. 
. Milk and Fish, 230. 
. Irish Locomotives, 230. 
. Positives on Dry Plates, 230. 
. L. and N. W. Engines, 230. 
. Brighton Engines, 23). 
. L.B. and S. C. Engines, 230. 
° G.E.R. Engines, 230. 
. Cooking 8helitish, 230. 


USEFUL AND SCIENTIFIC NOTES. 


— 


Battery Residues.— From a table compiled 
by Mr. Kolb, one of the secretaries in the Im- 

rial Tele h Department of Germany, we 

arn that of the £12,350 spent during the year 
1881-82 upon the 127,166 galvanic cells in use, 
£2,727, or about 22 per cent., were recovered by 
the sale of the battery residues, consisting of 
copper, zinc, and lead salts. It has been cus- 
tomary to sell these products by auction twice a 

ear. The Government does not tee any 

ed percentage of metal in these salts, but the 
amount varies very slightly. The normal cell of 
the German telegraph offices is a modified Daniell 
cell of a simple and cheap kind. The zinc electrode 
is formed of a ring, hanging down from the edge 
of a glass vessel to half ita depth. On the bottom 
lies a rectangular plate of lead, to which a vertical 
stout iron wire, encased in sheet lead, is soldered 
making the other electrode. The glass is filled 
with sulphate of zinc solution, and a few crystals 
of ee of copper are from time to time drop 
into the liquid. Of these materials the zinc ring 
is, of course, most subject to deterioration. Thus 
we find that the above-mentioned 127,166 cells 
require nearly 80,000 new zinc rings, against 730 
lead sheets and 910 lead plates. The sulphate of 
copper forms the largest item in the annual ex- 
penditure, amounting to £8,000. During the four 
years which the table comprises, from 1878 to 1882, 
the number of cells had increased by nearly 20,000. 
—Enginecring. 

Prizes of £160 and £40—open to all nationalities 
—are offered by the Italian Minister of Agriculture 
for hemp preparing machines, to be shown in action 
at Bologna from 18th to 25th August, and the com- 
pe machine—first prize—that is successful will be 

ught by the Minister. Entries close 30th June, 
and conditions may be obtained of the Agricultural 
Committee, Bologaa, Italy. 
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QUERIES. 


— . — 


150828. —Oil of Turpentine.—I ha ve tried to pro- 
cure this for china painting, but have failed. I mean the 
concentrated form, not the usual commercial turpentine. 
Would “ Chemicus,” or some other gentleman, inform 
me if I can reduce ordinary turpentine nine-tenths of 
its bulk by boiling in a water-bath, without losing any of 
its essential qualities ? Exposing to the atmosphere isa 
very slow process.—ELEru. 


(50824.)—Object - Glass.—Would Mr. Lancaster 
advise me as to what I can do with an achromatic which 
has become mildewed between the crown and flint! A 
reference to a recent back number would do.—Evepu. 


ed Ma a a 1 have a steam launch 70ft. by 
11tt. by 6ft., built of teak. which, when aa 
displacement of 60 tons. Her draught of water forward 
is it. Sin, and 4ft. Gin. aft., her lines being very fine—in 
fact, too fine aft. Will some of our readers tell me what 
wer I require to drive this boat 10 knots, or with a 
boller pressure of 90lb., what sized ine (compound 
non-condensing) is required! The largest propeller that 
can be put on is 3ft. 1lin. Please state the piteh of this, 
and give us the calculation worked out arithmetically ; 
after which, I will give you what has been done, and 
result.— W. B. 8. l 


(50628.J—L. & N.W. Eng'nes.—I should feel 
obliged if any co dent would kindly supply me 
with the dates (month and year) of the following :—Nos. 
B. 33, 60, 134, 178, 255, 335, 444, 512. 68), 697, 732, 802, 
836, 857, 1163, 1166, 1168, 1174, 1666, and 2145. Also the 
class of No. 1169 Albatross —Caractacvts. 


{60897.]~-Stockport and Buxton Railway. 
Can any one kindly give me particulars of the L. & N.W. 
senger engines working on this railway, please — 

ARACTACUS. 

50828. Discharge into Reservoirs.—I should 
feel thankful if any contributor would work out the 
following in figures :—A tank is to be built on a high 
level. water passes through the inlet A (as shown 
on sketch), and enters the filtering tank ; thence through 


the oulet pipe B (which is 6ft. under A), enters the tank, 
and from through the outlet C (which is 6ft. 9in. 
under B); runs through gin. cast-iron pipe (varnished) to 
a distance of 675 yards, and di into a reservoir, 
D, which is built on a lower level—viz., 67ft. under the 
outlet Cin tank. I wish to know how many gallons per 
minute the Sin. pipe will discharge into the reservoir. 
My calculation does not pa a A another's, and 1 


' | wish to prove which is right. 


(50629.)—Legal.—To Mr. WerurryirLo.—An uncle 
leaves four houses to four e A» B., C., and D. 
the sons of his eldest brother. The will says: ‘I 
leave my four messuages to my four nephews. e first 
to my nephew A., the next to my nephew B., the next to 
my nephew C., and the next to my nephew D.” But 
there are two sons of a younger brother of the testator of 
the same name of the B. and C. of the eldest brother. 
Can the sons of the younger brother lay any claim to the 
second and third houses! Which way would they be 
likely to proceed! What would be about the cust of the 
claim, and also the probable cost of resisting the claim, 
and you will oblige.—OxE or THE ELDEST. 


{50830.])—Telescope.—I havea reflector. .. From 
aome reason which I cannot make out, the tube is mach 
presset out of shape, and I fear whether it will crack. 

an the weight of the silvered mirror be the cause ! 
Shall I find it difficult to construct a new tube, and what 
material ought I to use! Will Mr. Lancaster. or one of 
your correspondents, kindly advise me: —Susscxtsza. 


(50831.]—Small Coal.—Having a large quantity of 
small on hand, could any subscriber give a plan how 
it could be compressed into blocks, in the shape of patent 
fuel, to be remunerative, and if there are simple machines 
for same 1—J. U. H. I. 


(50932. —Gas or Other Motors for High 
Pressures.—Can any correspondent inform me 
is the best compressed-gas motor that I can employ on a 
pe large scale (economy in this instance must not 
taken into consi eration} Liquefled carbonic acid 
gas I have used, and with success, the same being com- 
paratively speaking, cheap, and simple in its manufac- 
ture. Haveany of your correspondents had experience 
with liquefled oxygen, and if so, what has been their 
practice. Com air has its sere Biren bor when 
compared with carbonic acid gas . ; ides, it 
is not so expansible, and it is much more difficult to con- 
fine. The gas, or other motor that I wish to confine, will 
be retained in flasks similar to those holdin mtoe 
ir 


quantity I can confine within the space I 
command the more I shall be pleased. I am thus pr 


f 
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compressing naturally wastes its latent heat; conse- 
quently, it is sluggish in its action if employed as a 
motor isay for working engines]. Can any of your corre- 
spundents name any chemical compounds that could be 
used to cenerite sufficient heat to overcome the loss sus- 
tained by compression! Fire or fireworks cannot be 


used. It must be the heat generated by chemical 
decomposition, Sulphuric acid and turpentine I have 
used, but the heat is not sufficient for my purpose.— 
Naws, 


(50833.)--Sticking Labels to Tinned Plate.— 
I have a quantity of ordinary gummed labels which I 
wish to firmly stick on tinned plate, The gum does not 
fix the label to the tin as it does to paper or wood. The 
label curls off the tin as the gum dries. I have tried 
varnish, with shellac as a base. This sticks the label, 
but soake through it in places, and spoils its appearance. 
Will some reader who understands such matters kindly 
help !—Labe.. 


lee Succession Duty.—Certain shares were, 
by an order in Chancery, vested in trustees for the benefit 
during life of A., at his death for B., and then for B.'s 
children. At A.’s death, who is liable for the duty—B. 
or the trustees! Within what period must it be paid, 
and in one sum, or by instalmenta? Can B., or the 
trustees, sell any of the shares to pay the duty. or must 
52 05 find funde elsewhere !—F. WILLIAuSs, Atheneum, 


(50635 = Egsenco of Jargonelle Pear.—How is 
this made, and is it wholesome? I believe it is made 
from potato ether and spirit of wine; but do not know 
in what proportions.— HiuhLANDRR. 


[50836.]—Joule’s Mechanical Equivalent of 
Heat.— Will some one inform me the exact weight, its 
fall. and time of destent which Joule used in fixing the 
equivalent named above G. P. 


50837.]— To Chemists and Mineralogists.— 
Will some friend or friends kindly state how minute 
quantities of gold muy be detected in minerals? I have 
a portion of a mincral—iron pyrites—containing about 
four per cent. of copper, and also a small quantity of 
gold. Although the two former metals are readily 
separated and detected by the ordinary tests, all m 
efforts to obtain reactions of the latter have failed. 
know fora fact that gold ia present in the mineral, for 
the company who work: this ore separate this metal and 
also silver from it, by some process which is at present 
recret, and the manager assured me that it paid for ex- 
traction. Crookes’ * Select Methods,“ under the heading 
of gold, describes a method of detection adopted by a 
gentleman (Mr. Spey I think the name is) who surveyed 
the island of New Zealand. It consists of powdering 
what is terned “ buddle headings tinely and agitatin 
for soine time with bromine water, then adding alcohol an 
tilterinz. Slips of filter-paper which must have a white 
ash on burning are then immersed, and permitted to dry, 
and this repeated for about four or five times. After the 
final drying the paper is burnt and ash collected. If gold 
be present, it is indicated by the peculiar and character- 
istic colour of the ash—viz., a brownish red. With a 
dilute solution of chlomde of gold which I experimented 
with, I obtained the reaction distinctly, and could even 
sec very minute globules of the precious metal by the aid 
of a powerful pocket lens. With the mineral I have been 
less fortunate. I tried the experiment some time back. 
What“ budalle headings” are I do not know, and whether 
the methods of detection of guld in them are applicable 
in such ores as I have mentioned. I am a student, and 
attempting advanced work. Methods recommended I 
will gladly try and reportupon, if such a communication 
is deemed worthy of an insertion in this useful journal.— 
LAUDANTX. 


[50888.]— Varaish for Paper Canoe,—I am 
making a paper canoe after the American style. Can you 
tell me what varnish would make it waterpr doof -W. W. 
Brown, 


(5°830.J—Hay Fever.—To Dr. Epursps.—Would 
Dr. Edmunds kindly tell me something about hay fever! 
1 have suffered very much from it, and am just now get- 
ting my usual attack. I particularly wish 105 something 
that would clear my nostrils at night. I am unable to go 
to sleep with iny inouth open. My nights are spent in 
perfect miscry.—J. H. L. 


([50840.]—Plumbers’ Wiped Joints.—Would Mr. 
Davies, or some other prictical plumber of experience, 
kindly tell me whether they have seen plumbers wiped 
joints of medium sizes made by the mouth blowpipe ? If 
sv, would they kindly tell me which way !1—A PLUNBER, 


50841.I— Wheel Turning.—I have some railway- 
wheels I want to turn up. The tires sre very much worn 
square from sharp curves. To what degree do I want to 
cone or bevel the face of a 3ft. in dinmeter wheel, and to 
what degree is the flange to be turned back, and is there 
any difference made ina small and a large, say a 3ft. and 
a 6ft., and is there any difference ina sharp curve and a 
wide one, say one 100° and one 300°, so as to make the 
heels go round without so much grinding? What I 
mean is in turning, should the face of the wheel be made 
more sharp or flat, according to the sharpness of the 
carve }—Narrow Gavur. 


(5¢St2.)—Castings.—Kindly allow me to thank Mr. 
Fletcher for his hint about wetting the sand with beer. I 
followed his advice and made the mould the very first 
trial, and furthermore, found I could cut and carve at it 
with my carving tools so as to make the corners round 
without the slichtest fear of the mould falling to pieces. 
I have now failed in the casting. In the first place, it 
took me over one hour hard work to melt the iron. I put 
in plenty of lime ; but it is chalky-looking stuff we got 
fur lime, and worked for a long time at the blower, and 
it seemed as if it never would melt. There were 
some pieces of glass handy, so I threw them in 
and soon afterwards the cast iron melted. 1 
then took an iron bar and cleaned all the scum awa 
while blowing : then poured the metal into the mould. 
The molten iron flew out of the first one all round the 
room ; but it sank a little bit; poured in more. I was 
greatly disappointed, however. to find that there was only 
a very small part of the casting eomplete. It seems to 
me that the hole I poured the metal in at had filled up, so 
that the mould was only filled up about a third of the 
way up. The hole I poured the metal in at was about 
Ain. wide at top, and perhaps not quite jin. diam. where 
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it joined the mould. Was this size too small! Was it 
owing to the air getting heated that the metal flew out in 
all directions the first time, and should I have made an 
air hole in another place for the air to escape | I made 
two castings, but they were both alike. I used the 
dentist's sand, and the surface of what was cast was very 
smooth. I should say the moulds were perfectly dry 
when I used them. Should it take over one hour to melt 
Ab. of cast iron? I should like very much to know the 
use of my failure. In answer to “J. D. A., I tried 
tu loosen the pattern thoroughly, but always failed; and 
it couldn't have been from want of taper, as there was a 
difference of twoor three shavings in the ends. The 
sand was got from a foundry. Perhaps he could tell me 
why I failed in former attempts in makinga mould? I 
made the core in the old broken cogwheel of sand, straw, 
and horse manure. Was that the 

how should I have gone about it !— 


[50843.1—-Liability to Support Father.—Will 
Mr. Wethertield inform me if Iam compelled to support 
my father. who has become chargeable tothe union, as he has 
a wife pine oder nent (by third marriage)? Also other 
children. He had an annuity of 178. per week, but sold 
his life interest in it. Kindly inform me what steps to 
take, if I am not liable.— TuinTrEEN YEARS’ SUBSCRIBER. 


150844.]—-Abyssinian Pump. — Can any reader of 
“ ours” advise in the following circumstances ? I am in 
need of a pump. There is a bed of sand, which will 
require brattieing if I dig a well. Would one of the 
Abyssininn pumps be advisable. and what would be the 
cost! Iam far from any town. Could I get it eet up 
with ordinary country labour! Any information will be 
ye ome, I have no means of secing back volumes.— 

PRY. 


[50845..—Burnishing Gold.—Will some one 
kindly tell me how I can burnish gold that has been fired 
into china, porcelain, &c. ! I can fire gold, silver, and 
bronze well, and scour ; but should like to know how to 
burnish well and chase.“ —- Rokr D'Or. 


[50846.]— Book on Mills. Would any one compe- 
tent wi the working of machinery refer me to a 
merie on grinding mills and mill gearing in general ?— 


roper plan! If not, 
OULDER. 


(50847.]—Drainave.—In loose soils pipes, however 
carefully united with cement, become so rigid as 
frequently to break on any subsidence of the earth sup- 
porting a joint: an accident that often leads to an escape 
of gas and matter very detrimental to health. A ring of 
hemp soaked in a mixture of tar, grease, and beeswax 
could be employed instead of cement, were it not feared 
that the action of the acids, &c., flowing throwinz some 
drains might gradually destroy the ring. Any of your 
readers who would have the goodness to suggest an etfi- 
cient durable substitute for cement would confer a great 
boon upon society, for the mischief named is widespread. 
This is a difficult question to solve, but one of vast im- 
portance. Both indiarubber and guttapercha would be 
too expensive for ordinary use. Anyway, the latter 
would prove too rigid. AN Isapgctor. 


[50848.]—Oiling Watches.—Will any of our watch- 
making correspondents ual inform me on what parta 
of the watches oil is generally required in oiling them! 
oe any oil be placed on the pallets in a lever watch! 

. FRYER. 


[50819.] Selecting Watch. — Will any reader 
oblige with some simple directions how to tell an inferior 
lever and Geneva watch, apart from the price? Is there 
any infallible guide to go by ? Also, how is a mainspring 
put ia a Waltham lever which contains Fog’s patent 
G. FRYER. 

(50860.)—Phthisis.—Having read in this paper the 
use of . of hydrogen in cases of the above, from 
which I have suffered for about four years, I should be 
glad if any medical reader would kindly inform me how 
it is used, and eneth of time it may be continued with 
safety ? T may add I have tried all kinds of remedies, 
including medical treatment, from which I have only 
obtained temporary relief. Any information on the 
above will oblige.—-A SUFFERER. 


(50851.)—Cement for Marine Aquarium.—Can 
any oi the readers of the ENGLISH MRECHAN ICH give me a 
recipe for a good cement for joining the rockwork of a 
marine aquarium together with !—I want to use my tank 
at once, so cannot employ Portland or any similar cement 
which requires long soaking to remove impurities before 
it can be put into the tank with fish. I am told gutta- 
percha is good, but do not know how to use it. Would 
** marine glue answer ?—Coracoib. 


50852.)—Painting Boiler.—Can any of * ours” 
inform me where I can obtain or make 1 for painting 
a boiler (iron! so that the paint won't blister on heatin 
the boiler ! e colour I want is en, picked out with 


black ; but if e knows a better colour for the 
above boiler, they will greatly oblige me by answering 
this query. I dare say this has been answered in 


previous numbers: but it is no use referring me to back 
ones, as I have not kept them.—Parnr. 


Ao MUK — Can anyone tell what the vendors of 
k and water mix therewith which causes a yellow scum, 
having the appearance of cream, to quickly rise to the 
surface ? It effectually gulls the towufolk, although the 
milk is as poor as poor can be.— OD PLOUGHMAN. 


150854.]— Bicycle Repairs.—I have a Timberlake 
bicycle, to which I want to put a new front-wheel hub. 
The tire which I shall have to take off is put on in pieces 
with a wire through the centre. Can nny fellow sub- 
scriber tell me how to take off und put on this tire, as I do 
not know how to unfasten and join the wire. Is it a job 
that I shall be able to manage with safety myself, as I 
have had no experience with these sort of tires I~ 
REPAIRER. 


16 10 — Chicago Exhibition.—Can_ anyone 
oblige with information about the railway exhibition at 
Chicago! How long is it to be open! Have the English 
companies sent any engines, &c., to represent them at it? 
— W. Tnoursox. . 


[50856.)—Apprentice’s Wages.—I apprenticed 
my son about three years ago to a carpenter. A few 
months ago. all his muster had was sold for debt. aud now 
he is not doing anything, and his master is not able to 
employ him or pay him. What I want to know is, if I 
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summon the master before the magistrates have they 
power to commit the master to gaol, if he dues not piy 
the apprentice’s wages, he having no property to distrain 
on !—J. BAILxv. 


(50857.]— TO Mr. Wetherfie'd or Lex. 
About March last A. ordered some almanacs which were 
to be delivered in December next. He signed the order, 
but did not state what was to be printed on them. About 
May zsth, he countermanded the order twice, in writing. 
Now the firm sues A. fur expenses incurred, 48. 10d, 
Can such action be sustained! Must A. pay’ No other 
money is due to the firm.—A Cosstantr Reaper, 


{50858.]—-Gilding.—To “ Cuersuecvs."—~Many thanks 
for reply. Can you tell me what process is employed in 
gilding German mouldings !—FrRaMrMaKen. 


[50859.] — Crystoleum Pictures. — To SEMA! 
Mason.’’—Please say if boiled linseed oil will do as well 
for the transparency medium as puppy oil! Also what 
are the ingredients of the preservative medium and th: ir 
proportions ? Will starch do to stick the pictures on the 
glass? If not, what is best 1 R. Dovatas. 


150880.] — Clock Strikiag.— Wil Jack of All 
Trades, or any other reader of the E. M.“ tell me how 
to make a clock strike right, as when it begins, it will not 
stop as it ought to. but sometimes runs down to the bo 
Tn ? I have tried what little I know about them.— 

OLLY. 


[50881.]—Erecting Machines, c. Would some 
of our practical friends kindly tell me the best way to fix, 
say, a shaft some feet or yards away from some existing 
shaft, the new shaft to be exactly square with the old 
shafting! (2) Or to fix a shaft in continuation toan old 
shaft. in the same line? (3) Or suppose I have an 
engine to fix in a building, and some shafting and 
machines to connect to it. how shall I best proceed to get 
them square with the building and with the engine, that 
they may work perfectly ? (4) Can you-give me any rule 
for the size a boiler-furnace front ought to be for boilers 
of any diameter ? The same for the bridge, and how to 
find out how thick the plates ought to be to stand a given 
pressure — ONE prom THE NORTH. 


50862.]—Legal.— Would Mr. Wetherfleld or Lex 
kindly answer the following questions 1 — (1) A. having 
taken house and garden from B., 29 years ago as a yéarly 
tenant, rent payable every six months, without having 
written agreement of same. .A.’s tenancy began in Feb., 
1854. B. having given A. notice, not signed by a witness 
or solicitor, to quit the above premises on Feb. 14th,1884, 
A. wishes to know if B.’s notice is legal or not? (2) A. 
has erected in his garden greenhouses, &c., at great cost. 
The same are now full of very valuable plants, &c. The 
erections are set in bricks and mortar. Can A. legally 
remove them from the garden before his notice expires, 
H can he claim valuation for same from his landlord ?— 

OLEY. 


(50868.)—Liskeard and Caradon Ruilway.— 
I would be very much obliged if some correspondent 
would give me a sketch and any information he may bave 
at hand of the locomotive engines upon this Cornwall 
line: stating if more than one type, the numbers and 
colour, and if fitted with continuous brakes /—Ampassa- 
DOR. 


[50664.—Taff Vale Railway.—I should be obliged 
for a sketch and information as to types, numbers, spred, 
colour, and brakes of the locomotives on this Welsh line 
AMBDaBHADOR. 


(50865.J]—L. and N. W. Engines. Wanted list of 
engines (with classes) stationed respectively at Carmar- 
then, Swansca, Hereford, Bolton, Market Harboro', 
Bletchley, Colwick, Doncaster, Warrington, Workington, 
Tebay, Carnforth, Cockermouth, and Windermere.—J. 
E. SPENCER. 

(50886.]— Dipping Iron Castings. —A short time 
since I wrote to your paper for information respecting 
making iron castings look like brass (49972), and received 
from one of your correspondenta some bronze powder. 
Kc. Now this I do not want: I must have some solution 
to dip them into. Having tried the following solution: 
Aquafortis 1, sweet es of nitre 1, blue vitriol 4, tinc- 
ture of the muriate of iron 2, water 32, with the follow-~ 
ing result: I have had the castings in a shaking box, and 
got them quite clean and bright ; then I dip them in the 
above solution for, say, a minute; then I take them out 
and let them dry of their own accord ; they go black, and 
have a kind of peel upon them, which I rub off; then I 
can see a slight shade of copper upon them, but I cannot 
get it tocome more out. have tried many ways, such 
as heating them before dipping, then drying them after. 
I have also put them into cold water after dipping, and 
have tried many other ways ; but cannot get the result I 
want. Most of your must have seen the cheap 
iron goods that come from America (such as meat tin 
openers, hat pegs, toast forks, gridirons, &c.). The tint 
upon such goods is what I want, and I shall be glad if 
anyone can give the information.—_A MxcnAxic. 


[50667.)—-Small Dynamo Machine. —I an 
making a small dynamo after the style of that described 
by Thomas Cuttriss in E. M.,“ Vol. XXX., Oct. 17tu, 
1879. The armature is of the Siemens drum type, and 13 
wound with 18 gauge c.c. copper wire. It is ĉin. long. 
and 18in. dia., soft wrought iron. The pole pieces are so t 
cast iron 6in. long, bored out to 1ġin. and 1-6. The feiu 
magnets are soft wrought iron, four in number, bolted to 
pole pieces and connected across the top with a cap and 
wound with same wire as armature, and coupled up to 
form two separate electromagnets. They are 2in. wide 
by 4in. thick. When the F. M. is joined with four Daniell 
cells, I get a current from armature that will give a 
deposit of copper from solution of a dark and soft state 
with a deal of sparks at the brush. When the battery is 
taken away. I get from the residual magnetism a slow 
but a good deposit with little sparking ; but when I join 
F.M. in circuit, I don’t appear to 51 any current at all. 
There are five layers of wire on each leg of F. M. Is there 
any kind reader of the “ E. M.“ who will tell me the 
cause of my failure, and the way to put things right? 
Also the simplest way to get the resistance of F.M. ?— 
Jons Surrox, late Royal Engineer. 

(50868.)—Legal.—To Mr. Wernerriztp.—A., B., 
and C. bave equal shares in two lots of houses four houses 
in one lot, and two in the other lot. The ‘ot with th- 
four houses were mortgaged to pay three original share : 
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out. and there was a little unpleasantness between B. 
and C. aus tu who should hold the deeds ot the lot with the 
two houses. And since then there has arisen a distrust 
as to who siould hold possession of the deeds of the ex- 
piring mortgage of the lot of four houses. A. having the 
money ent him monthly to pay the mortgage off. A. 
says tht be can get possession of the deede without B. 
and C. being present. Please say if he can get them 
lexully. without B. and C. being present? Also if we 
ean deposit the decds with a banker without opening an 
account, und if so, what is the usual charge 7—A. L. J. 


(50869. - Organ Swell.—What height should the 
top ut a swell be above the top of the longest open pipe! 
—CY RO. : 


'60870.1—Brickmaking. — Will Mr. Allen or any 
other chemical correspondent kindly state if there is any 
cheap chemical known that can be used in the water for 
brickmaking that will prevent the white appearance in 
sume bricks ? It was stated recently by a correspondant 
that it was generally after being laid in building that this 
white appears, but 1a my case it is shortly after being 
drawn trum kiln and stucked.— BRIdR MARK RR. 


(50871.1—Gas-Meters.—Can any of your readers 
inform me what kind of gas- meters are in nse in Queens- 
laud, or any other of the Australian Colonies; whether 
ivu or tin, wet or dry? I ama meter maker by 
trale, and I am thinking of emigrating to Australia, and 
should be grateful for any information on the sub)ect.— 
Gas. 

507 2.]—Induction OCoil.—Would some of your 
able correspondents kindly give me information in re- 
ference to making above: one to give a Siu. und another, 
2in. spark ? What the sizes and weights of the primary 
and sevundary in each case; size of core and condenser ; 
if spring contact-breaker would do; also number of 
quart Hunsens would it stand with safety! Any other 
particulars very acceptable.—Recent BUBSCRIBER. 


( 73. —Graaule Carbon Battery.—How many 
cells should I require to lighta 5-candle Swan Lamp! 
Cells, Gin. by 4{in. ; porous pots. 6in. by 24 in.; carbons, 
gin. by ljin. by {in.—Recenr SUBSCRIBER. 


5874.) -Adulteration of Antimony.—How can 
I detest blacklead or carbon in a sample of black sulphide 
of autimony.— Kers. 


5087 5.] - Potassium Chlorochromate. — How 
enn 1 peut and separate this salt from the anhydrochro- 
mate 1— Keys. 


[59876.j—Resistance Coils.—I am about making 
a set, after LIBa.“ P. 807. No. 898, and want some 
standard, to wit, one ohm. What length will it take of, 
say, 30 &c,, of German silver wire ! Also, what should be 
the comparative resistance of armature to F magnet of 
Siemens’ H type of dynamo.—W. H. R. 


50877.]— Glass Polishing.— To J. C. IL.“ — 
Thank you kindly for notieing m query with respect to 
abuve, and should feel preatly obliged if you can inform 
me how I can repolish glasses named in my queries, as it 
would neip. me greatly in a little experiment I am 
making. ey are the ordinary glusses.— Po isu. 


50878. —Varnish.— Will some kind reader give me 
the name of, a transparent varnish that will stand ape 
a weak solution of fuoric and nitric acids 1 C. H. R. 


15879. —Spinal Disease.—To Dr. EDMUNDS or 
DR. ALLINSON.—Having seen two cases of the above in 
the E. M.,“ I bring mine before you. When I was six 
o of age I had a blow with a stick on the back, which 

as caused my back to prow out in a curve, I went to 
ditierent hospitals, but they could do nothing to stop it ; 
so as I grew it grew out; but after the first I felt 
nothing of the pains only once a year—about the spring ; 
then for about a week I had pains across the back and 
weakness, and could not keep upright. Twelve months 
ago my legs began to get weak and cold, and during the 
night I had the cramp in them. They got worse, so I 
could hardly walk. I went to a hospital, and they gave 
me cod liver oil to take, which I did, and bathed them in 
hot sea-water at the advice of a friend, and they got well 
enough for me to walk. So I left off taking anything. 
Two mouths afterwards they got worse, with sharp pains 
all over the body. I went to another hospital, and they 
kept me in, and a fortnight afterwards complete paraly- 
eis set in, and have been so fourteen weeks, and there is 
no improvement. I cannot move them: they double up, 
straighten out, jerk, and tremble. Do you think the œd- 
liver oil and hot sea-water will do them good as before ? 
I may say I am nineteen years old, and work in an 
engiacer’s. If you can help me you will oblige.—A Bur- 
FEKER. 2 


(52980. —Horse-Power of Boiler.— Can any 
reader say what is the horse-power of boiler, it being 
cylindrical, 4ft. 6in. by 24ft. Gin. egg-ended, and whether 
the amount of water evaporated per hour has anything to 
do with it! If so, please state the best way to work it 
out all by flgures.— ONE ix a Fix. 


50881. — Pump. What is the best mixture to use in 
seating the clack of a water well pump !—Ong rn a Fix, 


[50832.] Registration of Desigas.— If a person 
designs some and names it his registered so- 
and-so, and stamps on it the word “ registered,“ and 
advertises it and sells it as such, is he liable to any fine 
or penalty if it is discovered that the article has not been 
registered asa design?! And who must or can cause the 
penalty or tine (if any) to be inflicted I- REOGSsTEUED. 


LO 


A NEw ratchet brace is made by Bremer, Schu- 
macher, and Co., in which the pawl acts on two 
ratchet wheels, one for rotating the drill as usual, 
and the other for giving the feed more uniformly 
than can be done by the screw. 


THE Colchester Corporation has made up its 
mind thut electric lighting of streets will be a 
Permaueut institution, and is providing a permanent 
chapuel along the street pavement curbs, con- 
strutted of bricks in cement mortar, for the re- 
ceptivk of the electric conductors. 


ANSWERS TO CORRESPONDENTS. 


ee 


„ All communications should be addressed to the Evitor 
of the Ex0OLIsAR Mecuawnic, 81, Tavisiock-street, Covent 
Garden, . C. 


HINTS TU CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 
ueries, or replies. 4. Letters or queries asking for ad- 
arenes of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise 
ments. 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to inquirers. 


„ Attention is especially drawn to hint No.4. The 
pace devoted to letters, queries, and replies is meant for 

e general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The Sixpenny Sale 
Column“ offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand u 
ae vee y evening, June 20, and unacknowledge 
w :— 


J. Noste.—3. Barnett, yun.—Col. Fendall.—Birmingham 
Machinists’ Co.—C. Hearson and Co.—A. II. Fison.— 
W. A. Iyan.— J. Hargreaves.—Tweed.—Two in a Fix. 
Crab. — Lancashire.— T. C.— H. Bill.— H. Parkins.— 
J. S. — John Dewhurst.—Skibbo.— Fish. — The Dyer. — 
Ten Years’ Subscriber. —Dalston Junction. 


Urrox Pank. (You will find full particulars on p. 100, 
No. 836. You must, under the circumstances, serve 
four years at sea in the engine-room before you can sit 
for the certificate. If you had served three years in an 
engineers’ shop, one year at seu woul! have been sutt- 
cient. Get one of the manuals if you think uf ac- 
cepting the berth.)—W.Jacksos. (There is no remedy 
except ventilation. Anything that would overpower 
the odour would por more injurious to health.) 
—A Novice, or resilvering Britannia metal, see p. 
73 and the index of Vol. XXX. )—YURKSHIREMAN. 
(Recipes for paste in many back numbers. The sim- 
plest and best is to mix flour with cold water and boil, 
taking care to stir so frequently as to prevent burning. 
You can add a little powdered alum or rosin, or à solu- 
tion of gum arabic or glue water, and creosote, carbolie 
acid, or oil of cloves to preserve it.)—J. B. B. C. 
(Recipes of the kind are to be found in any cookery 
book; but if for trade purposes, the ingredients must 
be mixed with brains.“ For muffins take quarter 
peck of flour, quart of warm water (milk and water is 
preferable) a wineglassful of yeast, and 202. of salt; 
mix thoroughly and add another quarter peck of flour. 
Then make into a dough, which should be ullowed to 
rise, and then be pulled into pieces and baked on a hot 
plate. Crumpets are made of rather thinner dough 
and poured into rims placed on the hut plate. The 
only thing about frying fish is to have pertectly sweet 
oil or fat and plenty of it, so that the tish is actually 
swimming in it. Some dip in batter, but the best 
artists in this line use nothing but dry flour, and little 
of that.) — EuG RATING Firvter. (You will find parti- 
culars in back volumes; but as to the colours and orni- 
ments, that is rather a “large order” to fill, which 
would occupy a great deal of space, and then be of little 
interest to our readers.)—J. Warno. (Ste pp. 662, 583. 
607, Vol. XXVI., p. 430, Vol. XXXV. We do not 
know of any trustworthy book on the subject. )—G. E. F. 
(It is dextrine, or British gum, as it is called. Can be 
procured from ayo the chemists advertising in our 

es.) — W. axbo L. (All the available information in 
ack numbers. Do you know that such a lamp as you 
require would have a good claim to Mr. Lever's offered 
prize of £5007)—W. W. Harkisos. (The only useful 
reply that can be made withuut personal examination 
has already been given by Dr. Edmunds. See his let- 
ters in recent volumes, and the answer to S. H. P.“ 
post.) —-J. R. C. (Put it into boiling water. If that 
is not sufficient, heat it in water under pressure, or 
ee it to the action of steam.)—Cactx, New South 
Wales. (Try what you can do with linseed oil and 
beeswax rubbed in until a high polish is produced. 
The enamel is done by coating with stoving copal, and 
lacing ın a japanner’s oven.) — Mercuanic. (The 
irections for making an American organ were given 
in Nos. 653, 655, 658, 659, 667, Vol. XXVI. They are 
out of print, but a few copies of the volume are still in 
stock, You cannot have made an American o 
from instructions given in the paper you name, be- 
cause the letters above mentioned are the only descrip- 
tion of how to make such an instrument ever published 
in this country. The papers you refer to described a 
hybrid sort of reed organ.)—WaLtEk Woop. (It the 
patent has become void by non-payment of fees, 
it can be revived only by a special Act of Parliament. 
The original patentee is the only person who has any 
property in it. unless he has assigned it.)—A Lab. 
(You require a crucible and a suitable furnace. The 
latter can be managed if you have a fireplace witha 
long chimney. The front must be shut in with 
sheet iron, so as to create a very strong drauzht.i— 
A AMATEUR, Antwerp. (There can be no difficulty 
about it. When the telephones are hung on their 
hooks the circuit is through the bells, and if yours 
won't ring, there must be faulty connections, or the 
batteries are out of order. The general arrangement 
has been illustrated many times. Trace the connec- 
tions and circuit, and you will soon discover what is 
wrong. -A Cosstant Reaper. (Frequently answered. 
It may be one to five, or one to fifteen. The best pro- 
portion depends on the construction of the enyine. See, 
to go no further back, pp. 40. C67, 180, 202, 224, of this 
volume.) — W. E. S., Kingston-on Thames. (Plaster of 
Paris; the same mixed with tallow; or, what is best. 
whiting mixed with alum solution. Bec papers in Vol. 


XXXII., pp. 175. 227, and many other references in 
back volumes.) —SHANJ HE. Twist the platinum wire 
round the carbon, and cover the junction with a coat of 
copper.;—Rusr, (Answered many times. See p. 212, 
Nu. 887. Perhaps it is so far gone that it would be 
cheaper to have a new one )—F. R.C. ou can have 
nothing better than oak for the keel, ribs, stem, and 
stern-posts, and yellow pine for the planking.) —Oxx 
THAT Wisnes TO Juvrove Hiseere. (The number and 
thickness of the seams varies in different districta, and 
even in uny given district. You will find some informa- 
tion on the subject in Smyth's ‘* Coaland Coal-Mining 
(Lockwood und Co.); but for a definite answer the 
question must be confined to at least u 991 coaltield.; 
—G. TesrLeros. (Very likely. We shall be glad to 
hear of tlie new departure when it is taken; butat 
present we do not find any tanzible facts in your letter.) 
—G. M. P. (Directions tor making coils in many back 
numbers, Cotton-covered wire is not suitable.) — Tut 
Nortu. (See the latters by Dr. Edmunds on the sub- 
ject; also those by Dr. Allinson. You have in those 
all that can be said without 5 0 examination.) 
S. H. P. (See previous reply. You are apparently 
suffering from hypochondriasis ; and the best way to 
get rid of it is to furget all about your ailments, attend 
to your work, take plenty of exercise and amusement, 
and in short, forget you have a stomach, a liver, or 
anything else. There are hundreds of people who make 
themselves really ill, because they worry about a slight 
pain, or more often little uncumfortablene-:, in the 
region of the stomach, which would wear off if the 
would only occupy thcir minds, if they have any, wi 
something usetul to themselves or other people. Such 
a letter as you have written is almost enough to give 
dyspepsia to anyone reading it.)—J. E. T. rou must 
specify whether you mean lvanising, tinning, or 
nickeling. But you will find directions for either in 
back numbers.)—A. Brxsasix. (Both statements are 
“acknowl facts."")—A Surrerer. (There is no 
certain cure but the knife. Do not waste time in 
studying symptoms and origin of the disease, but see a 
good surgeon at once; every day's delay renders your 
chance of cure less likely.)—Cyuro. (We have heard 
nothi from Mr. Dresser for many months. If he 
sees this he will, doubtless, be glad to know that you 
share the hopes expressed by other correspondents - that 
he is still alive, and ere future conte putes from ae 
pen may again appear in ours for the pleasure an 
edifi ration of ers who are interested in organs. —A 
COT 55 (We saa ane ubera or: 
plications of gas-tar or paren. wi estroy or banis 
ants.) —An.emta. (He might probably ship as 
purser’s clerk, assistant steward, or in some 
similar capacity. He should advertise in some of the 
shipping papers, or personally apply to owners.— 
Vetcay. (Colophony is black rosin, che solidresiduum 
of the distillation of turpentine when all the oil has 
been worked off.) — W. L. Jonysox, (You can do 
nothing; the landlord is all - powerful in such cases. 
You may sue him in the county-cuurt for the value of 
the fittings; but he will probably plead that it was no 
business of his, and you will lose the day.'— LL., Lon- 
donderry. (Because it is evenly balanced, of course. 
What else could it do, or what is it you mean !)—Esut- 
NFER. (Get at a chemist’s 20 grains of sulpbate of zinc 
dissolved in half a pint of distilied water. and bathe the 
eyes well night and morning with it.) —-CAUHRIDOE. (A 
few are strictly vegetarians, but the majority permit 
the use of butter, eggs. milk, &c.)—Scrverse. (He is 
a quack, and you should avoid all such.) 


CHESS. 


— — 


Att Communications for this department must be 
addressed to J. Pierce, Bryn Rhedyn, Llandwrog, Car- 
narvon. 


PROBLEM DCCCXL.— “ Exaz.” 
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White. 
White to play and mate in two moves. 


(9+6 


SoLUTION TO 888. 


White, Black 
1.RtoK6 1. Anything 
2. R, B or Kt mates accord- 

ingly. 


(Six variations.) 


NOTICES TO CORRESPONDENTS. 
F. Pottox.—lf in 838, 1 how do you mate 
in your solution ! 
H. Jacons.—Your name is entered. 


"Kt takes Kt, 


Jons 29, 1888. 


The English Mechanic 


AND WORLD OF SCIENCE AND ART. 
- FRIDAY, JUNE 29, 1883. 


SECONDARY BATTERIES.—III. 
By Joun T. SPRAGUE. 
| (Continued from p. 328.) 
30. (1 HARGING.—In order to charge a 
secondary battery it is necessary 
to employ an EMF greater than its 
own, and greater in proportion to the 
rate of charge desired. All such excess 
of EMF is energy lost in overcoming 
resistance, therefore slow charge is most 
economical under this head, though other 
practical considerations have to be taken 
into account; that is, against energy 
lost at the rate of the square of the current 
C: generated, we have to consider time, und 
interest on plant. But in addition to the 
loss of energy involved, a small charging 
current is desirable for two good reasons: 1, 
the product is in better condition, the par- 
ticles in closer contact and better electrical 
connection; 2, there is less loss by uncom- 
bined gases escaping. ' 

31. Loss of Cases. — Throughout the 
charging there is a constant escape of gases 
going on, chiefly oxygen. But the loss of 
either gas means total loss of the equivalent 
of electricity involved in the decomposition 
from which it arises. If O is obviously 
wasted, it is certain the H is lost too, or, 
on the other hand, that the total power of 
the cell is reduced by its incapacity to take 
up the O. But the escape of H indicates 
at once, either that the rate of charging 
current is too great, or else that the limit of 
the economical charge is approached. As 
in all cases of electrolysis we are brought to 
the question of denstty of current, the rate at 
which a unit area of surface can act 
properly, and this in the case of a secondary 
receiving charge is, of necessity, a lowering 
capacity, because it is not mere surface we 
have to consider, as in the case of the zinc 
of a battery which remains unchanged, but 
the diminishing quantity. of sulphate of 
lead upon that surface remaining uncon- 
verted. But as shown, § 29, the increase of 
free acid tends to increase the current, and 
the combination of these two causes results 
in a growing loss of gases as the charge 
proceeds. Obviously, therefore, it is bad 
economy to press the charge to the full 


N 

essrs. Gladstone and Tribe give an 
expenment on this point which, though 
actually relating to two plates covered with 
red-lead, is a fair representation of what 
occurs in general cells. They passed a 
current of | ampère for thirty-one hours 
5 0 the two plates, of which, however, 
they do not give the area. 


Hydrogen. 


. Oxygen. 
Time. 
Lost. | Absorbed.| Lost. | Absorbed. 
l 0 312 0 156 
10 21 297 99 60 
20 270 50 111 49 
31 300 6 135 18 
Total 5,230 4,489 3,120 1,737 
Total Capacity 4,574 .. 1,294 


— —ͤ ö— —— 


The figures represent cubic centimetres, 
and as the oxygen stored exceeds the capa- 
«ity of the materials it is evident that either 
the plate itself received some or else a large 
quantity remained ‘‘occluded.” But the 
tigures for each hour's action show distinctly 
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the lowering capacity, and the unwisdom of 
pushing the process too far, or too fast. 

32. Occluded quaes.—It is generally 
thought that hydrogen is retained by the 
spongy lead, § 5, as it is by palladium, but 
recent tests render this doubtful. Oxygen, 
however, is certainly retained to a consider- 
able extent, as is shown in § 31, and also by 
its actual escape from the plate while at 
rest after charge. A httle hydrogen also is 
certainly retained, as we know that metallic 
surfaces always retain with great tenacity a 
film of any gas to which they have been ex- 
posed. The higher initial EMF has been 
attributed to these gases, § 33. It is pro- 
bable that the oxygen isin the form of ozone 
or peroxide of hydrogen, rather than of 
ordinary oxygen, and the formation of these 
substances may be expected from the high 
degree of E M F under which the decompo- 
sition occurs to enable peroxide of lead to be 
formed. 

33. The electromotive force is about volts 
2°25 immediately after charging, but falls 
spontaneously to volts 2. This high initial 
force cannot be due to the free H and O 
because their force of combination is only 
1:5, but it is easily accounted for by the 
presence of ozone, which is oxygen charged 
with a higher energy in order to force the 
third atom of O into the molecule. The 
normal EMF of 2 volts is subject, in work- 
ing, to a fall such as occurs in ordinary 
batteries to an extent increasing with the 
rate of current, and due probably to the 
change in the liquid particles adjoining the 
plates: therefore the EMF rises again 
after a short rest has allowed fresh liquid 
surfaces to reach the plates by diffusion. 
The average rate of working EMF is 
probably 1'9 to 2 volts. 


Faure’s Battery. 


34. This, which is the wonderful box of 
electricity mentioned § 15, is the Planté cell 
in which the process of formation is nearly 
done away with by coating the plates with 
a paste of red lead, which is converted by 
the electrolytic gases into spon 
peroxide of lead. All the remarks made as 
to lead batteries, therefore, apply to this as 
to the simple Planté. The only question is 
whether this use of the red lead or any of 
the other substitutes proposed, such as 
litharge, sulphate of lead, reduced spon 
lead, &c., is an advantage. It saves the 
formation, it concentrates the material into 
smaller bulk, and it is claimed that an equal 
weight of material does more work. On the 
other hand, it has the disadvantages arising 
from conditions described in § 29. The mass 
of material is only in uncertain mechanical 
contact with the conducting plate, instead 
of in molecular union, and therefore subject 
to disintegration.. This defect applies to 
the multifarious inventions based on the 
lead tree, in which every imaginable 
mixture of materials has been patented for 
obtaining a spongy mass of lead having 
larger surface in small space, and to collec- 
tions of shot, granulated lead, carbon, &c. 

35. At first, this cell was made, of neces- 
sity, with some material such as felt, asbes- 
tos cloth, &c., to bind the material to the 
plates. These all add to the resistance, 
resist circulation of liquid, and sooner or 
later rot away and disintegrate. By the 
combination of the patents of Swan, Sellon, 
and Volkmar with that of Faure, this bat- 
tery assumes the form of small masses of 
the porous material contained in spaces in 
lead plates. There are a variety of means 
of effecting this, such as making the plates 
of an open network, or of perforated sheet ; 
but the whole question resolves itself into 
the thickness of the porous mass which can 
be used to advantage ; and its proportion to, 
and effectual securing to the lead conductor. 

36. Dimensions ant Capacity.—The latest 
improved form is made in several types. 
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cm. square, and 3mm. thick, perforated with 
holes 6mm. in diameter, every 10mm. apart; 
these are interleaved with 7 negative plates 
of same size only 0'55mm. thick, perforated 
like the others; the 7 positive plates weigh 
16°66 kilos, the seven negative 2°77. The 
red lead spread on their surfaces weighs 
22°13 kilos. The box is of pitched wood 
45 x20 x 40cm., weighing 10kilos. with 
its cover. The charged cell weighs 63kilos., 
and is said to contain 375 ampère hours of 
current with an EMF of 2 volts. Other 
smaller types contain 225, 150, and 75 
ampere hours; the last with a weight of 8 
kilos. 

37. De Meritens’ cell was the first modi- 
fication of the Planté. The plates are 
formed of thin sheets of lead placed one 
over the other like the leaves of a book, and 
cut off in slices, and the ends soldered 
together to unite them. The result is a 
block of lead about one third of an inch in 
thickness penetrated with a vast number of 
slits in which the action is carried on, and 
which become filled with peroxide of lead in 
the one block, and spongy lead in the other. 
This gives much concentration of material ; 
but the formation has to be effected as in the 
Planté, while it is evident that the action is 
limited by the amount of liquid which pene- 
trates between the films of lead. 

38. Aaboth’s cell is a modification of the 
Meritens; it consists of similar plates built 
up of thin sheet lead, but these strips are 

assed through a pair of rollers which pro- 
Te diagonal corrugations. These being 
interleaved with plain strips, the plate is 
composed not of surfaces in close contact, 
but of a series of small tubes sloping 
upwards and tending to produce a circula- 
tion of the acid throughout the plate; this 
appears more ee than the plain 
strips, but in all likelihood the tubes would 
soon be filled up. A later improvement, by 
M. Pezzer, replaces the plain strips, by 
doubling the corrugated strips back upon 
themselves so as to form a sort of fringe. 
The plates are separated by a porous cell, 

hich, of course, adds to the internal resist- 
ance while protecting the plates against 
accidental contacts. It woul rd ea that 
the double corrugation is a disadvantag >. 
because it must resist the formation of 
currents between the plates, by the ribs 
crossing each other. 


39. Messrs. Fitzgerald, Crompton, and 
others have united in producing a battery 
plate composed of athin sheet of lead, upon 
which is built up a coating of spongy lead, 
derived from the reduction of chloride or 
other salts of lead submitted to a certain 
amount of pressure, by which the particles of 
lead are to some extent welded together, and 
made coherent. This results in a plate of 
large capacity and of very rapid ‘‘ forma- 
tion” ; but whether it overcomes the diffi- 
culties of § 29 will have to be learnt in 
actual use. It has been found an improve- 
ment to use for the hydrogen plate an elec- 
trode composed of carbon fragments and 
red lead. A similar mixture has been em- 
ployed by others for both plates, but does 
not answer for the oxygen plate, as under 
these conditions carbon is rapidly acted on 
by the ozone generated. With an oxygen 
plate of compressed spongy lead it is found 
to act well. 


40. Suttons Battery.—It is needless to 
mention the many other patentees who have 
made slight modifications of the lead second- 
ary battery. But Sutton’s is of a different 
order, as it consists of two metals anda 
metallic salt. It is composed of a lead plate 
to be peroxidised, and a copper plate to be 
alternately dissolved and deposited from the 
solution of sulphate of copper. It will serve 
well for amateur ses and small currents, 
though its E M È is lower than that of lead. 


A. |I have also employed a similar cell with 
consists of 7 positive plates, each 37 x 23'5 | amalgamated zinc and zinc sulphate. 
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ee OS i er a T 


876 


such combinations fail on any large scale 
for the reasons to follow. 

41. Metallic solutions, while promising in 
appearance, do not answer in practice for 
the same reason that I have had such fre- 
quent reason to refer to. Theaction, unless 
very slow, alters the layer of liquid in con- 
tact with the metal, which then refuses to 
act; in charging, after the first action there 
is no metallic salt present to decompose, but 
only acid which gives off gas, and so the 
metal deposit becomes non-coherent; in 
discharge the metal salt forms too rapidly 
to dissolve, aud crystallises on the plate. 

42. Acid solutions other than sulphuric 
might beused, and no doubt will; but hydro- 
chlorio acid when electrolysed does not give 
up H and Cl simply—it is always accom- 
panied with oxygen, and the result is the 
tormation not of chlorides, but of oxychlor- 
ides, which are exceedingly refractory in 
reduction; for ‘this: reason the chloride of 
silver battery fails in reversal, or else it 
would constitute an adinirable storage bat- 
tery. Then the chloride of lead is partly 
soluble,, and will not answer for reasons 
given § 23, which also limit the use of many 
other acids and salts. 

43. Alkaline solutions cannot be used with 
lead because they dissolve it, but they may 
be employed with some other metals, as 
iron, which at one plate would absorb H and 
fonu peroxide at the other, forming a.bat- 
tary of rather low EMF. 

14. General Management.—In charging a 
number of cells it is necessary so to arrange 
them in series and in arc as to distribute 
them on the same principles as ordinary 
battery cells when a number are used 
togather. ' 

ïo many must be ranged in series that 
the number multiplied by the EM F is so 
much below the charging EMF as allows 
the required rate of current to pass; that is 
to say, E (or 2°25) x n x 1:20 = EMF of 
source, assuming that this is to exceed the 
counterforce of the battery by one quarter. 

Bo many must be runged in multiple arc 
as brings the united resistance to such a 
ratio to the available EMF as will permit 
the intended rate of current to puss; such 
rate being well below the proper working 
density suited to the area of the plates. 

Itis of the utmost importance that all 
cells to be worked together shall be fairly 
equal, for, as in a chain, the capacity of a 
combination is that of the weakest link; if 
some cells become inactive in discharge, they 
are not merely useless, they begin to take 
charge in the opposite direction and oppose 
their EMF. several sets in multiple arc 
differ in EM F, which will occur if their 
conditions differ, some of the sets will not 
get charged, or if left so connected when 
the source is not acting, they will be 
reversed and the charge wasted. 

The charge should not be carried to more 
than three fourths of the capacity. The 
discharge should not be carried further than 
three fourths of the charge actually stored ; 
and the battery should not be charged, if 
5 long before it is intended to be 
used. 

Each cell should be occasionally tested as 
to its condition in order to discover any de- 
rangement, or accidental short circuit, and 
any cell showing unusual evolution of gas 
should receive immediate attention. 

N.B.—Galvanometers should always be 
kept in circuit to give warning as to what 
is going on, and automatic cut-outs are very 
useful in case of a failure of the source or 
other accident. Such appliances are easily 
made with an electro-magnet inserted in the 
circuit or in a shunt circuit, with a perma- 
nent steel magnet for the armature mounted 
on a spring and completing the cireuit only 
when held down: the attraction of the 
armature for the core will hold it down 
ordinarily; but if a reverse current arises the 
armature leaves the magnet, breaks the 
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circuit, and can be made to ring a bell to 
call attention. l 


Work done by Secondary. 


45. It is asserted by some that these 
batteries will return 90 per cent. of the 
energy stored; but words can be used to 
delude, and probably if pushed to explana- 
tion we should tind electricity substituted for 
energy. Itis quite likely that 90 per cent. 
of theelectricity, reckonedincoulombs, might 
be obtained, provided the battery were used 
not long after charge. Quantity of elec- 
tricity is, in fact, current multipled by time, 
C x ¢t = Q, and if we formulate 
Quantity of charge 
Quantity of discharge 
we have of course the waste by local actions, 
which is always inevitable in electrical 
operations. 

But for these large currents the coulomb 
is too small a unit, and it is becoming 
common to reckon by “ampère hours.“ that 
is to say by the quantity represented by an 
ampère current sustained for 1 hour, or 
3,600 seconds, so that ampere hour” 
means 3,600 coulombs. 

But this is a small part of the loss. What 
we are really concerned in is the energy, 
and this is related to C x E, and may be 
measured in volt-ampère hours.” It de- 
pends upon the EM F as well as thocurrent, 
and as the EMF of charge must exceed 
that of discharge, and may probably exceed 
it by one third, we have here an inevitable 
loss, which cannot be defined for all cases, 
because it will depend upon the ratio of the 
external and internal resistances. 

This only gives us the loes upon actual 
storage; but we must add that lost in the 
act of charge, the energy carried away in 
the escaping gases, §31. And when all 
these are considered it is almost certain that, 
on the average, the use of storage batteries 
means the loss of 50 per cent. of the energy, 
as compared with direct working. This 
means doubling the cost, irrespective of the 
value and expense of the battery itself: it is 
as though only one-half of the gas put into 
a gas-holder could be delivered from it, and 
this is why secondary batteries have come 
into little use, notwithstanding all that wus 
hoped from them. 


= ratioof useful work, 


HUMAN FACULTY AND ITS 
DEVELOPMENT." 


HE now numerous memoirs on various 
subjects connected with human faculty 

and its development, contributed by Mr. 
Francis Galton to contemporary science, are 
gathered together in this volume, so far as 
their substance is concerned, and we have 
one of the most novel and certainly most 
interesting books of the century—novel, 
because the method of dealing with the 
subject is ee and interesting because 
the matters dealt with have an important 
bearing on the future progress of the human 
race. The book is, as it is intended to be, 
eminently suggestive; for although the 
author has advanced further than any one 
else in the peculiar lines of study followed, 
he has by no meuns exhausted any of his 
subjects. His main object has been to take 
note of the varied hereditary faculties of 
different men, and of the great differences 
in families and races, with the view of dis- 
covering to what extent history shows the 
racticability of supplanting inefficient 
[oman stock by better strains, and how far 
it may be our duty to, so to speak, aid the 
processes of evolution., In arriving at any 
conclusions which seem warranted by the 
evidençe, we must be careful not to take 
our own instincts of what is best and most 
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seemly as acriterion for the rest of man- 
kind, tor however diverse the instincts and 
faculties of different races may be, each 
may be good of its kind. The moral and 
intellectual wealth of the world consists in 
the variety of the gifts of the men who com- 
pose it, and any attempt to assimilate all the 
members of a nation to one common mye 
would be the reverse of improvement. In 
every race there are probably elements which, 
if they gained the controlling power, would 
lead to the degeneration of that race; while 
there are others which, carefully guarded and 
cultivated, would lead to improvement. It 
is the object of Mr. Galton to direct atten- 
tion to these hereditary characteristics, and 
to describe new methods of appraising and 
defining them. He commences with 
„features, his study of which has led him 
to express not a mere opinion, but a 
definite statement, that the prevalent type 
of English face has greatly changed at dif- 
ferent periods. The loan collections of por- ` 
traits and the National Portrait Gallery have 
afforded facilities for this study, and as an, 
instance of the observations made it may be 
noted that the portraits painted about the 
time of Holbein have usually high cheek- 
bones, long upper lips, thin eyebrows, and 
long dark hair. Cromwell’s Ironsides were 
dark-haired men, who gave the observer the 
impression that they were of a peculiar 
breed. Englishmen now are a fair and 
reddish race, as was shown by a diagram 
presented by the Anthropometric Committee 
to the British Association in 1880, which 
was prepared from an examination of indi- 
viduals amongst the proftssional classes. 
That diagram Mr. Galton has compared with 
the official description of the members of the 
Arctic Expedition in the Alert and Discovery, 

and finds the proportions of the various. 
shades of hair colour to be the same. Seven- 
tenths of the crews had complexions 
described as light, fair, fresh, ruddy, or 
freckled, and the same proportion had blue 
or grey eyes. To obtain really representa- 
tive faces, Mr. Galton adopted the method 
of composite portraiture, and the frontis- 
piece to the book is a photograph of the most 
remarkable of his experiments. Thus to 
obtain an idea of what six different designers 
of medals considered the features of 
Alexander the Great, Mr. Galton made a 
composite portrait from the British Museum 

collection, and to obtain a family portrait 

he made a print which combines the por- 

traits of a father and mother, and their two 
sons and two daughters. The characteristic 
features of health, disease, and criminality 
are shown by composite portraits of in the first 
case twenty-three officers and privates of the 

Royal Engineers, and in the ast by eight 
and four portraits respectively of convicted 
criminals. These portraits give a better idea 
of the type than can be obtained from the 
features of an individual, and it is to be 


hoped that amateur photographers will 
respond to Mr. Galton’s appeal, and take up 
the subject of composite portraiture. In 


connection with bodily qualities, he points 
out that the proportion of weakly and mis- 
shapen individuals is not to be estimated by 
observations made in the streets; for the 
worst cases are out of sight in various 
institutions. Our human civilised stock 

is far more weakly through congenital im- 
perfection than that of any other species of 
animals, whether wild or domestic.” That 
is only too true, and must remain so, until 
our social habits are revolutionised, though, 
as Mr. Galton further points out, it is by no 
means the most shapely or the biggest per- 
sonages who endure hardship the best. 
‘‘ Some very shabby-looking men have ex- 
traordinary stamina,” and it may be that 
the sickly-looking and puny residents in 
towns, are better adapted for the conditions 
in which they live and work than the 
stalwart and ruddy-looking men of the 
shires, some of Mr. Galton’s remarks on 
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sensitivity will meet with objectors, as, for 
instance, where having said that as a rule 
he finds men possessed of more delicate 
powers of discrimination than women, he 
mentions pianoforte tuners, tasters of tea 
and wine, sorters of wool, and the like. That 
women rarely if ever practise these arts is 
due rather to the conditions under which 
they are practised than to any inferiority 
on the part of women in forming an accurate 
judgment. So far as tuning pianofortes is 
concerned, so long as the work is carried on 
at the factory, there seems no reason why 
women should not be employed, as then 
it is simply a question of a trained 
ear, and certainly women have as much 
appreciation for music as men. Mr. Galton, 
however, destroys one popular delusion 
when he says that blind people have not, as 
a rule, that acuteness of other senses with 
which they have been credited. His experi- 
ments point to the conclusion that the 
blind succeed in many things, not by their 
superior sensitivity, but by the guidance 
they obtain from the multitude of collateral 
indications to which they give heed. Those 
who can see, habitually overlook and neglect 
these indications. The power of reading by 
touch is not very wonderful. Lord Hatherley 
rapidly acquired it, though in his case it 
may be said that there was already the 
intelligence to do anything that was possible. 
Mr. Galton has made a very large number 
of experiments with test weights of various 
sizes and specific gravities, and has selected 
common cartridge cases, which are filled 
with layers of shot, wool, and wadding in 
various proportions, with which the experi- 
menter 1s tested as to his sense of weight. 
The outcome of the application of these 
tests Sy Mr. Galton to affirm that our 
apparently simplest perceptions are 
complex. We hardly avers act on the in- 
formation given by only one element of one 
sense, and our sensitivity in any desired 
direction cannot be rightly determined 
except by carefully - devised apparatus 
judiciously used.” In his section on 
‘* anthropometric registers, Mr. Galton 
deals with a matter which is certainly of 
much importance, but which, we are afraid, 
will not be carried out in the scientific 
manner. The world may be beginning to 
awaken to the fact that the life of the 
individual is in some real sense a prolonga- 
tion of the lives of his ancestry; but the 
„world“ is not prepared to keep a truthful 
record of all that concerns the habits and 
character of every member of the family. 
Measurements and photographs might be 
kept with some honesty, but there would be 
a tendency to destroy all notes relating to 


the lives of the persons who happened to 
turn out black sheep.“ It is, however, 
undoubtedly the fact that those 


who care to initiate and carry on a 
family chronicle illustrated by abundant 
photographic portraiture, will produce a 
work that they and their children and their 
descendants in more remote generations will 
assuredly be grateful for.” If we had only 
such records as the height, weight, com- 
pezion, temperament, &c., of even half a 

ozen English families during the past eight 
centuries, together with their ages at death 
and the cause, with a list of diseases from 
which they had suffered—in short, a brief 
life-history of the different members of 
Several families, we should possess informa- 
tion the value of which could not be over- 
estimated. Mr. Galton considers that no 
time should be lost, and that we should at 
Once encourage a habit of compiling personal 
and family histories which may be of 
linmense advantage to posterity, and cannot 
fail to be of intense interest to our suc- 
Cessors. Mr. Galton would have us measure 
Our faculties on the plan indicated by his 
System of test weights for ascertaining the 
Sensitivity of touch, because we are all 
Curiously unconscious of our personal pecu- 


liarities, which even our most intimate 


| honour of being selected to perpetuate the 


friends often fail to remark. Many of us species. 


are deaf to high or low notes, not a few are 
colour-blind on one side or the other of the 
spectrum, whilst some possess the power of 
imagery, visualised numerals, colours con- 
nected with sounds, and other special 
associations of ideas unknown to themselves, 
or if known unrecognised as peculiarities. 
Of such 55 the author gives a 
variety of examples, as he does of other 
interesting facts, not the least notable of 
which are the instances he mentions of twins 
in which the individuals in their character- 
istics and peculiarities were the complements 
of one another. As to mental imagery, Mr. 
Galton tells us that his questions, at first 
addressed to scientific men, met with answers 
which astonished him, because he had 
expected that they at least would give 
accurate accounts of their power of 
visualising. Thus, he asked them to 
picture their breakfast table, then whether 
the image was clear or dim, which was the 
place of sharpest definition, whether the 
colouring of the articles seen was quite 
distinct and natural, and so on. Many of 
his subjects protested that such mental 
imagery was unknown to them; but others 
—persons in general society—convinced him 
that they did possess the power of mental 
imagery in a very high degree. Whether 
he is justified in saying that scientific men, 
as a class, have feeble power of visual repre- 
sentation js another matter, because 
the scientific men may regard what is called 
mental imagery as merely the effect of 
memory. The distinction is, however, clear; 
it is not a question of remembering. how 
many cups and saucers there were and their 
colour, or how many persons sat down, but 
whether the scene can be mentally pictured 
exactly as it was, with the various articles 
in their relative positions and of their dis- 
tinctive colours. Mr. Galton concludes that 
an over-ready perception of sharp mental 
pictures is rain Matias to the acquirement 
of habits of highly generalised and abstract 
thought, and that the highest minds are 
evar those in which the faculty is not 
ost, but subordinated, ready for use on 
suitable occasions. The missing faculty is, 
however, replaced by other modes of con- 
ception, and those who declare themselves 
entirely deficient in the power of seeing 
mental pictures. can, nevertheless, give life- 
like descriptions of what they have seen. 
The instances Mr. Galton gives of this 
faculty of visualising form a most interest - 
ing chapter or division of his book. They 
are illustrated by four plates of diagrams 
collected from various sources, giving, 
however, chiefly number-forms, though 
one relates to colour associations. From 
those who can visualise scenes of ordinary 
life it is but a step to the “visionaries ”’ 
proper, and what Mr. Galton here tells us 
will suttice to account for all the ghost 
stories. | 
The chapters on Domestication of Ani- 
mals, on Objective Efficacy of Prayer, 
on Selection and Race, will afford much 
tood for useful thought. Overbred animals, 
says Mr. Galton, have little stamina; they 
resemble the weedy ” colts so often reared 
from first-class racers. Much depends on 
what is meant by overbred.“ It may be 
quite true that there are many causes to 
check the unlimited improvement of highly- 
bred animals, but weedy ” colts are scarcely 
evidence of deterioration of breed, because 
it may be that one or other of the parents 
has been over-worked, a point which Mr. 
Galton notes on another page when he says 
that mares who win races as fillies are not 
allowed to waste their strength in being 
ridden or driven, but are reserved for the 
stud, at which, by the bye, it may be men- 
tioned they often produce weedy ” progeny 
because they have suffered injury through 
training for the races which gave them the 


In his section on the influence of man 
upon race, Mr. Galton deals with a point 
which is often the subject of some confusion 
—the sentiment against the gradual extinc- 
tion of an inferior race, as if it were 
equivalent to the destruction of a large 
number of men. Itis nothing of the kind 
where the change is introduced silently and 
slowly through the earlier marriages of 
members of the superior race, through their 
greater vitality and better chances of getting 
a livelihood. As a matter of fact, inferior 
races are being gradually extinguished in all 
parts of the civilised globe, and there is 
probably hardly a spot that within the last 
few thousand years has not been tenanted 
by very different races. Aborigines is a 
most misleading word, as Mr. Galton shows 
by the numerous instances he cites of the 
intermixture of races, those who inhabit 
Spain forming a very remarkable example. 
To those who would urge that, as social 
forces and self-interests are too strong to be 
resisted, nothing can be done to vary the 
future human stock, Mr. Galton replies 
sufficiently, “they need not be resisted ; 
they can be guided.” His suggestions may 
seem very unlikely to work well; but it is 
probable that some of them will be adopted, 
and that mankind will eventually endeavour 
to direct its own evolution. 


THE ACHROMATIC OBJECT- 
GLASS.— XXIII. 
By W. Beapscry. 


T will be noticed that the triple lena which 
Gundlach evolves from the doublet has two 
crossed convex lenses in similar positions, sepa- 
rated by a double concave, having contact sides 
of the same radius as each of those of the con- 
vexes taken in reversed order. Such a com- 
bination must have a great preponderance of 
positive spheric error, and this chiefly arises in 
the back part of the lens. The first convex gives 
little spheric error, the second concave still less, 
so that these two conjointly are undercorrect. 
This, added to the entire positive error of the 
third lens, shows the undercorrection in this 
triplet to be very great. 

To remedy this evil, evidently one of the con- 
vexes must be split into two parts, one being 
really a concave lens to give considerable nega- 
tive error, while both conjointly shall give the 
same focal length as the single lens. This con- 
dition is essential to the balance of chromatic 
dispersions. And as most of the error arises at 
the third lens, to it must the process be applied. 
Nothing but division of the third lens will 
answer, for as the first pair are already under - 
correct, the third lens, if undivided, must bea 
concave which cannot be applied because the 
dispersive balance would in that case be dis- 
turbed. Let us follow Gundlach through the 
corrective process. 

„If we now suppose the crown glass lens C, 
Fig. 3, while retaining the form of its surfaces, 
to be so much thickened that without touching 
or cutting the surfaces a concentric spherical cut 
(from the axis) can be made through it, in such 
a way that the outer one of the two parts result- 
ing therefrom forms a negative (convex-concave) 
lens (e Fig. 3). We then have again in the 
other part resulting from the cut, a triple com- 
bined lens, which for itself, that is, of the 
negative crown glass lens (o o) were 
entirely taken away, would, the source 
of light remaining the same, cause a very 
considerable spherical aberration at the newly 
cut surface. This aberration, or rather the sum 
of the aberrations of both of the outer surfaces 
of this triplet, may, however, without changing 
the foci of the lens, be considerably reduced by 
bending the same back in the middle towards A, 
because by this curvature the lens is mado to 
approach that form which corresponds to the 
minimum of spherical aberration, that is, in 
which the refraction at the surface of entrance is 
equal to that at the surface of exit. 

If, now, this deviation of the triple lens from 
the best form is so great (.., the radius of the 
spherical cut just sufficiently short), so that part 
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of spherical aberration capable of being neutral- 
ised by the bending is equal to the spherical 
aberration of the combined objective, the neu- 
tralisation of which is the object wily te then 
this bending back will be just sufficient to 
entirely free the objective from all spherical 
aberration. With regard to the aberrations of 
the higher order, however, it is better to choose 
for the cut a still shorter radius of curvature, 
and to carry the bending back only far enough 
to neutralise the aberration in question, during 
which, however, the bending of the flint glass 
lens, to reobtain for the latter the above- 
described best form, must be effected in a cor- 
- respondingly lesser degree. 

‘ The space between the lenses cc and 65 
(Fig. 4) resulting from this change of form, will 
then represent a meniscus, which, if consisting 
of the same material (crown glass), would have a 
very long focus, whose spherical aberration, 
. Lowever, would be equal to that of the objective 

which it is cut out of. 

On closer examination of the mode of 
neutralising the spherical aberration, it appears 
that the flint glass lens of the double objective 
(Fig. 1) has, in comparison with it, a little the 
advantage, on account of its greater power of 
refraction, especially in regard to the aberrations 
of the higher order. But this inconsiderable 
advantage is abundantly outweighed by the cir- 
cumstance that, with this new mode, a very large 
margin is left for the choice of the radius of curva- 
ture of the cut, whereby, in fact, the advantage 
of a much higher correction of the spherical 
aberration may be obtaincd than would be possible 
ina double objective, even if the chromatic over- 
correction at the rim were entirely left out of 
consideration.“ I do not see how any superior 
result is likely to be achieved from the addition 
of two lenses than can be obtained by properly 
fashioning the primitive pair. Theoretically, it 
is possible to free any lens from refractive error 
by tiguring its surfaces to certain assigned forms; 
and doubtless within certain limits this is me- 
chanically possible also. The process is in general 
use now, and in the future it will be carried toa 
greater extent and to greater perfection. When 
once the laws which govern the action of cer- 
tain mcthods of mechanical manipulation are 
thoroughly understood, it will enable the process 
of local correction to be applied with more cer- 

etainty than at present. If an optician knows 
what sort of curve the outline of his surface 
must approximate to, he will adapt his process 
accordingly. 


(To be continued.) 


ASTRONOMICAL NOTES FOR 


JULY, 1883. 
Fhe Sun. 
2 : 
= At Grecnwich Mean Noon. 
2 
E 
‘o| Souths ; Decli- 
p Right nation. Sidereal 
Q Se North. Time. 
h.m.s.p.m./h.m.s.,. „ „ h. m. s. 
1| 0 3 29°87,,| 6 40 17/23 7 441 6 36 47°41 
6, 0 4 2503 „ 7 0 522 42 48) 6 56 30°19 
11| 0 5 11:19 „ 7 21 2422 8 1| 7 16 12°98 
1600 5 46˙97 „7 41 4221 23 450 7 35 55-76 
21106 7.74% 8 1 4620 30 24| 7 55 38-54 
2600 6 15°61 „| 8 21 37/19 28 26| 8 16 21-32 
31/06 9˙20 „ 8 41 13,18 18 211 8 35 4:10 


The mothod of finding the Sidereal Time at 
Mean Noon for any other Station will be found 
on p. 373 of Vol. XXAVI. At 6 p.m. on July 
3rd the Sun is said to be in Apogee; in other 
words, at that instant the earth is in that point 
of her orbit which is the most distant from him. 
Accepting the official Solar Parallax (8°85"), we 
shall then beseparated by an interval of 93,910,166 
miles from the great ruling centre of the Solar 
System. Upto July 30th there will be no real 
might in any part of the United Kingdom. Spots, 
faculie, &c., continue to appear at intervals on 
the Sun’s disc. 

The Moon 
Is New at 3h. 315m. in the afternoon of July 
4th, and enters her First Quarter at 7h. 49 3m. 
u. m. on the 12th. She will be Full at 3h. 309m. 
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Occultations of Fixed Stars by the Moon. 


| | 


et = © 2 E 
°S; Name of tn Disappear-| Moon’s N & daag Reappear- | Moon’s $ 88 88 5 
85 Star Š | ance. | Limb. E~ 45 ance. | Limb A= 
Aa z > <<" yy 
| 
h.m. 8 3 h. m. 8 0 

14 28 Librie 6 | 11 11 p.m.| Dark 89 119 12 22 p.m. B 257 5 
17 B. A. C. 6081 6 1131 Dark 120 133 1241 , right | 254 2 

22 |e Capricorni | 44 2 14 a. m. Bright 151 157 | 314 a. m.] Dark | 269 | 275 
22 |e" Capricorni 6 | 241 „ | Bright 81 91 341 „ | Dark | 329 | 349 


t Star below the horizon. 


in the early morning of the 20th, and enter her 
Last Quarter 13-4 minutes after midnight on 
the 26th. 


Day of | Moon's Age 


Month. | at Noon. | Souths. 
Days. | h. m. 
1 262 9 ldam. 
6 19 1 41°5 p. m. 
11 6˙9 5 25°3 „ 
16 119 9 166 „ 
21 16°9 PID. APS 45 
26 21-9 | 6 64 a. m. 
31 26-9 9 456 „ 


* After midnight on the 20th. 


The Moon will be in conjunction with Saturn 
at 11 p.m. on the Ist; with Venus at 11 p.m. 
and with Mercury at midnight on the 2nd; with 
Jupiter at 5 p.m. on the 4th; with Saturn again 
at 10 a.m. on the 29th; and with Mars at 8 


o’clock that same evening. . 


Mercury 


Attains his greatest Elongation West from the 
Sun (21° 26’) at 10 a.m. on the 2nd, and quite 
obviously isa Morning Star after this until he 
comes into superior conjunction with the Sun, 
which occurs at 11 o’clock on the night of the 
29th. Hemay probably be caught before sun- 
rise at the beginning of the month; but cach 
succeeding day brings him into a worse position 
for, and renders him a less interesting object to, 
the observer. His angular diameter steadily 
decreases from 8 on the 1st to 5” by the 31st. 


| : 
Souths. 


Right | Declination 

Ascension.| North. 

h. m. 8 : h. m. 

5 82 19 399 10 31:7 a. m. 
5 305 | 21 0-8 10 342 „ 
6 06 22 165 10 446 „ 
6 381 | 23 31 [11 23 „ 
7 21-1 | 22 57˙2 | 11 25˙5 „ 
8 6˙2 21 452 | 11 509 „ 
8 50-2 19 31˙8 0 15°1 p. m. 


Hence it will be seen that Mercury will travel 


from Taurus right across Gemini and into Cancer 
during July. He will be in conjunction with 
Venus at 6 a.m. on the 4th, and again at 4 p.m. 
on the 8th, as also with Jupiter at 10 a.m. on 
the 20th. l 

Venus 


Is a Morning Star during the entire month, and 
may be seen before sunrise; but, for the reason 
given last month, is becoming less and less an 
object of interest for the observer with the tele- 
scope. Her angular diameter decreases 10°6' on 
July Ist to 10° by the end of the month. 


sg Right | Declination South 
FS S Ascension.! North. t 
h. m. 8 h. m. 

1 5 5˙1 (22 87 10 28˙6 a. m 
6 5 31:3} 22 42-4 10 350 „ 
115 57.6 23 49 10 41˙6 „ 
16 | 6 24:1 23 109 10 484 „ 
21 | 6 507 22 59:9 10 552 „ 
26 7 17-2 22 3271 11 20 „ 
31 | 7 435 21 476 11 85 „ 


The above Ephemeris shows how Venus passes 


through the same region of the sky this month 


as Mercury, although her pa'h terminates in the 
‘confines oF Oaxiter: Her conjunctions with Mer- 

have been spoken of above. We may add 
here that she will bein conjunction with Jupiter 
(10˙ N. of him) at 1 p.m. on the 26th. 


As we said last month, 

Mars, Jupiter, Saturn, and Neptune 
are, for the observer’s purpose, all invisible ; in 
fact, 

Uranus 
Is the ony poin left in the evening sky, and 
even he will disappear after the middle of the 
month, and must be looked for immediately afte 
dusk to be seen at all. 


Sd | Right 
as Ascension. 


So that he will be at the apex of a trianglo 
formed with r and 89 Leonis. 


Shooting Stars 


Become more numerous this month. They 
may be looked for particularly on the nights of 
the 17th, 20th, and 29th. 


Greenwich Mean Time of Southing of 
Six of the Principal Fixed Stars on 
the Night of July ist, 1883. 

Souths. 

Star. h. m. s. 
Antares. oe eo .. 9 43 54°76 p.m. 
al Herculis .. s3 .. 10 30 50°96 „ 
a Ophiuchi .. .. 10 60 69°11 „ 

Draconis. a .. 11 16 18°15 „ 
ega seg = . 11 64 17:12 „ 

6 Aquilæ š is aR 

The Method of ascertaining the Green 

Mean Time of Southing of either of the Stars in 

the above List for any other night in July, as 

also that of determining the Local Instant of its 

Transit at any other Station, will be found on 

p. 376 of Vol. XXXVI. 


12 40 46:98 „ 


PRACTICAL NOTES ON PLUMBING.— 
LXX" | 


By P. J. Davies, H. M. A. S. P., &c. 
(Continued from page 331.) 


Oast-Iron Frames. 


HESE frames are made suitable for single, 
double, or treble throw cranks. The frame at 
Fig. 346 is a treble throw, with compound gear. 
The handle 2, and flywheel is shown fixed upon 
a countershaft 3, and works as follows. Suppose 
the countershaft to have a pinion or small wheel, 
having, say, six teeth, leaves, or cogs, and which 
runs into a large spur-wheel 6, fixed on the crank- 
shaft 5. Now, suppose this large spur-wheel to 
have 120 teeth or cogs, turn the handle six times 
round, and the cranks will make one revolution, 
hence we say that the frame is geared for six to 
one. Now turn back to Fig. 310. This lever is 
usually made 16in. to 18in. long, and to the pro- 
portion of the radius or throw of the crank. 
Suppose the pump-crank to give a pin. stroke, 
that isa 4}in crank, and the handle leverage to bo 
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18in., here the leverage is multiplied four times, | The Square Frame for Boarding Round, &c. counters are generally fixed on the pumping 


or four to one. But suppose the crank to be a 
10in. throw, then the leverage is as 18 to 10. 
But suppose the leverage to be 16in. and the 
crank 4in., or the throw 8in., then the leverage 
will still be four to one, and if a man puts 251b. 
on the handle, which he should do, you get the 
25lb. multiplied by four = 100lb. Now refer to 
Fig. 346. You saw that the wheels were geared 
for six to one, and that the leverage on the handle 
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over the crank was four to one. Put the two 
together, and what power do you get upon one of 
the rods, supposing the other to be away,’ First, 
by the winch you gained four times 251b. = 100, 
then, with the cogs you gain six times, which 
makes a total of 600 times or 600lb., which power 
will, roughly speaking, work a 3in. pump at a 
depth of about 190ft., or a din. at 70ft., or three 
2}in. pumps at a depth of 90ft. Supposing the 
buckets to be drawing all at once, two out of the 
three pumps to be always on the lift, the 600lb. 
will work two 3}in. pumps at a depth of 7oft. 
Let us further examine this deep well frame 
(Fig. 346), or a trebled throw cranked frame, 
with guides, guide-rods, and slings (as shown at 
9, 10, and 12), connected close to the cranks, 
which I particularly object to, because they require 
constant attention for oiling, &c., or they will be 
very noisy ; they make a kind of eu-uting noise 
or sound which is very disagreeable, to say 
oothing of the extra labour which is caused by 
friction. 

In Fig. 347 the vibrating levers, H and I, are 
used, and will, if made long enough, reduce the 
friction to a minimum, and bring the well-rods 
to almost a parallel with each other. In this 
frame the pinion-wheel M may be seen, as also 
the large spur-wheel; by reason of its being a 
side view the cranks are not to be seen, but by 
looking at the two frames (Fig. 346 and 347) the 
whole of the working parts required may be seen, 
although they are of two distinct patterns. Here 
it may be as well to mention that although the 
above frames have two or three cranks, it does not 
necessarily follow that all the barrels are always 
to be at once. It is an easy matter to dis- 
connect one or two of them, and work with the 
other ; in fact sometimes it is Hobson’s choice. 


At Fig. 348 is an illustration of the square machin 


frame suitable for boarding round and covering 


=. | counter to be fix 
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in the well. It isan old-fashioned frame but a 
very good one, and answers two purposes. 
Although it is shown without compound cog- 
wheels, they are often used upon this frame. 

The second use of this fratne is that the cranks 
and shaft may be removed from the bearings, and 
a properly journaled drum with rope fixed for 
raising or lowering the workman, % bring him up 
top without knocking his head against the stays of 
the frame. 


Covered-in Circular Frames (See 
Fig. 348 A). 


This is a frame much used for public wells, 


and may be seen in the old squares of London, | zero. 


and in or! towns and villages throughout the 
country. e framework is formed as shown 


by the side standards, and the top bent or cast in 
pieces to the shape. The tlywheel generally 
works inside, and the handles fixed on the 
journals as shown at K. ‘There are several of 
these frames about Hornsey, one, to this day a 
public well, which I have repaired many times. 


Pump Counters and Indicators. 


Having explained the action of the rotary 
pump, it will be as well, before I proceed further, 
to explain the indicator or counter. For this 
refer to Fig. 348 B. This instrument is for the 
purpose of recording the number of strokes or 
revolations which a pump has made. These 


in workhouses, jails, & for the 
purpose of recording the amount of work done 
by those having todo such work. They may 
be attached to the vibrating lever or shaft, as 
shown at E, Fig. 348 B. is the connection, 
which in this case is simply an eccentric, and 
whichis nothing more than a circular plate or 
wheel not fairly centred, and fixed upon the 
shaft where it is made to move about a centre 
of motion, as shown onthe shaft at C. Round 
this plate or uncentred wheel is fixed a hoop 
which exactly fits the plate or wheel, and to this 
hoop is fixed the connecting rod H, which is also 
connected to the lever of the counter as at I. It 
may be seen that as the shaft F C revolves, so 
will the eccentric, and by reason of it not being 
centred upon the shaft, it will cause the connect- 
ing rod to move in a backward and forward 
direction, and which will be in due proportion to 
the throw of the eccentric, viz., through a space 
equal to the difference in the ceptring of the 
plate or wheel upon the shatt. Suppose the 
as shown, and all to stand af 
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Now give 9 turns and the index J will 
indicate 9. Another turn will bring it to 0, and 
R will register 1, and so on, 1 for every ten 
turns. Now suppose the shaft to be worked for 
one hour at the rate of 25 revolutions per minute, 
this, when multiplied by 60 gives 1,500 per hour, 
and this number will be registered as shown on 
the index, for two hours 3,000 andso on. When 
the 4th figure has indicated 9, then the 5th figure 
will register 1, which may be 10,000, and so on. 
But suppose it to stand at say 86,532, and that it 
is required to commence pumping, and that it is 
required to be known what quantity of work has 
been done after one hour’s pumping; at 25 
strokes per minvte, here you will get another 
1,500 added to the 86,532, which will make the 
register stand at 88,032. But suppose it is re- 
quired to know the amount of work done in any 
intermediate time, or after a long turn of pump- 
ing, say that the register before the commence- 
ment of the work stood at 81,032, and that after 
the work is done it stood at 97,911, here, if you 
deduct the former standing figures from the 
latter you will have a balance of 8,979—the 
amount of work done. So that with such an 
apparatus no cheating can take place. 


. (To be continued.) 


AMATEUR PHOTOGRAPHY.—II. 
By W. J. Lancaster, F. C. S., F. R. A. S. 


A’ last we recommence at the point where we 

left off, and without any apology for the 
time that has elapsed, but a simple hope that the 
future may be more propitious, we will work with 
a determination to succeed. Le Merveilleux shall 
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be our first attempt in camera manufacture. We 
must cut out of fin. mahogany two strips 5}in. 
long by lin. wide, and two 4}in. long and lin. 
wide; then out of ;4in. mahogany another piece 
5łin. by 44im.; this is to form the front. Having 
all these ready, we will take the two longest 
strips and halve them at each end, so that the 
shorter strips will just bed down flush with the 
ends of long pieces; this should be neatly done, 
and a marking gauge, which will be useful in 
more ways than one, should be used, and may be 
made at once. For this we will use the end of 
an old blade, either belonging to ourselves or 
borrowed on the distinct understandmg that we 
in turn will lend a tool, The better way is 
always to make up or buy all the tools you require, 
and never to lend. Tools are like books, easily lent 
and easily lost. Well, we are leaving our 5 
gauge. Wehunt for a piece of box wood, or other har 
00d, about 4in. long by gin. or gin. square; on 
to this we put another piece of the same wood 
about 2in. square and jin. thick, with a square 
hole through the centre, so that it will slide 
easily from end to end of the rod; on to the back 
of this sliding piece we fix a right-angle iron 
plate with a tightening screw, so that it can be 
fixed at any point; a similar right-angle piece 
should be put exactly opposite, so that the whole 
may be firm and true: the end of the steel blade 
we will let into one end of the rod. Now by 
putting the moving piece of wood lin. from tip 
of blade we shall be able to run a line along th 
mahogany exactly one lin. from the edye 
(supposing edge to be true), of any length we 
wish, and by altering the gauge we can obtain 
any width we require. Very well: we have 
marked out our pieces, halved the ends of long 
pieces, i them first with the gauge 
exactly to oorrespond with the thickness of shorter 
pieces, and, now, after finding they are all true, 
we giwe the. pieces ad true, and tie them 
round:with etring tightly and leave them until 


the glue is bet. e will plane tho piece for front 
of camera until it is smooth e, then we 
will uiftie round frame glue it, after 
well truing one end to the i front board 

ht on top of 


of camera, then we will place a U 
this and lea rs it all night to ge : en 
ready we will plane the projections from round 
the front, and with rough and the fine glass and 

paper finish off the whole MH the outside. 
Before the front is smoothed down, we will run a 
line round with marking gauge“ all round body 
fin. from front, showing the previse place where 
we shall have to saw the camera in two: then we 
wil] finish the front. Now we must cut two 
strips out of § stuff ,4in. wide, to go above and 
and below focussing slide, and to carry the brass 
strips into which the dark slide moves. If we 
look at woodcut of Merveilleux we shall see them 
atthe back of camera exactly where they must 
be glued. 


The camera is now ready to saw into two 
halves, and we must use a fine saw to do this, and 
don't let us hurry, or we shall probably break 
the saw, or confound it (!) split the woodwork. 
Well, we have safely separated the two halves, 
and the next thing to be done is to put a frame 
into the back of camera to e bellows. 
This frame we can make out of deal; but there is 
a bit of the s mahogany left that will do beauti- 
fully. We will cut up four pieces exactly to fitin 
back of camera, then we will mitre them, glue 
them together, and glue them into the back of 
camera, taking care that the whole is true, or 
light will get through; and now we are ready 
for the bellows, and here we shall find 
patience is a virtue; but difficulties will soon 
vanish. To conquer shall be our motto, and 
don’t let any aloven come into our amateur work- 
shops. We don’t want anybody to help us who 
puts the glue where it is not wanted, or putsa 
nail where a screw ought to go, or is baseless in 
fitting parts that ought to fit perfectly. Clear 
them out. Let's have earnest students, carnest 
mechanics, and we shall have true men. Now, 
then, the bellows—What shall we make them 
of? Qh, anything will do; but we will go and 
purchase just as much as we want of bookbinders’ 
cloth, and use that. Better do this than try with 
Jeather. We can use leather when we have 
made a bellows which we havo a delight in ex- 
hibiting to our friends. Out of the cloth we 
will cut a piece 17in. by 9. This will make 
the bellows sufficient to extend to 8in., and it 
will close up inside our camera with room to 
spare. We must get a piece of black linen of 
very fine texture, and not thick. This we shall 
faster cloth with glue one part, paste four, 


N 


well mixed. We then shall require a box on 
which to form the square, and over one end of 
which we shall make the folds. This box can be 
made out of a cigar box. We will get one as 
near as we can to the size of outside diameter of 
bellows 4§ by 38. If the box measures 44 by 3i, 
it will do very well, but it must be made a little 
taper, so that the cloth can slide off easily. 
Having this right, we will wrap the cloth 
round it and glue the overlapping parts firmly 
together, and leave ituntil dry before we attempt 
to bend it into form. Having found it is quite 
dry, we pull the whole ĝin. over the small end of 
box, and commence making the bellows by bend- 
ing the top down, then the bottom down, and 
burnishing the bend a little with a smooth glass 
rod, or knife handle, or anything smooth; having 
bent top and bottom inwards, we let them reaume 


their former shape, and bend the two ends in, 
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taking care to keep the edge true as in woodcut. 
The end is done. This is a commencement. Now 
we must draw-tbe cloth another inch and a half 
and make top andbottom folds, then go back jin. 
and make the twa end folds, and so on throughout 
the entire length; thetop and bottom, and then 
the two ends being alternately bent inwards. 
A reference to the woodcut will explain this better 
thanalotofexplanation. Having made all the folds 
neatly, weremove the bellows and put them under 
pressure for a night, then we glue them into the 
camera, taking care that at the back they havea 
clear opening of 4in. by 3in. The next thing we 
have to make is the tailboard which is simply a 
clamped board 6}in. long by 4in. wide. At oneend 
wefile out the places for screws to go through, and 
at the other end, zin. inside, we commence two 
slits 2in. long ending in round holes cut out with 
brace and bit. We must put four inside screws 
into camera body exactly to correspond with holes 
in tailboard, then by putting screws in, the 
camera is firmly fixed to the tailboard, We can 
now finish and polish the camera. The dark slide 
is almost toomuch for anamateur to make, at any 
rate a double dark slide, and as they can be had 
so cheap I should recommend amateurs to buy 
them. However, if any amateur would like to 
try to make one, I shall be pleased to give every 
instruction. In my nextI will give instructions 
how to take a good negative and print a good 
picture. 


STRANGWAYS’ IMPROVED 
TELEPHONE, 


HE improved telephone shown in the 
annexed diagram, is the invention of Mr. 

H. B. T. Strangways, of the Temple, and has 
been patented by him. Mr. Strangways will 
be remembered by our readers as the inventor of 
the cup and ball microphone, which he illustrated 
and described on p. 332, Vol. XXXIII., but his 
present invention is of a different character, and 
is intended to increase the efficiency of the 
ordinary type of telephones, whether used as 
transmitters or receivers. The invention ac- 
commodates itself to various forms of telephone ; 
but for the purposes of description the figure 
takes the ae of an ordinary receiver, so far as 
its external form is concerned. A is the tele- 
phone casc, within the handle of which is fixed 
a permanent bar magnet B, having, as usual, a 
helix or coil of insulated wire C, wound around a 
bobbin on its upper end, or that which is nearest 
to the diaphragm D. To this diaphragm D, 
which may be made of wood, or metal, or any sub- 
stance capable of rapid vibration, is attached, by 
riveting, or otherwise, a small magnet or short 
bar of motal capable of inductive action, and ef 
such small size and weight as will not unduly cheok 
or impede the vibrations of the diaphragm or tympan, 
and of such small diameter that any tranacerse vibra- 
tions set up will uot he u suficient strength to deaden 
or destroy the longitudinal vibrations wt up w the 


piece of metal by the varying electric currenty, 
or by the vibrations of the diaphragm or vibrator. 
Though the dimensians may as the size af 
the other parts of the telephone, Mr. Strang- 
ways has found that a piece of iron wire, No. 9 
BW G, from one quarter to three-eighths of an 
inch in length answers admirably. This small 
magnet is preferably rounded off or reduced in 
diameter at the part where it touches the 
diaphragm D, to the smallest size consistent with 
its secure attachment thereto. 

The diaphragm D does not require to be attached to 
the case A all round its periphery, as is 
but may rest upon the heads of three or more 
screws, which may, conveniently for adjustment, 
have shoulders formed thereon to receive the 
circumference of the diaphragm, and insure its 
exactly concentric position with respect to the 
case A, the magnet B, and the solenoids or 
| helices in connection therewith, or it may rest 
upon the case in three or more places. 
| Surrounding the small magnet or piece of 
metal is a second helix E, of insulated wire (the 
gauge known as No. 36 BWG answers well), 
| which is wound around a wooden bobbin formed 
in one, or so as to be one, with the bobbin on 
| which the helix C is wound. The wire leading 
from the terminal G is wound so as to form the 
two helices C and E, and it is then led to the 
terminal F. These helices are so wound that 
the current will pass through both in the same 
direction Instead, however, of ing the 
| whole of the current through each helix in suc- 
cession, the two helices may be connected with 
the line wires, thus splitting the current, 
sending one pr through each helix ; 
and if it is desired to further reduce the 
resistance of the helices, they or either of them 


may be wound with two or more wires, the 
current being sent through all in the same 
direction. The bobbin of the helix E is ac- 
curately turned and drilled at its centre to 
receive the small magnet or piece of metal, and 
this hole is of such diameter as will just alow 
the piece to reciprocate freely withont touching 
the walls of the bobbin. 

The diaphragm D is adjusted at such a distance 
from the pole of the magnet B, that the end of 
the small magnet when the diaph is vibrat- 
ing shall be as close as possible to, though with- 
out coming in contact with, the end of the 
magnet B. 

he diaphragm D is held in place by the mouth 
or earpiece of the telephone case, which may be 
screwed down upon it so as to hold it all round, 
or so as to hold it in three or more places, 
and the concentric adjustment of the diaphragm 
may be cffected by shifting its position with the 
finger nail, or otherwise, before finally screwing 
the mouthpiece down on the case, or securing the 
mouthpiece to the case by screws or otherwise. 

It will be understood that on speaking into the 
moutkpiece the diaphragm D will be caused to 
vibrate, and the consequent endway movement 
of the piece of metal within the coils of the helix 


. 
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E, and in close proximity to the polar extremity 
of the magnet B, will have the effect of greatly 
increasing the electrical currents produced by the 
instrument and transmitted to the line wires. 

on the other hand, the instrument be used as 


-a receiver, the variations in the electrical current 


passing through the line wire, and around the 
coils Cand E will cause the piece of metal to 


‘receive a rapid reciprocation endwise, correspond- 


ing to such variations in the current, and thereby 
set the diaphragm D in action. ; 
The patentee shows how his invention may be 
adapted to a permanent two-legged or horseshoe 
magnet, and also to the small electromagnet 
telephone he gave to the public some yoars ago. 


ROGERS’ PATENT UNIVERSAL ARC 
LAMP REGULATOR. 


HE annexed sketches represent a method of 
controlling are electric lamps devised by 

Mr. F. M. Rogers, of 21, Finsbury Pavement, to 
supply a simple, reliable, and inexpensive method 
of regulation common to the various types of 
lamp in use. Fig, 1 shows the regulator 


$ 


5 


applied to the ordinary single coil lamps, in which 
the main current passes through the solenoid A. 
Fig. 2, its application to the differential or double 
solenoid, the coil A being in the main, and B in 
a derived circuit. Fig. 3, the shunt lamp in 
which the carbons are separated by mechanical 
means, and the are regulated by the single shunt 
coil B, bridged between the terminals of the 
lamp. The core C consists of a soft iron tube, 
into which a brass clip D is secured, or the whole 
can be made of iron in one piece. The clip is 
divided and held together by four links E, which 
enable the loose half D to move freely up and 
down. When the clip rests upon the lamp- floor, 
as in Fig. 1, or upon the bobbin of the bottom 
solenoid, as at B, Fig. 2, the rod carrying the 
upper carbon F falls and completes the circuit by 
contact with the lower one. Upon a current 
exciting the top coil the core C is sucked into it, 
and the loose half of clip-block D falling against 
the rod F carries it up and establishes the arc. 
As the carbons burn away, less current flows 
round the solenoid coil, and the core C gradually 
drops until the loose half D touches the lamp- 
floor or bobbin; the rod then slides through, 
being checked in its descent by the skiddin 

action of the block; no jumping is observed, aud 
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when properly made the lamp will give the 
steadiness of light only to be obtained in expensive 
clockwork regulators. The rod cannot be bruised 
or dented, and gets brighter by use. This 
method will work equally well if the solenoids 
are replaced by electromagnets. 


VARNISHING GELATINE 
NEGATIVES. 


NE of the minor difficulties in connection with 
the working of gelatine plates-—of which we are 
constantly hearing complaints—is that of varnishing. 
In the abstract it should, no doubt, be the simplest 
of all operations; and with collodion, given a 
moderate amount of care, such was the case. But 
with gelatine, for various reasons, the apparently 
easy process of giving the final protective coating 
to the otherwise finished negative is found to be, 
to say the least of it, a somewhat unsatisfactory one ; 
and many operators refuse to varnish their negatives 
at all, preferring to risk the dangers of printing 
from bare gelatine films as being the safer plan. 
The difficulty arises partly from the physical and 
porey from the chemical properties of the gelatine. 
ts powerful afinity for water and its great 
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absorptive powers, and consequent swelling under 
the action of moisture, render the gelatine film 
anything but a suitable companion, at close 
acquaintance, with the hard, brittle, and inflexible 
layer of resinous matter which is laid upon it, as its 

rotector. This latter, no matter of what materials 
it may be composed, has hitherto proved wholly 
inadequate to perform the róle expected of it, and, 
though supposedly waterproot, uppears only to 
intensify the danger which moisture may threaten 
to the film ota gelatine negative. A single drop of 
water on a varnished gelatine negative will, after a 
very brief contact, leave a mark which, if not inde- 
lible, requires the entire removal of the varnish 
before it can be obliterated, penetrating, as it does, 
through the film of varnish to the gelatine under- 
neath, and causing the latter to expand aud crack 
the inflexible layer of resin above it. 

If the moisture be presented in the form of silver 
solution, or if silver from damp sensitised paper 
gain access to the film, the result, though less 
immediately visible, is far more fatal. Combination 
takes place between the silver and the gelatine, and 
brown stains result, which, in the majority of 
cases, it is quite impossible to remove. Dissolving 
off the varnish is useless, for the action of the silver 
will be found to have passed right through that and 
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to have attacked the under layer of gelatine, forming 
a compound which is amenable only to those 
r nts which attack the developed image itself. 

I 1 penj useless to hope for any way out of these 
difficulties by merely altering the constituents of 
the varnish. The fact appears to be that none of 
the resins usually employed (not even shellac) are 
really impervious to moisture ; and, this being the 
case, the absorptive powers of the gelatine and its 
consequent swelling reuder it hopeless to expect to 
do more than ameliorate matters. A preliminary 
coating of collodion has been recommended, and 
certainly is a great improvement upon varnish 
alone ; but, as applied in the ordinary way, a still 
greater improvement is to employ the collodion 
alone, and apply the varnish to some other purpose. 
The intervention of the collodion greatly retards 
the r of moisture by the gelatine film, 
though it does not arrest it entirely, consequent] 
the ultimate effect is the same as with ae 
alone; but, if collodion by itself be used, it is 
sufficiently elastic to accommodate itself to the ex- 
pansion of the gelatine without 5 or crack - 
ing, and when the plate is dried no trace of any 


. 


injury remains. 
The hardnessof a collodionised gelatine film is ve 


shod Sop to those who are not accustomed to this 
mode of ‘‘varnishing,’’ but something more is 
I have myself tried many different kinds 
of varnish, some of them specially prepared for 
‘‘dry-plate’’ work; but whether with or without 
the preliminary film of collodion, I can find nothing 
that will absolutely resist moisture. I have, how- 
ever, succeeded in attaining with some trouble a 
degree of protection which practically answers for 
all the dangers that any or negative is likely 
to be exposed to, though it may be a question as to 
whether it is worth while to adopt it in all cases. 

My experience with al? varnishes, as supplied 
commercially, is that they are % thick for gelatine 
films, though they may answer for collodion. The 
latter, it must be remembered, is spongy and 
porous and absorbs some of the alcoholic varnish ; 
while gelatine, on the contrary, rejects it entirely. 
Consequently, varnish of ordinary thickness flows 
badly on a gelatine plate, dries slowly, and is a ver 
long time before it loses its ‘* tackinass.’’ 
therefore dilute my varnish with a least an equal 
volume of methylated alcohol, and filter carefully 
through filter-paper. The negative, after drying, 
is heated and polished with an old silk handker- 
chief and a little powdered tale; it is then col- 
lodionised, dried, and varnished. After the latter 
operation strong heat is applied for at least ten 
minutes ; the plate is then allowed fo cool, and is 
again polished with talc. If extra protection be re- 
quired, the operations of collodionising and varnish- 
ing are repeated, the result being a surface which 
is far harder and more impervious to moisture than 
if a single coating of collodion and ¿thick varnish had 
been used. 

A good, cheap varnish for this purpose consists 
of hard white spirit varnish diluted with four or 
five times its volume of methylated alcohol. The 
collodiou may be ordinary *‘enamel’’ collodion 
diluted with an equal quantity of a mixture of 
ether and alcohol. 


wanted. 


TURPENTINE, ITS NATURE AND 


ADULTERATIONS. 
By Prof. H. E. Armstrona, F. R. S. 


HE following extracts from a valuable paper on 

Turpentine, which appears in the Journal of 

the Society of Chemical Industry for December 

last, may te of interest to many who are puzzled 

by the use of the terms turpentine, and oil, essence, 
and spirits of turpentine :— 

The crude resinous exudation, formerly known 
t d” ntine,” is no longer an article of com- 
merce in this country, the obviously rational course 
being nowadays adopted of separating it into its 
constituents, spirits of turpentine °’ or“ turpen- 
tine oil” and rosin. On this account the name 
‘‘turpentine "—rxigare *‘turps’’—is now com- 
monly employed as synonymous with the longer 
appellation, spirits or oil of turpentine, and it is in 
this sense that the term is employed m the paper. 
The commercial varieties of turpentine mainly con- 
sist of hydrocarbons of the formula CH, of which 
certainly ‘Arce distinct classes may be distinguished 
—viz, terpenes, citrenes and a third of which 
sylvestrene, the characteristic contituent of Russian 
turpentine, is the type. Under terpenes,, I include 
those varieties which boil it about 156° C.; under 
citrenes, those which boil at about 176° to 178° 
such asare the chief constituents of the oils derived 
from various species of citrus. 

French Turpentine.—It is generally stated that 
French turpentine is the produce of a single species 
of conifer, Pinus maritima. It certainly is of re- 
markably uniform quality, judging from the almost 
constant rotatory power of samples wnich I have 
had occasion to examine at various times, and 
probably the properties of the terpene of which 
the French oil mainly consists are not very different 
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from thoeo of the commercial article. 
form of polarimeter which admits of the ob- 


servation being made in monochromatic light— 


it is, perhaps, well to note that the Soleil form 
cannot be employed for the examination of turpen- 


tine—and operating with a 200mm. column, the 


value of ap is on the average about — 60° to — 61° 

American Turpentine.— American ntine is 
said by Hanbury and Flückiger (Pharmacogruphia, 
let ey to be chiefly the produce of the swamp 

ine (Pinus Australis), this and the loblolly pine 
Finds tada) being, they say, the most important 
sources of turpentine. 

The 1 particulars re 
tion of the hydrocarbon from the crude resinous 
exudation will probably be of interest. I am in- 
debted for them to . Thomas F. Wood, of 
Wilmington, N. C.;: they were written at the request 
of Mr. Charles Rice, American editor of the 
Pharmacographia :— 

‘“‘Turpentine is distilled in copper stills now. 
Formerly iron stills were used. All crude turpen- 
tine is distilled with water. A fifteen - barrel still 


garding the separa- 


(barrel weighs 280lb.) is charged early in the 


morning. Gentle heat is first applied until the 


mass is liquefied, and a coarse wire skimmer is 


used to remove the chips, bark, leaves and such 
other foreign substances as rise to the surface, the 


temperature meanwhile rising until 316° F. is 


reached. All the accidental water (that contained 
in the crude turpentine as it comes from the forest) 


having been distilled off, asmall stream of cold water 
is now let in, so that the heat is kept at or below 


316° F., the boiling oint of oil of turpentine. The 
oil of turpentine kad water now come over, and the 
mixture is caught in a wooden tub. The distiller 
tests the quality of the flow from time to time in a 
proof glass, an 


water to one of oil of ntine. At this sta 
the heat is withdrawn, the still-cap is taken off, 


and the hot rosin is drawn off by a valvular cock 


at the side of the still near the bottom. This rosin 
aay through a strainer before it reaches the vat, 
rid it of foreign substances which may not have 


been previously removed by the skimmer. The 
in dip ’ (the first 
exudation from a newly - boxed tree is about ò gallons 


yield of oil of turpentine from ‘ virgin 
to the barrel, about 20 per cent. being left in the 


rosin, since the removal of a larger proportion 


would darken the colour, and consequentl depre 
ciate its value. The yield from ‘ yellow 


about four gallons to a barrel. 
‘ scrapings 


according 
trush which it contains.“ 
The separation of turpentine by what is prac- 


tically a steam distillation process, serves to explain 


the fact which, until I received the above infor- 


mation, had often surprised me, that the commercial 


article is uniformly free from products of the decom- 

position of rosin by heat. ö 
In 80 far as general preparasi are concerned, 

there is no practically distinguishable difference, 


other than in colour, I believe, between various 
samples of the commercial article, but tested by the 


polarimeter they vary considerably. 


The chief port of shipment is Wilmington, and 


most of the turpentine from this port, like that from 


Bordeaux, is of remarkably uniform quality. Thus 
in all cases bulks of 
several hundred barrels, and in a number of cases 
bulks of from 1,000 to 2,000 or more barrels, no less 
than 28 samples varied in 1 power (value 
d c the very narrow 
limits of 27° 5° to 28 35’: four samples had an 
inferior rotatory power of 24° 29’ to 26° 40’, and 


out of 35 samples, representi 
of ap per 200mm.) only within 


only three had a superior rotato wer of respect- 
ively 20° 31, and 325 38. To = 


t copped from Savannah, on the other hand, 
is, as a rule, characterised by a relatively low rota- 


tory power. 


mmercially, I believe, no distinction is made 
from various 


between the turpentine shipped 
American ports, nor indeed is French 
which is now a comparative rarity in the glish 
market, regarded as having distinctive qualities. 
My observations on the whole justify this practice : 
French turpentine is slightly less readily oxidised, 
absorbing oxygen somewhat less rapidly than 
American turpentine, but the difference is probably 
insufficient to make itself felt in practice. 
_ Russian Turpentine.—Commercially this variety 
is of no importance, as it cannot well be used in 
paint or varnish making, both on account of its 
‘unpleasant odour and of the extreme readiness in 
comparison with French or American turpentine 
with which it absorbs oxygen, forming a viscid oil. 
It is the produce of Pinus sylvestris, but I have not 
been able to ascertain whether the turpentine is 
specially collected, or is a mere bye-product. 

The presence of petroleum vil in turpentine is 


tine, 


* The fact that the whole of the hydrocarbon is not 
removed, accounte for the statement sometimes made, 
that rosin spirit ” is opticully active, that made from 
pure rosin, according to my experiments, being inactive. 


Using any 


the distillation is continued until 
e proportion of water coming over is nine of 


ip’ (the 
n of the second and oh ge 0 is 

0 e yield from 
’ (the inspissated gum from the tree 
facings) is about two to three and a half gallons 
ing to age, and also to the proportion of 


readily detected and the amount estimated by steam 
5 Unless it has been freely exposed to 
the air for a long time, but a mere trace of viscid 
matter remains on steam distilling turpentine ; on 
one or two occasions only have I met with samples 
containing asmall amount of rosin which was left 
as a solid on distilling off the turpentine by a steam 
current. Should more than a few tenths of a per 
cent. of non-volatile matter remain, it is probable 
that petroleum is present. This usually betrays 
itself by the more or less marked blue fluorescence 
of the residue; but should this criterion fail, the 
behaviour of petroleum and of the non-volatile 
product of the air oxidation of turpentine on diges- 
tion with dilute nitric acid will serve to differentiate 
them. The latter is readily oxidised and dissolved; 
the former does not alter much in bulk, but ap- 

arently undergoes more or lest complete nitration. I 

ve never yet met with a sample containing rosin oil, 
but it would not be difficult to detect it, as it is 
oxidised by nitric acid, and behaves in a most 
charucteristic manner when triturated with a 
paste of slaked lime, forming the well-known 
rease. 

The detection and estimation of petroleum spirit is 
less readily effected. The method which I enploy is 
passed on the different behavour of turpentine and 
paraftins with sulphuric acid. The paraffins, it is 
well known, are almost unaffected, whereas turpen- 
tine is polymerised and for the most part converted 
into substances of high boiling point which do not 
volatilise in a current of steam. I say for the most 
part, beeause, as I have elsewhere stated, u certain 
amount of cymene and of a paraffinoid hydrocarbon 
is always produced. Inasmuch as the amount of 
cymene so produced varies with the strength of the 
acid and the temperature, being larger the more con- 
centrated the acid and the higher the temperature, it 
is important always to work under uniform condi- 
tions, at as low a temperature as convenient, and to 
use diluted acid. I employ two strengths of acid, a 
mixture of 2 vols. acid and 1 vol. water (2: 1 acid), 
and a mixture of 4 vol. acid and 1 vol. water (4: 1 
acid). The turpentine — 500c.¢. is a convenient 

uantity—is placed with about one-fourth to one- 
third of its bulk of 2:1 acid in a well-stoppered 
bottle, and the mixture is somewhat cautiously 
agitated. It soon becomes more or less heated, and 
as it is important to effect the B at a 
temperature not much above the ordinary atmo- 
spheric tem 
water for a short time. After repeated agitation with 
the acid, the turpentine is converted into a viscid 
oil, and when this is the case and no more heat is 
developed on continued agitation, the contents of 
the bottle is transferred to a separating funnel, the 
acid layer is run off und the oil poured into a flask: 
the latter having been connected with a condenser 
and a steam-pot—an ordinary tin can answers ad- 
mirably—all that is volatile is distilled off. The 
distillate is mixed with about half its bulk of its 4:1 
acid, and treated in a precisely similar manner. 

The product from this second operation should 
only consist of a mixture of cymene and the paraf- 
finoid hydrocarbon ; in bulk it should not be more 
than 4 to 5 per cent. of the original hydrocarbon. 
This is the result of a very large number of estima- 
tions; as little as 3 per cent. however has been 
obtained in experiments conducted with special 
care. If much more than about å per cent. be 
EEE it is desirable to repeat the treatment with 
4:1 acid. 


If, from the result of this treatment, it appears 
probable that petroleum spirit is present, the product 
is placed in a well-stoppered bottle, together with 
several times its volume of concentrated sulphuric 
acid, heated to 50° to 60°, with which it is violently 


agitated. This treatment is repeated if desirable, 
(weak Nordhausen acid being with advantage sub- 


stituted for the concentrated sulphuric acid) and 


the residual hydrocarbon is separated, steam dis- 
tilled, and then measured. 
obtained should not exceed from } to 1 per cent. 


of the original bulk of turpentine. This treatment 


with concentrated acid affords a check on the pre- 
vious determination. 

In the course of the discussion which followed 
the reading of this paper, Mr. I 
mode of producing the virgin sap is by boxing the 
tree. At something like ot. 6in. from the ground, 
about 12in. wide, and about 6in. deep the tree is 
cut. That process is commenced in November, and 
lasts until March. In the course of a week the box 
fills with a gummy matter. After a week the 
negroes go round and commence the process of 
chipping. On each side they chip the tree with a 
tool like a carpenter’s auger, and that starts the flow 

in. That process goes on from week to week 
throughout the summer scuson, until the winter 
begins to set in. The season varies according to the 
latitude. In Wilmington it ends in Se tember, in 
Georgia it goes on until November. In Georgia 
tho tree is served in this way for three years, and, 
according to the extravagant American mode, it is 
then deemed exhausted nud fit only for the purposes 
of the sawmill. In North Carolina I have seen 
trees chipped as high as this room (I8ft. to 20ft.) 
to do this the chipper is put on the end of a long 


pole. The turpentine trees are rapidly becoming 


Georgia. 
of Mississippi, 
is yet a vast region to work upon. Had I hada 
little more time Í 

I took. Isaw the whole process of collecting the 
gum by the negroes, and the processes in use at the 
mill or distillery. 
tracts of land of many thousands of acres. A ge: 
tleman I visited in Georgia had 8,000 acres, and the 
pines stood a few feet apart. The whole of the 
produce of that tract went through one still, anà 
1 ield about twelve barrels— under 500 gal- 
ons. 
under cultivation. 
vast tracts of land are under cultivation. The pro- 
duct of all those trees is passed through one little 


No. 1 jetty, the Orange 
ah 


rature, the bottle is placed in cold | to 


The amount thus 


ngall said: The 


exhausted in North Carolina, and also in South 


Carolina, and the industry is going down into 
n is produced also in the States 
uisiana, and Florida, so that there 


might have compressed the noten 
The farmers there hire or buy 


© was going to bring 4,000 acres mare 


mention that to show what 


‘t pot” as they call it there. 


FROZEN MEAT. 


HE following extract from the Sydney Morning 
T Herald may interest some of our readers. ; 
At the head of Darling Harbour, lying alongside 
zen Meat Company, has 
ulk—the Rica Genova—fitted up with appliances 


for the freezing and storage of meat preparatory to 
its de 
The lower hold has been converted into a f i 

chamber, and here can be stowed about 4, 

carcases of mutton or 500 of beef. „ 
are being made for the formation of a second cham- 
ber between decks, and it is estimated that the hulk 
will then have accommodation for 10,000 sheep or 


spatch by the Orient steamers to London. 


1,000 bullocks. One of the first points which stnkes 


the observer on 5 the works is the ab- 
sence of ice or ice-m 

adopted being what is known as the dr 
A quantity of air is taken into a cylinder, and by 
means of a 20-horse power engine subjected to a pres- 
sure of 50lb. to the square inch, which raises the 


ing appliances, the system 
dry air proceas. 


temperature to about 300 Fahrenheit. The com- 
pressed air passes through a set of coolers similar to 


those used as surface condensers on board steam - 


ships, and by means of a constant stream of water, 
it is cooled down almost to ita original tem ture. 
It then enters another cylinder, where it is parmitted 
d, and in doing so the temperature falls to 
about 40° below zero, or 72° below freezing point. 
The whole operation only occupies a few seconds. 
This intensely cold air is passed into the freezing - 
room, where the carcases to be treated are hung. 
and in the course of several hours the meat 
becomes rigid and hard as u block of stane. 
The time uired to freeze a sheep oom- 
pletely ria an is about 36 hours; quartere 
of beef take from five to six days. A remark- 
able feature in connection with the refrigerating 
chamber is that notwithstanding the excessive degree 
of cold, little or no inconvenience is experienced by 
the visitor on entering, or even for some half-hour 
afterwards, till the stock of heat eontained in the 
body has been to some extent dissipated. The dia- 

comfort is not by any means so great as that ooca- 

sioned by a cold windy day even in Sydney. The 
company has similar works erected at ge. The 

animals are killed there, and the carcases frozen, 
and sent down to Sydney in trucks specially con- 
structed with double sides, packed with three 
inches of sawdust. Thence they are taken aboard 
the hulk and kept till the Orient steamer is ready 
for its cargo, when the hulk is towed down the 
harbour and the meat transferred, in a perfectly 
frozen condition, from the one freezing- room to the 
other. In London, again, there is a store-house for 
its reception, fitted with precisely similar refrigerat- 
ing apparatus; so that the meat, from the time of 
its first freezing at Orange till its delivery at the 
London markets has never been allowed to thaw 
once. The cold air in the various establishments, 
after having been used in the freezing chamber, 
passes into a second room, the temperature of 
which is by its means kept sufficiently low for the 
chilling of meat required for the Sydney market, 
and which does not need = be 5 The ex- 

ses connected with the freezing, the 

from Orange, and the storage, amount to about 14. 
a pound, and 22d. is paid to the Orient Company 
for freight, so that about 3d. a pound is added to 
the cost of the meat before it arrives in London. 
The Orient Company has entered into an agreement 
for two years to carry 16 curgocs averaging about 
5,000 sheep each, the freezing company to incranw 
the number of cargoes at will. 


Ar a German ultramarine manufactory the 
director has observed that for fourty-four years 
none of his workmen have ever suffered from oon- 
sumption. He attributes their immunity to the 
fact that the process of manufacture involves the 
constant todacton of sulphurous acid hy the 
burning of sulphur. — 


Ax ampère is very nearly tho current 
to maintain an eighteen-candle incandescent 


aired 
mp. 


velocity, the mean velocity from different 


ri 
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_ SCIENTIFIC SOCIETIES. 
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THE METEOROLOGICAL SOCIETY. 


HE closing meeting of the present Session was 

held on Wednesday evening, the 20th instant, 

at the Institution of Civil Engineers, Mr. J. K. 

Laughton, M. A., F. R. A. S., President, in the chair, 
when the following papers were read: 

1. On the ee of the Ice-cloud disposed 
in threads, proposed to be called Cirro-filum,’ ”’ 
by the Rev. W. Clement Ley, M.A., F.M.S. Of 
the cirriform cloud, one of the most important to 
the weather forecaster, is that to which the author 
has given the name Cirro-filum. Having, from the 
time he was twelve years of age, carefully studied 
this cloud whenever visible, and having, for the last 
twenty-five years, made it the subject of minute 
study, he is enabled to bring forward some results 
which may prove of value. The author then gives, 
first, a short account of the mode in which he was 
led to cee this study; secondly, a classifi- 
cation of the more recent and reliable observations ; 
and lastly, an explanation of the principal phe- 
nomena ebserved. 

2. Notes on a second series of experiments on 
the distribution of pressure upon flat surface per- 
5 exposed to the wind,“ by Richard 

. Curtis, F. M. S. The results obtained in these 
experiments agree very closely with those of the 
former experiments. 

3. On the reduction of Wind Records,“ by the 
Hon. Ralph Abercromby, F.M.S. The author dis- 
cusses the significance and best method of deducing 
from anemo-graphic records: the total quantity, 
the quantity from different points of the compass, 
the relative frequency, the mean and annual 
uarters, 
the resultant, and the mean and diurnal direction 
of the wind. 

4. The Spectroscope as an aid to Forecasting 
Weather, by F. W. Cory, M. R. C. S., F. M. S. 

5. Note on River Temperatures as compared 
with Air Temperatures at Greenwich and Bremen,”’ 
by Robert H. Scott, M.A., F.R.S. The author 
com the results given in a recent paper by Sir 
G. B. Airy on a comparison between the records of 
the temperature of Thames and those of air 
temperature taken at Greenwich, with those pub- 
lished by Herr von Freeden for the temperature of 
the Weser as compared with that of the nir at 
Elofle, close to Bremen, for the ten yeurs 1858-67. 


SCIENTIFIC NEWS. 


— — 


ECENT numbers of the Astronomische 
Nachrichten contain observations of 
Brooks's comet (a 1883), by Dr. Schmidt, of 
Athens, and Prof. Pritchett, of the Morrison 
Observatory, Glasgow, Miss. Dr. Schmidt says 
it was easily observed at first, but rapidly faded, 
and though seen by him on April 24, it was 
too faint to make an observation. Prof. Pritchett. 
made a series of good observations from the end 
of February almost to the middle of April, when 
he states there were two centres of condensation, 
very near together. M. Bigourdan, at Paris, 
continued observations until the 12th of April, 
since the end of which month not a sign of a 
comet has apparently been visibleanywhere. M. 
Bigourdan has also made a long series of obser- 
vations of Finlay’s comet (II. 1882), which were 
ublished in the Comptes Rendus. Dr. Schmidt 
haa also made a series, the latest of which is 
April 27, and as it was first observed by Finlay 


gat the Cape on the 8th of September, the dis- 


tae oe 


cussion of the observations should lead to a 
tolerably accurate determination of the orbit. 


The death is announced of General Sir Edward 
Sabine, R. A, at the ripe age of 94. The deceased 


gentleman was famous in the world of science 


or his writings on magnetism. So long ago as 
1827 he was elected secretary of the Royal 
Society, and for many years was general secre- 
tary of the British Association, and was president 
in 1852 at the Belfast mecting. For many years 
General Sabine was treusurer of the Royal 
Society, and succeeded Sir Benjamin Brodie in 
the presidency, a post he held for nearly ten 
years, when failing health compelled him to 
resign. 

The Albert Medal of the Society of Arts has 
been awarded to Sir J. D. Hooker for the 
eminent services which, as a botanist and 
scientific traveller, and as Director of the 
National Botanical Department, he has rendered 
to arts, manufactures, and commerce by pro- 
moting an accurate knowledge of the floras and 
economic vegetable products of the several 
colonies and dependencies of the Eiupire.“ 


of the dencholes in IHIangman's Wood, noar 
Grays Thurrock. The party were conducted by 
Mr. T. V. Holmes and Mr. H. Walker, the former 
of whom has lately contributed tothe Transactions 
of the Essex Field Club an interesting account 
of the caves, but without throwing much light 
on who made them, when they were made, and 
what for. A committee has been appointed to 
carry ont a systematic examimution. 

Professor Lenz is about to organise, with the 
aid of the Russian Geographical Society, a series 
of observations on terrestrial currents along four 
lines of Russian telegraphs —Moscow to Kazan 
and to Kharkoff, and Tiflis to Roskoff and Baku. 
These observations were highly recommended, as 
is known, by the International Polar Committee 
at its Hamburg meeting, in connection with the 
magnetic observations of the circumpolar sta- 
tions, as wellas by the Flectrical Congress at 
Paria. Germany has already begun these obser- 
vations, whilst Austria, Sweden, and Finland are 
about to start them. 


Several vessels are, it appears, to be sent to the 
Arctic regions this summer at the expense of M. 
Sibiriakoft. The steamer Nordenskiöld is to make 
another attempt to reach the Yenisei, and M. 
Sibiriakoff will also send two steamers from 
Gothenburg. Of these the Ohi, which has been 
‘specially built for the purpose at Motala, will 
accompany the Nordenskiold to the Yenisci, and 
then proceed to search for the Dijmphna and 
Varna. The third steamer will be under the 
command of Capt. Gronbich, who is instraoted 
to erect a large warehouse in Yenisei Sound, or 
tome other convenient harbour south of Novaya 
Zemlya, and spend the winter there with some 
Samoyedes. 


The fastest bicycle time is claimed by the 
Chicago Tribune for an officer of the Spondulix 
silver mine, Colorado. The road is precipitate 
but smooth, and the rider’s brake appears to have 
given out. At any rate, he claims to have ridden 
nine miles in thirteen minutes, or allowing six 
and a half minutes for the first two miles before 
the brake failed, the other seven miles must have 
been run in six anda half minutes. It requires 
a cool head to take the time of a race from 
ordinary watches. 


Mr. G. Templeton, of Gourock, says that if 
five reeds are tuned in the relation 1, 2, 3, 4 and 
7 vibrations, and the first- named four are 
sounded together, they will cause the one having 
the relation of 7 vibrations to ‘‘ vibrate °“ with- 
out being blown. 


A correspondent writing from Yorkshire directs 
attention to an old remedy for stings. Itisa 
paste of ba and water. Another corro- 
spondent, whose letter we pnblish, calls attention 


to the same as a remedy for burns. 


From the tenth annual report of the London 
Temperance Hospital, it appears thut the in- 
patients admitted and treated during the year 
were 411, and from the opening of the hospital 
1,765. There is also a large and increasing 
number of out- patients four times a week. The 
doctors have power to prescybe alcohol as u 
drug, but have seen no reason to do so, and they 
regard its absence as tending rather to rapidity 
of recovery and successful treatment of the most 
serious diseases. The mortality of the hospital 
has been from the first extremely low. 


The Swiney Prize will be awarded by the 
council of the Society of Arts and the College of 
Physicians in January next. The prize consists 
ofa cup value £100, and money to the same 
amount. It is awarded to the author of the best 
published work on ‘* Jurisprudence.’’ Anyone 
claiming the prize, or wishing to recommend a 
work to the attention of the judges, should 
address his remarks to the secretary of the Society 
of Arts by letter. 

The conversazione of the Society of Arts will 
be held at the Fisherics Exhibition, South Ken- 
sington, on Wednesday, July 11. 


Hygiene has been added to the list of subjects 
in which grants are made by the Science Depart- 
ment. <A syllabus has been prepared, and will, 
it is stated, be shortly issued to science schools. 


Ata recent meeting of the Royal Society of 
Edinburgh, Prof. Tait contributed a note on 
„The Compressibility of Water and Alcohol at 
High Pressures.” is observations were all 
made ata temperature of 12° Cent., and, in the 
instance of fresh wuter and sea water, at pressures 
of one, two, two and a half, and three tons. 
Water, he had found, became less compressible 
in proportion as the pressure increased, and sea 
water followed the same law, and in very nearly 
the same proportion, although the actual amount 
of compression was considerably less than that of 
fresh water. His observations as to alcohol he 
submitted at present with some reserve, but xo 
far they indicated that alcohol was nearly twice 
as compressible as water, and that its compres- 
sibility fell off very rapidly at first, and then 
became almost stationary. l 


The annual report of the Deputy Master of 
the Mint contains a letter by Prof. W. Chandler 
Roborts, bearing on the question of the abolition 
of the carat system. Gold in the form of 
coins or bars for coinage is now assayed on 
the decimal system. e., fine gold is taken as 
unity or 1,000, and the standard as 916˙6. The 
carat system consists in recording the alloy as 
being so much better or worse than standard. 
and is founded on an ideal unit, the “ carat 
pound.“ The latter system is convenient to 
those accustomed to commercial transactions in 
the precicus metal based on the alloy known as 
standard gold, but it is unintelligible to those 
who employ the decimal system, and refer to pure 
gold as 1,000. The modern system is the simplest 
and best for many reasons, as everyone can 
understand what 250, 500, or 900 means as com- 
pared with a thousand. 


Mr. F. W. Clarke writes to one of the 
American scientific papers to claim priority for a 
battery cell constructed of three non-miscible 
liquid strata, without solid plates. He used 
mercury, dilute sulphuric acid, and a solution of 
iodine in ether, and connecting the first and last 
named by means of insulated wires, he obtained 
evidences of a fairly strong current of electricity. 
A three-liquid cell is interesting, he thinks, 
because the internal resistance ought to diminish 
with rise of temperature. 


The Bavarian Meteorological Office some time 
ago succeeded in enlisting a number of volunteer 
observers of thunder and hail storms, and from 
the reports sent in by them it has been deter- 
mined that electrical storms affect with the 
greatest intensity the ridges between two local 
centres of barometric depression, and that they 
proceed in a direction vertical to the front of the 
field, independent of local winds. 

Paper pipes for inclosing telegraph and electric 
lighting wires are apparently held in repute in 
America, a8 they are pliable enough to avoid 
breakage, elastic enough to accommodate them- 
selves to expansion, impervious to water, an 
proof against induction. 

A correspondent of the Lancet thinks that red 
is the best colour for soldiers’ uniforms. ‘‘ In 
the ‘ spectrum’ the red is the least refractive of 
all the colours; for which reason the eye has to 
bring its strongest accommodating power into 
action, and ergo focuses the red object at if it 
were considerably nearer tham it really is. This, 
of course, would not be so apparent if the scenery 
around were of the same colour or nearly so; but 
assuming the atmosphere colourless, the red 
stands out in bold relief. Thus, in our soldiers 
scarlet tunic we seem to have considered the ad- 
vantage we can give the enemy in choosing the 
least refractive of colours. 

A large party of the Geologiste’ Association 
and the Essex Field Club recently visited some 


Temporary Paddle Wheels for a Screw 
Steamer.—American papers state that Captain 
Ewer, of Ardrossan, master of the Glasgow steam- 
ship e is credited with a somewhat novel 
invention. hen about 300 miles from land, the 
propeller blades aoe rendering the motive 
power unavailable. Every yard of canvas the vessel 
carried was spread, but as there was an absence of 
wind, the steamer made no headway. After con- 
siderable thought, Captain Ewer transformed the 
Ardenrigh into a side-wheel steamer. Openings 
for a wooden shaft, improvised with hoisting spars, 
were formed by drilling holes in the vessel’s iron 
hull, just above her forward decks. Paddles of 
heavv planks were fastened upon each end of the 
rudely-made shaft. The donkey engine aud winch 
were utilised to supply the power, and, with the aid 
of bands and cogwheels the paddles revolved. The 
ship yielded, and proceeded on her course at the rate 
of one knot and a half an hour. Supplied with her 
strange propelling gear, the steamer passed Hatteras, 
and reached Hampton Roads, Va., where she 
anchored. 

OD Loiler tubes are heated and redrawn in 
the United Stutes to form new tubos of smaller 
diunicter. 


* 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of 

oar correspondents, The Editor reapectysully requests that 

domenusications should be draton up as brut as possible.] 

` AU communications ahould be addressed to the Evitos of 

79 5 MECHANIC, 31, Tavistock~strect, Covent-gurden, 


AU Oheques and Post-office Orders tobe made payable tc 
J. Passmore Epwanos. 


„ would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
ouly, but in all other subjects : For such a person may 
bave some knowledge and experience of the 


nature of such a person or such a fountain, that as to 
other knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences derive their original.“ 
—Montaigne’s Essays. 

— — 


A NEW PHOTOMETER FOR THE MEA - 
SURING OF THE VARIABLE AND 
‘SUSPECTED VARIABLE STARS. 


_'[21637.]—THeE necessity that has arisen of late, for 
e photometer to measure the light of the stars 
with been met by two inventions. The first 
was Professor Pickering's photometer in America: 
the second was by an application of, I think, Dawes’ 
method of a wedge of neutral tinted glass, by Pro- 
fessor Prichard. Both photometers are valuable, 
but they have two disadvantages. Firstly—they 
are far too expensive to be possessed by amateurs, 
both being priced at about £15, and secondly— they 
require an equatorial and a clockwork motion. 
Having felt very much of late the necessity of some 
more simple method, I commenced making’ some 
trials with various contrivances, but for some time 
without any prospect of success. Itis astonishing 
how accident helps one sometimes. For one 
evening a tempo disarrangement of the illu- 
morang appena k place, and left me with a 
field half light and half dark, while the star at which 
I was looking was so far out of focus, as to bea 
disc, which was invisible in the bright field. Let 
me first try and describe my illuminating apparatus. 
It is all home-made, very rough; but it answers its 
purpose, which is the chief thing. It consists of a 
pun placed behind one of the stops of the telescope. 

tis fastened into the tubt of the telescope. This 
prism I made for myself by cutting it out of a thick 
piece of rong Seve Fixing it into the telescope 
was a matter of difficulty; but a friend here came 
to my rescue, and fastened it in securely with a 
mixture of pulp made of paper aud glue. By t his 
prism the light is totally reflected from a lamp 


FlG.e.d=. 


Fig. 1.—F focus of o.g.: O F, lines of light from 
b. ; S S’. circular stop in adapter cutting off the 
light from the totally retlecting prism P at S. 


outside down to the eyepiece end of the 
telescope. The lamp is a small one, burning 
ordinary mineral oil. The method of fixing it to 
the telescope deserves a word or two. It is placed in 
3 basket of copper wire, the ends of which are bent 
(Fig. 4, W.W.) and through two pieces of 
wire C C, by the little curve in the wire at 8 
These pieces of wire are continued and bound round 
the tube of the telescope. They lie immediately 
below the prism, while the flame only just shows 
above them, so that the moving of the telescope in 
altitude never destroys the action of the prism. A 
counterpoise of lead is fastened on to the basket 
(Fig 4, A) to repit in an upright ee The 
covering for the p was a great difficulty, for it 
was necessary to have it light in weight, opaque at 
sll places save one, and of sucha nature that the 
wind should not affect the light. An old THN 
furnished this. The top was beut tothe shape of 
B in 1 while a piece of glass was fixed to a 
bole at , and the box fitted on to the lamp at A. 
There was no danger of this taking fire, because 
only the smallest flame is needed, and I have used 
it for nearly a year and am quite satisfied with it. 
I hope these things may not appear trivial; but 


although simple, they were uot the work of a] to be 


moment. 

The direction in which the beam of light falls 
after leaving the prism ia shown in Fig. 1, where P 
is the prism and P S PS’ the beams of light from 
the prism. The light from the object giass ts shown 
by OF O. The outer lines represent the conical 


e ` 
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tube of the telescope. From this diagram it will be 
seen that the light from the prism falls ina ray 
inclined at a small angle to the optical axis of the 
telescope. Hence it is possible to stop out a portion 
of the light without interfering with the light 
from the object glass. This is 5 by a 
circular atop S' placed at the end of the adapter. 
It will be seen at once that this makes a circular 
disc of light in che fleld of view. 

When the lamp is lighted, the fleld a as in 
Fig. 2, where the stars are supposed to be in focus. 
The eee disc is shown by B B, the shaded por- 


tion in the drawing. The stars will be readily seen 
ar be this when in focus; but if the adapter be 
pu 


out the stars are no longer points, but discs 
of light, and the brighter the jack the brighter the 
discs will be. Now 80 long as the star discs are 
brighter than our artificial disc of light, they will 


be seen through it; but by pulling out the tube we | 


enlarge the star disc, and decrease its brightness 
therefore. And so a point will be reached where 
the star disc can no longer be seen through our 
artificial disc of light. The brighter the star the 
further the tube must be drawn out. Fig. 6 is the 


S C. S. 


art of field. 


Fig. 2.— Stars in focus; B B, bright 
Fig. 


bright part of fleld B B. .— CC, 


F, C. 


3. , C. 4« 


in 
copper wire arm to carry wire basket holding lamp whi 


and |; . = 113. From this the true magni- 
tude of R H, dre, represented by 21°40, can be found 
by the proportion 
Scale. Scale. Mag. 
1°13 : 21-40: : O1 
and this, added to 3:2 (the mag. of y) will give, as 
the true magnitude of R Hydre, 5-01. 

The results with this photometer have exceeded 
all expectations. The measures were usually made 
in two sets of three measures. It would be im- 
ee to give here more than an example of these. 

e difference very rarely is 0°1 of a itude. 


paking all the douþle measures of LL 14599, we 
ve — fe E 
h. (2) Dife. 

Fe . 28 aesscee cts 47 7 aes ou! 
March 26. . . 655 50 005 


6 
39 3 6°49 6-53 
* I. 6552 DF 


6 
while the measures themselves in the extremes 
ouly differ by 0:08 and 0°07, and the mean magni- 
tudes derived from both are 6:507 and 6:510, with 
a difference of 0'003. The same star was measured 


p 
— 
+ 


* 


* 
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Fig. 3.—Stars out of focus so far as nearly to 


swings on W W. passing through S: A, counterpoise to lamp. 


adapter carrying the eyepiece and marked witha 
scale to p, in. The intervals between each tenth can 
be estimated in decimal parts, each tenth being 
subdivided by estimation into ten parts again. 
Now, as to the method of using it, let A and B be 
two comparison stars above and below the variable, 
and V the variable: measure A’s point of dis- 
appearance, let it equal 2, and in like manner 
B, and let it equal y, then the difference of 
magnitude between A and B will equal r — y; 
Measure V and let it equal z, when itude 
will be r — z. The value of |), of a magnitude in 
the divisions will be found from ( — v») (A — B), 


G 


Fig. 5.—Section of lam 
G, piece of glass to 
prism. 


Fig. 6.—The eyepiece end of the telescope, showing 
adapter and scale. 


shade made of cardboard. 
ow the light to paas to the 


n Uhl 


where A and B represent the true magnitudes of 
the two stars. The value z — =: will then easily be 
found by proportion, and the true magnitude of 
the variable will be A + that value sofound. To 
give a practical example; on June Ist y Hydre 
was measured as star A, and the result found to be 
35°75, and y Hydra» was measured as B, and found 
10:95; r — would, therefore, equal 24°35. 
The variable R Hydre was then measured, and 
found to be 14°45, and the magnitude would thus 
be x — z = 35°75 — 14°35 = 21:40. y Hydre is of 
the 3:2 magnitude, and y4 is of the 5°3 magnitude: 
A — B will, therefore, equal 3°2 — 5:3 = 2:1 magni- 
tudes. Then (r ) / (A — B) = 24°86 / 2'L mag., 


i 


in all on 14 nights between Feb. 14th and Aprit 6th, , 
and the test difference is only 0°24. star 


LL 14706 was measured on eight nights, with a 
difference between the extremes of o 7 0:10, and 
rejecting one night with a difference of only 0°05. 

2 om panaon stars differed by one magnitude, 
being of the 6°0 and 7:0 respectively. 

The photometer has only been in use since the 
middle of February, and doubtless experience with 
it will further reduce the differences. 

In construction it is so simple that it will not 
cost half as many ings as the other cost pounds. 
The climate here is very wonderful. From February 
to the end of May observations were obtained on 
47 out of 120 nights, and could have been obtained 
on at least three more but for loss by unavoidable 
circumstances. Measures of R Hydre were obtained 
on 17 nights out of a possible 58, which is good, 
considering the star has only an altitude of IP af 
meridian passage. l 

The aperture of the telescope can be reduced for 
the brighter stars by card stops. To avoid the 
loss of time in changing these, a simple contrivance 
was made to close the rture from the eyepiece 
end. Two arms project before the o.g., carrying a 
disc of cardboard rather than the aperture, 
and moving on a wire axis, Pig. 7. At the top of this 
axis is a wire arm. A flexible rod made of wire 
moves this arm from the eyepiece end by a handle 
which can be pushed up and down. en open, 
hardly any light is lost, and it can be closed to any 
extent at pleasure. e handle is divided in a 
scale of tenths of an inch, so that the same aper- 
ture can be used night after night. 

Unfortunately, when the stars are placed out of 
focus, the i is a circle of light with a daris 
centre. But the apparatus, though not used with 
the photometer, is handy and easily constructed, 
and useful of itself. = 

I must now close this long letter, which I trust 
may have been not without use to some of ours. 

. T. B. Espin.. 

Observatory of the Liverpool Astronomical . 

Society, Church-road, Weet Kirby. : 


PLATO—JUPITER—y VIRGINIS. / 


(21538.j—I BEG to thank the Rev. W. P. P. 
Matthews for his kind reply to my questions about 
the craterlets on the floor of Plato (letter 21499, 
p. 335). The great brilliancy of the rings of sume 
of these ee objects is interesting, ep etm 
appearance smaller apertures in good defini- 
ton being that of a small, bright, well-defined 
disc, except when near sunrise or sunset. ž 

I had misunderstood the position of the dark 
spots on Jupiter (marked A in the drawing on p. 
335), and supposed thom to be situate somewhat 
further south. Apparently they are somethin 
analogous to the minute round white spots whi 
have been seen at times on some of the dark belts. 
The appearance might, I think, be aceounted fas 


7 
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on the supposition that a thin, and very likely dis- 
continuous, shell, formed of the more refracto 
mineral substances, covers the body of the raai 
which is still so hot that all the seas and water 
would be suspended in the state of vapour. Then, 
if hales were broken through the solid, or quasi- 
solid crust, which would undoubtedly be the case, 
permitting highly heated gases and vapours to 
escape with immense velocity through the vaporous 
atmosphere, so as to pierce through it and be visible 
to an observer placed on the , and this atmo- 
Po had nearly thesame motion as, or was nearly 

tionary with regard to, the solid shell, the ap- 
pearance to us would be that of a small dark spot ; 
whilst if Jupiter’s atmosphere had a rapid motion 
in re to the supposed solid crust, the material 
forming the spots would be swept back, and fresh 
matter being constantly ejected from the vents or 
holes, a continuous dark belt would be visible to 
us. Such a theory seems worthy of notice, for it 
accounts (apparently), amongst many other things, 
for the formation and appearance of dark spo 
the formation of dark belts, the formation of dark 

ots on the dark belts, and the evident signs of 

rk matter streaming towards Jupiter’s equator 
by these spots; and indirectly for the appearance 
of the numerous 5 ite spots and patches, 
and for the exceedingly complex character of the 
region included between the two principal dark 
belts. It may be mentioned that in 1880 the 
southern component of the double belt B was 
formed out of spots nearly similar to those marked 
A under the eyes of numerous observers. 


refractor, the measures were taken from the S. 
star, so that it was probably a little the brighter 
at that time also. 

ere is an obvious misprint in my letter on p. 
288, where a zone of about din. in bread p; 
should of course have been 4”.” 

A. Stanley Williams. 

Brighton, June 25. 


COMETS—ERRATA. 


(21539. ]— Wr you kindly allow me to correct two 
typographical errors contained in my paper on 
Comets,“ last week, which corrections are necessary 
to make the paper logical? Under 9 f, sixth line, 
for „ read proposition. In the en ving, 

2, a line is omitted which is described as d in 
the description of the engraving which follows. This 
line should leave C and rebel towards the nucleus 


of the comet represented : 
Wm. F. Stanley. 


PROF. HUXLEY’S REDE LECTURE. 


{21540.]—I Have read this over very attentively, 
in which the lecturer was Propounding the evolu- 
ton theory, and took as his illustration of the 
origm of the whole animal world the beautiful- 
shaped shellfish, the nautilus. And he went on 
to say that ‘‘there was no law of nature better 
established than that all existing animals came into 
being by a process of evolution from a speck of 
protoplasmic matter.“ And whether it was the 
egg of the bird, or of the fish, or of the spider, or 
what not, the same principle of evolution might 
be traced in all.“ So far, so good; but the learned 
lecturer had to assume that the generative prin- 
ciple must have existed in each ‘ speck of proto- 
pP ic matter contained in every egg. But 
when we use the word egg, everyone understands 
that the said egg must have had a mother, if nota 
futher; or else it was not properly an egg. Why 
did not the lecturer tell us where the mother of 
the first egg containing the first ‘‘ protoplasmic 
matter came from? Does the Professor believe 
that the egg came before the animal—the acorn 
Lefore the oak? If he does not, then both the first 
animal and the first oak must have had a maker! 
Why does Mr. Huxley stop short at this most im- 
portant juncture’ He ventures to assert that it 
would be contrary to scientitic reasoning to suppose 
that this ancestor was constructed, but consonant 
with scientific reasoning that it was evolved by 
modification of the slightly different predecessor.” 
Tam afraid many will unable to follow the 
lecturer thus far. We know that all hybrids are 
barren; and ‘‘a slightly different predecessor ”’ 
would be like the offspring of the horse and the 


ase, incapable of generating their species. So this 


idea of an accidental or cross-bred protoplasm is as 
unsound in theory as it is contrary to fact. The 
lecturer admits that the cycle of evolution re- 
mains unimpaired for thousands of years,“ but it 
does not do to disturb that sameness at the outset, 
or what should prevent its varying its sameness 
every now and then ? No; the first egg and the 
trrst seedling must inevitably have been produced 
just as eggs and seedlings are produced at the 
Present day. Had they not been so, they would 


not have possessed any generntive principle. I 
am not hinting at the Scriptural or religious 
hase of the subject. Professor Huxley was 
ecturing as a man of science only, and to this train 
of reasoning I have carefully confined myself. But 
unless science begins at the beginning of things, 
and establishes its premises on the most unassailable 
foundations, it merely resolves itself into an 
hypothesis, which Mr. Huxley seems sensible of 
himself; though he fails to see that he stops short 
at the most important point of his subject: and I 
think the most ardent of his disciples will acknow- 
ledge how much more effective and conclusive his 
arguments would have been, if he had told us how 
the first egg or the first protoplasm obtained its 
generative principle. 

Some of the younger readers of these notes may 
wish to inquire, How does Prof. Huxley’s view 
differ from (may I say by way of distinction) the 
Christian’s opinion on the subject? I know what 
the latter thinks, and I should be very sorry to 
misrepresent those who differ from them. But, as 
far as I understand them, the scientists argue that 
the pulp of the mud of the pre- Adamite earth, pro- 
duced the protoplasm, or eggi or seedling, and 
from these spring the animal, or the insect, or the 
shrub ; and from these, again, in the course of 
time, were derived the larger and more perfect 
growth which now covers the earth. But the other 
side as pose insist that the full-grown oak 
was made before the acorn, and the full-grown 
animal before the egg, and man before the babe. 
Time will show which view is the more correct. 
The non-scientist, of course, argues that it would 
be quite as miraculous to impart the geuerative 
principle to the protoplasm, as to creute the full- 
grown animal. John Hampden. 


KEY OCOHARAOTERISTICS IN PIANO 
MUSIC. 


(21541.J—Mr. Cmip (letter 21530, p. 365) 
ap rather to have missed the question at issue, 
and probably had not read the letter to which 
mine replied. If I mistake not, in the paper recently 
read on this subject by Mr. G. J. Stoney at the 
Royal Dublin Society, it was contended that a key 
characteristic does exist irrespective of tempera- 
ment, and that the cause is merely of a mechanical 
nature. I merely threw out the suggestion of 
trying the effect after a piano had been tuned in a 
manner somewhat analogous to that since described 
by Mr. Child, as tending to settle the question. 
lt must be borne in mind that the notes are pro- 
duced by the action of a series of levers and con- 
necting rods, causing the hammers to strike the 
pee These levers are of two lengths, the white 
considerably longer than the black, and consequently 
they have more power, but slower action. The 
black levers have less power, but greater speed, and 
the question appears to be whether this more rapid 
or the slower striking may not each impart a cer- 
tain character, perhaps more or less brilliancy, to 
those keys in which a greater or less number of 
the shorter levers come into play ? 

Capt. Cuttle. 


BEE-KEE PING. 


21542.]—I NoTICE one or two errors in my last 
week's letter. In the seventh line, for perfectly 


empty read partially empty, and a little 
lower stripe chin. long of an by 4in. stuff 
should be of jin. by lin. stuff.” 


I have no time to write a letter this week, but 
hope to forward one next. R. P. 


ADAPTERS FOR MICROSCOPES. 


21543.]|— Your correspondent, Mr. J. A. Ollard, 
is slightly in error, and is evidently only acquainted 
with the adapter shown and eactived by Mr. 
Nelson at the meeting of the Quekett Club, Sep- 
tember 2nd, 1882. 

I have had the opportunity of carefully examining 
the three adapters which were shown at the meeting 
of the Club in May. 

The new form of adapter then exhibited by Mr. 
Nelson differed entirely from that first shown, and 
your description of it is exactly correct. 

With respect to the modification of Pease’s 
“ Facility’? shown by Mr. Curties, if it has any 
merit at all, it consists in the fact that it does not 
require any collars to, nor any other special fitting 
of, the objective. As to its capability of standing 
wear and tear, that is quite a matter of opinion, 
and only to be determined by actual experiment. 
Henry F. Hailes, Ed. Journal Q. M. C. 


THE VARIABILITY OF THE SEA- 
LEVEL. 


[21544.]—Tue subject upon which I wish to offer 
a few remarks is one which forces itself upon the 
notice of those who wish to make the problem of 
the tides their study, and to connect and compare 
the results of theory and observation. The pro- 
verbial rule that water will find its own level is 
found, like many other rules, to be not without ex- 


ception ; and, in pomt of faot, the surface of the 
sea, Which is so often quoted as the beet illustra- 
tion of a horizontal plane, is found to be scooped 
out into compuratively deep depressions in one: 
place, and raised into mountainous elevations in 
another. A moment's reflection will suffice to ex - 
plain why such should be the case. It arises from 
the unequal pressure of the superincumbent atmo- 
sphere. The pressure of the air is known to be 
lolb. to the inch when the barometer stands at au 
average height, and this is nearly equivalent to a 
ton for each foot of surface; but the barometric 
ue varies from day to duy, and when the 
eight of the mercury changes by only a single inch 
this indicates a variation of pressure amounting tu 
about Sowt. on every square yard. Now all this 
hus a powerful effect in altering the level of the sea, 
and, most of all, in contracted channels, such, for 
example, as St. George's, or the English Channol. 
It may be illustrated by what would take place in 
a long trough of water covered by a loose lid, and 
with a hinge in the centre; it is seen that when a 
downward pressure is applied to one end of lid 30 
constructed, the water is instantly forced to rise at 
the other end of the trough. The cyclones which 
visit our shores from the Atlantic consist of eddies 
circulating around a depression, more or less deep, 
in the upper surface of the air, and this is indicated 
by a fall of the barometer; but such a fall of the 
barometer also indicates less pressure on the free 
surface of the ocean below, and the level of the 
sea, thus relieved of the pressure, immediately rises 
into a corresponding elevation; and when the 
tidal wave passes through this part of the 
oceun, the change of level is seen by an increase of 
tide. The opposite takes place when the barometer’ 
rises, and thus the ing influences form an in- 
terestiug subject of study. The daily weather 
reports, issued by the Meteorologi Office in 
London, help materially to elucidate all the effects 
of atmospheric pressure on the sea, and where there 
isa large range of tide, as at Liverpool, for in- 
stance, of some 30ft., it is not difficult to eliminate 
this disturbing element from the general result. 
But where there is a lesa range of tide, as at 
Courtown, for instance, on the east coast of Ireland, 
the variation of sea-level due to atmospheric 
causes is more than comparable to that caused by 
the moon and sun, and renders the tidal observa- 
tions very embarrassing. It is found that, in the 
Irish Sea, when the direction of pressuré is from 
the south-west, the tide is increased from its normal] 
level up to 2ft., according to strength and force; 
wheu it is from the north-east, or thereabouts, it is 
diminished from 1 to 16 inches, Yet it is impos- 
sible to form an estimate for more than twelve 
hours beforehand, i.e., from one tide to another. 
The influences are so diverse, and depend on so 
many causes, that tables specially constructed for 
the direc tion and force of wind become misleading, 
unless accompanied by are experience. Where 
this is forthcoming the difficulty is minimised, and 
tide-tubles thus modified are rendered a safe and 
reliable guide in docking ships, and in all other 
harbour duties. Each point of the compass is 
narrowly scanned, and the weather determines 
what is to be added or subtracted. But it must be 
remembered that each seaport has its own 
peculiarities. Where the sea-level is raised in one: 
lace, it is by consequence diminished in anothor. 
Vhen the tide was 855 running mountains 
high over the Wash, and at King’s Lynn, by reason 
of a north-east gale, it was at the expense of a ro- 
duced tide in the Irish Sea, and along our western 
coasts generally. 
James Pearson, M. A., F. R. A. S. 
Fleetwood Vicarage, June 8. 


“PAPER PULP—A HINT.” 


(21545.)—RererrmG to Mr. T. Wood’s re- 
marks in letter 21503, if he (or any reader) 
will hand sample of the ‘‘ pulpy-looking jelly“ to 
the nearest practical paper manufacturer, its 
definite valuation can carats be ascertained. 
Meantime, I wish to remind those who desire to 
benetit the paper trade, that the essential require- 
ments in any new suitable fibrous material are 
quality, price, and quantity. No vegetable subs 
stance has yet been found that ‘‘only wants 
pressing and bleaching.“ Indeed, the best ruw 
fibres generally require the most energetic chemical 
treatment, and always demand some amount of 
boiling before they can be bleached. The yield of 
available fibre, or cellulose, may vary from 10 per 
cent. to 75 per cent., even after the substance ts 
dried to atmospheric moisture, and then the 
resulting quality may not be worth the expenditure 
of chemicals and other manipulations. Raw vego- 
table substances are gen y very bulky, contain 
much moisture, and involve considerable expense of 
collection and delivery to market. Finally, there 
is the all-important item of quantity, as no munu- 
facturer could adopt any new material, unless 
assured of regular supplies. Esparto sis now 
consumed to the extent of about 200, 000 tons per 
aunum in this country. I shall be very glad to 
hear of any suitable new material, of abundant 
growth. Papyrus. 
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THE QUEEN’S AGE AND BEIGN. 


21546.] — Ir has been remarked that every 
eleventh year, the number which expresses the 
Queen’s age, by reversal of its digits expresses the 
corresponding year of her reign. The following 
investigation of this peculiar condition may be 
interesting. 


Let a be the Queen's age at her accession, 
z a other age, then 
xz — a will be the year of reign corresponding to 


z year of age. 

Now, if the digits of the number r be band c, 
9 5 the condition is that c and b must be the digits 
of 1 - a. 

co, wi l Subtracting 

„„ ee 42 2 95 96 96 0 . (1) 
Therefore a must be a multiple of 9. 

In the Queen's case, a = 18 = 9 x 2; hence 


5 — 2 2, or b = 2 1c. 10% 4 c = 20 + Ile, 
100% + b6=2 +1le........ (2) 


Now, giving c the successive values, 0, 1, 2, &c., 
we can form the following table :— 
c= 0123 4 5 6 7 
106+¢= 20+ lle 
= 20 31 42 53 64 75 36 97 
Reign 106 + 6 = 2 lle 
; = 02 13 24 35 46 57 68 79 

It is obvious that as 11 c occurs in the expressions 
for age and reign, the conditions for reversal of 
the digits must come every eleventh year. 

As we found that a must be a multiple of 9, the 
conditions would be fulfilled by a reign commencing 
at the 9th, 27th, 36th, &c., year of age, as well as 
at the 18th. Inthose cases— 
b—c=1,3,4,&c,orb=1+e,d +e, 4 . ke. 
Taking the first case, accession at 9 years of age, 
the table would be— 

Age 91 +11 3 
Reign (14 lle 
June. 


Age 


10 21 32 43, Ke. 
o! 12 23 34, Ke. 
Johan Imray. 


RAILWAY SIGNALS- COLOUR BLIND- 
NESS. 


[21547.J—Has Traffic“ ever seen the signals 
for night and day traffic adopted on some of the 
North German lines, consisting of an elongated 
lantern of white opal glass in a metal frame, glazed 
on three of its sides, and containing a light at 
night? Both by night and day the signals pre- 
sent the same appearance; the lanterns having 
oblique sides, an Penig placed on a pivot so as to 
allow of an entire revolution, they present four 
distinct appearances, as under; No. 4 showing the 


2 3 * 
bottom of the lantern, which is black and opaque. 
the other three positions presenting a white surface. 


whether by day or by night. 
Gamma Sigma. 


CARBON IN STEEL. 


21548.]— Or page 343, B. D. Williams describes 
the colour-test for estimating carbon in steel, and 
states that by it the determination of combined 
carbon in a sample of steel may be made in a very 
short time, and with great accuracy.“ 

As a general statement this is not correct; for, 
though in many cases the results will be very accu- 
rate, in others they will be quite the reverse; and 
it is owing to the uncertainty of the proceas that I 
did not describe it in my article on the Determi- 
nation of Carbon in Iron and Steel ” (see p. 24). 

Those of your readers who are interested in the 
subject should read a paper by Mr. J. Spear Par- 
ker, On the Varying Conditions of Carbon in 
Steel, and its influence on Eggertz's Colouration 
Process, which was published in the Chemica/ 
News for 1880 (Vol. XLII., page 88). Mr. Parker 
there shows that carbon js capable of existing in 
steel in different conditions, and that steel contain- 
ing the same percentage of carbon may give, when 
dissolved in nitric acid, a greater or less de of 
colouration, according as the carbon is in one 
condition or the other.“ 

This conclusion was arrived at by carefully ob- 
serving the action of cold nitric acid on steels of 
various tempers. Thus a decigramme of hard 
Bessemer steel during the first rapid action of the 
acid gave rise to an orange-yellow colour, and 
after the action had ceased (in the cold) the undis- 
solved residue was in the form of small skeletons 


retaining the form of the steel drillings; on the 
other hand, some crucible steel, containing the same 
percen of carbon, when similarly treated with 
nitric acid in the cold, imparted a vandyke-brown 
colour to the acid, and the residue was flocculent 
and much darker than in the other case. On com- 
pleting the solution by immersing the tubes in hot 
water (as in Eg 8 process) and comparing both 
these samples with the standard steel, it was found 
that the crucible steel, though containing the same 
actual amount of carbon as the Bessemer steel, gave 
a greater colouration in the ratio of 6:5. In order 
to distinguish these, Mr. Parker called the former 
the yellow,“ and the latter the brown form 
of carbon. He pointed out that between these 
two extremes any intermediate grade may occur, 
and in ‘‘rare cases even greater differences are 
noticeable.” The harder the steel the more 
“ yellow ” the carbon, and the less the coloura- 
tion. In the majority of cases the variation does 
not exceed the ratio 6:5; but occasionally the 
difference will be much greater. The most strikin 

example of this was furnished by some drillings o 

unhardened steel which Mr. Parker succeeded in 
hardening by carefully wrapping in platinum foil, 
and plunging, when red-hot, into cold water. The 
untarnished portions were separated, dried, and 
tested side by side with some of the original. The 
results were as follows: 


Hardened........ 815 86 


The standard used in these determinations was 
of hard steel, having its carbon in the yellow 
form ; but 8710301 less yellow than that of 
the sample after hardening. On page 130 of the 
same volume of the Chemical News, Mr. Thomas 
W. Hogg details several similar experiments on 
steels more completely hardened than the above, 
in which the results obtained are even more re- 
markable. He there shows that ‘‘by hardening 
the sample at different temperatures, or cooling in 
different fluids, it seems possible fo cause the sample 
to yield any required colour-test within certain 
limits. For instance, it would be possible to cause 
No. 6 sample, by a little manipulation, to yield 
colour-tests ranging from 52 to 1:02.” It is 
evident, therefore, t to obtain accurate results 
by the colour-test as generally used, the standard 
employed must have its carbon in the same form as 
the sample to be tested. For, if a standard of hard 
steel be used for comparisou with samples of un- 
hardened, or less hardened steel, the results ob- 
tained will be too high; and vice versi. The 
N typical examples are given by Mr. 

arker :— 


By Colouration. By Combustion. 
88 8734 


73 — 733 
61 315 
005 595 


„In the above the carbon appeared in the yel- 
low’ form, as was the case with the standard used 
throughout; but in the following samples it was in 
the brown form.“ 


By Colouratiou. By Combustion. 
1:26 1:059 
95 773 
875 695 


To these I add a few observations of my own. 


By Colouration. By Combustion. 
of 28 


“44 373 
55 53 
58 46 
58 52 
93 727 
Mr. Parker concludes :—‘' By very care ful ob- 


servation of the indications when dissolving, fol- 
lowed by numerous check tests by gravimetric 
analysis, I was able to work out a scale of fractional 
additions and subtractions, by the application of 
which I was enabled to obtain results of a high 
degree of accuracy. This system I have employed 
during nearly two and a half years with most satis- 
factory results. . It is impossible, of course, 
by mere description to enable other workers to 
apply such a scale; each observer must work one 
out for himself. This will require time and trouble, 
and its application considerably complicates the 
colouration process; but such a system is absolutely 
necessary if reliable results are required.“ 

I hope the above will make it plain why the 
colour test is not to be depended upon, except in 
the hands of those who have become skilled in tho 
method of working described by Mr. Parker, espe- 
cially in those cases where the origin of the steel 


is unknown. 
Derby, June 22. L. Archbutt. 


‘‘BLOWPIPE ANALYSIS,” &c.—ERRATA 


AND REMARKS. 


(21549.]—No. VI.—Fig. 35 is altogether too 
dark. A candle-flame is almost invisible when 
held in the position meutioned on a bright day; 


but certainly, is not in deep shadow as here répre- 
sented. In Fig. 39, the blast-shadow is much too 
strongly shown: there should be a clear demarca- 
tion of the intensely black space atd. In Fig. 43 
the platinum capsule C, appears, like Mahomet’s 
tomb, ‘‘ poised between earth and heaven.” The 
owner of the E. M.” can readily, however, alter 
this if he possesses a moderately steady hand, by 
drawing, with a fine steel pen and printer’s ink, an 
inner circle round the capsule, just above the 
upper circle of the stand- ring F F", so as to make 
it look like a round instead of a flat ring.. The 
round bottom of the capsule can be now easily 
concocted out of the remaining eee of FF., so that 

t it was intended 


blowpi worker’s or ogist’s vision, be 
191 con for an inner flame but this 
will be found to disappear entirely when the pyro- 
cone is viewed in the horizontal plane of vion 
another proof of its solidity. A B, Fig. 43, repre- 
sents the disc of a double (air and gas) pean 
gauge or manometer (Greek, manos rarefied, and 
meter a measure): for, as repeatedly mentioned in 
these Lessons,“ an eract proportion being abso- 
lutely necessary between the air-pressure (or blast) 
and the gas-pressure (or flame-bulk), in order to 

roduce a proper pyrocone; a roaring noise and 
broken pyrocone—proceeding from the vi 
destruction of the pointed end of the aérial vortex 
—indicates excessive air-pressure, OF, popularly 
speaking, that the blast is too strong; whilst 

e opposite defect — excessive gas-pressure—is 
indicated by luminosity ; the flame turning 
luminously upwards in apite of ihe efforts of the 
blast to keep it pyroconically horizontal. I thought, 
therefore, that with supply pies of given diameter, 
one end of the gas-tap, B, turning off the 
might pass over any determined e on the disc, 
showing the required gas- pressure: and the other 
end A, turning on the gas in order to meet an 
excessive blast, over a scale showing the requisite 
air-pressure. Such “ double manometers would 
apparently be useful wherever gas blowpipes are 
used, and a single disc might be attached to blowers 
for oil or candle lamps. 

June 24. W. A. Ross. 


PLAGIARISM—OR WHAT? 


(21550.?—-THE very just complaint of Mr. Ackroyd 
(p. 365) might be repeated by many writers in 
English technical journals, whose work is freely 
used on the other side of the Atlantic without 
acknowledgment to them or to the papers in which 
it originally appeared. There may be some excuse 
in the case of America, for Boston is a long way 
from Messrs. Cassell's ; but what excuse is there for 
home journals which persistently take matter from 
these pages without a word of acknowledgment? 
Scissors and paste, of course, form important por- 
tions of the editorial office of Public Opinion, and I 
find that no fewer than five paragraphs have been 
“ lifted” from the Scientific News on p. 334, and 
appear in company with the article on Bismuth 
Bronze (p. 330) in the number of your contem- 
porary for June 22nd. The British Journal of 
Photography for the same date also favours you 
reproducing the report of the meeting of the Ro 
Astronomical Society (p. 333), with the exception 
of a few paragraphs, but appends one of its own, to 
the effect that the meeting was adjourned,’’— 
which is, to say the least, very original, seeing that it 
was the last meeting of the session. I wonder what 
is the verdict of public opinion on such conduct as I 
have described — plagiarism—or what? 

Essar, 


THOUGHT READING. 


2151. — Lohn correspondent “Sigma,” letter 
21526, asserta that he has conclusive experiences of 
thought reading, and ‘* Urderic Vital, No. 21525, 
suggests that thought reading or thought trana- 
ference is a aubject that may be protitably dis- 
cussed. 

Permit me to give your readers one of my 
uumerous experiments on thought transference. 

I sat in a large room with a Mr. Robinson as my 
only companion ; in the course of conversation, the 
question of thought transference turned up. 

obinson professed to control and direct in any 
manner a Mr. Butterwick, a house painter, who, 
at the time, was in another part of the house. [ 
asked and received permission from Mr. Robinson 
to test his powers of control. I first went in search 
of Mr. Butterwick, and found him in a distant 
room. I instructed him to remain there until he 
was influenced to move. I returned to the room in 
which Mr. Robinson sat, carefully shutting the door 
after me. I sat next the fireplace with Mr. 
Robinson on a chair at my left hand. I told Mr. 
Robinson to place his hands 1 his knees, lean, 
bis bead towards his knees, look at the door, 


_ nt. Se” i 


Jonze 29, 1883. 


which he did. I then hid a short 


son when I touched him to will Mr. B. to come into 
the room, take down the pipe, look at it, place it on 
the table, and walk away without speaking. When 
we had sat about five minutes, I touched Mr. R. 
with my elbow, and he instantly willed for the en- 
trance of Mr. Butterwick within thirty seconds. 
Mr. B. walked into the room, went directly to the 
mantelpiece, took down the pipe, looked at it, laid 
it on the table, and was marching off, when I spoke 
to him and said, Why have you doue this’ He 
replied, “ I do not know. I simply felt I had to do 
it.“ 


Experiments as remarkable as the above have 
been done on numerous occasions in Neweastle - ou- 
Tyne, and on all occasions by non- professional 
mesmerisers und sensitives. 

Mesmeric control, clairvoyance, and thought 
trausferénce are powers beyond ratioual con- 


troversy, and can only be rejected by persons. 


entirely iguorant of mesmeric facts, or incapable of 
estimating the value of evidence. 
T. P. Barkas. 
Newcastle-on-Tyne, June 22. 


- — 


21552. — Tux statemert that thought-reading 
experiments can be performed without the parties 
concerned touching each other, is quite true. For 
instance, I have seen a gentleman tind a person in 
a well filled hall, the only connection he had with 
hin patient“ being a wooden ruler. They each 
took hold of an end, and the one performing the 
experiment led his companion straight up to the 
person thought of. This clearly shows that actual 
touch can be dispensed with. 

The experiment produces exhaustion in some 
instances, but not in all. Now, Mr. Bishop is com- 
pletely done up after some of his performances, 
aud has to rest before going on to others. While, 
on the other hand, I have seen a gentleman go 
through a lengthy programme with ease and perfect 
composure. He was also quite free from that 
nervous excitement and restlessness which is so 
prominent—unpleasantly so!—in Bishop's savces. 

As to Mr. Bishop’s experiments, people are 
beginning to look with suspicion on them. If he 
can honourably and . certain thiugs. 
why does he evade Mr. Labouchere's challenge. 
That gentleman undertakes to give a £1,000 if 
Bishop succeeds, but in the event of failure the 
latter has to forfeit £100. The conditions are very 
clearly and fairly set forth, so that Mr. Bishop has 
no reasonable excuse for his non-acceptance. When 
in Liverpool, a similar offer was made him: but on 
some very flimsy pretext he refused it. It is true 
he did accept a challenge of £10 to find a pin 
secreted within a radius of 500 yards of a given 

lace in the open air; half an hour being allowed 
tor the search. I saw the experiment myself. The 
only connection between Mr. Bishop and his 
„patient“ was a copper wire. Immediately on 

ing hold of this, his whole frame seemed con- 
vulsed. He kept vibe his head up and down. 
and in fact every part of his person seemed to be 
shaking. He started off at a furious pace, never 
stopping till he discovered the pin, a feat he per- 
formed within a few minutes. If this was a hona-fide 
experiment, and as faras I could judge it was, it 
was certainly a marvellous thing. But here is the 
point. If Mr. Bishop can perform successfully in 
the open air, rushing in and out of horses and 
vehicles, and surrounded by a no menus select circle 
of many thousand persons, he surely ought to be 
able to Jo the same in a private room, with no one 
to interfere, and only a small audience of gentle- 
men. It is simply absurd for Mr. Bishop to operate 
upon a Colonel Somebody or other, unknown to 
anyoue but himself, and after success with him ask 
an excited audience whether Mr. Labouchere should 
not forfeit his £1,000. It is time enough to make 
that demand when all the conditions are complied 
with. W. Henley Richmond. 

Bootle, Liverpool, June 23. 


THE DIALYTE OR ROGERIAN 
TELESCOPE. 
(Continued from page 364.) 


5 Vol. XXII., p. 87, a Mr. Beverley, 
writing from New Zealand, treats the subject 
mathematically, but in a new and easy manner, so 
that persons conversant with the rudiments of 
opticas may work examples for themselves. It 
a to be necessary here to know the refractive 
and dispersive power of the glass used. 

It appears to me the dialyte was undoubtedly 
called tuto existence owing to the great difficulty 
experienced many years ago of obtaining good 
glass, especially flint; and, so far as I can judge, 
the weight of evidence is against it, for the majority 
of practical opticians deprecate the construction, 
On account of the want of achromatism of the 
oblique rays ; for in order to obtain good definition, 
the object requires to be kept central in the field of 
view. As regards present price of glass of best 
quality, the difference between the cost of a pair 
of 5in. discs and that of one din. and two gin. will, 


ipe behind some | roughly, 
ornaments on the mantelpiece, and told Mr. Robin- | of 
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equal £2 158. and that between a pair 
bin. discs against one Sin. and two 3in. will 
equal £5. One tin and a pair of 2}in. cost under 

2, and the glass used for photo. purposes costs 
very much less, but is not guaran nor ex- 
changed if found detective. I think Mr. Ingall 
is now using one of lo in. aperture, and his success 
seems to encourage amateurs to persevere. Per- 
haps he will kindly give a description of his latest, 
the glass used, how obtained, sizes, curves, and 
distances apart. I am sure it would be much 
appreciated. 

Another suggestion I would make is this: Let 
twelve to twenty interested readers of this Journal 
send each a 58. postal order, with stamped and 
addressed envelope, to the care of the Editor to 
form a guarantee fund. Let Mr. Bradbury and a 
5 optical worker confer together, and let us 

ve a tin. to oin. dialyte made — the former would 
be a capital size to sturt with. Whatever the result 
might be, the instrument could be advertised and 
sold to the highest bidder, the proceeds shared 
amoni the coutributors, who would lose but little 
or nothing by their venture. I will be one of them 
with pleasure. 

If any reader wishes to repeat Mr. Ingall's first 
attempt, and haa any difficulty in obtaining a 2in. 
achro. O. g. for correctors of suitable focus, I could 
send him one or more, post free, registered, for 
about 5s. each, the actual size, nearly 2}in., and I 
am trying to obtain larger sizes. J. C. L. 


ALCOHOL (AND OTHER REMEDIES) 
FOR BURNS. 


(21554.1—Opskgving that alcohol is recom- 
mended (letter 21052) as a remedy for burns, I 
would beg of you to give to the public the benefit 
of my experience for the last pwelve years. 

I am engaged in chemical operations and experi- 
ments, and some twelve years since had occasion to 
heat some alcohol for an especial purpose, and after 
dark. Knowing the extreme danger of the experi- 
ment I kept it a great distance from the light (a 
naked candle); but this being too far to see with 
satisfaction the chemical change I was endeavour- 
ing to obtain, I very cautiously advanced nearer to 
the light, until, in the twinkling of an eye, the 
steam travelled to the candle, aud the porcelain 
dish containing the heated alcohol was a mass of 
flame. I hastened to the laboratory door to throw 
the whole into the garden, the lock was out of order, 
and I could not get it open, the-pain caused by the 
burning fluid gave me superhuman strength (had I 
dropped the dish in the luboratory the whole place 
would have instantly caught tire), and with a 
tremendous wrench I burst the door open and got 
quit of the whole. 

To allay the intense pain I mixed whiting with 
water to the consistency of thick cream, and with it 
covered all the affected parts. The result was 
“ magical”; the pain instantly ceased, but the heat 
caused by the intlammation drove off the water as 
steam; when the whiting was dry I washed it 
off and applied fresh liquid coating, and so on. 

In two days my hani was well, and as useful as 
the other. The remedy was not my own idea, I saw 
it some years previously in the 7s, communicated 
by a doctor of medicine, aud it was followed by 
many letters from other doctors explaining what a 
valuable remedy it was, and that they had used it 
for many years. 

I trust that all your readers who see this will 
make a vote of it. It may be very useful some time 
or other, either to themselves or any unfortunate 
they may come across, especially as whiting is to 
be found in every household. 

Buby d'Or. 


owe 


(21555. I HAVE fur many years, with invariably 
perfect success, used cold water, as mentioned by 
Science Master.“ The application of cold stops 
all pain instantly in every case, aud provided it is 
continued long enough, say, about three or four 
hours, there is a total immunity from pain. There 
are, however, cases where immersion in cold water 
constantly being chauged would be difficult, and in 
these positions I have used an ordinary spray 
apparatus with either water or spirit, or a mixture, 
aud more recently a preparation known to dentists 
as carbolised resin, a compound of carbolic acid, 
resin, aud chloroform. This, as a paint, is the 
most efficient remedy for burns or scalds I know, 
except the application of cold water, and requires 
to be painted on once only. The relief is consider- 
able and immediate, and it enables a workman to 
go on without losing three or four hours with his 
burn immersed in a bucket of water—an amusement 
which, to me, is about as tiresome and unpleasant 


as the pain of a burn. 
Warrington. Thos. Fletcher. 


(21550.]—WiuTn reference to ‘‘ Remedies for 
Burns.“ mentioned in the E. M.,“ allow me to call 
attention to a remedy which I have found to answer 
well in both burns and scalds, i.e., Condy’s Fluid 
and tepid water proportions. about oue tablespoon- 
ful tothe quart. I read the prescription in (I think) 


* 
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the Medical Journal, a couple of years since. The 
injured part to be kept in the water till the 
subsides, stimulants to be given if fuintness or sick- 
ness supervenes. The M.D. who recommende d this 
remedy mentioned having administered it toa child 
whohad been severely burut, and whom heimm ersed 
in a bath of this mixture. 
O. Hoskynos-Abrahall. 
Combe Vicarage, Woodstock, June 25. 


REMEDIES FOR BURNS — SPON- 
TANEOUS COMBUSTION. 


(21557.]—Some time since, I scalded my hand 
severely with boiling water, and at once held my 
hand under a tap of runuing water, while a paste 
of bicarbonate of soda wus prepared. This pa ste, 
made rather sloppy and put on wet rag was then 
applied to the sore part, and in ubout five minutes 
nearly the whole of the pain was gone. This is not 
a new remedy; but is not, I think, sufficientl 
known. If Science Master“ has uot tried this, 
strongly recommend him to do ao next time he 
scalds or burns himself. 

I am trying experiments n spontaneous com- 
bustion.“ Can Science Master ’’ or any chemical 
reader of ‘‘ours’’ tell me of any mixture that will 
inflame like a solution of phosphorus in bisulphide 
of carbon, but which is free from the disgusting smell 
of the latter. It noed not be so rapid in its action: 
that is immaterial. Apprentice. 


VITAL MOTION. 


[21558.]—To the reverent mind no region of 
science need appear unapproachuble, however much 
it may be invested with obscure and traditionally 
difficult problems. 

The discoveries, broad aud minute, made in rec en t 
times by physiologists have been truly astonishing 
and it is to their methods rather than to the actual 
results of their tasks that imperfection has apper- 
tained. It would be ucedless to dwell on the 
divergence of method in yeueral, or to attempt to 
explain the modes of science, experimental or other- 
wise, which finally coalesce in the same terms of 
truth. My present purpose is respectfully to sug- 
gest that failure has sometimes accrued in physio- 
logical studies simply through a want of apprecia- 
tion of the due order of the links of causation. For 
instance, no distinctive function was assigned to the 
diaphragm until it was ascertained that the midriff 
had some connection with the process of respiration, 
and then was started a theory of * diaphragmatic 
breathing.“ 

Now, my contention is thut in such teaching 
„ sympathetic action was mistaken for causation. 
If in relation to the process of breathing the 
function of the diaphragm had been held to be of 
a secondary character, we should have possessed, 


perhaps, the keynote to the question of systemio 


circulation.” 

The central phenomena of pulsation have been 
regarded as essentially of a hidden nature. The 
absence of a distinct theory in respect thereto has 
probably resulted in wrong inference in more than 
a single direction in science and physiology- 
Light may surround certain arguments based on 
due or two simple facts. The first is that the stimula 
of the muscles are subordinate to those of the 
nerves ; consequently the muscles may be looked 
upon as being chietly receivers or carriers of pro- 
gressive motion. 

Furthermore, the diaphragm is closely attached 
and suspended to the external appendages of the 
heart. Might not the simile of a vibration plate be 
here intrduced, and may it not be said that the 
medial diaphragm receiving impressions from the 
lungs communicates proportionate vibrations to the 
heart to complete and make definite systolic 
phenomena? 

Future researches muy possibly show peristal tic 
action to be also involved in a unified and 
harmonious periodicity of vital motion. H. W. 


ISOCHRONISM. 

(21559.]—Stnce you iuserted my reply on p. 248, 

it has occurred to me that a few practical remarks 
und directions calculated to secure isochronous 
vibrations in watches would be acceptable to some 
of the readers of the E. M.” who are watch- 
makers, and those who only take an interest in the 
art for its great utility in regulating our everyday 
affairs; and, as a preface, I need hardly say that 
the watch, like many other instruments of precision, 
has gradually grown up, from an imperfect to a 
very reliable one. The first kind was of the verge 
construction of escapement, and had no pendulum 
spring to govern the times of the balance vibra- 
tions, but was dependent greatly on the amount 
of power transmitted to the pallets of the verge (on 
which the balance is fixed), and it will be readily 
understood that, as soou as one of the teeth of the 
escape wheel had given impulse to the balance by 
ressiug on one of the pallets, causing it to turn 
in a circular direction until the tooth had travelled 
tothe edge of the pallet opposite to its centre of 
motiou and escaped off, the wheel would revolve in 
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space simply, if one of the other teeth did not drop 
on the 50 et, and so check the motion of 
the balance and reverse it. Now, this reciprocal 
motion will be kept up so long as power is given to 
the escape wheel; but the times of these vibrations 
ill vary as the power. Now the fusee will 
equalise the force of the main spring; not that the 
m.s. is altered in any way, only that less and less 
of the force is as the chain is wound 
round the fusee; in other words, as the power 
of the m.s. increases the leverage of the fusee 
diminishes proportionately, the result being that 
all the impulses are of equal force to the balance 
during the whole time of going. This, however, 
did not do all that was desired; it was found that 
the balance must be governed in some way, so the 
pendulum spring was invented, and applied, with 
ood results. Next the escapement was found to 
unfit ; 80, in course of time, others were invented 
and applied with various degrees of success, the 
most important being the two now most in use— 
viz., the chronometer and lever, and with these I 
propose to deal. The frame, wheels, fusee, barrel, 
cocks, and bars are made of brass; the 
pinions, fusee and barrel arbors, ratchets and 
clicks, e studs, m. s., chain, nut 
pinions, and ds are made of steel. The e- 
pate of these parts is termed the movement. e 
rame consists of the plates, kept apart by three or 
four pillars, in height according the uired 
thickness of the watch, one end of each pillar being 
screwed, or riveted, into the pillar plate, the upper 
plate being secured on the o ite ends by a screw 
in each, keeping the two plates securely fixed apart. 
The bars, cooks, and springs are meaty pinned: 
and screwed to the plates. In this frame the pivots 
of the barrel, fusee, and train wheels are run. The 
names of the wheels and pinions are: the t, or 
first wheel, which is centred on the fusee arbor ; the 
second, or centre wheel, fixed on the centre pinion, 
into which the great wheel gears; next comes the 
third wheel and pinion, then the fourth wheel and 
pinion. Of these last two, the centre wheel gears 
into the third pinion, and the third wheel into the 
fourth pinion, and on this last pinion the fourth 
wheel is fixed, and on one of its pivots the seconds 
hand is fitted. These are the usual wheels and 
Inions employed, from where we put the key on 
{to wind up) to the seconds hand. Now, the next 
important point is, the proportionate revolutions of 
the wheels and pinions in the system, which is 
generally as follows:—The fusee and its wheel 
revolves five times in a 30-hour watch, the centre 
and its pinion once an hour, the third wheel and 
pinion 8 times, the fourth wheel and its pinion 60 
times in an hour. To effect this, let the centre 
pinion have 12 leaves, the third and fourth 10 each, 
then will the great wheel have 72, centre 80, and 
third 75. Now one turn of the t wheel will 
turn the centre pinion and wheel round 6 times, 
the centre wheel turns the third pinion and wheel 
8 times, and the third wheel turns the fourth 
pinion and wheel 74 times: so that the § turns of 
the third wheel turns the fourth pinion and wheel 
round 74 x 8 = 60. So, if the centre wheel goes 
once round in au hour, the fourth will go 60, or once 
in a minute, carrying the seconds hand with it, and 
the centre, the minute hand. This being understood, I 
will now proceed to explain the escapements. 
Firstly, the chronometer ; this is also known as the 
detached“ escapement. It consists of an escape- 
wheel, a locking and a passing spring, banking stud 
and screw, an N and a discharging roller 
and pallet, and also a balance staff (axis); the 
escape-wheel is fixed on the escape-pinion, the 
rollers on the balance staff, the locking spring and 
stud are screwed to one of the plates, and the pass- 
ing spring to the locking spring. Also in the 
locking spring (near the end opposite the foot which 


is fastened down by a screw to the plate) is fixed a | go 


ruby pallet (called the locking stone), on which a 
tooth of the escape wheel is made to rest, and so 
keep it and all the other wheels from running 
round, during one entire vibration, and nearly 
another, of the balance. Now, the various parts of 
this escapement are so arranged that two contigu- 
ous teeth of the escape wheel shall always be free 
of the impulse roller, when a third tooth is locked 
ou the locking stone: yet so near that the circle of 
the escape-wheel teeth shall intersect the circle of 
the impulse roller. and so catch a pullet (made by 
cutting out a portion to admit of a passage of one 
of the escape-wheel teeth), to give impulse to the 
balance, and all parts fixed to it and its staff; the 
discharging spring (which also acts as a lever, to 
disengage the locking stone from the tooth of the 
escape wheel), is ouly lifted, aud allowed to drop 
back to its resting-place on the locking spring in 
the course of one vibration of the balance; but in 
the return, it is caught by ‘the discharging-stone 
(or pallet), and draws the locking-stone from the 
tooth of the escape wheel, when instantly the 
second tooth from it falls on the impulse pallet and 
Gives impulse to the balance. Now, before the 
escaye-tooth falle off the impulse pallet the lockin 

epring (also called detent) falls to its banking. ani 
is there kept in such a position ar to receive the 
tooth of escape-wheel as it falls from the impulse 
pallet, the whole tram of wheels being then locked 
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and kept perfectly still (hence the dead beat): 
the result of this set of actions is an escapement of 
the whole train of wheels, and movement of the 
hands a certain space, shown on the dial. Now, 
the number of such escapements of the train to one 
revolution of the centre wheel (or minute hand) 
will depend on the ratio of the numbers of teeth in 
the escape wheel, leaves in the escape pinion, and 
teeth in the fourth wheel, when the latter makes 
60 revolutions to one of the centre wheel ; 
if we wish the seconds hand to move once in eve 
half-second of time, the beat will be called a — 
second; then the numbers of the teeth in fourth 
wheel, except pinion and wheel, will respectively 
be 80, 10, and 15, so that the escape pinion may 
turn eight times exactly to once of the fourth wheel ; 
and as each tooth of the escape wheel will act and 
escape only once to two vibrations of the balance, 
so we double the number of the escape teeth in 
calculating the train; therefore multiply the double 
by the number of turns escapement pinion makes, 
to once of fourth wheel, we get 30 x 8 = 240 to one 
turn of fourth wheel = one minute, or 60 seconds 
of time. Now, there are 120 half-seconds in that 
time, but two vibrations to each escapement of the 
train or beat, the watch being got to time by the 
pendulum spring and balance, the former being of 
such a stren as to pull the balance backwards 
and forwards (the two) in the half-second, and the 
hands will index the same on the dial. 

Secondly, the lever movement is nearly the same 
as the pocket chronometer. The lever escapement 
consists of an escapement pinion and wheel, ts, 
lever, and staff; one or two rollers, a ruby im- 
pales pin, and two banking pins, which keep the 
ever and pallets in a certain position. This escape- 
ment requires three centres of motion: one for the 
escape pinion and wheel, one for the pallets and 
lever, and one for the balance staff and rollers. 
The pallet’s centre of action is at an angle between 
the centres of action of the balance and escape 
wheel and pinion. The wheel (as in the chrono- 
meter) is fixed to the escape pinion; the pallets 
and lever to the pallets staff; the rollers and 
balance to the balance staff; the escape pinion 
gears into the fourth wheel; the impulse pin acts 
in the fork of the lever. The power is transmitted, 
first, through the pinion to the escape-wheel teeth 


a point of one presses and travels along a plane of | small 


one of the ees ets (which stand within the circle of 
the teeth of the wheel as a portion of a chord of an 
arc), and so, as the pellet is pressed, it is made to 
turn on its centre, until the greatest point of inter- 
section with the wheel arrives at the circumference, 
when the tooth escapes from the plane, and one of 
the other teeth falls om the locking of the other 
pallet. During this action the fork has embraced 
the ruby pin in the roller fixed on the balance 
staff, gives it an impulse, causing a rotation of the 
balance. Now, it will be seen t it would con- 
tinue to revolve in the direction of the impulse 
unless something draws it back, which is done by 
the pendulum spring, first put into tension aa the 
balance is impe round, increasing the tension 
until the balance is brought to rest, or rather to the 
end of its vibration, when it is pulled back by the 
p. spring untensing itself, and giving momentum to 
the balance ; the ruby pin makes contact with and 
enters the fork of the lever, draws the locking part 
of the pallets from the tooth of the escape wheel, 
which presses and travels along the impulse plane 
(as did the first-mentioned pallet), and gives anew 
impulse to the balance, in an opposite direction to 
the former, tensing the p. spring in an opposite 
manner, and 80 Bd neo a repetition of the escape- 
ment action. This brings us to the main object of 
this letter—viz., the means of obtaining isochronous 
vibrations of the pendulum spring in watches, on 
which depends greatly the goad and regular rate of 
ing. 


8 

Experience proves that steel is the best, when 
hardened and tempered, to make the pendulum 
spring of, for maintenance of rate: the hardening 
and temperiug may be done in various ways; but 
nerally the wire is turned up into the required 
orm, made red hot (but not so as to burn or blister 
it), and quickly plunged into water at about 60° 
Fah.; in this state it cannot be filed. and is very 
brittle. It is then polished a little, to clean the 
oxide off. set into a correct form. and subjected to 
a heat of about 00 Fah., when a blue colour is 
attained : sometimes boiled in oil of about 600 Fah. 
Either of these operations is the tempering,” and 
gives steel that tine elasticity which enables it to 
resume its normal figure after being bent or turned 
out of it. Now, the spring is. when in action, con- 
tinually wound into a smaller compass (that is, the 
coils are brought closer together), then unwound 
into a larger compass (that is, the turns are sepa- 
rated to a greater extent), than when the spnng 
takes its own form: this action is continued as 
long as the watch goes, many thousands a day, as 
will be seen from the following calculation. A 
marine chronometer beats once in half a second (a 
beat being an unlocking of the escapement, and 
conseqnent movement of all the wheels and hands}, 
and to each beat are two vibrations of the balance, 
also a wining up and an unwinding of the p. 
epring: tLerefcre, there are two vitrations ina half- 
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second of time, giving four in one second, or 240 in 
a minute, 14,400 in an hour, 345,600 a day. Pocket 
watches are seldom slower than 16,200, many 18, 000, 
some 19,200an hour ; hencethe required nanency 
of the spring’s elasticity. Now these vibrations are 
required fo be maintained at one uniform rate 
e be the number of beats in the hour), 
under at least two different degrees of balance- 
vibrations. ae ee is ei art of the springer, 
or person a ing the pendulum spring, and the 
polite to be carefully attended to are: first, a good 
shaped, and well hardened and limp spring, ace 
all its turns or convolutions regularly 


from each other, so that one turn cannot touch 


another, either in the wound up or unwound state ; 
secondly, the inner end, or eye, is to be turned in 
rather abruptly, and pinned into a collet and got 
true: so that when the spring is on the staff, and 
turned briskly round, the coils will (in the fiat 
volute) run gradually from end to end without any 
jerks, or unevenness, in the plane or fiat of the 
coils ; thirdly, if the outer coil is to be turned over 
as a “ breguet,’’ the part or end to be pinned into 
the stud should be so continued as to be on the 
same radius as that drawn from the centre of the 
collet-hole, through the pinning in at the eye ; 
there will then be a whole number of turns, no 
rts, whatever the number be. This is the most 
important part of the pinning-in, as it more insures 
isocbronous vibrations than the form of the curve 
or the length of it, or that of the entire spring. 
Fourthly, if, after trial, the watch is found to be 
Jast in the short arcs, the curve of the overcoil 
should be so adjusted as to bring the pinning-in a 
little short of before-mentioned radius, so that 
there may be, for instance, say, 15 and 7%; if, on 
the contrary, the spring be slow in the short arps, 
curve the overcoil so as to bring the pinning past 
the radius, say +, making 16 and 
the tire being th 


the pinning- in short” tends to reduce the 


a correct, 
-in at the stud; in that 
urved 


until the centre of the collet coincides with: 
the centre of the balanoe staff; then will all the 
turns stand equally distant one from the other. 
The spring is called cramped’? when the turns 
are close together on one side, and pple) git d 
the opposite side of the balance staff, in whi 
a spring should never be left, as the close side 
turns would most likely touch each other in tho 
ong vibrations, and cause irregular going. no 
overcoil 5 mee the same care e be taken te 
inning, &c. curb pins are used, they m 
be adjusted to the ereo ok the outer turn of the 
spring, so that it is just free of both when in ite 
untensed state, and for the whole aro the T 
moves from Fast to slow.“ Now, it is best fora 
pocket watch to be a few seconds a day fast im tbe 
short arcs when it is clean, as we find upon trial, 
when in a dirty state, it is penerang slow, tho 
vibration having fallen off both in the lying and 
hanging position in consequence of dirt and 
viscidity ; the watch in its clean state being so 
regulated as to gain during the hours of wearing, 
the same number of seconds it will lose while lying 
down at night. The following rule may be useful: 
Multiply the hourly quantity of the time of the 
short arc by the number of hours the watch is 
worn, the product will be equal to the required loss 
in the complement of the 24 hours, which loss will 
be to the complement as 24: x. Let the watch be 
fast in the short arc 5 secs. a day, and be worn 
16 hours a day, and laid down 8 hours equal run of 
the 24. Now, 27 = -2;4, which x lO = F34. 
This must be lost in 8 hours to bring the watch 
again to show mean time (supposing it was at first 
so set) . 8: 3°34, :: 24: 10, 80 hen the watch 
must Jose 10 secs. a day lying down. 


(To be continued.) 


R. B. 


ANOTHER ELECTRIC LAUNCH. 


{21560.]—Tue following particulars, communie 
cated by Mr. E. Toynbee, of Willesden, to the 
Electrical Rre, will interest some of your readers. 
The motor referred to is illustrated in the number 
of that serial for June 23. The trial“ would 
have been more satisfactory if the actual distance 
traversed in the ten hours had been stated, and the 
remark that the speed can be increased a monte” 
is obviously too much. Possibly, if Mr. Toynbee 
should see this, he will favour us with eome ef- 
plauation of the different sized zincs, and any other 
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particulars, as your readers evidently take great 
interest in the subject. Nun. Dor. 


Taran Trip oF THE DRB LA Morre,” 
JUNE 18TH, 1883. 


Battery.— Bunsens, with very dilute acids; it 
consisted of 37 elements, 20 zincs, 12in. internal 
circumference and 2in. in height, and 17 zincs of 
Jiu. high and the same diameter. ese Were con- 
nected in series without screws or clamps, &c., but 
by means of brass strips (varnished all over with 
Brunswick black, except at the points of contact, 
which are gilt) tied firmly over the top of the carbon 
by means of gut copper wire, being soldered at the 
zinc end in the usual manner. These connections 
are very durable and cannot be broken with fair 
usage, very cheap, any one can make them, and 
they never get out of order. Acids used: 140z. of 
sulphuric acid (sp.g. 1'8) by measure, by weight 
o.; nitricacid, 2 quarts, of sp. g. 1°45 commercial, 
with 4 quarts of water. Zinc dissolved, presumin 
the whole of the sulphuric acid to be n wit 
ozide of zinc (which was far from being the cuse), 
would be 2loz. 

Time of action of battery, 10 hours, or from one 
o'clock to 11 p.m. 

Current derived by my galvanomcter, 50° ; num- 
ber of centimetre cubes of hydrogen correspouding. 
130ce. in 123 seconds. 

Ipced.— With a load of three-quarters uf a ton 
and a boat 21ft. long by 3ft. Gin. wide, say, 2cwt. 
more, 3 miles per hour in still water, which can be 
increased d volonté. 

Motor.—A full description of my patent motor, 
No. 3226, will accompany this. Briefly, it consists 
of a series of magnets forming in all one complete 
ring, upon the same shaft or axle together with the 
propeller, so as to avoid all dead points and so cut 
off at each part of the revolution that those which 
are doing little or no work are deprived of the cur- 
rent, aud only those which are in full action are 
Supplied with it. No intermediate gear being 
employed, the screw and armature maguets revolv- 
iug on the two bearings, which are roller bearings. 

Ey 778 .. — 

250 Z. of sulphuric acid at ld. per 1b., 
);öö§ĩöêÜẽ-kk 8 
2loz. of zinc at 5d. per Ib., amalga- 
_ mated, double rolled. say........ 7 
5˙Ilb. of uitric acid at 34d., Sp. g., 115 20 
f Pence 281 
Exclusive of the value of the sulphate of zinc. 

As before stated, the acid was by no means used 
up, but the buttery went nearly as well on our 
return atl! p.m. as it did when we started at one 
o'clock in the afternoon; tested by the number of 
revolutions of propeller. 

Fumes (or evolved gases) are entirely done away 
with as regards the passengers. Firstly, by using 
diluted acid. Secondly, by inclosing the whole 
battery in an air-tight chest, forming as it were a 
deck to the bow; this is acoomplished very simply, 
by allowing the sides of the lid to drop into a well 
of water jin. in depth and passing whatever traces 
of gas there may be through a wooden tap supplied 
with an india-rubber tube to pour away at the stern 
just below the surface of the water. I had the 
inside pitched, which makes the tank quite tight. 

Boat.—This was built by Mr. Cole, of Hammer- 
smith Bridge, and great care and attention he 
bestowed on the same. 

Fropeller.— Three blades, 13in. diameter, 2ft. 
pitch. It ought to have been a two bladed one, as 
the motor and propeller work so uniformly, and 
are so evenly balanced. 


LEGAL REPLIES. 


121551.I WILL—MARRIED WOMEN’S PROPERTY 
Act, 1842 (50547).—I should be glad if I could 
agree with the construction put by Lex” upon 
section 5 of this Statute, because I think the more 
liberally it is construed the better it will be for 
those whom it was intended to benefit. But I find, 
upon looking further into the question, that my 
former view is even more strongly confirmed, aud 
as the point is one of much importance to man 
readers, I will shortly give my grounds. It is clear 
that section I of the Act makes every married 
woman, whenever married, capable of acquiring. 
holding, and disposing of all property as a/ sole. 
Section 2: This deals with the legal status of 
women married after the Act, while section 5 
regulates the legal position of those married before 
the statute began working. In that section the 
point turns upon whether or not the wife’s t:tk 
to the property in question accrued before or after 
the commencement of the Act. If before, it cannot 
be affected by the change of law; if afterwards, 
it comes within the scope of the statute, and is 
made the wife’s separate property. The reason of 
this is, as I take it, that the Legislature did not 
intend to make the Act retrospective in this respect. 
If Lex is right in his view, it is obvious that 
the positiou of many husbands was seriously 
altered for the worse by the Act, and their reason- 
able expectations suddenly defeated. A man who 
married, before the Act, a woman with a vested 
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right to a reversion or remainder, doubtless depended 
upon that as a certainty. But if the law 
now is that, although the wife’s title accrued 
before the new Act, yet if the property happens to 
fall into possession afterwards it becomes hersepurute 
estate, as is contended by Lex,“ his dependence is 
at an end, and his property is taken from him by 
the retrospective operatiou of the statute. Section 
5 seems to have been carefully drawn with a view 
to meeting this very difficulty, as it distinguishes 
between possesston and reversion, when it expressly 
provides that every woman married before the Act 
shall hold as her own all property her f:t/: to 
which, whether vested or contingent, and whether ir 
possessio, reversion, or roan. shall accrue after 
the commencement of the Act.“ As to when a 
title accrues I may refer Lex to the cases of re 
Mackenzie (L. R. 2 Ch., 345) and re Pedder (L. R., 
10 Eq., 585) ; if further he thinks the matter worth 
considering, I may add that this view of mine is 
shared by other authors who have had to deal with 
the statute; but having some experience of the law’s 
changes and uncertainty, I am not going to be 
cogmatic. 

ADMINISTRATION—MAINTENANCE (50695).—I do 
not see how this is to be managed except by the 
aid of the Court of Chancery, where, in the course of 
any action pending the administration of an intestate 
estate, an order can be made to allow a certain 
annual sum to their dian for the maintenance 
of the children out of their shares. 


WILI.—LRASEHOLDS— REPAIR (5069).—It is 
difficult to answer questions turning upon a will 
without having a copy of the will—at all events, of 
its important clauses. The renewal aud repair of 
the leaseholds should be provided for in directions 
to trustees. But, as far as I can see, as the expenses 
incurred were necessary to keep up the property 
for the benefit of the children as well as the widow, 
they would be a charge upon the estate, and must 
be paid by the executors. Indeed, I should sup- 
pose the executors or trustees could be directed by 
the will to pay the full protits to the widow with- 
out any deductions. 


SETTLEMENT—SALE (50698).— Without seeing 
this settlement and knowing more of the facts, 
cannot answer this question. But I do not see 
what the illegitimate children can have do with 
the matter, as they are not the heirs of their mother. 


AFFIDAVIT (50710).—Ag affidavit may in general 
be sworn before a justice of the peace, or a solicitor 
who is a commissioner to adininister ouths. There 
are many such commissioners all over London and 
in the chief towns of England. 


MARRIED Women's PROPERTY AcT— OPERATION 
UPON VESTED INTEREST (50775).— For the reasons 
I have given in the first answer above, I am of 
9 that the new act does not apply to this case. 

lis, in fact, is a very strange instance, for the 
wife's title to possession, as well as the vesting of 
her interest actually accrued in 1877. It was, in 
fact, mercly by accident that the money was held 
over until the new statute came into operation, so 
that to argue that it is aifected thereby is to my 
mind surprising, as it would takeaway the husband’s 
rig ht. It must be observed that, although the Act 
of 1870 is repealed, its operation is continued as far 
as any right acquired or anything is concerned 
which may have been done thereunder. To hold as 
„Lex does here, seems to me, I confess, to be 
giving the new Act of 1882 a retrospective effect for 
which I can find no warrant in the statute itself 
or the cauons of construction. 


WII I. GIT TO NEPHEW (50829).—The con- 
struction of a will has to be decided by certain rules 
which are really founded upon the testator’s inten- 
tion. I should say that the four sons of the eldest 
brother were certainly entitled, from the way in 
which they are named together; but evidence can be 
given to show who the testator meant by means of 
affidavits relating to his intention, or by letters, c. 
If the trustees have any doubt about this, anda 
claim is made upon them by the younger sons, they 
can apply to the Chancery Division for directions 


y | and advice in construing the will. The cost of such 


a claim must depend upon the extent to which it is 
fought out, but £2) does not go far in the Chancery 
Division, and a bill soon reaches 450. 


LIABILITY TO Scrport FaTHER (5)843).—The 
querist is liable to aid in supporting his father if he 
becomes chargeable upon the parish. The other 
children would also be liable, and so would the 
wife if she has separate estate. The querist should 
represent these facts to the authorities, and get 
them to proceed aguinst the other parties. 


LANDLORD AND TENANT—NOTICE TO QUIT— 
FixTURE3.—(1) There is no necessity to have a 
notice to quit signed by a solicitor or a witness. It 
need only be signed by the landlord or the tenant, 
or his agent. I cannot say whether the notice in 
question is valid without seeing a copy ; but it 

robably is if it be for six months, expiring at the 
ime when the tenancy first commenced. (2) The 
querist cannot move the grecnhouse, as far as I can 
see, because it is a fixture, and must be left to the 
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landlord, although he can take away the flowers. 
There is no way of claiming compensation for such 
improvementa, as they are not of an agricultural 
character, and so do not come within the meaning of 
the stutute, nor are they trade fixtures. I fear the 
querist will have to leave his greenhouses, which 
he should never have erected without first getting 
a lease with proper clauses. : 

Fred. Wetherfield, Solicitor. 
2, Gresham-buildings, Guildhall, E. C. 


WEBB'S COMPOUND N. W. R. ENGINES. 


21562. Ir will doubtless interest some of your 
readers to know that Mr. Webb's fourth compound, 
* Hydra” made her first trip up to Euston with 
the day Irish on the afternoon of the 2lst inst. 

Bubo. 


THE GRIMSBY ACCIDENT. 

55 YOLLAND’s report upon the 
collision which took place at Grimsby on the 
Manchester, Sheffield, and Lincolnshire Railway on 
the ith of ay has been published. This case has 
attracted considerable attention, from the fact that 
the train which caused the accident was fitted with 
two kinds of vacuum brake, hence no continuous 
brake could be used. Two special excursion trains 
ran to Great Grimsby on the day in question, one 
belonging to the Great Northern Company, the 
other a Midland train from Leicester. The Mid- 
land train was fitted throughout with the Sanders- 
Bolitho Automatic Vacuum Brake (Clayton 
modification), and this brake was in working order 
from Leicester to Lincoln. Here the Midland line 
ends, conse "o the Midland engine was 
detached aud a M.S. and L. engine, fitted with 
Smith’s (non-automatic) vacuum brake, took its 
place : and, as these two systems cannot be worked 
together, it will be seen that the train ran from 
Lincoln to Grimsby and Cleethorpes, with only 
Smith's vacuum on the engine and hand-brakes on 
the tender and two vans. 

„Junction Block Working ” was no? in operation; 
if it had been two trains would not have been per- 
mitted to approach a junction upon lines which 
erosa or foul'' each other at one and the same 
time. 

1255 Midland train ¢onsisted of phe vehicles, 
but was a heavy one, the weights of the carriages 
amountiug (o bout 1271 tous, while the hand- 
brukes in the vans only weighed about 173 tons, or 
between one seventh and oue eighth of the total 
weight of the carriages. The collision took place 
between the two engines at the junction crossing, 
and was caused by the driver ot the M. S. and . 
engine in charge of the Midland train allowing it 
to pass the junction signals; but there is no doubt 
that this man was deceived by the weight of the 
Midland carriages, and also by the small proportion 
of hand-brake power under control of the guards. 

Colonel Lolland reports :—*' In all probability the 
collision would not have occurred at all if the 
continuous brakes on the Midlaud train bad been 
available for arresting its progress: and it is, in my 
opinion, to be regretted that engine - drivers are not 
prohibited by law from taking on foreign trains on 
the lines on which they work, unless their engines 
are so fitted as to be enabled to be propery con- 
nected with, and so make use of, the continuous 
brakes fitted on these foreign trains, in order to pull 
them up, when required, in a short inte of 
space.“ , 

The regulations prescribe that the speed of trains 
is not to exceed ten miles an hour over this portion 
of the line: but Colonel Yollaud remarks, the 
Railway Companies do not place on their engines 
indicators to show the rate of speed at'which a 
train is running—it is all guesswork.” A law re- 
lating to continuous brakes, and also the use of 
speed indicators upon engines are both very much 
required, and no one would welcome their adoption 
more than the engine-drivers themselves. 

The facts of this collision show more clearly than 
words can express how very necessary it is for all 
companies to agree to adopt one system of brake, 
so that carriages cau be sent over ay railway 
without destroying the continuity of the brake. 

Until this is done it will be advantageous to con- 
sider how the present difticulty aud danger can be 
reduced to a minimum. 

In the tirst place, it would be a very easy matter 
for the engines of other companies’ trains to run 
forward to the destination under the direction of 
one of the owning Company's drivers to show 
the road.“ 

In the case of excursion trains to Grimsby, for 


instance, the Midland ae ight be run forward 
from Lincoln over the M.S. and L. Railway, or the 
M.S. and L. Company could fit a few engines with 


the necessary appliances to enable them to work 
the brake upon the Midland trains. The subject 
is to be discussed by the two companies, when these 
two means of providing for continuous brake power 
will be considered, and, it is to be hoped, adopted, 
in order that the safety of the public may be 
insured. Clement E. Stretton. , 

Saxe-Coburg-street, Leicester, June 23rd. 5 
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REPLIES TO QUERIES. 


—_—o4e-__ 


„ In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. 


‘[60151.}—German Pressed Yeast and Bread. 
I desire to thank my fellow subscribers for their 
replies. her'e ” remarks, however, I cannot 
understand. That yeast is a product in the manu- 
facture of Hollands gin I um aware: but that the 
gin is drawn from troughs like beer, and a (surface) 
yeast collected from a sedimentary deposit, is to me 
incomprehensible, knowing as I do that Hollands“ 
is distilled from a surface-fermented Dick- 
manische.“ Barm is always, more or less, acid— 
develops in acidity, and also produces it. I would 
like to know what kind of yeast is made from 
„hops, and hops alone.“ The absence of hops in 
foreign yeast is one of my reasons for advocating it 
against brewery products. Mr. Thoms’ information 
on breadmaking is exceedingly interesting. I was 
under the impression until he undeceived me that 
all bakers used either leaven or barm, and am still 
obliged to believe that the majority do, and, conse- 
quently, to think that my question is of distinct com- 
mercial value. An experience extending over years 
in the cultivation of alcoholic torula, in conjunction 
with bacterium lacti, claims from me the assertion 
that I have never seen a phenomenon such as Mr. T. 
describes. - Daily examination of media, and all 
kinds of variations in culture, only confirm the 
teachings of Pasteur and Dr. Remak, Schiitzen- 
berger and others, that the lactic and alcoholic 
gone are quite distinct in growth as in function. 

recollect a similar statement drawing a discussion 
last year, and have no doubt that the present one 
will find a challenge. I am well aware that brewery 
yeast is pressed, and have now tons of Burton 
pas barm. The pressed yeast made at Paris of 

aison d’Alford brand is perhaps better than Vienna 
ualities, inasmuch as it is fresher. This yeast, as 
indeed nearly all Continental yeasts, is a distillery 
product of surface fermentation. Mr. Thoms is de- 
cidedly wrong in supposing that brewery barm from 
a sedimentary fermentation enters the market as 
German pressed yeast: and as a fact the latter does 
not keep as well as the distillery product, precisely 
because of its greater liability to decompose when 
to summer temperatures. Hops, also, have 
nothing to do with Gerinan yeast, not being em- 
ployed in its manufacture. I have made distillery 
yeast, both for my own distillery fermentations and 
or outside consumption. The reason I asked for 
information on its manufacture was because I have 
not always succeeded in making qualities as good 
as the French and German, and wished for con- 
firmation on my reasons why. Since writing above, 
I have received two later numbers of the E. M.,” 
and have to thank also Miller and F. C. S., 
F. R. M. S.“ for their replies. These letters call for 
no remarks from me, both admirably stating facts 
immediately touching the discussion. I may add, 
however, that the colour and quality of yeast de- 
pends a great deal on the brewing materials, equal 
quantities of maize, rye, and barley malt bein 
sure to give Kier colour. Wort is never boiled. but 
fermented thick. No hops are used; starch is 
added before and after skimming.” Repeated 
washings with pure, clean water and strainin 
through silk are also important before pressing. 
claim indul 
have just been informed by letter: German 
pr yeast is made in Scotland by Germans, who 
ve erected their own machinery, and pay the dis- 
tillery for permission to ‘skim.’'’ I had not an 
idea that this was going on; but it does not sur- 
prise me. We have advantages for the manufacture 
a ae not possessed by the Germans working 
e ckmash system ; and yet, although the 
crop is enormous, it is always distilled with 
the wash,'’ after being beaten down by special 
machinery: the distiller purchasing from brewers 
and often ordering from Burton, and waiting four 
or five long summer days to receive barm that 
comes to him (if the railway people will accept it), 
inflated or in burst racks, quite out of condition— 
and he might have his own for the simple main 
d' euvre,—CYQNET. 


150303. — Sticking Photos to Glass.—If you 
take the photos straight out of the wash-water 
(without previous drying), flood the glass with 
water to prevent air-bubbles, and lay them care- 
fully down upon it: they will stick fast enough 
without any cement whatever. If the photos. have 
been dried, put them in water to soften, and flood 
the glass with a dilute solution of gelatine.—W. 
ROBINSON, JUN. 


(50310.)—Wimshurst and Voss Machine.— 
As you have had only one answer to this query, 
that from Mr. Lancaster, p. 260, I think the follow- 
ing extract from a letter in Engineering of May 
llth may possibly interest the querist. You have 
illustrated both the induction and the influence 
machines of Mr. Wimshurst, pp. 153 and 426, last 
volume, and it in important that the question of 


nce to state another fact of which I |: 


= 


superiority should be settled by independent 
testimony. The correspondent of Auviseering, re- 
ferring presumably to the influence machine, says: 
—‘'I am now pleased to say that, thanks to many 
valuable hints and directions most kindly furnished 
me by Mr. Wimshurst, I have brought the machine 
into a very satisfactory condition: and can obtain 
sparks from 3hin. to 4in. long with almost perfect 
regularity. It may interest and be of use to any of 
your readers who are making or who contemplate 
making machines on this principle. if I state that all 
my failure was attributable to a want of strict 
adherence to the description and illustration you 
gave, and to insufficient care being taken in insulat- 
ing and in correctly forming the charged con- 
ductors, electrodes, &c. I have recently had an 
opportunity of comparing my machine with one on 

oss’s principle, and 1 can entirely endorse the 
opinion you expressed as to the superiority of Mr. 
Wimshurst's construction. This is perhaps more 
noticeable (in my case) in the perfect reliance which 
can be placed upon the machines becoming excited, 
no matter whut may be the state of the atmosphere 
at the time, than in the increased power of produe- 
tion which it possesses, although in this respect, 
too, there is no comparison. There can be little 
doubt that ere long many students of electricity will 
feel themselves indebted to the inventor for placing 
at their disposal a reliable and powerful source of 
static electricity, and for myself it is with pleasure 
I express my obligation to Mr. Wimshurst for the 
help he has afford@d."* This opinion it will be seen 
is opposed to that of Mr. Lancaster, and it would 
be interesting if the latter would point out what are 
the advantages and disadvantages. both in making 
the machine, and in the results obtained with it when 
coustructed. Have any of your readers made 
machines, and if so what success have they had? 
NEMO. 


50357.]—Sodium Hydro(P)sulphite (U. d.) 


—It is probable that the querist really means 
sodium hyposulphite, which hus the formula 
NaHSOy,. 


is salt may be obtained by placing in 
a well-corked bottle a concentrated laon of 
hydric sodic sulphite, together with zinc clippings : 
the mixture must be kept cool, and allowed to stand 
half an hour. <A white precipitate of sulphites of 
zinc and sodium separates, and the clear liquid 
must then be poured into thrice its volume of strong 
alcohol. A second crop of crystals of the aforesaid 
salts soon forms, and as soon as this has deposited, 
the liquid is poured off into bottles, which must be 
quite full and tightly corked. Sodium hyposulphite 
soon begins to separate in crystals, which must be 
quickly pressed with blotting paper and dried in a 
vacuum. This method is taken from Roscoe's 
„Chemistry,“ Vol. II., Part I., page 115. I would 
have sent it before, but preferred waiting to see if 
the query was answered by someone who had tried 
the method, which I have not done. The acid 
itself, or rather a solution, may be obtained by 
acting on zinc filings with sulphurous acid in a 
well-closed bottle. It is a yellowish liquid, possess- 
ing extraordinary powers of reducing. I tried 
some experiments with it when at South Kensing- 
ton in 1873-74, but have not worked at it since 
then. The equation for the formation of the 


& | sodium salt is 


3NaHSOs + Zu = NaHSO, + ZnSO: 4 Na, SO. , O. 


If “K.C. N. S.” attempts to make the salt, per- 
haps he will be good enough to report i ae 
WX. Joun GREY, Elswick Science School. 


[50375.] — Theory of Bleaching. —I should 
like to say a few words more on this subject, as 
“Jib” seems to take such deep interest in the 
matter; but I cannot expect to gratify his wish in 
giving him the reactions which occur throughout 
the process of bleaching : and I venture to say no 
one can do so either, for the simple reason that the 
matter has not been pe a Milt aes It is all 
theory; and M. M. I.,“ W. E. Haden, and myself, 
in answering this query, give, as we thought, the 
most fader pe theory which has yet been ex- 
pounded. It will, perhaps, interest others besides 
“Jib” to know that the theory put forward in 
these pages was supported by Berthollet so far 
back as 1755, and it has been accepted by the 

test dyers and bleachers up to the present time. 
Fou will find valuable information in Dyeing and 
Printing,“ by W. Crookes; also in Manual of 
Dyeing, by J. M. Napier,“ two very valuable 
works, which devote several pages on the subject. 
Berthollet says in his work on Dyeing’’:— ‘‘ Dry 
chlorine, though condensed to the liquid form, will 
not bleach litmus paper: but if moisture inter- 
venes, muriatic acid is formed and oxygen evolved, 
to the action of which body on the colour the bleach- 
ing effect is to be ascribed. Water is the source 
of the discolouration, both in the ancient and the 
modern process of bleachmg.’’ It was thought ir 
Berthollett’s time that chlorine was made up of 
muriatic acid and oxygen. He seems to have come to 
this conclusion from noting the action of chlorine on 
vegetable matter. He says: — If vegetable colours 
be plunged in chlorine, they disapy+ ar more readily 
than others; the whole. however, being more or less 
affected. Wher the cblorine hae thus exbausted 
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its action, it is found to be reduced to the state of 
ordinary muriatic acid, the colouring matter having 
abstracted its oxygen.” Sir H. Davy says :— 
* When vegetable colouring matter, which consists 
of hydrogen, oxygen, carbon, and occasionally nitro- 
gen (as in indigo), is placed in contact with chlorine 
and water, the elements react on one another: the 
greater part of the chlorine seizes the hydrogen to 
form muriatic acid, while some of it probably unites 
with the carbon, hydrogen, and nitrogen of the 
colouring matter, so as to form # peculiar compound. 
The oxygen, liberated from the water, combines 
with the carbon, rendering it soluble in alkaline 
leys. The yellow-coloured substance. resulting 
frum the action of chlorine on moist vegetable 
colouriug matter, has not been subjected to auy 
rigid ultimate analysis. Till this be done, the 
theory of bleaching by chlorine must be regarded 
as imperfect.“ This theory is also supported by 
Gregory and Liebig in their edition of Turner's 
Chemistry.“ There are many other systems of 
bleaching being brought to the front, which I 
should advise “Jib” to study. When I said bleach- 
ing liquor was destroyed in a few days, I intended 
to say: I had known it to be almost totally destroyed 
bv being kept a few weeks. — JOHN DEWHURST, 
Hampson Hills, Bury. 


[50419.] — Positives on Dry Plates (U. Q.) 
—Although dry plates are not so well adapted for 
the production of positives as the wet colludion 
process, still, with proper precautions, very fair 
results may be obtained. The emulsion should be 
one which will develop clearly without any ten- 
dency to green or red fog: a full exposure should 
be given, and pyro. well restrained with broinide 
ute to develop.—W. ROBINSON, Jux. 

5021.] H. P. of Locomotives.—I am obliged 
to Mr. Luis and to Nun. Dor.” for their replies 
to this query on page 295, and to T. P.“ for his 
reference, which I will look up. I gather from the 
reply of the first- named gentleman that the con- 
stunt resistance is taken as 12lb. per tou, and that 
there is also a resistance varying as the square of 
the velocity, given in pounds by the formula — 


R +? 
114 

For a velocity of 60 miles per hour this would make 
the total resistance per ton = 43 ölb. per ton. As- 
suming the train to weigh 100 tons, the H. P. works 
out to 696 for a level road. Nun. Dor.” opon 
out an exceedingly large field—viz., that of the 
genera] subject of competitive examinations, and 
more Te those at South Kensington. Every- 
one will, I suppose, admit that the examination 
test is merely approximate, and that it by no means 
necessarily follows, because A. does a better paper 
than B., that he knows more of his subject. At 
the same time, the grumblers at the examination 
system never suggest anything in its place, and 

erefore are looked upon as nothing more than 
grumblers. The subject is, however, much too 
wide to be dealt with in connection with a querv.— 
WX. JOHN Grey, Elswick Science School. 


[50451.]—Puppet Valve.—Puppet valves are 
usually guided by a central vertical dle. 
Should think there must be a number of them 
illustrated in back Nos. of this paper in connection 
with various machines. Nx. Dok. 


50458.] —Fish-plates for Rail-joints.— 
Where did the querist hear of the flexible fish- 
plates? There are all sorts of patterns in use, and 
probably those he means are not known by the 
name he gives them.—J. T. M. 


[50462.])—Gloy.—If Mr. G. Adley had taken 
more pains in looking over my reply to this query, 
he would have seen that his correction was quite 
unnecessary, as I did not say that gloy was only 
to be obtained at Boston. hat I said was that, 
Las far as Iam able to say, the only makers are 
Young, Thayer, and Co., Boston.“ I am perfectly 
well aware that there are many agents for this 
substance throughout the country, but I was not 
aware that there were any other makers besides 
those spoken of, and that was why 1 guarded 
myself in giving the name of the makers.—JouN 
DEWRHURST. 


[40463.)—Helmholtz’s Lenticular Stereo- 
scope.—I do not know this instrument. Most 
stereoscopes are lenticular, in the sense that the 
prisms, instead of having flat faces, are convex. 
These prisms are placed with their thinnest edges 
meeting in the centre of the front of box, and a 
partition in the latter prevents one eye from seeing 
the image meant for the other. I know of nothing 
else peculiar, and doubt whether that arrauge- 
ment is Helmholtz’s.—T. P. 


[50467.] — Punt,— Absence from Euglabd 
has occasioned delay. In E. M.“ of May S, 
for lin. by 2in. read lft. by 2ft.: sizes of sails ure: 
head, 6ft., foot 8ft. Gin., foreleach Sft., afterleuch 
9ft. 6in., made of stout unbleached calico ; the sail 
is, no doubt, large for the punt. Diameter of mast 
at thwart Jin. I do not think your ‘' box `° would 
answer. I cwu lift my punt out of the water and 
drag it some distance. I don’t think a flat sailing 
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boat so desirable in any way, except draught, as the 
keel boat.—R. HARKEN. EE ‘ 

(60482.]—Ink.—Thin printing ink with turpen- 
tine, or A printer’s varnish. — T. P. 

[50485.] — Explosion in a Bleachery.— The 
explosion at Wright and Mulholland’s bleachery 
was due mostly to the kier being worked at too 
high a rate of pressure, and the safety-valve not 
acting satisfactorily. If John Dewhurst will send 
me his address to 24, Bouverie street, London, I 
ae be happy to forward him a copy of a report I 
h vee 8 is too lengthy to give in 


[50492.]—Ivory—There is no means of making 

a useful solution of ivory. It can be made flexible 

by immersion in a solution of pure phosphoric acid 

(8.g. 119), washing and drying afterwards; it 

ually ens again by exposure to air. 

t might also be rendered flexible by subjecting it 

to the action of steam under pressure. Ivory can 

also be softened by placing it in a solution of 

hydrochloric acid, or in a solution of spirits of 
nitre.— J. T. M. 


50499.]— Watchmaker's Oil.— The shavings 
of should be clean and fresh cut, and the oil 
exposed to the sunlight. The latter part of the 
process seems to have been omitted. e colour 
may be improved by filtering through animal 
charcoal. Oil may also be purified by shaking it 
up with slaked lime: but the bleaching is done by 
exposing it to sunlight.—Nun. Dor. 


pon —Books on Chemistry.—Bloxam’s 
“( se D Inorganic and Organic, 5th edition 
price 16s., contains much general information, and 
is well illustrated as to a paratus. Wagner’s 
Handbook of Chemical Technology,“ translated 
b y N os 258., relates o V 
; 8 emistry” is gen medical, and 
pharmaceutical, price 153.—W. P. i a 


_ (50540.)—Books on Chemistry.—‘“‘ Exercises 

in Chemistry,” by Harcourt and Madan ; 
second edition (Clarendon Press Series), may be 

had for 78. 6d., at Macmillan and Co. Another 
good work, ‘‘ Inorganic Chemistry ’’—Vol, I., Non- 
metals, 3s., Vol. II., Metals, 3s.—at Collins, Sons, 
and Co., London. Roscoe's Lessons in Elemen- 
tary Chemistry,“ for 4s. 6d., at Macmillan and Co., 
is also a very good chemistry. I think you may 
safely rely on any of the above works.—SCIENTIA. 


150540.]J— Books on Chemistry.—I am ve 
pleased to see that Mr. J. E. Lewis is dissatisfie 
with the replies to his query asking for the titles of 
books on chemistry. He has received a number of 
useful replies; but because the book he desires is 
not to be had at 10s. or 12s., he is dissatisfied. 
Queries of the kind are, I suspect, not looked upon 
with much favour by the Editor; for if it is legiti- 
mate to ask a question as to who sells the best book 
for so-and-so, it ought to be legitimate also to ask 
who selle the best telescope, and what not. As a 
matter of fact, I don’t believe there is a book which 
contains just the information which Mr. Lewis 

1 to require, for he wants something more 

„a mere textbook of ino ic and organic 
ehemistry, and, I suspect, will have to wait until 
it is written.— Noun. Dor. 


150592. —Bquations.— 
1. P + mr? - 36% = O. 
For æ write r + a, and equate to zero the co- 
efficient of z*. 


3a + 6m = O 
. a 2m, 

and the equation becomes 

T — 12 — 20 00 e (1) 
Let 1 T 


.. 65 +c + Je lm? . b + ¢ — 20 = O. 
Let 3be — 12m? = Q. 


4m? 
e= a 
*. 66 + 64m* — 237% = O. 


Multiply by &, complete the square, and extract 
pt square ropt of the quadratic in “, und we 
ve 


B= 1 + 3 = 160° or 4m’, 
.*. © = 4m or 16m" 
. 1 Tem (34/4 + 2 %%) . . (-). 


Divide (1) by z — m (V= + 2 F 

. . T? — 2m (84/4 272) 4% — 47247/2280 

Complete the square and extract the root. 
tee E (232+ Wat y - 3 

(23/2 — 0 N (3). 

3 and (3) give the complete solution of equation 

2. 2 4 2 (b? + ch z— 2 (è — 3c) = O. 

This can be solved in a similar manner, omitting 


the first operation of writing J + a for z. The 
result is not so simple as in the former case.— F1. 


2 


150577.J—G. E. R. Locomotives.— The present 
6ft. four- coupled and 7ft. single engines will pro- 
bably, at some future time used for working 
mixed traffic. This is already the case among the 
older engines. Those of 1860 are employed solely 
for Others have been rebuilt, and are 
stationed on branch lines, where they answer the 

urposes for Which they are required very well. 
The number of old four- coupled engines of cours 
greatly exceeds that of the single engines, as these 

tter, being specially designed for , have in- 
sufficient tractive force when very old, to bo of use. 
Of course, when possible, the engines will be rebuilt ; 
when useless they will be broken up, and the 
materials utilised as much as ible. The new 
expresses appear to answer satisfactorily.—F. W. 

REWER. 


[5058 1.]—Electrical.—In the answers to the 
above, in the E. M.“ of June 15, G. C. C.“ is 
right, and I am wrong, and sorry for it.—CRAB. 


[50635.]—Photo. Studio.—On the whole, I 
think the best plan would be to construct the studio 
with a slopi g front light, facing the north, the 
entire width o the premises, and extending from 
about 2ft. or 3ft. of the extreme south end (which 
should be raised considerably higher than the rest 
of the building, to allow of a good slope), to about 
the middle of the studio. Windows let into the 
sides would also be useful, one or other bein 

screened off accor ng to circumstances. Shoul 

the sun prove troublesome during the summer 
months by shining over the top, a screen of open 
woodwork erected at the south end, and supported 
by iron rods, would prevent it. The glass used 
should be pretty stout, so as to stand a shower of 
. 8 a kind W T readil 

change colour by exposure to lighf. e greeni 

lookin apla erT believe, much more stable 
oan e more colourless varieties.— W. ROBINSON, 

UN. 

[50643.]—Organ.—I send you a sketch of how 
you may put in all yous couplers so that they 
will work well and ly. A, in Fig. 1, is the 
great organ key lever; B, the super octave coupler 
on the great ; 3 the swell squares and tracker ; D, 


K, swell to great ; L, M, N, choir, pron and swell 
; P, oom- 


works. The dotted lines over B and I. under D, E, 


of lever frame, to throw the couplers out of action. 


G, L, M, and N, show the direction of movement 


Fig. 2, the three levers, D, E, and F, in Fig. 1, in 

lan: 1 being the sub octave, 3 the super octave, 
2 the carrying lever. The sketch is to jin. scale, 
and is almost near enough to work to roughly, 
although the levers are not centred exactly. You 
will see every portion of every coupler is get-at- 
able. D, E, and F are the octave couplers, which 
you may leave out if you want. The ends towards 
the front of D, E, F, I, and J, are continued out 
in thin brass, so as to give sufficient freedom for 
the stickers between them. I should not advise 
you to put them all in, but I have shown them if 
you want to do so. You will uire about 1, 724 
leather buttons, and nearly 2, 100 cloth washers, 
for this little piece of mechanism. — Uranium. 


[5064 1.JI Mount Cutting.—I opine that few 


le could to use a chisel in this manner. 

e way which I adopt is to procure a shoemaker’s 
knife, grind the end to an acute angle, set it very 
in pencil on 


sharp, and having previously mark 
the back side of mount the lines to be cut, lay the 
mount upon a smooth board (professionals use one 
made of beech) with the face downwards, apply a 
pr, ipa and cut in one cut if possible (profes- 
sio wrap twine around the blade so as to grasp 
as close to the straightedge as possible. Said gents 
also take a sheet of gilt paper and gum the back of 
same, and, when required, they slice off strips, and 
drawing this across the lips to wet it, apply it to 
the mount as may be be ay . Memo.—They 
also use the smooth flat of the knife to rub down, 
the burr along the edges caused by the cutting.— A., 
Liverpool. 

oe — Faulty Sewing Machine. — If 
«C. T. B.” looks at the rotating hook he will 
probably find the cause of the cotton going round 
and round lies with a small brush. Perhaps he wants 
a new 55 or the old one pressed closer to the hook. 

„E. ' 


[50678.—Faulty Sewing Machine.—LEither 
the needle arm is set too far to the left, or not set in 
roper time with rotating hook, or the needle is 
Berit to the left or the rotating hook is not in place. 
It should go close up to frame of machine, and be 
so timed ihat when needle is rising up the hook 


——2—— — 
aww 


eglor Se 
2287 =r 
422 
1 


8 i 


should be jin. into the loop. Also see that the 
check brush just presses against the hook as it re- 


d | volves.—J. I. 


[50690.\—Gelatine Plates.— Try the effect of 
soaking them in a dilute solution of HCl, say ldr. 
to 20z. water.—W. ROBINSON, Jun. 


ed — Proctor’s Star Atlas. — Unfor- 
tunately I have not now a copy of either the second 
or third edition of ‘‘ Cel. Obj.’’ to refer to, as Mr. 
Holmes has wished me to do with respect to T 1650. 
However, there is no doubt as to the identity with 
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284 B, although the magnitudes are not quite 
‘wcoprdant, | king down the Mensure Mioro- 
metrie, and opening it at page 48, the entry runs 
thus :— 

11559. Ursc Maj. 284. a = 11h. 28',9. ¢ = 65°17". 
Major = 6,7, Minor = 7,7, Albe, 

Medium 1831, 50: 2,057: 322˙, 72.“ 

In. the four individual measures given, the mags. 
are twice entered as 7°8, and twice as 6°5, 7°5. 
Some of Struve’s estimates of . for the same 
object differ considerably inter s. The epoch of 


the: catalogue is 1826:0; and applying 49 years’ 
precession, + 2°8m. in R.A., and — 16 in L, 
wo. have llb. 31°7m. + 


68° J“ for epoch 1875, 
Ty. 


explains the magnitude dis- 
ET as the result of a later measure by 3. 
st 1336-55 ; 2:09” ; 321-67°; 6'2 White; 7:8 ashy.” 
I should strongly advise Mr. Holmes to get the new 


edition of tial Objects, which contains no 
fewer than 2,300 sid obj full fel 
on.—W. S. 


of which have been added in 
Fanes.. 
[50 709.1 — Una Boat. — (1) It depends on 


whether the boat is for river or sea, for fastness or 
og So abont 4ft. See 1. About 1: Sin. 
(3) ut 2in. by lin.; if iron about 30lb. Will 


reply further if desired.—R. HANNEN. 


{[50734.] — Weak Negatives.— Keep your 
developer well restrained, and allow to act until 
the ARS shows through on the reverse side of the 
glass. hould tog set in, you have most likely 
over- ; though an experienced photo- 
grapher would form an idea of the exposure in the 
way stated, the best and simplest plan is to judge 
by outside appearances.—W. ROBINSON, Jun. 


(50734.]--Weak Negatives.—These may be the 
result of either under or over exposure, or of under- 
development; most probably the latter is where the 
fault lies. You ought to develop until the brighter 

i can be seen by reflection through the back of 
plate, then wash and fix. Amateurs are apt to 
pe misled in epee HE they see the whole of the 
cture on the face of the plate, and are so eager to 
the negative,that in many cases they destroy it 
altogether. By carefully wees the result of 
the development through the back of the plate, the 
will not fail in obtaining good negatives.—W. J. 
LANCASTER. 


(50736.]--Microphone.—FEasily accomplished : 
Make a double two-way switch. Through A the 
battery current is put on to line and on to primary 
and microphone through B. Bell is put on to line 
and secon and telephone. See t bell and 
battery go on when switch is in one direction, and 


microphone and telephone in o ite direction.— 
W. . s ii 


[50738.] Gauging — Ullage Oask on 
End.—Find length, wet inches, and contents of 
cask, then — wet inchea 9 of cask, and if 
the quotient be under 500, subtract one-tenth 
part of what the quotient wants of 500, from the 
quotient ; but if the quotient exceeds ‘500 add one- 
tenth of that excess above 500 to the quotient. 
Then if the difference in the first, or the sum in the 
second, be multiplied by contents of cask, the pro- 
duct will be equal to the quantity of liquor in the 
cask. Cask on bilge.—-Find bung diameter, inches 
wet, and contents of cask, then ~ wet inches b 
bung diameter, and if the quotient be under 500, 
subtract a 4 part of what that quotient wants of 
-500 from the quotient, and the remainder multiply 
by the contents of the cask ; the product will be 
equal to the quantity of uor in the cask; but if 
the quotient exceeds 500, then add } of excess to 
the quotient, and that sum multiplied by contents 
of cask will produce content of liquor in cask. 
Rules given me by an exciseman.—R. HANNEN. 


lead, 1Ib. patent driers, 1} pint linseed oil 


e an ordin ; 
and greens use 5lb. of the powdered colour, 1 quart 
boiled oil, 1 gill terebene or siccatif.”? @) id 
size is used in places where it is likely that the 
paint will not dry: too much of it makes the colour 
work ropy, and crack when hard. (3) The real 
Brunswicks are from copper; imitations, 
with pruss. blue and bichrom. potash. Emerald, 
| or Scheele’s green, is the one containing arsenic. 


(4) The makers of zinc white say that the air of 
London does not blacken their production. (5) I 
know nothing about.— Sxrnnoo. 


1 [50751.J—Water Rent. To Mr. LANCASTER.— 

am sorry I do not feel competent to answer your 

query. I have no doubt Mr. Wetherfield will give 

‘you an answer. I have my own idea on the 

subject, but I should be sorry to mislead you; 

therefore, I do not answer the question. If Mr. 

: Wetherfield sees this, will ho be good enough to 
: enlighten the querist >—W. J. LANCASTER. 


e Coil.—A oore Sin. long 
any be an inch diameter: jin. will answer, 


but between the two will be about the best thick- 
ness. You may almost lay down a law in relation 
to cores That the length of a core should be 
twelve times its own diameter.“ 
closely wound layers of 18 silk-covered wire, and 
for secondary Goz. 


J. LANCASTER. 


Tasmania,” by J. b. Mereweather.—W. HENLEY 


duct of 


different masses may give the same momentum. 
Thus a cannon-ball weighin 


251b. x lft. & or 25 x 1h = 2% x 3 = 26°83.— 


together by a bar of ebonite or ivory. Now, the 


J. LANCASTER. 


Royal arms, he must first apply to the Excise for a 


train of wheels, or a falling weight an 
wheels. The latter is the surest way to succeed.— 
W. J. LANCASTER. 


honiz’’ will send Mr. D. 
bers, Swansea, a small quantity of what he has 
found, together with his own real name and address, 
by post, he will be happy to tell him whether it is 
copper ore, and, in the event of its proving to be 
so, what the value of it is. If ‘‘ Jilezhoniz”’ will 
also mention what the thickness of the vein or lode 
is, the extent of it at his command, 
0 


lius on the e Whitney's Trans., Boston. 
0 


proportion and in the most complex combination b 
means of the blowpi Perhaps the most rap 
and certain of all methods is chat of heating a trace 
of the powdered ore taken up on a bit of boracic 
acid, held on a platinum wire ina blowpipe 
F. The dull, yollo gree flame of the boracic 
acid ia instantly repla by a luminous blue-green 
flame, due to cuprous oxide, Cu:0, which is then 
observed on the bead as a reddish matter without 
even fusing it. No one who has tried this almost 
instantaneously successful method would apply to 
more roundabout means for the discovery of a trace 
of copper in any ore.— A BLOWPIPER. 


i Meredith: Resi- [50777.]J—Lens Mounting.—You can easily 
Captain Stoney ; or The | edge lenses, &c., in the lathe. A chuck covered on 
Ch in Australia and | its surface with pitch holds the glass which should 
. paoro the 5 5 
with V-s pieces rass, any formo 
can be greund with emery and water; aa E 
course, with finer emery and putty powder a po 
can be obtained. Experience alone gives success.— 
W. J. LANCASTER. 


(50781.]—Latent Heat of Water.—Dr. Black 


For primary two 


of 34 silk-covered wire will 
make a good coil. The 36 wire you have will do for 
secondary. but the 24 will not do for primary.— W. 


(50760.]—Momentum.—The momentum of a 
ing body, or its quantity of motion, is the pro- 
its mass by ita velocity. Two bodies of 


24lb., and moving 


with a velocity of 20ft., will have momentum of | set to work to find this in the following way H 
24 x 20 = 480. A ball weighing }Ib., and moving | tried to find at what heat IIb. of water d melt 
with a velocity of 1,920ft. per second, will have the | Ub. ofice. First he took two vessels, one contain- 
same, 1920 ( x 3) = 48). And so 251b., with a | ing IIb. of water, the other containing llb. of ica, 


and mixed the two. After many experimenta, he 
discovered that the water had to be at a temperature 
of 79° C., or roughly, 80 C. Thus, we can aay 80 
heat units will melt IIb. of ice. This is au enor- 
mous latent heat, and no other substance has so 
high a one.—H. Br. 


50781.]—Latent Heat of Water.—Durir 
the passage of a body from the solid to the liquid 
heat is absorbed ; from a liquid to a solid, or from a 
aseous to a liquid or solid, heat is given up. 
Black was the first to observe that the heat so 
absorbed was not indicated by the thermometer. 
Experiment 1. He suspended in a room, at the 
temperature of 8°5° C., two glass flasks, one contain- 
ing water at 0°, the other the same weight of ice 
at 0°; at the end of half an hour the temperature 
of the water had risen 4°, that of the ice being un- 
changed, and it was 10} hours before the ice had 
melted, and attained the same temperature. Now, 
the temperature of the room remained constant, 
and it must be concluded that both vessels received 
the same amount of heat in the same time. Hence 
21 times (10} x 2 = 21) as much heat was 
to melt the ice and raise it to 4° as was sufficient to 
raise the same weight of water through 4°. So that 
the total quantity of heat imparted to the ice was 
21 x 4 = 84°; and as of this only 4° was used in 
raising the temperature, the remainder 80° was 
used in simply melting the ice. Experiment II. 
He also determined the latent heat by immersi 
119 parts of ice at 0° in 135 parts of water at 87°7° C. 
He thus obtained 254 of water at 11-6 C. 
Taking into account the heat received by the 
vessel tn which the liquid was be obtained 
the number 79°44 as the latent heat of liquidity of 


velocity of I4in. per second, is 251b. x 14in.—viz., 


H. Parkins. 


[50765.]— United States.—See J. 8. Bucking- 
ham’s ‘ rn and Western States of America. 
—W. HENLEY RICHMOND. 


[50767.]I— Transmitters.— Read answer 50736, 
then make the double two-way switch. I mean, of 
course, two independent two-way switches coupled 


battery is coupled to the lever of switch we will 
call A: this in turn can send the current through 
the primary of coil and microphone in a short cir- 
cuit, and on the other hand sends the current on to 
line through bell push. Then B connects receiving 
bell to line, on the other hand connects 
secondary through telephone on to line. I think 
you will understand this. Work it out on paper, 
put down three imagi buttons for switch A, 
aud before you trouble about B, mark all the con- 
nections to and from A, then do the same with B, 
and you will get over your difficulty with ease.—W. 


[50769.]— Using the Royal Arms.—By Sec. 
27 of the 32 and 33 Vict. cap. 14, a penalty of £20 
is imposed upon any paron who uses armorial 
bearings without first taking out a license. Armorial 
bearings are defined in subsec. 13 of sec. 19 of the 
same Act. If Mr. Whittaker wishes to use the 


license to use armorial bearings, 
cured it, he may use the Roy: 
insignia he pleases.— W. 


[50772.]— Unwinding Ribbon Paper.—The 


and having pro- 
arms or any other 


best way to do this is to have a couple of small ice. Hence, water at 0” = ice at 0° + latent heat 
rollers, between which the paper is drawn ata fixed of liquefaction.— H. PaK INS. 
speed. Of course, you require a spring and] (50782.]—Prism.—The ray enters the prism 


train of |} A BC normally at 0, suffers total reflection at D, 


It is again 


where the angle of incidence is 76°. 


[50774.] -Test for Copper Ore.— If ‘‘Jilez- 
Evans, Ferryside Cham - 


the character 
the surface, the dip of the stratification, distance 


from railway, &c., he will be further advised as to 
whether it may be worth working.—D. Evans. 


totally reflected at E: the angle of incidence this 
time being 50°, and finally emerges from the prism 
at F, taking some such direction as FF’. I have 
indicated the course of the ray by a thick line, and 
me dotted perpendiculars represent the normal.— 
YMRO. | 


(50774.]—Test for Copper Ore.— Fide “ Berze- 


1845, page 75. te.— GaHN, who had large 
copper works near Fahlun, which he with 
the utmost care, found that ores taken from different 

rts of the mine uired different methods of 
reatment in order that too large a quantity of the 
metal might not be lost in the slag. In order to 
discover, by some short process, whether the pro- 
porion of copper in the slag was increasing, he 

sted them with the blowpipe in the following 


50789. —L. B. and S. C. Expresses.—[In closed 
I send sketches, as desired, of L. B. and S. C. er 


drive off sulphur, and then in the reducing 
flame, so that the flame was out upon the 
already roasted surface. If the contained 


bably cannot use the blowpipe, or he would not 
have asked such a question: for copper is, above 


resses, Stephenson and Belgravia. — Darsro 
all other metals, the easiest to detect in the miautest N * x 


UNO. 
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(50790.J—N.L.R. Engines.—I send, as desired, 
sketches of the three clasees of N.L. engines. 
Fig. 1, ordinary passenger, green ; Fig. 2, de 


[50806.]—Copying - 
longer camera Le Merveilleux to copy full 


i) 


e 


then, by placing carte llin. in front of lens, you 
will be able to copy to exactly the same size as 

the original.— W. J. LANCASTER. : 
[50808.]—Raising Water.— Raising Water 
would fin n his explanation, that his 
at all: in fact. it would be 


3, tank engine; all coupled. 
of the dimensions, therefore 
There are some tank goods 


cylindern black ; Fig. 
do nọt know many 
I do, not send any. 


© says 
his well is 46ft. deep, and the water flows up 15ft., 
that leaves the suction ae 31ft. in length from 
the top of the well to the top of the water. He 
also says the building wherein the pump is p 
is 16ft. above the top of the well, that makes 47ft. 
ndicular height, that would require a pressure 
of about 231b. to the square inch to lift the water 
up to the level of the pump, and ‘the atmosphere 
can only exert a power of about 151b. to the square 
ae oe you could get a pure vacuum ; 80 
n g Water will see that it is impossible to 
carry out his idoa.—SNOWBALL. E 


PSr T Poe Engines.—Mr. F. W. Brewer, 
in reply on Bogie Engines, observes with 
new | respect to my double engine, the engine is now, 
I believe, disused.” I beg to assure Mr. Brewer that 
this statement is the very reverse of being correct. 
Not many months ago we shipped a number of 
double engines, having six wheels coupled on eac 
bogie, and a pair of ‘‘ Bissel ” wh ls at each end. 
Double Fairlie engines are now building, Neilson’s 
(Glasgow), and the Yorkshire Engine Company, 
and there are a large number of railways which 
employ nothing else but ‘‘ Double Fairlie engines. 
RoBERT F. FAIRLIE. 

150817. Compound Engines L. and N. W. 
Railway. A re of the above engines ap- 
peared in Engineer for March 3rd, 1882, of which 


the heavy goods trains be- 


engines which conv 
oad-street and the Docks.— 


tween Camden and 

DALSTON JUNC. 
50793.|—@. W. R. Engines.—I think the. 

built some new broad gaupe capra 


engines of 
running, named Emperor, D 
Though I 


main 


on, and Bulkley. 
to the G.W.R. 


had their names 
others rebuilt during the 
ae ea y Fe these differed slightl 
ilt about 10 years ago, and these differed slightly 
from the origi sages of this class, which were 
built from 35 to 30 years ago. I can give a list if 
desired. T. P., Shaftesbury. 
e Manufacture. — Consult 
« Hides and Leather,” written by J. Collins, for 
the series of British Manufacturing Industries.— 
W. HENLEY RICHMOND. 


[50797.]—Blake’s Transmitter. 
line should read. In Fig. 2 g is a spring), 
iron, as printed.—M.M. Sc. S. 


— The sixth 
not is 


* 


mn 


friend Clavis, Cam logia 
of Ringing , or if h t 


very valuable old work, 

H. Hubbard, but should like to give him advice 

Do not read one method before you have thoroughly 
tised the first or the one which you have begun 


will never learn half- 


ull ringing. I have seen hundreds fail in this:] BERTON 
and that is one reason why books are i ae from [50823 Jou of Turpentine.—Known also as 
the steeple. — P. J. DAVIES, 78, s- court - spirits of t ntine. What do vou mean by a 
concentrated form? It can be reduced in bulk in 


road, W. 

(60799.]}—Lamp.—I would not really advise you 
to try to make a three-wick lamp. I can assure 
you even lampmakers never do the work as well as 
one would like; and, unless made right, they are 


a source of annoyance and much trouble.—W. J 


deterioration. Would the 


a water-bath without 
resin answer the purpose? 


addition of a little pale 
H. J. Sa TER. 
150823. Oil of Turpentine.— Oil, or spirits of 
ntine, as it is more frequently ca led, is 
obtained from the oleo-resins of various pines. 
On distilling the oleo-resin or turpentive, either 
with or without water, the oil passes over, leaving 
the resin behind, which constitutes the common 
rosin of commerce. The oil thus obtained is the 
ordinary spirits of turpentine, or „ turps'“: it 


LAN CARTER. 

{50801.]—Tricycle Lamps.—I have had the 
culty, and have found that it arose from 
two circumstances—firet, too much shaking of 

-- and second, insufficient ventilation. Correct 


lamp, 
these, ahd your lamps will burn well.—W. 
CASTER. 


0 


Photos.—You must have a generally 
: P 
size. The body of 4 plate should extend to 10in. ; | potash, 


the inclosed rough drawing is a copy.—T. G. PE- p 


953. 


contains resin, For medical and otber 
it is purifled by distilling it over caustic 
which se tes the resin. Pure oil of 
turpentine boils at about 314° Fahr. ‘‘ Eleph”’ 
should have no difficulty in procuring the pure oil, 
as all chemists use, or should do, the pure oil i 
pensing medical prescriptions. He can certain] 
reduce the bulk of oil of turpentine, by heating 

over a water bath; but it probably would not suit 
his p so well as that exposed t- the air, as 
by exposure it not only evaporates, but also absorbs 


oxygen, forming resinous bodies, which render the 
oil thicker in consistence, and if exposed a suffici- 
ent length of time it finally becomes solid. W. E. 
HADEN. 


[50824.]—-Object-Glass.—If your achromati¢ 
o.g. is not cemented, and there is a kind of in- 
florescence on the concave surface of flint, this you 
cannot remove; or, perha i 
endeavouring to remove it you would in all prob- 
ability injure the lens. tter send it fo an 
optician you can trust, and let him be responsible 
for any that may be done to it. If che o.g. 
is cemented, then the inflorescence will be on the 
outer surface of flint. This, also, must be. removed 
by an optician. If, however, it ia merely the bẹl- 
sam, supposing now the lens is cemented, then you 
should make a pencil X on the edge of o.g. Warm. 
the lens until you can slide the crown lans off the 
flint; then well clean with some t otine, and 
recement in exactly former position.—W. J. LANT 
CABTER. ; 
50825.]—Steamer.— Power required, 100 indi- 
cated horse-power ; size of engine, high pressure 
cylinder S}in. diameter, low pressure cylinder, 
16in. diameter, stroke 12in.; pitch of propeller, 
about 6ft. Can give no arithmetical caloulation for 
pitch if the diameter is the only dimension given.—r 


[50828.]|—Discharge into Reservoirs. The 
total h between outlets B D is 62ft. 9in. The 
losses of head occur at C, and in the pipe C D; 


take V the velocity of flow in the Pipes then— 


è 
651 25 + 6 J + 006 Vx 575 x 8 

from which equation 7 = 11:82žt. per second, from 
which the number of ons discharged per, 
minute into the reservoir will be found to be 218.— 
QUILL. | 

150829.J—Legal.— Will.—If the uncle has left 
the four houses to A., B., C., D., as four sons of his 
eldest brother, which seems pretty clearly to be his 
known intentions, it would ‘be nonsense for B. and 
C., as sons of a younger brother (although of the 
same names), to make any claim, as they would not 
succeed.—LEx. ; 

[50830.]—Telescope.— Will you let me know, 
of what metal yous 3 tube is made 
and how mounted, and will tell hs 
thing to do under the ciroumstances.— W. J. LAR- 


h , CASTER. 


[50831.]J— Small Coal.—A ve interestin 8 re- 
po appears in the Times of Grampton’s — 
ust furnace a short time ago, which I would 
advise F. A. H.“ to read; as it will show him 
how his small coal can be utilised to some profit. 
Crampton’s coaldust furnace is applied suocessf 
to the puddling of iron at oolwich. It ; 
doubtless, prove the forerunner of many more 
applications in the same direction, and there ap- 


ears to be no reason why this system of burnin 
coaldust should not, in course of time, be adopted 
in other directions where the production of high 
and even temperatures in an economical manner 
is required. To make into blocks, mix your 
with 7 per cent. of plastic clay, and make into 
bricks ; then dip them into a solution of rosin in 
benzene, when they will be glazed over, and they 
will be waterproof.—JoHN DEWHURST. 

50833.]— Sticking Labels to Tinned Plate. 
—Size your labels on the back and let them dry | 
defore sticking them on witn the varnish.— 
J. W. W.—s. 

1 —Sticking 
I understand that the 
these to canned goods is 


Labels to Tinned Plate: 
usual method of affixirp 
to use paste with a Littl: 


ee eee, — 1 A 
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ue and alum in it; but should this not suit you, 
coaguline, which is isinglass dissolved in acetic 
acid (to be kept tightly corked up and the bottle 
warmed in hotzwater when required for use.)—A., 
Liverpool. 
50833.]—Sticking Labels to Tinned Plate. 
—Dr. Parish’s paste for fixing labels to glass would 
be a good one for this purpose. 10z. each of puw- 
dered gum tragacanth and gum arabic, water IIoz., 
acetic acid 20 drops: mix. The acid prevents 
chemical change in the solution when kept. I have 
tried this myself, and it does not l off. —R. A. R. 
Bxannett, The Vicarage, Frome Selwood, Somerset. 


[50833.]— Sticking Labels to Tinned Plate.— 
If this querist will look in Vol. XXIII., he will find a 
variety of recipes for sticking labels to tinplate. 
Here is one — 100Zz. mucilage of gum canth, 
100. honey of roses, and loz. of flour. The querist 
might also try glue, to which acetic acid has been 
added in sufficient suey to make it sbarply 
acid to the taste. e acetic acid will slightly 
attack the tin and cause the label to hold on like a 
limpet to a rock.—Nuwn. Dor. 


(50832.]— Sticking Labels to Tinned Plate. — 

I copy fiom the Chemists and Druggists’ Diary for 
1879, p. 188, the following seven methods of making 
a cement for i per to tin. (1) Add to 
ordinary paste a little honey or glycerine ; (3) Add 
muriatie acid to the gum: this is apt to cause the 
metal to rust under and around the label; (4) Add 
a little ammonia or (5) tartaric acid to the starch 
te or mucilage; (6) Add aluminium sulphate 
uot alum) to the mucilage; (7) The best plan is 
said to be to add 20 drops of a solution of chloride of 
antimony to 80z. of paste or mucilage.—CHEMICUS. 


50833.])—Sticking Labels to Tinned Plate. 
„Label“ will dissolve some isinglass in acetic 
acid, and brush bis labels over with it, he will have 
no cause to complain of their coming off, nor yet of 
striking through the paper. Take a wide-mouthed 
bottle, fill about two-thirds with commercial 
acetic acid, and put in as much isinglass as the 
liquid will hold, and set aside ina warm place until 
completely dissolved. When cold it should form a 
jelly. To use it, place the bottle im hot water. 
e cork should be a well-fitting, sound one, and 
smeared with vaseline, or melted paraffin.— W. S. 
FBANES 


[50834.]—Succession Duty.— If the shares are 
vested in the trustees by an order of the Court of 
Chancery, then the trustees are liable for legacy 
or succession duty at A.’s death, and may sell the 
shares or apply the dividends arising from such 
shares to reimburse themselves such duty. If 
necessary, an application could be made to the Court 
for such an order.— LEX 


[50835.]—Essenoe of Jargonelle Pear.— Is 
made artificially by ae a mixture of | part of 
amylicalcchol (also called fusel oil, petato spirit), 
2 Ab of potassium acetate, and 1l part of strong 
sulphurie acid. Acetate of amyl distils over, which 
requires to be purified by washing it with a weak 
solution of alkali, to neutralise acid, afterwards 
shaking it up with dry chloride of calcium to absorb 
water, and then redistilling. The pure acetate of 
amyl thus obtained, when mixed with about 4 times 
its bulk of alcohol, forms the essence as usually met 
with. The chemicals used in its manufacture 
should be as pure as possible. As to its effects ou 
the animal economy, I leave it to our medical friends 
to reply. I should think it is harmless, as the 
quantity required in flavouring is small on account 
of its powerfulness.— W. E. Haven. 


e Mechanical Equivalent of 
Heat. — Joule established that the unit of heat used 
in calorimetry—viz., that quantity of heat which 
will raise IIb. of water through 1° C.- was equiva- 
lent to 1,390 foot-pounds of work; that is, the 
above calorimetric unit of heat, if reckoned as 
energy, is measured by 1,390 toot-pounds, so that 
if IIb. mass were allowed to fall through 1,390ft., 
aud no mechanical work were done, but only heat 
were produced, then the amount of heat developed 
would be able to raise lib. of water through 1“ C. 
If we take 1°F. instead of 1°C., the equivalent is 
772 foot-pounds.—P. T. O. 


[50838.]—Varnish for Paper Canoe. — Coat 
first with boiled linseed- oil, and apply when dry a 
good oil varnish.— H. J. SAYER. 

[50838.]— Varnish for Paper Canoe.—Size 
your canoe well, and coat with best copal. I think 
you will find that some of the large boatbuilders 
sell a specially prepared varnish; Dut you could 
get it at any varnish maker’s if you say what it is 
tor.—Now. Don. 


[50839.)—Hay Fever.—Lubricate the interior 
of the nostrils with olive oil applied with a camel's 
hair brush. Do this many times a day, and especially 
the first peat in the morning and the last thing at 
night. Apply it freely and as high in the foetal as 
possible, but carefully to avoid injury. The opera- 
tion will soon cease to be unpleasant. Avoid dust 
in every possible way, especially in a railway carri- 
age. pee wear a veil or guuze spectacles 
wben walking or driving in the open air. There 


Spaan to be no cure; but the above su tions, if 
carried out, will, in cases of simple hay fever, 
do oo to deprive the malady of its worst effects. 
—K. L. E. 


[50840.]—Plumbers’ Wiped Joints.—It is 
ssible to wipe a joint with the mouth blowpipe, 
ut I cannot recommend it. The best method is 
to use the spirit-lamp blowpipe, as I explained and 
illustrated in the Building News for June 10, 1881, 
page 688.—P. J. Davies. 


[50842.]— Iron Castings.—No flux is neces- 
. Good iron scrap will run down and pour 
clean out of a crucible without any flux, and will 
melt quicker. We take about twenty minutes to 
melt and pour Alb. of cast iron, starting all cold. 
The casting probably failed through absence of air 
outlet. Dentist’s sand is very close, and not only 
must free airholes be made by perforating tho sand 
down to the pattern with a wire, in a good many 
places, more eepecially at the highest points of the 
vattern ; but special and good arrangemeuts must 
te made to let the air clear, and quickly, out of the 
core. Venting the core is most important, and the 
slightest oversight will insure blown and useless 
castings. In pouring the metal, start quick: do 
not give it time to chill by first contact with the 
sand. It would not be possible to get 4ib. of tron 
through a jin. hole uE enak to make a sound 
casting. I should have made it at least fin. It 
will save a great deal of time if you can watch a 
practical moulder do the work once. Moulding 
cannot be taught by writing.—THos. FLETCHER, 
Warrington. 


(50843.]—Liability to support Father.—lIf 
your father has become chargeable to the union, 
you and all his children can be made to contribute 
together towards his support, if the union can prove 
your ability so to do.— LEX. 


[50844.] Abyssinian Pump.— Tha ve put down 
many of these in America, called there drive well 
pumps, and if Spey ” will advertise his address, I 
will write him full directions for doing the job 
himself, with ordinary country labour. — Gro. B. 
PROSSoRE. 


50844. —Abyssinian Pump. —It will answer 
your purpose to fix the Abyssinian pump if you do 
not require very much water, and if you can get to 
the water without boring through rock aud such 
like, or if the water is not out of 5 not 
more than 29 to 2oft. below the surface (see Fig. 
3024, page 96, Building News, January 20, 1883, 
and ExoLisu MECDANIC for the week following). 
If the Abyssinian pump will suit your purpose. 

lease say, and I wil forward you the method of 
oring the well, driving the tubes, und tixing the 
pump in a simple manner, so that a labourer can 
ix it.- P. J. DAVIES. 


(50847.]—Drainage.— I have used a mixture of 
tar, pitch, and sawdust, and tind it to stand ver 
well. I, on Friday last, examined some which 
mad» in the year 1863 on a job at Otto House, and 
find it just about the same as the day it was made ; 
you can cut it with a penknife.— P. J. DAVIES. 


[50847.] — Drainage. — “Stanford ” jointed 
pipes, which allow of a deflection from a right 
ine equal to 5 two pipes out of a series 
before continuity is broken, wil help“ Inspector“ 
out of his difficulty. No settlement of ground 
is ever likely to equal such an amount of displace- 
ment, and the use of this kind of pipe would 
solve a ‘‘difficult question’’ which may truly be 
said to be of vast importance.—J. W. W.—3. 


50848.] — Oiling Watches having Lever 
Escapement.—When all the parts are cleaned 
begin with the barrel. Oil the barrel pivot of the 
arbor that goes into the barrel (not the one that 
goes into the plate), put it into the barrel, and see 
the hook catches the eye of m. 3. Oil upper pivot 
(the cover one), and note the one that goes into 
the plate or bar; put a little on inside of barrel 
bottom and inside of cover; snap it on; next, oil 
maintaining spring when it is in the great wheel. 
so thut some may run on to brass ring the going 
ratchet turns on ; also oil the pipe of great wheel 
the ratchet fits on; put it on. Oil clicks and the 
disc outside them that the fusee brass fits up to: 
put the fusee and wheels together. Oil the urbor 
and link for lob or collet, which put on and pin 
up; next, oil all jewel holes that ae endstones. 
Now put watch together; but if it be a j-plate, 
oil the upper pivot of fusee close to the shoulder 
(always keep the oil from the square when all is 
put together, except the balance and motion); »il 
the pivots of the centre, third and fourth escape- 
ment wheel, and pallets (if they have no endstones 
detach click and lower fusee); smear a little on 
cannon arbor, aud 1 a little on minute pin. Now 
put motion and on, and pin it; also hands 
on. By all means oil the pallets, or the 
tips of the escape wheel teeth, and the ruby 
impulse pin, just a little before you put the 
balance iu. This is most essential, though 
by some workmen not done, and they hold it ought 
not to be. But what do I find sometimes is the 
consequence: Why, the fork is cut, us is also the 


pin, and a lot of red powder on the roller, and 
very little vibration to the balance ; yet we are told 
oil ought not to be put. This I leave to the wine, 
but advise the use of a little oil. The mainspring 
should be smeared with oil before it is put into the 
barrel. If one that is in should be dry, or if there 
be any appearance of red powder about it, take it 
out and clean it, and smear with oiled paper; but 
do not straighten it more than can be helped, 
neither take one out unless it be absolutely neces- 
sary, as it will be likely to break afterwards. 
Having chronometer escapements (excepting the 
escapement) as for a lever, if oil is put to this 
escapement, it will not go well, as a rule; though 
I have known the epicycloidal tooth- wheel chrono- 
meter escapement to stop, evidently through fric- 
tion, for on applying a little drop of oil to only one 
of the teeth, the vibration increased to its full 
extent. (Note.—In this construction of escape- 
ment the detent is pulled; in the present con- 
struction it is pushed, and the escapement-wheel 
teeth are of the ratchet form.) aving duplex 
escapoment, the du Bras only is oiled; putit in 
the passing notch. Having horizontal escapement, 
ouly acting edges of teeth. Having verge escape - 
ment, no oil; but the pivots of all must be. 
foregoing supposes all to be key-winding fusee 
watches; but we have also pendent-winding fusee 
and going-barrel constructions. In these all the 
frictional of the winding work must be oiled, 
or they soon squeak, and cause harsh winding, 
and more so if the parts be cleaned in benzoline. 
A chronometer escapement should never be 80 
cleaned, nor should the wheels and pinions of the 
train. If the hour wheel be, it should be pegged 
out wik un oiled peg wiped as dry as posaible.— 
R. E. B. 


{50851.]—Cement for Marine Aquarium.— 
Try vulcan cement; make it into a good thick putty 
with boiled linseed oil. This will take a day or two 
before it gets hard, but it does not require to stand 
before being used.—R. PATrEESON. 


(50851.]—Cement for Marine Aquarium.— 
Don’t try marine glue if you can find anything else. 
It smells abominable, and I am sure the shes 
would prefer any other cement, as it seems to me 
that the water can’t be so pure as when it is not 
in contact with such a strong smelling substance. 
It does not do the fishes any harm. I have had an 
aquarium some time, the bottom of which was 
thickly plastered with it to prevent it from leak- 
ing. All the same, if I had to do the same thiug 
aguin, I would not do it with marine glue, as the 
smell is very objectionable. I should think shellac, 
dissolved in naphtha, and made into a paste, witha 
mixture of two gills of litharge, two gulls plaster of 
Paris, two gills tine dry white sand, two thirds of 
a gill of tinely powdered resin, would answer your 

urpose. I have not tried joining rockwork with 
it; but it does admirably to make stands for pieces 
of coral to stand on the floor of the aquarium, &c. 
It sets as hard as a brick in a day or two. Some 
people prefer whiting mixed with shellac and 
naphtha, and of course, this is even more insoluble 
in water; but I don’t think it is quite so satisfactory 
as the litharge, resin, &c. It does not seem to set 
so hard.— R. A. R. BENNErr, The Vicarage, 
Frome. 


[50852.]—Paioting Boiler. — I should think 
there is not anything better than gas-tar; it is 
cheap, and if got warm, it can be easily applied: 
and it will keep good a long time.—JOHN Dew. 
HURST. 

50853.]— Milk. I have always understood that 
milkmen use anatto root for this purpose.—A., 
Liverpool. 


150856. -Apprentice’s Wages.—If you took 
summary proceedings aguinst the master, the magis- 
trate has power to rescind the contract of appren- 
ticeship, and to order payment of any wages due: 
but before you can imprison the master for non- 
payment, you must prove to the satisfaction of such 
magistrate that he has the means to pay such wages. 
— LEX. 


[50856.]—Appreatice’s Wages.—The master 
has caper) had all his goods sold for debt, is not 
doing anything, and of course cannot employ your 
son. Your inquiry shows an unreasonable and 
cruel disposition. How can you get money, 
according to your own statement, from one who 
has none, aud for services which cannot be 
utilised’ Fortunately, imprisonment for debt is 
ubolished, and you cannot add to the master’s 
troubles—heavy enough. Get your son a freah 
situation, aud cultivate the spirit of human kinde 
ness.—H. J. SAYER. 


3j A signed an order 
and afterwards countermands it, he is liable for all 
expenses incurred by printers previous to such 
countermand. He had better pay the 4s. 10d., and 
uot wuste time and money on it.— LEX. 


50802.]—Legal.— Notice to Quit.—Green- 
houses.—A notice to quit is not necess to be 
sigued by any witness. Certainly no solicitor’s sig- 
uuture is uecessary, but should be simply signed by 
the laudlord or the tenant only. I a yearly tenaucy, 
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six months’ notice must be given, expiring on the 
day the rent becomes due in February. B.'s notice 
already given is premature, unless an agreement 
between you for a twelvemonth’s notice. Green- 
houses are termed doubtful fixtures; but if set up 
for the purpose of trade, ornament, or domestic con- 
venience, may be removed, provided same be done 
before the expiration of tenancy, and of course 
doing no damage to the landlord's property.— 
LEX. 


[60866.]—Dipping Iron Castings.— Will you 
try the method I gave to query 50204, in No. 945, 
and report ?>—JoHn DEWHURST. 


[50866.] — Dipping Iroa Castings. — Clean 
the castings well, then immerse them in, or wash 
over with, a solution of sulphate of copper or verdi- 

is. The castings will speedily become covered 
with a coating of pure copper, and are washed. 
This will not answer for any metal save iron or steel. 
—CHEMICUS. 


[50869.]}—Organ Swell.—It does not matter, 
except under certain conditions. As a rule, about 
6in. would do. In small swell boxes, all pipes 
longer than a total length of 5ft. Gin. are mitred. 
In larger ones they run up to the full length. A 
4ft. open stop (principal) 4in. would be amply 
sufficient. A 2ft. stop (piccolo) 2in. Au “it. stop 
(open) 8in.— URANIUM. 


[50370.] — Brickmaking.— The brickmakers 
round about Manchester use spent dyewoods, log- 
wood, fusticwood, &c., to dust their blocks. instead 
cf sand; perhaps this will help to hide the white 
appearance complained of.—JoHn» DEWHUKST. 


[50870.] — Brickmaking. — ‘‘ Brickmaker ” 
doubtless refers to a recent letter of mine, wherein 
I stated that the white discolouration apes bricks 
occurs only “ after their being laid in a building.“ 
I meant of course the saline efflorescence, which 
other correspondents stated as havin at ee on 
their buildings. May I ask Brickmaker 
whether the whole present product of his yard 
exhibits the same ‘‘ white appearance Has it 
always been so? Is it an efflorescence proper, or 
only a sort of salt deposit? Does it exhibit itself 
all over the brick, or only those parts touched by 
the fire? Is it worse, or rather of different quality 
at different heats of the kiln. Does it appear on 
clamp burned bricks’ Does it decrease in dry 
weather? What fuel is used? Has he always 
used the same kind? I once burned a clamp of 
bricks with a lignite or brown ‘coal that almost 
enamelled the surfaces exposed to the fire. If I 
canuot otherwise solve the difficulty I will get 
‘‘ Brickmaker’’ to send me a chip with the dis- 
colouration.— J. W. W.—s. 


150873.]—Granule Carbon Battery. — You 
would require twelve cells arranged in two series of 
six cells. They would be very unsatisfactory. Six 
cells such as you describe charged as a Bunsen’s 
would be much better, and quite as constant. A 
granular carbon battery to work a five-candle lamp 
should have a large close-grained porous cell at 
least 9in. high and 3 or 4 in diameter; the outer 
cell should also be as large as possible. It is a ve 
heavy battery to set up, and the local action is 
great, especially if porous cells of an open texture 
are used.—J. SUTCLIFFE. 


[50878.]— Varnish.—The best to withstand 
acids would be a solution of indiarubber; or, if 
weak acids, a good copal varnish would do.—H. J. 
SAYER. 


[50880.] — Horse-Power of Boiler. — The 
1 depends on the evaporative efficiency 
of the boiler, which is governed by many things— 
pressure, mode of se „ &c., affecting it. See 
reply to 50476, in May 25, for rules, all of which 
give a very approximate idea.—BoswELL. 


[50880.]—Horse-Power of Steam Boiler.— 
Actual horse-power of boiler of given kind and 
dimensions is 40. The amount of water evaporated 
has something to do with the power, for one indi- 
cated horse-power requires 20 to 30lb. of water to 
be evaporated per hour. Measure the heating sur- 
face of the boiler in square feet, divide by four, and 
the horse- power is given.— QUILL. 


[50881.]—Pump.—Take some fine ropeyarn, 
tear it into a tow and wrap it round the underbox, 
then with a small iron ladle melt a little resin and 
touch, about equal parts, and pour this on the tow 
until it is well soaked ; it is then ready for seating ; 
knock it well down.— R. PATERSON. 


50881. Pumps. — Sce the E. M.“ for Nov. 17, 
1882, page 242, Fitting or Setting Sucker Boxes, 
second line from bottom, middle column. This is 
the best method, and the general one adopted by 
our best plumbers. If the pump sucker cannot be 
made to set, you may harden the fat by puttiug in 
a small portion of rosin; but it is very rarely re- 
quired. Nothing else should be used—viz., mutton 
suet, and for special work add a little rosin to 
harden, but not if you can do without it, for the 
simple reason that it is very hard to draw when it 
requires a new leather.—P J. Davies. 


UNANSWERED QUERIES. 
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The numbers and titles of queries which remain unan- 
ewered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards. e trust 
our readers wil! look over the list and send what information 
they can for the benefi: of their fellow contributors, 


Since our last W. J. Grey has answered 50357; W. 
Robinson, jun., 5021. 
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50448. Bicycle Spokes, p. 253. 

50449. Air Pump. 253. 

50474. TO Uranium,” 254. 

50484. Gravatt's Dumpy Level, 254. 


QUERIES. 
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150883.]—-Wimshurst Induction Machine. 
I am making a Wimshurst induction machine with 14in. 
lates. Will any one kindly answer the following: 
at distance must the plates be from each other 
Would it be better to have brass buttons on the tinfoil 
for the brushes to rub against! Can any one give me 
any practical hints about the position of the combs and 
conductors 7— T. C. 


150881. —Executorship.—I am left executor of 
the will of a late friend, in which there is a small sum of 
about £40 (after paying all the debts) due to a young 
man at present under age. I have paid all the debts so 
far as I know, and now wish to have a final settlement. 
Is there not a statutory form of notice to be published in 
the local papers, and if so, is there any limit as to time 
after the death when this is published, and what! I 
should mention the will bas been duly proved. The 
money is at present in doposit with a building society. 
Can | allow it to remain there legally, or muat I place it 
in the Poet office, or otherwise invest it 1—H. G. 


[50885.)]—Fish.—With the opening of the new fish 
markets in London, I have scen new names tome. What 
are Noregi Ut! What are latchetts, pike- 
salmon, and what is the real name of a fish which is sold as 
“co -eel,”? but always skinned? It is an excellent 
fish, but I am told has a very repulsive skin: hence fish- 
mongers take off its coat and sell it as conger. I believe 
it is called the devil-fish ; but what is its proper name! 
What fish are those called weevers.“ or some such 
name. at Ramsgate? Also, what are coal-fish, cat-fish, 
&c.—the &c. meaning any names of fish sent to market, 
such as minnie soles, resembling a dab? A few notes on 
this subject would be welcome just now.—IcutTHyorua- 
GIST. 


N Sale of Leaseholds— Administra- 
t of Executor and Trustee.—To Ma. WETHER- 
FIELD.—A. bequeaths leaseholds to B. upon trust for C. 
for life, and then to sell and divide amongst C.'s 
children. C. enters into possession, and B. then dies. 
leaving a will which does not contain any bequest of 
trust estates. The executor named in B.’s will renounces, 
and therefore B.’s widow takes out administration (will,. 
The question is, Who, on C. s death, can sell the lease- 
holds! Some say that administration de novo now must 
be taken out to A. ; others that after C. took possession, 
B. continued to be interested as trustee only so that his 
administratrix can sell. Kindly say which is right, and 
give reasons.—Q. E. D. 


50887.]— Cab Fares.— To Ma. WETERTIEI D. — In 
most towns the fares to be taken by fly proprietors and 
duth- chair owners are fixed by certain local by-laws. I 
am told that the bye-laws usually apply only where the 
fly or chair is hi from the stand or whilst plying for 
hire, and that where the order is given at the office of the 
fly proprietor or chair owner, they are not bound by the 
by-laws, but are at liberty to make their own charges, 
provided they are reasonable. Is this so !—Q. E. D. 


VVV am anxious to be able 
to take photos. of buildings, scenery, persons, and various 
objecta, being quite up to chemistry and theory of photo- 
Fruphy, but quite unacquainted with practical details. 
Wiul be much obliged if any reader will give me advice as 
to cameras, plates, books, &c., and if I can get good instru- 
ments for less than £2, and if I can take instantaneous 
photographs with same !—loLayTHE. 


50889.]—Three-Wheel Traction Engines.— 
Understanding that these engines have been abandoned 
as a iailure, would some of our readers kindly state the 
reasons of want of success? Would not three wheels 
guide and turn much easier than four !—Dusois, 


[50890.1—Watter Motors. — Could some reader 
kindly tell me what is the best water-motor for driving 
lathes, &c.! Must be small. Water-pressure about 
3b. per sq. in.—IOLANTHE. 


150891.]—Legal. — To Mr. Weruerrizip.—About 
twelve months ago A. obtained a small sum of money 
from B., for which A. gave a receipt, and promised to in- 
vest the said aum in in a compaoy he was then 


forming jae 1055 purpose A ores out a patented 
a tus belonging : : i an agreement 
Aine months ago to sell C. bas patent rights to said company. 
This he has not carried out. Neither has any company 
been formed, or B.“s money returned. Now the patent 
has just collapsed, as C. has not been able to pay the 
requisite fees after the third year. B. would be glad to 
know the least expensive way to obtain his money, as he 
has very little more to lose, and C. being in the same pre- 
dicament, would be grateful to learn if he can recover 
i from A. for breach of contract [—Two ina 
IX. 


508 92.]— Electro-Magnetic Belt.— To Bioma.” 
—I propose making the above, to consist of 20 pieces of 
soft iron 13in. long, gin. wide. Min. thick, arranged 
similar to the rough sketch, aud sewn between textile 
material. Will Sigma kindly inform me if the 
winding ie correct ? at thickness of silk-covered wire 
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should I use? Will one layer on each magaet be suffi- 
cient? How many chloride of silver cells with plates 
14in. by zin. shall I require to excite the magnets power- 

fully? If I use the same pieces of iron as ent 

magnets, how many coils of wire, and of what thickness, 

should I require to permanently magnetise them! Also, 

what battery power? Or would pieces of hardened steel 

the same size be preferable? Will he also kindly help 

me in the following 1 I propose constructing a constant 

chloride of silver battery of 50 cells. Would it be advie- 

able to wrap the chloride of silver plates in blotting 

paper, as advised in a back number, or be best to leave 

them o ? What would be the probable in in cop- 

stancy by wrapping them in the paper, and what would 

the gain in intensity by leaving them Aue What 

would be the probable duration of such a battery with 

opan platee which had received only a thin coating of 
chl nide, if the circuit was closed for 15 minutes every 

24 hours! Do the chloride of silver plates deteriorate 

when the circuit is not closed TW EIS. 


[50893.]—~Green Paint and Venetian Blinds. 
—Can anyone inforn me through your columns how to 
mix green paint for Venetian blinds !—A. B. C. 


(50604 )— Negative Varnish.—Will some reader 
of E. M.,“ kindly give me a recipe for making the 
above.—Don CARLOS. 


50895.] Medical. Debility, resulting from ocon- 
sumption of the glands of the bowels, has laid me aside 
from all active duty for fully a year. Of course, that is 
what the doctors inform me is the cause. My lungs are 
all right; my stomach, though not so strong as it has 
been, is capable of a fair amount of work; but, somehow, 
though I nourish myself ever so well, I cannot get strong. 
My limbs continue feeble, and when I venture forth for a 
little walking exercise in the open air, they carry me very 
unsteadily. and the little they do absorbs all my power of 
attention in order to keep myself from stumbling over 
the merest pebbles in the way. The doctors say this fol- 
lows from weakness of th- spine, and they may be right. 
Now I have a feeling that my course is not yet half run 
and I have a strong desire to get into some better way of 
running the remainder than is at present open to me. 
The latest development of my ailment is pains io the 
joints from the knee to the great toe which follow no 
change of weather, nor any other outward change that 
I can observe. These pains, while they last, completely 
connie me of strength, and give me a taste of what acute 
suffering is. The pangs come in regular pulsations with 
15 or 20 seconds of interval, and only yicld to persistent 
applications of heat. Now, withouta doubt, there ts a 
best course for one in my state of health to pursue. 
What would Dr. Edmunds suggest or recommend!—Tex 
YEARS’ SUBSCRIBER. 


n Australia. — Will any reader give 
a few hints as to u good country smith going to South 
Australia; the wages he is likely to get; and the price 
of living there ; best time and way to go, and what to 
take with him — Laycasnineg. 


450897.]— Landing Nets.—1 should be much obliged 
if some one of your readers would kindly tell me how to 
make a landing net. 1 am able to do simple netting, but 
do at aia how to commence or proceed with a i 
net.— Fin. 


[50698.]— Electric Bell.—I have amongst others a 
din. E. trembling bell. At times, when a current is sent, 
the armature vibrates very rapidly and very slightly, not 
ringing the bell. but making a whizzing noise, similur to 
an induction (oil. The hinge and contact spring appear 
to be flexible and good. Advice as to how to obviate this 
will oblige. Battery is four cells, chloride of zinc, and 
several 24in. trembling bells, and two single stroke bells 
are in connection with it.— R. Hannes. 


50099.) — Bleaching of Ostrich Feathers.— 
Will any friend kindly grant me the information as to the 
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best manner of bleaching ostrich feathers of dark natural 
S so as to make them capable of dyeing pale colours 
— Dyer. 


[50900.— Sour Wine.—I have a nine gallon cask of 


parsnip wine, made in March, gone sour, owing to the 
cask not being airtight. Could any brother reader sug- 
gest a remedy !—ConFECTIONER. 


(50301. —-Moment of Inertia.—Will some of 
ur correspondents answer the question why in the 
ollowing, the NO 12 is used: a, b, and w, are the length, 
breadth, and weight of a rod, then the moment of inertia 


of rod is 12 . 8. 


(60902.] Jewels of Watches.—TI should be obliged 
if any correspondent could say whether, when a watch is 
described as jewelled in six or eight holes, that means 80 
many pairs of jewels or only single jewels, and conse- 
quently only half the number of pairs {—Buou. 


§0903.1—Telescopes.—Will any of your telescopic 
friends let me know how to construct a Blair or Barlow 
telescope o.g., about Gin. diam., and power I could ex- 
pect !—Astro. 


|50904.J—Legal.— Eight years since a debtor of mine 
filed his petition, and at a meeting of creditors they 
agreed to liquidate, and all his go sold, but did not 
realise sufficient to pay expenses. Can I make any claim 
now, he being better of, and had no discharge.—W. A. 


[50905.|— Apps’ Induction Cofl.—(1) How are the 
sections of these coils joined together: (2) Are they 
wound right and left, alternately 1 (3) Would blotting 
paper well soaked in paraffin wax answer as well as 
ebonite for the discs 1— L. W. WIL LIS. 


[50006.|—Musical.—Will any of “ ours kindly tell 
me how to make a bell metronome !—L. W. WII LIS. 


ee eee Questions. — Faraday 
culated that the gold contained in four sovereigns 
could be drawn into a wire long enough to surround the 
earth. The Poet: 7 a poveren is 7°OS8grTm., 7 
91°66 per cent. of this is pure gold, possessing a specific 
2 8557 of 19°3. ing that the length of a quadrant 
of the earth is 10,000,857 metres, find the thickness of the 
wire.—Jony Dewhurst. 


150908.] Volume of Gas.—Five litres of chlorine 
are mixed with five litres of carbon monoxide. What 
volume of phosgene gas is uced, and how much hy- 
drochloric acid and carbon dioxide would be produced by 
the decomposition of this gas with water !—Joaw Dew- 


HURST 

n - Speeifle Heat. From what height must 
a block of ice at 0° C. fall that the heat generated by its 
collision with the earth shall be just competent to melt it? 
From what height must it fall that the heat generated 
„ do convert it into steam !—Jouy Dew- 


e Sulphurous Acid in Bleaching. 
Thia acid is as a bl ing agent, but how is it 
stored up for use? I am anxious to know. Can any 
reader give me details of the process! Is there any 
. right, and if so, by whom is it held? Any in- 
ormation gladly received.—Jamzs Tax Lor. 


| {60911.]—Orystal Soda.—I have seen some of this 
in the market, and am told that it only contains 10 per 
cent. of water. It dissolves readily in water, and seems 
mach better adapted to domestic and other purposes than 
ordinary crystals.—J. T. 


[60012.]—Roszin Size.—How is this size made, and 
what are its different uses ! believe it is used in 
bleaching and. also in finishing goods.—James TAYLOR. 


(50013. ])— cultural Chemistry.—Is there an 
‘good book on subject, and if so, by whom published, 
and price !—Jamzs TAYLOR. i 


` [60914.]—Cooktv g.—Some time sinoe I purchased a 
han pl coo apperatus—one with two ovens 
heated with one burner, and three boiling burners on the 
top. Lam very highly satisfied with it in all respects 
but one that is, in baking the bread is sweet and good, 
Dut it does not plense missus, as it does not rise up as 
lofty as it does in the kitchen oven, but ads out, and 
does not look so well. The cooking in all other respects 
is faultless. Will any of your readers who bave got 
similar ovens please to give their experience with them, 
as I have full confidence that baking can be done with 
them as well as other kinds of cooking.— York, W. R. 


, 50018.]—Iron mould. Could any of your readers 
tell me how to remove ironmould from white flannel 
trousers 1 Salts of lemon almost removed the marks, but 
on washing they returned worse than before.—W. H. 8. 


(50916.)—L. & S. W. R. Vacuum Brake.—Can 
any reader of the E. M.“ supply me with information 
as ds the London and South- Western vacuum brake 
which they are fitting on all their new carriages and 
engines?! On what principle does it work, and how does it 
answer [—W. BcoTLanD, 


{60017.}—Coil Experiments.—On January 13th 
last yar our friend Mr. Lancaster, after promising some 
articles upon induction - coil making, informed the 
readers of the E. M.“ that he would shortly * describe 
a series of experiments not as then published and of an 
interesting character.” I do not remember having seen 
the promised account, and trust that Mr. L. will not, 
even now, consider the latter part of his promise as too 
late to deacribe.—J. Butroyp. 


(50918.]—Voss Electrical Machine.—I had the 
opportunity, a few days ago, to view for the first time a 
Voes induction electrical machine. It is a very interest- 
iag one, although I have not succeeded to account for its 
working. What puzzles me most is the fact of a slight 
initial electric charge causing such a quick and consider- 
able accumulation of electricity. The prospectus gives 
ap extract from Enginee. ing, June, 1881, in which it is 
said chat the ph sical process involved in this accumu- 
tive action wil better understood by comparing tbe 
apparatus with the replenisher of Sir William Thomson 
tigured on p. 319 of our 23rd volume. The paper cover- 
ings and the tinfoil discs on the fixed plate correspond 
to the two fixed inductors in Sir William Thomson's 
inxtrument—the metallic buttons replacing the rotating 
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carriers, and the metal brushes being one of the 
delicate contact springs of the replenisher. e form of 
the instrument is, however, more near to Mr. Varley’s 
multiplier, which is very similar in principle for Sir 
William Thomson’s replenisher. Those two apparatus— 
Thomson's replenisher and Varley’s multiplier —which 
could throw some light on the matter, have perhaps 
neither been illustrated in the E. M.,“ for I have 
perused in vain the 24 preceding volumes. Would not 
any one, in behalf of science, kindly make up for this 
want, and give a fall description in this periodical ?— 
Mick. (Malines). 


50919. —Gas-Engine.— The day pressure of the gas 
ip the mains being much less than at night, I desire to 
know what is the lowest pressure a gas-engine will work 
effectually at for pumping sewage, the nominal power being 
4h.p. Imay state that jin. is the pressureduring thedaytime 
at the gasworks, which are situate 14 mile from where 
the engine is proposed to bel fixed, the same being 19ft. 
lower than gasworks.— STANLEY A. R. 


150920.]—L. & N. W. Locos.—Would some corre- 
spondent kindly oblige with the elaas, da tea, and names of the 
following of the above company’s engines 1— 35, 49. 61, 
81, 90, 97, 847, 926, 1132, 1149, 1217, 1220, 1521, 1678, 1683, 
1747, 1748, and 2002.—H. BILL. 


(60921.)—-Dog Treatment.—I havea little Scotch 
terrier dog about two years old, which within the past 
few months has become much changed in temperament, 
and I am at a loss what to do with him. Perhaps some 
of the experienced readers of ours will advise me 
Father and mother are both prizetakers, and up to a few 
months ago he was a most courageous little animal, and 
would stand his ground with any dog big or little; now, 
however, he runs from the veriest cur not half his size, 
tail down, ears back and snarling if the dog approaches 
him. Heis never out alone, and as far as I know has 
never been worried by any large dog, while in a tussle 
with any small dog he generally came off the victor. His 
food is oatmeal porridge in the morning, potatoes and a 
piece of liver the size of an in the afternoon, as much 
as he will eat at the time only ; is washed regularly, and 
has a fair amount of exercise, which he seems to enjoy 
thoroughly.—W asr. 


50922.. —Soratches oa Mirrors.—I have a mantel 
mirror of plate glass, across the front of which are some 
slight scratches caused by drawing a safety match across 
in order to gee if it would ignite. They are not deep. Is 
there any means that I can adopt whereby those scratches 
can be removed.—J. Rol p. 


1509 23.]— Wire and Metal Gauges.—Would any 
of your readers kindly give the numbers of the Birming- 
ham wire-gauge, agreeing with the numbers of the 
metal gauge - H. J. 8. 


509 24.]J— Bunsen Batteries.—I have two or three 
quart Bunsen batteries I should like to alter to permanent 
batteries, Leclanché or some other suitable form, for an 
aoe Bell, and should feel obliged for a few directions. 


(60925.]—Rebronsing Metals.—Will Mr. Bennett 
be kind enough to give mea little more information on this 
matter? I have followed the plan suggested, but the 
only effect, hitherto, has been to take off the original 
bronzing and leave the metal a dull zino colour. I was 
very careful to do exactly as suggested and no more; but 
the effect of the addition of the cyanide to the dark blue 
solution, was to turn it a dirty brown the instant there 
was sufficient added to take away the blue colour, and the 
result was a precipitate the colour of gravel.—H. W. F. 


60926. !— Resistance to Eleotric Currents.— 

ill some one kindly answer the follo questions ? 
(1) What is the practical standard used in calculating the 
resistance which a e offers to a current 
a dynamo machine! (2) t is the length, cross sec- 
tion, and nature of su ce of a wire ich has been 
adopted by electricians as offering such a standard of re- 
sistance? If the wire be copper, what must its length 
and croessection be? (8) t strength of current would 
exactly counteract or overcome such standard of resist- 
ance? (4) What instruments are used when testing (for 
practical parposes) the intensity of a current, and accord- 
ing to what standard are these instruments graduated 
so as to indicate intensity ? (5) Isany (and if any, what) 
calculation or allowance necessary, after the operator has 
noted the intensity of a current, as indicated by such 
instruments ?—ANBER. i 


(s0027.)—Legal.—Would Mr. Wetherfield kindly 
answer following ? About three months ago I had a 
brother die very suddenly. He wasa single man, being in- 
sured for £36, and through being so often from home, he 
left his policy with a friend of his to keep the payments 
good, till he returned. After his death I made an appli- 
cation for the 7 ; but the party refused to give it up 
unless I would give him £27; which I think is very un- 
555 Be has no epee at all. He has only 

e bare policy. No form signed, or anything else by my 
brother before his death. I sent to the office to stop pay- 
ment three days before the policy was sent up, the same 
being returned with a letter stating that if they had any 
demand mney must make arrangements with the family of 
the deceased ; but that they have refused to do. Now, 
will you please to inform me what steps I can take to 
compel them to give up possession of the policy? The 
company will not pay without it being given up, although 
they admit that I am the right heir to the money, being 
the only brother.—Jonx WII L IAus, Wolverhampton. 


(50928. |—Grinding watery: wil some reader 
kindly give me some practical information for grinding 
scissors, knives, and other cutlery ; also, apparatus for 
doing same '—C, J. 


(50929..— Bom bay Ducks.— What are Bombay 
oe what used for, and how cooked or prepared !— 
ANET. 


50930. — Free Martin.—Some of the country read- 
ers of these notes may be aware that occasionally a cow 
has two calves at a birth; and if they hap to be male 
and female, the latter invariably proves ban: and is 
called a Free Martin. Some weeks ago, a correspondent 
in a provincial contemporary drew attention to the fact, 
and asked the origin of the word Free Martin.“ as ap- 
pi toa burren cow. As no reply waa given, it is possi- 

le that some of your readers may be able to give the 
information ; and atthe same time, say whether they 


— 
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have not noticed the same peculiarity in those women who 
1 to have a twin brother! Can e 
ers eonfirm or explain the fact !—-Jolx. PDEN. 


31.]— Beer Analysis.—Will any reader of the 


E. M.“ oblige me with a pare done of best methods 
for estimating the amount of chlorides and free CO, in 
beer ?—Kos1. 

(5°939.]|—_Oxygen Gas Bags.—Can anyone inform 
of the best way of keeping the above during the summer 
months when not being required for use ! hether it is 


best to blow them out or fold them up, and whether it 
would improve them by being washed inside, so as to 
remove the black stuff after the gas has been made in it 
several times.—J. H. 


(50933.]—Paint for Bath.—Can any correspondent 
D = me how to mix paint for the inside of a zinc bath! 


(50934.1_—-Eyepiece.—To Ma. Laxcaates.—I have 4 
terrestrial telescope of 1; in. n and 28in. focus. 
The eye-lens is 14in. and the fleld-lens in., and with the 
erector give a power of about 28 diams. In clear bright 
weather it does well ; but is quickly affected by haze and 
shadow. I wish to obtain a better illuminated field by 
making a lower power e. p. about 15, which I believe is 


the usual for similar telescopes. will 99855 kindly tell me 
what lenses I must ha ve (retaini e same erector) ; 
their distance apart; and also che distance from the fleld 
lens to the erector I- Paul Pay. 

(60935 .] Sculpture — Photo phy.—Will Mr. 


Lancaster or any one willing to help be kind enough to 
tell me how to take the likeness of a person toa as 
if taken from a aculptured bust on pedestal.—J. R. 


(50986.)—Strange Affection of Eyesight.— 
Querist would feel much obliged if some of the optical or 
medical readers of ours” would inform him as to the 
proper treatment when the vision isdouble. For some 
time past he has noticed that when reading there isa 
faint repetition of the words immediately under and a little 
to the left of the line under view, and so with other thi 
For instance, on Joo at a pin in a pincushion, | 
finds it hard to believe there are not two pins in it, 
separated by about one-tenth ofaninch. Again, when 
looking at a name over a shop on the opposite side ofa 
road or street, the letter O ap like a badly made 
figure 8, all others being equally misplaced. Perhaps, it 
should be mentioned that both eyes are similarly affected, 
but one much worse than the other, Mowag as many as 
four objects ina sort of semicircle, i of the two 
shown by the other.—H. J. N. 


(50087. }_-Oteaning Bronses.— Would some reader 
acquainted with the subject kindly say what is the best 


way of cleani bronze figures (real) when dulled or 
fatainhed from Wing by ancard toe f J. N: 


[ 
ance Co.—Some few a company bearing che 
above title was established with offices at Charing Goes. 
I believe the plan of working was this : 
shopkeepers and traders were published, at whose places 
of business purchasers were given coupons to the amount 
expended. When these coupons amounted to £5 the 
company gave the holder in exchange a stamped promis- 
sory note to thas amount, promising repayment ata very 
distant date, but without prejudica to the right of the 
Co. to pay off the note at any anir date without inter- 
est. inking the idea feasible, I made it a rule to deal 
e but after a time thought I 
saw a disinclination on the part of some of them to be at 
the trouble of getting the coupons when asked for, so 
ceased to require them. Perhaps some of the numerous 
readers of “ ours could say whether the Co. is in 
existence, and whether there has been any redemption by 
way of periodical drawings or otherwise of their notes, 
which were issued in series—mine being from the second 
to the firth. The life of such a oompany ahould be 
publicity ; but, although a constant reader of the daily 


press, I have never seen any reference to any su 
redemption.—H. J. N. 


(50939.J—To ‘“‘ F.R.A.8.” or Mr. Lancaster.— 

I have an old-fashioned telescope of fair 21 OR.. 
with erector composed of two 3in. focus double convex 
lenses and eyepiece, consisting of 2}in. and jin. focus. I 
want to fit this with pancratio eyepiece and several astro. 
eyepieces. O. G. is Win. focus, and at present the tele- 
scope is 45in. long when open, and 39in. closed. Will 
ou please say how much to shorten it, and which is the 


st way to fit pancratic eyepiece, with focus and 
distances of mpane lenses! s the erector increase 
the power at all, or does it only erect and lengthen the 
focus! What is a Barlow lens, and how placed to 
increase power of telescope [—Finem Resrice. 


(50940.1—To Jack of All Trades.“ Will you 
kindly say what Helvetia Band-—referred to a few 
numbers since — is, and also describe the mode of 
splicing gut band, with a diagram, if necessary !—Fivex 
REsPICE. 


|60941.]—Ohemical Action.—To Ma. A. H. Arrey. 
If I Add dried Na, 8: Os to melted KNOs it bursts into flame. 
On making a solution of the residue, and ad BaClea 
white pp. is formed. Also, with acetate of „ the 
solution also reduces CryK,O;. What is the actual 
change 1 K. C. N. 8. 


(60942.]—Alum.—To Ma. AlL xx. When 80, gas is 


pe into a solution of alum, crystals are deposited. 
t are they -K. C. N. 8. 


(509 43.]J— - Formula.— To Mr. Alx. — What is the 
formula of a dead sulphocyanide, and is there a sulpho- 
cyanide of a pentad or triad metal ? If so, what are their 
formula 7—K. C. N. 8. 


(50044.]—Exhibition Requisites.—Would some 
of the many very able readers of ours’ kindly assist 
me? Having met with an accident by the fall of wood, 
and got crushed, and right arm permanently injured, so 
that I cannot follow my trade (house carpenter and 
joiner), and having the desire of still earning my own 
living, without being chargeable upon friends, T should 
feel obliged for some suggestions of an attractive kind 
that would do for exhibition purposes in optical illusious, 
scientific amusements, diorama, &c., und how to get them 
up : the kind of lenses, size, focus, how to mouut, and 
kind and size of views? When I was a boy I uscd to we 
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lots of ows; but now they seem a thing of the 
past, have looked through ours from Vol. 
XXVII., but cannot see anything suitable. A good 
answer by “ Sunlight” to a correspondent about 21 
months since, how to give different effects with sheets of 
gelatine, and in Vol. much discussion on optical 
Illusions; but these are of no use. How to see through a 
brick or stone—I came across that. I have no doubt 
that from the host of readers of ours, that are so emin- 
ently qualified to give the information, and who un- 
gr gingly give their, time, talents, and experience to 

efit those seeking for information, that samething 
really good and reliable will be given in answer to the 
above, and so confer a t obligation on myself and 
possibly many others besides—Horervut. 


' [50945.]—Worms in Violins.—I have a very good 
contra-bass and violoncello, which are somewhat eaten 
by worms. I shall feel extremely thankful to any reader 
who would kindly give me a recipe for killing them with- 
out injuring the wood! I have been recommended 
pasts oil. Would it impair the tone if applied to the 
ack and face of the instruments I— Musicus. 


150948.) —Orystoleum Pictures.—In No. 936 of 
E. M, am Semaj gives directions for the 
above. Some do not properly understand. For 
instance, in the event of photo. ing, while squeezing 
out paste, is the photo. ong with glass to be put into 
bo water ? , after photo. is made transparent, 
have the eyes, &., to be painted on the back of photo, 


and also to state more plainly how to paint second glass? 
—G. Dov AR. 


(50947.)~M ending Fish Knives and Forks.—I 
have a lot of old fish knives and forks. The handles are 
of thin silver, and the blades are fixed into them with a 
rosin composition. By washing them in hot water, the 
composition has excluded, and the blades become loose. 
Can any one inform me of the proper manner to loosen 
and take out the blades, and also the composition to use, 
and the correct way how to refix the blades without 
i or otherwise injuring the thin silver handles! 
-MiLxs. 


150948.]— The Gas Institute. Will any reader 

inform me what constitutes a member of the Gas Institute, 

ar what procedure one takes to become a member ?— 
LPHA, 


150949. Amalgamating Zinc.—Will any of our 
readers kindly tell me the best.and most economical way of 
amalgamating the sinc lindern of Bunsen cells, to make 
the mercury go as far as it can be made to do, and use up 
small quantities of it? I live where mercury is not easily 
procured, and costs a high price.—W. R.C. 


150950.]— Barrel Organ.—I am obliged to all the 

entlemen who have answered my last query, and if Mr. 
Fryer will refer to No. 941, p. 111-2, he will see that there 
is nothing said that it is only part of the mechanism of a 
barrel organ. It is true the bellows are on the suction 
principle; but I should be glad to see the remainder 
portion. I made the model before the correspondence 
took place, and I had hoped the correspondence would 
lead to Mr. Fryer furnishing the remainder. I made * 
model from the drawing in No. 947, p. 249, and found 
they would make a continual draught, and from that 
drawing Iam now ma my bellows for my . I 
have a worm and wheel for driving barrel, and if tbe 
arrangement can be worked by the feet, can I govern the 
wind with stops 1—J. C. 


[50951.]—Sensitive Paper Flowers. Would 
some of your correspondenta kindly inform me how sen- 
nitive paper flowers are produced! I mean those which 
change colour with the weather.—D. Swirr 


50052.]—Legal.— Would Mr. Wetherfleld or some 
other legal correspondent kindly give me information on 
the following ts’—A father dies and leaves to his 
widow two freehold houses, which must be kept in good 
repair during her lifetime, and afterwards pass to 
testator’sonly son and daughter—each to have one. As 
the widow is still alive, she finds that, in consequence of 
her residing a long distance from the property, she 
receives very little benefit therefrom, in consequence of 
having to get someone to collect the rents, and not being 
able to see that all repairsare properly made. Providing 
she and the two children in were i 
n document to the following effect, would it be legal for 
the perty in question to be sold, and similar property 
p in a more convenient place! The executors 
8 agreeable to such a course if it be legal.—Owng 1 

UBT, 


[50953.]—Sanitary.—I am desirous of posting myself 
up in sanitary matters, in order to pass an examination 
as a sanitary engineer, Would some kind reader of the 
„HE. M.“ inform me what are the best books to get on the 
subject 1—Tox. 


(50054.]—Mar Ink.—I have some things that 
have been marked with marking ink, and I want to take 
out the name without injury to the linen. Any informa- 
tion how to proceed will greatly oblige .—Tom. 

[50955.]—Carbon Printing.—Would any corre- 
pea oe say tell me the way to prepare the paper, 
aiso the method of using it, with the solutions required 
in the sbove process! Also the best way to enamel 
photos!— WALL ER. 


. DURING a discussion on artificial fuel before the 


Hanover Section of the German Society of 
Engineers, it was stated that experiments made by 
Herr. F. Fischer with lignite containing 60 per 
cent. of water and having a calorific value, when 
coming from the mine, of 1,000 to 1, 500, have when 
dry from 3,000 to 3,500. He found after a series of 
trials with an experimental plant, that the best 
temperature for coking lignite with the aid of 
steam was 450° Celsius, obtaining thereby 32 per 
cent. of the weight of the moist lignite in the form 
5 6 to 7 cent. of ash, and 
u M ving a calorific value of 7, 500, equal to a fair 
bi. duminous coal. 


ANSWERS TO CORRESPONDENTS. 


„% AU communications should be addressed to the Evitor 
of the Exauise MTOR ANC, 81, Tavistock-strest, Covent 
Garden, V. C 


0 E 


HINTS TU CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ora for illustrations on separate pieces of paper. 2. Put 
ti to queries, and when answering gueries put the 
numbers as well ag the titles of the queries to which the 


to inquirers. 
„ Attention is especially drawn to hint No. 4. The 
devoted to letters, queries, and replies is meant for 
e general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The Si y Bale 
Column ” offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail th ves of it. 


The following are the initials, &c., of letters to hand u 
to Wednesday evening, June 27, and e 


C. RichAnDSONY.—G. P. Smith.—T. and D.— Centaur Co. 
—J. Chown.—E. Mahony.— Mawson and Swan.—J. 
Gillott, jun.— S. P. Jackson.— T. H. Middleton.— H. 
Hunter. — National Bicyele and Tricycle Co.—Lurgan 
Mechanica’ Institute.—Foster and Williams.—Motters- 
head and Co.—A Beginner. W. B. 8.—Bar Gap.—H. 
Ducketh.—C. M. BR.—Anxious.—Meteor.—Boulder.— 

M. Piper. —Eta.—Landlord.— Algo. — Salvo Jure. J. A. 
— Delta.—G. 8. Hughes. Ex-Student.— Arithmetic.— 
W. P. A.—C. E. Stretton.— F. W. Brewer. 


Tug Norra. (Do you not understand that if we in- 
serted the query, the gentleman referred to would reply 
that he had fully answered your questions in recent 
back numbers, so far as they can be answered without 
personal examination! You say you have followed 
out a vegetarian life, but have not found any benefit 
from it,“ which is very likely, if you have all the ail- 
ments you describe; but certainly no advice worth 
taking can be given without a thorough examination 
at the hands of a skilled physician. Not even whether 
it would be advantageous to go to New 
Nemo. (If you are sure it is acne, refer to ; 

unds’ paper in No. 881, p. 543. He went very 
fully into the subject then, and would scarcely do more 
than refer you to his remarks.)—M. R. (The oil of 
male fern is the remedy gen y used, but it should 
be taken under proper ad vice.) —GTYTILE. 
four parts, dust of bathbrick one, and wax one; melt 
and mix well. If to withstand very hot water, use equal 
ts of rosin and brickkdust.— AL Vn xD Eastox. (There 
Prescott’s book, published by Spons, but that was 
published some time ago. We know of nothing that 
will suit you, as books rarely give details of construo- 

, tion.)—Bossypazzues. (You will find a series of 
papara on Lapidary’s work in Nos. 520, 527, and 535. 

here isa short account of the process in No. 656.) — 
Youxc Prunnzg. (You must either have the water 
above in a cistern, or force it up by means of a weight. 
A simple one illustrated in No. 801, p. 407, for an 

. aquarium. One for the table in No. 459, p. 400; 
another for either aquarium or table in No. 682, p. 255. 
There are several others in back volumes.) —GEONR 
TEMPLETON. (On the contrary, we did not find any 
5 in the ey you put Ped re disco very. A bare 
we are upon is the new ie may 
be likely. What are we to accept! That the reeds 
whose vibrations are respectively as 1, 2, 3, 4, will 

actually cause 7 to vibrate, or will merely give the sound 


of 7. t is the tangible fact that is wanting. You 
will see ve have made a note of it, adopting the word 
used in your first letter.—GLASsdo ww. (To make a 


magio-lantern you require gin. condensers. We think 
Measre. Lancaster publish instructions with sets of 
lenses, which wo 
microscope. 2. Stain it with oneof Stephens’ stains, 
and varnish with copal.)—For a Frienp. (The ex 
citant should be chloride of zinc.)—E. W. B. (See 
Nos. 674, 676, for description of the Westinghouse 
brake, and the indices of vols. for details. The 
reservoir is under the footplate.)—Sussex. There is a 
book on the subject published by Mr. L. U. Gill, 170 
Strand; but you will find. all the information needed 
in ‘i F. (rh eee Geteveshica aoe. 
instance.)—J. F. e 1 i iety, 
London, is quite sufficient; but you can put Savile- 
row, W., if you like. 2. Mr. Leigh Smith, we N 
The Spitzbergen route. Object unknown — probably 
visit 1 Franz Joecph a Key that b want pe on 
mineralogy, apparently. . J. H. - 
E publish by Collins, Bona; sad ne Pre ia 
.8. (The rem is ap ve (say jalap), and a 
salt - water nana „ (Given 
many times. Apply hot solution of oxalic acid, 
wash colour out with water, and bleach with 
weak solution of chloride of lime, washing again 
with water.) — H. Wuitrs. (No, certainly not. See 
answer to Young Plumber.)—B. L, (Watch the re- 
‘plies to query 50866, i last week.)—Pnreoxtis. 
Geng query, No. 50419, went into ‘* Unanswered 
” last week. Bee reply on p. 390.)—Viouinisr. 
5 publiabed by Metzler, is about the beat. 
he effects depend upon what the stope are like 
and that depends on the maker of the instrument. 
MOZ Tro. (Your poles are mixed apparently; 
perhaps the one that is attracted is little better than a 
iece of iron. Something more definite must be stated 
fore any one can reply.)—Youna OBSERVER. (If you 
cannot do it with iron and wet aharp sand, you must 
try tools fitted with black diamonds. You must have 
t hold of an exceptionally hard piece.)—S. M. P. 
See the indices. Question cannot be answered without 
more details as to size of coil, amount of primary, and 


(Rosin 


suit you for both lantern and |. 


construction.) J. M. B. (You will find a general 
description, with illustrations, in Vol. X., p 298. There 
are also sundry queries; but the art is one that can be 
learned only by praotice. There is a treatise on the art 
by T. Gilks, but we forget the publisher's name.)—W. 

. James. (Starch paste and skilful fingers. 2. Well- 
fitting bungs will do, and they should be covered with 
sealing-wax varnish. Of brass of suitable size—i.-., it 


not. Your explanation of the creation of the first 
man seems tous to agree neither with tradition nor 
science.)—Finem Rearice. (We know nothing of them, 
and if we were you should communicate with the Bir- 
0 Ba police. They shall not advertise again if we 
can help it. 2. They are published in extenso in the, 
Journal of the Society of Arts, but not usually till 
some time after their delivery. The Journal can be 
obtained through any boo er.)—W. Jonn Grey. 
(Room for one article if youcould it; thanks.) 
LIVERPOOL-STREET. (We know of no brary where the 
volumes are lent out. They oan be seen at the library 
of the Government Patent Office. in Southampton 
buildings, which is open to the public. We really can- 
not insert four queries at once sing for ske of 
locomotives, some of which have ya long 
ago.)—8rar. (Cheaper to buy. Wray, Calver, Lan- 
caster, or Bateman—according to prices and requ ire- 
ments. 1: yon mus make, sea back volumes. We. 
know of no . ' 


CHESS. 
i — 2 — f 
foe Communications for this department must be 
a 


dressed to J. Pierce, Bryn Rhedyn, Llandwrog, Car- 
narvon. 
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: (1147 
White to play and mate in three moves. 


White, Black. 
1. Kt-Q5 1. K-Q 5 (a) 
2. Q-Q 3 (ch) 2 K moves 
8. Q or R mates, or K 
discs mste 
(a) 1. K-K 5 or KP or Kt 
i moves (+) 
2. RK 8 (ch) 2. K moves 
8. Q mates y. 
(b) 1. X-B 4 or Kt P or Kt- 
Kt-3 moves 
2. Q-K B 6 (ch) 2. K moves 
8. Kt mates 
NOTICES TO CORRESPONDENTS. | 


_ Correct Solutions to 838 by T. H. Billington (Tery goog 
and free from duals), A. E. 8. (full solution), J. Rayner 
(rather smart, but one weak feature about this otherwise 
capital composition. The capture of R at B6 leaves 

ite no chance to mate, so the solver at once turns his 


that square. The pi 

te whan K takes Et vere 
ut together), H. ven, first 
z A. B., G. H. Main ; 

lem, well worked out: no error in construction) and 
Mortimer ; to 840 by Mortimer. 


Tournzy Problems (sui-mate in two moves) received 
from Tit for Tat, and Dhulish Macree. 


F. A. Vixcext.—Thanks for game. 


T. H. BILLA nO TOY. Problem 838 commences the 
3 You forgot to enclose the problem spoken 
of. i 


J. CLorHIER.— Both games you enclosed were copied in- 
correctly. l 
Ous readers will, we are sure, be much interested to 
learn that , Chess Blossoms,” b Mis F. F. Beechey, 
is now published. This, we is the first time a 
work on Chess has been written by a lady. On this 
acoount alone it would be noteworthy ; but Miss 
Beechey is well known as the prize-winner in several 
tourneys, and therefore claims a right to speak with 


398 $ 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 953. 


i 


7 i 


Jone 29, 1883. 


-A a SSS osae 


æme authority on the subject. There is plenty of 
variety about this little work. First, we have 46 
poe by the gifted authoress, including five which 

ve won prizes: then some valuable hints on problem 
construction, followed by suggestions to solvers of two- 
movers, The latter part of the volume contains porns 
both grave and humorous on Chess, winding up with 
the principal prize problems of 1882, The book may be 
obtained from Miss Beechey, Dovedale House, Matlock 
Bath. The price is 2s. 6d. 


USEFUL AND SCIENTIFIC NOTES. 


— — 


SwkDISH engineers have noticed that the quantity 
or eg aang in the pig manufactured with char- 
is larger than that in the ore and fluxes, even 
assuming that all of it had gone into the pig. 
Jansen found that, when he melted ores in cruci- 
bles, the metal obtained ran lower in phosphorus 
than the pig obtained from the same ores. Sarn- 
strom, in 1881, made some analyses of charcoal, the 
results of which seem to lead to the conclusion that 
the excess is due to that fuel. Two general samples 
were taken, No. 1 containing 6°8 per cent. of water 
and No. 2, 5'0 per cent. Of both, 41b. of undried 
material were burned, ekg 1:02 and 0°83 per 
cent. of ash respectively. The former contained 
1°64 and the latter 0°65 per cent. of phosphorus, so 
that charcoal No. 1 had 0:0167, aad 2, D0054 per 
cent. of phosphorus; and assuming that the quantity 
of fuel used 18 about a to the weight of pig pro- 
duced, it will be seen that the charcoal carnes about 
the above quantities of phosphorus into the cinder. 


In 1882 the number of persons of all grades 
employed on the railways of Saxony was 23, 828, 
mon than one-third of whom, or 8,375, were 
officers. 


— — — — — 


Every Workman connected with the Building 
Trades requiring a Situation should advertises in THE BUILD- 
ING NEWS," published every FRIDAY, gece Fourpence, 
at 31, Tavistock- t, Covent-gurden, London, W.C. 


“THE BUILDING NEWS" is the Princi Journal, repre- 
5 and Builders, and has the est circulatios 
of any fessional! Journal in the kingdom. 


Workman should insist on seeing “THE BUILDING 
NEWS " every week at his Club or Coffee House. He will find 
more 4 Lists of Tenders’’ for new work In it every week than in 
y similar paper, and can thus judge where work is likely to be 
had. He is specially Invited make use of “ Intercom- 
munication if he wants know anything about his trade; to 
write to the Editor if he has auy suggestions to make, and to 
advertise in the paper when he wants work. 
The charge for Advertisements for Situations is One Shilling 
for Twenty-four Words, and Sixpence for every Eight Words after 


TERMS OF SUBSCRIPTION, 


PAYABLE IN ADVANCE. 


6s. 64. for Bix Months and lle. for Twelve Months, Post- free to 
any part of the United Kingdom. For the United States, 13e., or 
3 dois. 25c. gold ; to France or Belgium, 13s., or 16f. 60c. to India 
via Brindlsi), ide, 2d.; to New nd, the Cape, the West 

es, Canada, Nova Beotia, Natal, or any of the Australian 

es, 

The remittance should be made by Post-office order. Back 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at the rate of 
éd. each to cover extra postage. 

Messrs. Jans W. Qusar and Oo., of 924, Chestnut-street, Phila- 

, are authorised to receive subscriptions for the United 
A2. bender Tülgteen Bhillngs per bund, port: ge. The copie 
A „or en ann free. 
will’be forwarded direct by mail from the 
Londoa. All subscriptions will eommence wi 
issued after the receipt of the subscription. If back numbers are 
required to complete volumes, they must be paid for at the rate of 
ád. each copy, to cover extra postage. 


Vols. KXIV., XXVI., XXVII., XXVIII., XXX., XXXI., XXXII, 
1IIIII., XX XIV., 1. „And XXVI., bound in cloth, 
8. 

Au the other bound volumes are out of print. Zudecribens 
would do well to order volumes as soon as ble after the con- 
clusion of each half-yearly volume in March and September, as 
only a Limited number are bound up, and these soon run out of 
print. Most of our back numbers can be had singly, price 2d. 


each, thro any bookseller or newsagent, or d. each, post-free 
5 office (except index numbers, 8 3d. each, or 


a post free, 34d 
8 2» Subscribers are 


CHARGES FOR ADVERTISING, 


Thirty Words 4 5 ci 8 aia os sits .2 6 
Every additional eight words.. .. .. «- ..0 6 


Front . Five Shillings for the first 40 words, 
. per line. Paragraph Advertisements One Shilling 


lina. No front eor paragraph advertisement Inserted for 
em than Five Btullings. Beduced for series of more than 6 
insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE OOLUMN—for 
Twenty-four words ee ee oe ee oe ..0 3 
For every succeeding Eight words sa . >03 
ADVERTISEMENTS in the SIXPRNNY SALE COLUMN: 

s. d. 

Sixteen words ea ae * se ae ee a 

For every succeeding Eight Words iao e o 

- ° Tt must be borne in mind that no Displayed advertisements 
caa a in the “‘Sixpenny Sale Column.” All advertisements 
must be prepaid ; no reduction is made on repented insertions ; 
and in cases where the amount sent excceds One Shilling, the 
publisher would be grateful if a P.O.O. could be sent, and not 
atampa. sanp however (preferably hal y stampe), may 

be sent where it {s inconvenient to obtain P. 0. O1. 


The address is included as part of the advertisement, and charged 
for. 


Advertisements must reach the office by 1 p.m. on Wednesday 
to insure insertion in the following Friday's number. 


ere a ee ³ wü 

Holloway’s Ointment.—This unguent may be 
runbed into the system, suv as torcach any internal complaint. 
ty this means it curee sores or ulcers in the throat, stomach, 
1. vor, spine, or other 78175 It isan Infullible remody for bad 
eu, bad breasts, eon cted or stiff joints, gout, rheumatism, 
wl al okin diseases. 


quested to observe that the last uumber of the term for which 
their subscription is 
ya per, us an intimation that a fresh remittance is necessary,if 
tis 


The charge for Exchange Notiees ts 3d. for the first 24 words, 


cane. 
O. G. ; also V 
sedge. 


8 good Instrument; what offers in exchunge ?—W. B. H. 
Swan, 


game, a good little weapon. 
Millbridge, Liversedge, Yorkshire. 


from Parts, in exchange fur Microscope or any scientific instru- 
ments.—Mons. Cuanrcer. 57, Hishopsgate-street Within. 


street, Islington, London, 


holder for Slide- rest. 


Lathe, suitable for lady or gentleman amateur, 
Atted with circeular-saw. and fret saw, 3 tables, tilts to angles, 
face-plate, choich, fest, treadle, flywherl, Sin. centres, 3ft. Gin 
bed Complete, splendid design , American make; cost £106 
What aner? Worth considerable for Putterns.—Tuomas WVr BTI, 
Preston. 


Two Limelight Lenses. 6in., cost 18. 6d. cach ; 13 
Cel Bichromate Buttery, cost lOs. What offers ?-Jongs, W, 
Pucking ton - stresst. London. 


Foot Lathe, Ain. centre, slide- rest, with rack motion, 
universal chucks, many wola. Exchange.—F. P., 11s, Pitt-strect, 
Liverpool. 


Beam Engine, J h.-p., condition ; in 
for 12-cell Battery. to give .4 vults, plates not less than Gin. 
In., no fumes ; double liquid bichrumate preferred, with 2 or 
„. Koowsley-road, Battersea-park. 


Miscellaneous Articles.—Photo. Apparatus, 
large Electro-Magnet, Medical Coil, in case, ab. Silk -covered 
Wire, No. 35; Celle for O.G. ; six large Carbons . first-class Pish- 
ing Rod, Wire-covering Machine.—Dar, 56, Driftield-road, Old 
Ford. London. ' 


NOTICE TO SUBSCRIBERS. 


Subecribers recetving their copies direct from the office are re- 
aid will be forwarded to them ina Ping 


eared to continue the Subscription. 


OUR EXCHANGE COLUMN. 


— . — 


and 3d. for every succeeding 8 words. 
— . — 
Telescope, ijin., two eyepieces and sun-giass, in 


Also pale of good Opera Glasses, new, in sling case, in. 
Taltham Watch. Offers.—Swax, Millbridge, Liver- 


Aneroid Barometer, 5in., on carved oak stand; a 


libridge, Liversedge, Yorkshire. 


Rifle, rook and rabbit, small, and 200 cartridges for 
What offers ?—W. B. H. Swan, 


THE SIXPENNY SALE COLUMN. 
— 2 —. 
Advertisements are inserted in this column at tha rate of 
Bd. ser the first 16 words, and 6d. for every succeeding 
8 words, 


Lessons in French by a professional teacher, B.A., 


Wanted, all kinds of useful Apparatus, in exchange — —— 
for offers or cash.—Capcatzi, Science Depot, Chenies- street, Tot- 
tenbam couré-road. For Sale. 


Wanted Folding Camera with dark slide, rising 
front, and tripod. Size not less than 6 by 4. Will exchange for 
Lantern Slides to double the value.—THomas, Woodstock-road, 
Shepherd's. bush, London, W. 


Lawn Tennis, complete club set, quite new. What 
ers? Cost £5 58.— R. A. Bono, Cheddar, Somerset. 


icroscopic Objects (Anatomical, Polariscopic, 
nd Miscellaneous), beautifully stained and mounted; e different 
orts. Any number of dupiicates can be bad. Offers requested , 
Electrical or Mechanical Ree James, 29, Great Percy- 


Bicycles, Tricycles, ‘Wheels, and parta, and 
frames complete.—W. Gwinsxett, anp Co., Wednestield-road, 
Wolverhampton 


10,000 Artistic Photographs. Popular celebrities, 
Actresses, Celebrated Paintings, Antique and Moer Sculpture, 
Claasic Studies for Artista, &c. Unrivalled collection. Packets 
are sent for selection, post free. Catalogue and specimens, 6d. — 
T. WILLIAM une Co., Photographic Publishers (P 12), Bridgnorth. 
Agents wanted. 


Electrical Depot and Manufactory.—Handiest 
a. a the trade for amateurs.—Mutcan's, 126, Chapel-strect, 
ord. 


Turned wrought-iron Pulleys, not polished on a 
grindstone like those generally sold. Cheap, strong, true.—J. 
aaeuuaw and Sona, Batley. 


Friction Pulleys dispense with fast and loose 
ae arpa answers for both. Invaluable for ropes and Delta. 
ustrated circular free.—Hacenaw and Sons, Batley. 


Pyrotechnic and Trade Chemicals. Lowest 
price ut Gavegeat and KxTrr's (late Page), 47, Black triars-road. 


Wanted, American Twist Drill Chuck. also Tool- 


Exchange face-plates advertised.—T. 
Lomas, Sunnyside Mills, Ordsall-lane, Salford. 


Good turned cast Face-Plates, one 18hin. diameter, 
screw, 1 pitch, 931b. ; one 15? diameter, 21 screw, } pitch, 471b. 
hat offers ?—T. Lomas, Sunnyside Mills, Ordeall-lane, Salford. 


What offers for Vol. I. Amateur Work.” un- 
bound, zvod condition, cost; ts. * Blue Book on Channel 
Tunnel," cost 4a. ?- Apply. EAN RSH Racrina, Colchester. 


I have got quantity of Gold and Silver Jewellery to) Watch-jobbing forthe Trade. Cylinders, 2s. Price 
exchange, suitable for ludies and gentlemen. List sent post free. | list freu. —C. Tries, 10, Jerusalem - passage, Clerkenwell. 
220, Bell Barn-road, Birmingham. Soda-water Machine, two bottlers 

What offers for plucky little Black and Tan Terrier, boller van recipes. Easy terms, three yeara—Particulars, N. G. 


12 months, no white, kill rate, good house dog, fond of children.— 


C. HiLLsDOx, Sandgate. 
„ English Mechanic,” Vols. XXXI., XXXII., 


WIN ec xs. Bath. 


A BC Telegraphic Apparatus, complete, 25s. 
cost 40s., slightly ee e Hallway oe London 


c We canoe | ee 

XXXVIII., an „ not complete.—Eccan, 46, ege-s . 3 

Glasgow. P Sensitised Paper (60gr.), 12 quarter sheets, 1s, 9d., 
6 ditto, ls., post tree. —W. Kris. Jun., 40, pmithdown-road, 


Concertina. powerful tone, 30-keyed Anglo, in rose- 
wood case, new; cost £4 los. No reasonable offer in exchange 
refused. Mutual approval.—J. Sovtugy, W.lington, Somt. 


Quarter-plate Mahogany Camera, Lens, Batt's 
dipper, Printing frames, weights and scales, &c. Will exchange 
Organette.—H rx ny, 25, Lower Croea-strece, Newport, Mon. 


Halses Medical Coil and Shower Bath. coil 


cost 10 guineas, requires new zincs ; shower bath, good condition. 
What offers? Vertical boiler for à-h. engine.—Brown, Irthling- 
doro“, Higham Ferrers. 


Wire.—I will exchange 11b. No. 38 for same quantity 
No. 30 Silk covered, or sell for 78. 64.—J. Garay, 10, Pancras-road. 


Electric Machine, 10in. by 6in. cylinder ; London 
only; particulars free. Exchange for Lancaster's Instantograph, 
}-plate —C. Parxea, 15, UOsborne-grove, Upper Tollington- 
park, N. 

Wanted, Aneroid Barometer. Exchan 
e : ornamented bird cage; both new.—Goorz, 51, 

ewe. 


To be disposed of, odd numbers of “ English 
Mecuanic,” between 324 and 682. Enclose directed poet - card for 
reply.—Wurr uin, Wilton, Wilts. 


Wanted, in exchange for back numbers of English 
Mecnanic,” first six Nos. of Northern Mieroscopist , also devp 
concave lens, IIin. diamcter.—Wuttmarsu, Wilton. 


Splendid Electric Clock, seconds pendulum, in 
handsome mahogany pollshed case : gors by electricity generated 
in the earth; magnificent article. What offers ?—Atrazp Corrs. 


Liverpool. 


Pellicle to make 5oz. emulsion, 18. 6d. post free.— 
W Ronix sox, jun., 0, Smithdown-road, Liverpool. 


For sale, iron Steam Launch. 22ft., new, price £75. 
Apply, Mr. West, Boatbuilder, Woolston, Southampton 


Orguinette Music, superior quality, 14d. per foot. 
special terms for quantities. e returned if dissaefed.—4 
. Daarazn, 82, Lower Audley, Blackburn (manufacturer). 


Printing Presses, simple, cheapest and best, 
complete with type to print note size. 08. —Abans Baos., Davon 


try. 

French Polishing, Staining, Varnishing, &c. ; 40 
Recipes, post frec, I8.— I. Ton TIN, 12, Ca vendish- terrace, Barnsley 

Two Siemens’ Dial Instruments, with indicator 
and bells, complete. Price £2 26.—Atrua, 13, Princess -terrace, 
Regent's Park. 

Your Photograph Enlarged to 15in. in Crayons 


for 36. 9d. Correct copy guaranteed.—H. Waionr. Artist, &, 
Parketone-road, Peckham, London. 


Microscopic Objects for Mounting. 50 Pre 
tions, comprising Distonss, Insects, Zoophy bes. &c., 2. 
Paii, Grove-strect, Hull. 

Music! Musio!!—Splendid new ‘‘ Marche Fan- 
tastique, six folio pages, 6fd.— URGANILST, 7, St. Charles. Meas- 
ham, Atherstone. 

Machine Oilcans.—All 
Send for 


Tele- 
ll-strect, 


—k. 


kinds used by Machinusts, 


liat.—Mitcuxzsos, Pennflelds. 


Dover. is. eos 
N FClverhampton. 
Musical Box, large 12-aired, 25in. long, patent ; , 
winder. inner glass lid ; cost £10 158. Exchange offers.— W. Smitx, Lancaster’s Camera Le Meritoire, with Tripod 
Bilston- road, Wolverhampton. price 21s.—Tuomas, Woodstock ron. 


complete, ae new, 


1 ; Shepherd's- bush, W. 
fi e 9155 : a YE paar ' Bilsto En e, 4 horse-power complete, for sale, cheap 
, . .— W. n- ° 
V N 8 9 ` Screw-cutting Lathe.—43, ednestield-road, Wolver 
ampton. 


Wanted, Gladstone Bag. must be of fair size, and 


in good condition ; first class exchange. — R. Poarrr, 73, Wat- 
ford-road, Stoke Newington. 


In exchange, Steam Engines, one to twelve-horse, 
Lathes, &c. ; for billiard table, parts of Engines or Lathes, &c.— 
Jamas 8urelirrz, Engineer, Le veushulme. 


Electric Alarm and Timepiece combined; 


timepiece has alarm, and works electric alarm , will go off apy 
hour. What offers ?—130, Cleethorpe-road, Grimsby. 


For exchanze, 12 by 10 Glass Bath, also 150 Exc Lisn 
Mxcu Nic a. Wanted, Stereoscope, or anythiog useful.—T. J. 
Lor p, Earisden, Coventry. 


Large Electrical Bell, in watertight Gothic lead 
case, for striking the hour outeide shop, with clock for actuating 
it. What offers >—Atraugp Craorte, Dover. 


Excellent Slide-Rest for 4in. centre lathe, equal to 


new. Offers in Cushman's Chuck, screwing or other tools, or 


offers.—Atrarp Crorts, Dover. 
Microscope, by Field, Rirmingham, coarse and fine 


adjustments, mechanical stage ; three puwerm, II. J. i inch on 
gna ; Pola'iscope, Condenser on stand ; Zoophyte trough and 
slides. Price £6; exchange for four inch magic lantern.—Joun 
Ecanco, 38, Kelvin-grove, Liverpvol. 


Tuition by Correspondence in Mathematics, Me- 
chanics, or Mechavical Drawing ; in exchange for tools, scientific 
instruments.—Adaress, J. WrermonrtanD, 2°8, Arkwright-street, 
Nottinghum. 


Half-horse Engine, been used for 3in. lathe ; Lathe 


Head, Crank, and heavy Plywheel, Exchange apything useful. 
or offers. — D. Roste, Ra vent thorpe, Yorks. 


22in. Portable Transit Instrument, with brass 
stand and graduated level, very complete, and in manoga dox 
with lock, all in splendid condition, cost £25, for £14.—W. Pace 
Murrayfield, Edinburgh. 


Electrical and every description of metal goods made 
to order. —V cercan Woaas, I, Roclinb-stroet, Islington, N 


Inventors’ Models Made and practically developed 
N charges. —Vo can Wos xs, Rocllffe-utreet, Islington, 
adon, N. 


Lathe, 3}jin. centre, self-acting, sliding, and screw- 
cutting, 9 metal chucks, drilling arrangoment, 4&0. — B.. 6), 
Fernlea - road, Balham, B. W. 


Planes, gun-metal malleable iron-finiahed castings, 
ready for inside fittings. Every kind —See Luat’s Catslogue. ‘ 


Vice, instantaneous grip, taking 12 inches, weig* 
b0lib. ; every vice varrunted. los—Sce Lx T' Catalogue. 


Tools. Best guide to purchasers. Send three at; 
for eur Fourth Edition. Reduced illustrated Catalogue. 
solicited testimonials, giving all satisfaction.— A. F. Luxt 
maker, Steam Grinding Mills, 297, Hackuey-road, London. 


Bioycles, of best make, from £4 12s., and ugh 
Sent carriage palu.—Tartor, Wakcfcld-street, Warring 


Hemorrhoids, Piles.—fpencer’s 5 
are the only certain and effectual remedy and preventive. 
2s. 13d. pont free. 


Hemorrhoids, Piles.—8 


immediate and permanent relief. 


cer’s Ointment EN. 
Spancss, W, Vysart-coad, Grantham, a 


ores, be. dd. post 
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EASY LESSONS IN BLOWPIPE 
ANALYSIS AND PYROLOGICAL 
MINERALOGT.—VII. 


By Lieut.-Col. W. A. Ross, F. G. S. (late R. A.) 
On Pyrological Reagents. 


soon distinguishes the two. (2 5 
a compound of boric acid and soda, calle 

by chemists an abnormal sodium borate ” 
(Valentin) the beautiful green pyrochrome 
afforded by pure boric acid before the 
blowpipe, is completely obscured and 
“swallowed up” by the stronger yel- 
low, or rather orange, pyrochrome of 
sodium, which also obscures any pyrochrome 
of substances or ussays added to its bead; 
but this is not the case with regard to sub- 
stances treated in boric acid; some of which, 
as copper, modify or alter the green colour 
of its pyrochrome to a surprising extent, 


ERZELIUS tells us that ‘“ Cronstedt | enabling themselves thus to be detected in 
used only three reagents : soda, borax, | infinitesimally minute quantities. There is 
and salt of phosphorus, devised by himself. | no other method, either in the “wet” or 


These reagents are still in use, and among 
the great number of those which have been 
tried since, not one has been found to re- 
place either of these. Itis singular enough 
that in the very beginning of this science, 
the very best reagents should have been 
hit upon.“ Sin indeed! But the 
fact is, this often-quoted remark is quite 
unworthy of the deservedly celebrated 
writer: not less on account of the utter 
disingenuousness of its premises, than by 
reason of the entire carelessness (if not 
worse) of its conclusions. For Berzelius, in 
charge of the archives of the Academy at 
Stockholm, knew very well that in 1741, or 
seventeen years before Cronstedt wrote 
anything, Cramer at Leyden had described 


| “dry” way (unless it be the spectroscope) 


| 


„ 
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exactly what Berzelius miscalled ‘‘Cron-| which can detect with such certainty, 
stedt’s Blowpipe,” with a hollow ball in the such a minute trace of copper in a 
centre, and had mentioned that he (Cramer) ; substance as this method can; whilst, as 
then used borax and soda as fluxes (Margraff, neither more nor less than 5 per cent. of soda 
of Berlin, having discovered phosphor | wholly obscures the green pyrochrome of an 
salt afterwards), most certainly by the ordinary pure boric acid bead, and turns it 
directions of the inventor of the chemical | yellow, the operator here approaches a 
blowpipe, Von Schvarbé, whose writings | quantitative analysis (Latin, quantitas, 


are (as Cronstedt himself mentions), also 
É 5 or hidden in the Stockholm 
Academy. Let Berzelius has the oonscience to 
write, or prevaricate, Antony von Schvarbé 
published nothing upon this subject, and it 
is not known to what extent he carried his 
researches”! But Cronstedt was a Swedish 
nobleman, whose famil) Berzelius 
lighted to honour”; and Von Schivarb: 
only a common miner and Nature's 
nobleman.“ The student of Blowpipe 
Analysis will soon see, from what follows, 
either that Berzelius could not have tried 
other reagents, as he says he did; or that 
his powers of observing and assimilating 
facts have been extremely over-rated. 


Borax and Borio Acid as Reagents. 


(1) Both of these (about the same price 
~——viz., 3d. per ounce, borax being generally 
in powder, and boric acid in white scales), 
ure fused in the same way on thie platinum 
wire ring support (Fig. 16), in O. P., by 
taking up a little at a time from the agate 


slab with the red-hot ring, until a transparent | 


colourless bead 18 roduced in each Case; 


a quantity) as regards the amount of soda 
present. (3) Sarel any substance 
except platinum, and that class of metals, 
can be added to a borax bead in O. P., which 
is not immediately and wholly dissolved: if 
the substance be chromatic (Greek, chroma, 
colour), and afford a coloured bead, it can 
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borax, after a little intumescence or swelling | 


up, fuses at once ; but boric acid, being very 
viscid, retains bubbles of air, steam, or 
other gases, which are with difficulty 


expelled ; and this fact, which seems merely 
an inconvenience to the careless ‘‘ observer,” 
is, in reality, of very great importance and 
value in showing the analyst, by the phe- 
nomenon call ‘* effervescence,” the 
preseuce of carbonic-acid gas (termed by 
chemists ‘‘ carbon dioxide”), and also of 
sulphuric acid (as in green vitriol” or 
‘ copperas’’) in the assay when added to 
the bead in powder and treated by O. P. 
Borax in such cases and conditions shows 
nothing, but merely dissolves the added 
powder without effervescence; nitric or 
hydrochloric acid would effervesce with a 
nate (or. assay containing carbon 
dioxide), but not with a sulphate (or assay 
containing sulphuric acid); hence boric 
acid and a blowpipe in such cases are 
really invaluable, for another simple test 
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certainly be thus detected by borax; but 
only at the (very serious) price of prevent- 
ing the detection of any other oxide or sub- 
stance present with it in the mineral or assay 
which does not thus afford a colour, or which 
affords a colour inferior in brightness or 
depth to the other, and is thus obscured or 
“swallowed up” by it. Thus, in a quali- 
tative assay by the blowpipe of the common 
mineral Smultite, which is a compound of 
the metals iron, nickel, cobalt, and a trace 
of copper, with arsenic, after the arsenic 
has been driven off by roasting,” as much 
as 55 the remaining powder applied 
to borax before the blowpipe affords only a 
blue transparent bead, hot and cold, which, 
even flattened on an aluminium plate and 
examined through a lens, is still only a blue 
bead. When this powder, on the contrary, is 
applied to a bead of boric acid under like 
conditions, notwithstanding the assertion of 


‘4 
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our best chemists thata similar solution takes 
place :—‘‘ most metallic oxides dissolve in 
fused boron-trioxide (boric acid) at a red 
heat; many of them uuparting to the mass 
characteristic colours.“ Roscoe and Schor- 
lemmer's Chemistry, Macmillan and Co., 
1877 — the above-mentioned metals, which 
have now been changed by roasting on 
aluminium plate, from ‘‘arsenides”’ into 
‘‘oxides,"’ so far from ‘‘dissolving,” as 
Messrs. Roscoe and Schorlemmer say they 
do, are seen to remain in the bead, utterly 
insoluble, both by any further action of the 
blowpipe, and in boiling water afterwards; 
to be separated in the bead from each other 
as easily distinguishable, or totally different 
forms; to ‘‘im ” no characteristic 
colour whatever to the mass or bead; 
and finally, to be each so acted upon whilst 
in this separate state in the bead, by O.P. 
or H.P., as to slightly change its appear- 
ance, and thus afford fresh evidence for the 
detection of most of these insoluble 
„ borates.” A little diagram (Fig. 44) will 
render this different action of borax and 
boric acid upon ‘‘ oxides” added to them 
before the blowpipe, sufficiently clear to the 
dullest student, unless he is determined to 
slide along in the pyro-chemical groove 
cut for hi by Messrs. Roscoe and 
Schorlemmer, as the students of Owens 
College, Manchester, are now doing; which 
will only lead him into a terrible collision 
with the express train of fact now rapidly 
approaching from theopposite direction, and 
running upon the broad gauge of common- 
sense and experiment. 

A (Fig. 44) is a bead of borax on a plati- 
num wire ring, to which a trace of well- 
roasted Smultite powder has been added in 
H.P.; as colours cannot be shown here, the 
Andrew’s cross represents blue, a perpen- 


dicular cross represents violet, a dot in the 


centre of an object represents brown, per- 
endicular parallel lines green, and soon. B 
is a bead of boric acid, to which a trace of 
the same powder has been added under 
similar conditions; both are supposed to be 
viewed through a lens. Mark the differ- 
ence! Instead of a jumbled solution (ac- 
cording to the Manchester doctrine) of 
everything, in which any colours possibly 
given to the bead by other oxides 
are completely overwhelmed in blue, 
the colour bestowed upon it by cobalt, 
even if the latter were only one- 


fiftieth the quantity of the others, we 


find the cobu/t present simply taking its 

lace in the bead with other separated 
borates: as opaque, violet balls (those with 

erpendicular crosses in B; the balls should 
be perfect sphericles, and not as they are 
represented in the figs.); the trace of 
copper present is at once perceived by the 
brilliant blue-green, luminous pyrochrome, 
which instantaneously replaces the non- 
luminous yellow-green one always afforded 
by the bead itself, uud by the one or two 
minute, black, opaque balls with coppery 
suffusion round them; seen in the left of B. 
The (generally) large percentage of iron is 
readily perceived by the proportionately 
numerous brown, opaque balls (those with 
a dot in the centre) surrounded by a rust- 
like matter; and finally, the proportion of 
nickel is surmised, and its presence easily 
ascertained by the appearance here of a few 
green fragments (seen to be definite crystals 
in a microscope), which have been turned 
white, with a metallic lustre, by H.P., ex- 
cepting one on the left, which has happened 
to remain green: it must be remembered 
that the whole of these reactions are 
developed in one trace of the powder. 
Besides these indications, combined, or chemi- 
cal water in the mineral, is shown (almost 
quantitatively) by a grey opalescene per- 
vading the whole bead; an indica ion not 
afforded by any other method of analysis 
“wet” or dry, as I am prepared to prove 
afterwards. When this combined water, 
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Jury 6, 1888. 
Table (I.) of Reactions of Pure Oxides in Boric Acid. 

Naes oF ELEMENTS* UNDER O. P. | Unver H.P. REMARES. ` 
Aluminium .. Al | White opaque fragments, rounded edges do. Evolves milk-like matter, with calcium-borate bull: O. P. 
Antimony .... Sb An ice-like mass ....... T R e do. See aluminium plate reactions. 
Arsenic ...... As | Brownish-white matter had bee ae ms 8 do Do. do. do. 
Barium te 8 balls evolving thick opaque matter do. Green pyrochrome por se. 
Beryllium ucinum 
Biamuth eases Bi | Rust-like flocculent matter e | do. See aluminium plate reactions. 
Boron ........ B INU sisari osese CC F ‘ Nil. Tested for by phosphoric acid, titanic acid, and teda. 
Cadmium . Cd | Transparent colourless balls, with woolly matter Reddish | See aluminium plate reactions. 
Cie ce | mec a , e 

ar n e. @ e es @eeevee8@etevoexseeeceaneseeeesenecsenesse e i 10 A 3 8 s 
6 sas ai Brows arent balls 8 e winters fe. eee spac eesti ea borate balls. 

orine m ue p.c. with copper oxide do. bs plate reactions. 

Chromium .... Cr Green. opaque frapmente 3 e do. Diss. by Na O. P. to green bead, pink, hot. 
Cobalt zo | Black opaque balls aa pie was E Violet opaque. | Diss. by Na O.P. to pink bead, blue, hot. 
Copper Cu | Blue-black opaque balllbod e ce ccceee Coppery suffusion. Instantaneous blue-green pyrochrome. 
Didymium .... Di Pale violet transparent balls sees Rae tens do. Lines in spectroscope. . 
Erbium ...... Er | White opaque rs ate balls after long O.P....... do. Spect. lines in Ca borate balls. 
Fluorine ...... Fl | Effervescence, with choking smell... ee do. | Vesiculated and breathed on, a green light O. F. 
Glucinum .... Gl | White opaque fragmenttee r do. Unaltered by lime-balls in O.P. 
aoe wats aie erste a C e ae ä a 

ydro aoe esct. matter as chemical waterrr 0. orange pyrochrome. 
Lan. ee xe Proen. opaque palli with rust-like matter | N 5 with 5 5 

thanum . La ueish transparent balllll zzz. 0 1 . spect. lines in Ca bora : 
ad. . Pb White opaque matter e eres F do. With sublimate, a transparent bead. 

Lithium .,.... Li | Dissolves cobalt balls to pinn k.. q do. | Green p.c. made violet by 5 per cent. 
Magnesium . Mg | White opaque balls, transparent, after long O.P. .... | do. | Makes lime-balls opaque while hot. 
Manganese .. Mn | Brown transparent balls. Colourless. | Tested by P acid, blood-red bubbles, O. P. 
Mercur, Hg | Ni seeds ee eee ⁵—-ẽ—Rññ 8 do. In glass bulb, whitens gold-leaf sp. lamp. 
Molybdenum .. Mo | Black ogaque fragments . . do. | On add. of Paid H. P. a green bead. 

ickel ....... . Ni | Green opaque fragments. White metallic. ; Diss. by Na O.P. to brown bead. 
Niobium ...... Nb 1 opaque eae ere e do. Diss. in Ca borate O. P. to brown ball O. P. 

i .. . N | An amethystine with MnO, in H.P. 
Platinum .... Pt | Infusible , e „ š re „ n do. Fused with P acid on C O. P. to cryst. ball. 
Potassium .... Ka | Dissolves cobalt balls to pink ——ͤ— ree do. Green pysvenrome unaltered. 
i aa se a ince wero a 2 ap 3 PE 985 a y sire of pager acid H.P. a blue bead. 

elenium .... mell of rotten horsera cee oieiatglé slee'Scic male T o. See Al plate reactions. 
Silicon Si | White sharp-angled fragmente q | do. Grey opalescent matter with lime-balls O.P. 
Silver ........ Ag | Yellow creamy streaks with reddish spots .......... 'Tortoise shell-like. See Al plate reactions. 
Sodium ...... Na | Diss. cobalt balls to pink suffn. ...e.sessoesecsossea | do. | Green p c. completely yellowed by 5 per cent. 
uae TET 5 Eprat ppt tia alls melted trnsprnt. by alumina 5 | 917 coe ae yon P. 

phur ...... GFVESCES a S h dese ek Siw weds esas 5 0. Black stain with carbon on silver. 

a ; 15 prowa opaque fragments E ET E P | 36 eae ve 5 to brown ball O. P. 

e urium ° e i eee aese essere „6 „ „ „6 „ „ „ F 2699 246 O. A ce p reactions. 4 
Thallium .... Tl | Nil 3 e 3 do. See Al plate reactions. 
Thorium 35 Sa opaque fragmente e | a E EN 8 

TTW OU ellowish white opaque fragments e ö o. See reactions. 
Titanium .... Ti | Yellow opaque N e e 5 | Blue, opaque. | With Na H.P. diss. to amethystine bead. 
Tungsten . Wo | Black opaque fragmente e | do. On add. of P acid, H.P. a blue bead. 
Uranium .. Minute Black opaque fragments........... petites T do. | With Na H.P. diss. to green bead. Lines in spect. 
Vanadium . Va | Black opaque fragments, forming balls after long O.P. do. | Diss. by Na H.P. to dark bluish-green bead. 
Yttrium ..... . Yt | White opaque fragments F i do. Diss. in lime balls O.P. Faint lines in spect. 
Zinne... . . Zu | Semi-trnspt.small balls, with op. matter, like boiled sago | do. See Al plate reactions. f 
Zirconium . Zr | White opaque fragments ....essscesecceassiesseess ! do. Evolves opaline matter per se in O.P. 


* These, with their contractions, should be committed to memory by the student. 


which shall be afterwards proved to exist in 
every known mineral, even in the so-called 
‘‘anhydrates ” (Greek, an without, and 
hudor water) and in ruck crystal (which is 
„pure silica) itself—renders the boric acid 
bead so opaque that the contained balls and 
fragments, &c., cannot readily be perceived 
even through a lens, the process of vesicu- 
lation —or blowing the small bead, as a 
lassblower would, into a comparatively 
ge ‘‘vesicle” or bladder—must be resorted 
to; or else the bead must be boiled in dis- 
tilled water, and theinsoluble contents treated 
in a fresh bead—a much longer and more tedi- 
ous affair. This process, devised by me in 
1867, is very easy, and almost as amusing as 
„ blowing soap-bubbles,” for the vesicles are 
extremely thin, and therefore possess the 
same iridescent colours, consequent upon 
light interference —it would not, how- 
ever, be fair to mention the distinguished 
philosophers I have seen blowing bubbles“ 
at my house! The operator must have a 
spare mouth-blowpipe, from which the 
nozzle (B, Fig. 1) has been removed, ready 
at his right hand: the bead is taken, red- 


cally useful, as in detecting traces of fluorine— 
a fact to be afterwards explained with 
reference to this Fig. If these separated 
borates (with the exception of the chemical 
water borate) are desired by the operator so 
as to be weighed separately in an ‘‘ assay 
balance,” all he has to do is to throw the 


Fie. 46.— W LINES IN CA BORATE 


YTTRIUM AND EnI Vu. 


hot, from O. P. by the left hand, and a n = 
moderate but rapid blast sent through the iE E l 
latinum-wire ring from the jet (A. Fig. 1) 

efore it cools. Fig. 45 (natural size) is URANIUM. 


something like the result, only very much 
larger vesicles than this will be blown, 
especially by the beginner. It will be 
evident from a synchronous (Greek, sun to- 
gether, and chronos time) or simultaneous 
examination of Figs. 44 and 45, that these 
insoluble borates can be very much more 
easily perceived and identified in the vesicle 
than in the bead, Vesicles are also chemi- 


N.B.—Lines of the Solar Spectrum are prolonged. 


bead, or quicker still, the vesicle, wire 
and all, into the little capsule, full of 
boiling distilled water, which he has 
ready (H, Fig. 9). The boric-acid bead 
itself is rapidly thus dissolved, but the in- 
soluble borates, whether in balls or frag- 


ments, are found at bottom of the capsule 
and can be obtained by first carefully 
decanting a portion of the water, and then 
upsetting the capsule upon a pad of clean 
white blotting paper, whence the dried 
borates may be picked up with forceps or 
brushed with a small hair-pencil, into the 
pan of the balance. They can also be ob- 
tained by decanting and adding distilled 
water until no free boric acid is left in 
solution, and gently evaporating the water 
left in the capsule. Surely these enormous 
advantages possessed by boric acid, far more 
than counterbalance its single disadvantage 
of not being quite so easily fusible before a 
mouth-blowpipe as borax is? As this is in- 
tended to be a complete treatise on the ele- 
ments of blowpipe analysis I shall neverthe- 
less where such a course is useful, detail the 
blowpipe reactions of borax, &., with 
minerals, selected and condensed from the 
notes of some of the best workers at Frei- 
berg University ; and it must be remembered 
by the student that he has only to add the 
proper proportion of soda before the blow- 
pipe, in order to convert his boric-acid bead 
into a bead of borax, and thus obtain all its 
reactions afterwards, in addition to those 
previously obtained of the former. Thus, if 
he fuses on bead B, the proper amount of 
soda in O. P., so as to melt the whole of its 
contents together, it is obvious that he will 
obtain a simple blue bead as A. He, there- 
fore, need not take borax with him on his 
travels, but only boric acid and soda 
separately, wherewith to make borax aiter- 
wards, and thus obtain its colour reac- 
tions. 

The accompanying is a table (1) to which 
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the student will often have to refer, of the 
reactions of pure oxides in boric acid, sup- 
posed to be viewed through an ordinary lens. 

Want of space necessitates the postpone- 
ment of the remaining portion of this 
article; but a large table of general reac- 
tions, at one view, will be given. 


THE ENGINEERING AND METAL 
TRADES EXHIBITION. 


PHE Exhibition opened to the public 
yesterday at tħe Agricultural Hall 
covers a wider field than that so successfully 
inaugurated by Mr. Samson Barnett last 
year, for while that was confined almost 
exclusively to naval and submarine 
appliances, the present exhibition includes 
anything, and we might say everything, 
connected with engineering and the metal 
trades. Although it is impossible for the 
great steel and iron makers to bring their 
blast furnaces and forges to Islington, they 
have brought specimens of the ores and of 
the finished product, while the engineers 
have apparently brought nearly every- 
thing they could possibly carry over 
the railways and erect in the Hall. The 
naval element is well to the fore with 
exhibits of all kinds connected with steam- 
shipping, and the workshops are ably repre- 
sented by all sorts of tools, appliances, and 
finished work, while even University and 
King’s Colleges endeavour to show what 
they are doing to train the next gencration 
of engineers and workmen. Models of 
ships and engines are not perhaps so numer- 
ous as they were at the exhibition of last 
year; but all the component parts are 
shown in one form or another in real size— 
save the hull and masts—and as those are 
supplemented by exhibits which come into 
the category of engineering—a very wide 
term nowadays—the exhibition cannot fail 
to be interesting to a very large number of 
poopie Of actual novelties there are few; 
ut there are many things which have 
not been publicly exhibited before, and 
the visitor has an opportunity of 
seeing under one roof a collection of 
tools, appliances, and finished products 
with which, but for these exhibitions, he 
might have no opportunity of becoming 
acquainted. Practically, every branch of 
engineering is represented — civil, me- 
chanical, hydraulic, pneumatic, mining, 
railway, sanitary, and even electrical, havin 
one or more exhibitors. The electric 
railway, however, which was to have been 
one of the chief features of the show, could 
not be made ready in time, and the gallery 
reserved for it has, consequently, been 
occupied, at the last minute, by exhibits, 
some of which may be considered rather 
beyond the scope of engineering and metal 
trades. The most notable exhibits, both for 
variety and the size of the articles, are those 
of Sir J. Whitworth and Co., and the Leeds 
Forge Co. The former exhibit a variety 
of articles made in fluid compressed 
steel, including a propeller shaft ööft. 
long, 18łin. diameter, with a hole 
10in. in diameter through it; the weight 
being 151 tons. Among crankshafts they 
exhibit one double throw 26ft. long, 1Sin. 
diameter, having 24in. throw, which weighs 
12tons l2cwt. A specially interesting 
article to marine engineers is a cylinder 
lining with internal flange made from a 
hoop of fluid pressed steel, and enlarged by 
forging to Slin. outside diameter by 59in. in 
length. The thickness is 1?in., and the weight 
65cwt. Another interesting exhibit made 
by Sir Joseph Whitworth and Co. is an air- 
vessel for the Whitehead torpedo, made of 
fluid pressed steel, and tested to proof pres- 
sure of 1, 500lb. on the square inch. The 
thickness of the metal is from ‘25in. to‘33in., 
the length of the vessel 5ft. Gin. ; diameter, 
l4in. ; and weight, lcwt. Zar. IIIb. 


The lightness of a vessel to with- 
stand such enormous pressure will at- 
tract attention, as it provides facili- 
ties for using compressed air as a 
motive power. A 3-pounder breechloading 
gun, mounted on naval carriage for yachts, 
some shot tubes for guns lighter and 
stronger than Damascus barrels, and a pro- 
jectile fired from a 12in. Whitworth gun, 
illustrate the inventions of Sir Joseph in 
the shape of arms, while a splendid Qin. 
lathe, a workshop measuring machine read- 
ing to within the 100,000th part of an inch, 
and several boxes of standard measures and 
gauges illustrate the manufactures which 
have given this firm its world-wide fame. 
The Leeds Forge Company close by also 
exhibit some large and heavy pieces of work 
in their special line, including a ‘‘ trophy of 
Fox’s patent corrugated flues, with samples 
showing the process of manufacture. The 
feature of their exhibit, however, is a single 
front boiler, one of eight in course of manu- 
facture for the R. M. S. Moselle. It is fitted with 
two mild steel flues, 3ft. 7sin. in diameter, 
the corrugations of which were rolled at one 
heat in Fox’s patent corrugating mill. The 
end plates are each in three pieces, z in. 
thick, and flanged round the outside toa 
depth of 8}in. The holes for the flues are 
flanged to a depth of 3}in. A plate, flanged 
all round, forms the back of the firebox or 
combustion chamber, and is so arran as 
to avoid having a seam of rivets in the 
crown. The shell is of mild steel, }éin. 
thick, in three rings of three plates each. 
In order to give an opportunity for 
thoroughly inspecting this boiler, the inte- 
rior is fitted up as a miniature boudoir, and 
illuminated by incandescent lamps, sup- 
plied with current from a storage battery. 
Another interesting exhibit is the cor- 
rugated furnace removed from one of 
the boilers of the Assyrian Monarch. 
9 to shortness of water, this furnace 
tube became red hot and collapsed under 
pressure, drawing out the corrugations until 
the plate became straight. The material is 
the best Yorkshire iron, and it yielded 
quietly, relieving the boiler without injury 
to anyone. Some specimens of welding by 
Fox’s putent machine, using a flame of 
Leeds gas mixed with air, are shown, and it 
is stated that, on testing, their tensile 
strength is within 6 per cent. of the original 
strength of the plate, whereas other speci- 
mens, welded by the*coke fire, are only 
within 35 per cent. of the original strength. 
Messrs. Jeakes and Co., of Great Russell- 
street, Bloomsbury, exhibit a large Clement’s 
self-reversing dash wheel washing ma- 
chine, 6ft. in diameter, which con- 
sists of an outer case and an inner 
revolving cage, the centre shaft carrying a 
set of automatic striking gear, which cause 
the revolving drum to reverse its motion 
after every three revolutions. Amongst the 
other exhibits of this firm is an ironing 
machine, in which the roller or iron“ is 
heated by steam. A selection of the wood- 
working machines of Fay and Co. is shown 
by their agents, the variety wood- worker“ 
being of special interest to mechanics. 
Messrs. Anderson and Hunting, of New- 
castle, also show some noticeable wood- 
working machines. Dick and Co., of Leaden- 
hall House, exhibit narrow-gauge railway 
plant, including a locomotive for 2ft. 6in. 
gauge, cylinders 6in. by 12in. stroke, four 
wheels coupled and trailing wheels, the 
weight, empty, being 5} tons. The loco- 
motive will, it is said, haul 85 tons on the 
level. The Caloric engine and Siren fog-signals 
exhibited by the Company of that title will 
attract attention, as they are in use at several 
points on the coast; and so will the drawin 

presses and spinning lathes for working an 

stamping sheet metals, as they are tools and 
A rarely seen outside the factory. 
Selig, Sonnenthal, and Co., of Queen Victoria- 


street, exhibit a variety of lathes, planing, ! 


drilling, punching, and shearing machines, 
chucks and twist. drills, and tools of various 
kinds. Churchill and Co., of Cross-street, 
Finsbury, have also a large and interesting 
collection of tools and appliances, chiefly of 
American design. These include Pratt and 
Whitney Co.’s lathes, Brown and Sharpe's 
universal milling machine, Morse twist drills 
with machines for grinding them, and 
appliances for using them, several 
varieties of parallel and sudden-grip vices, 
and a host of articles too numerous to men- 
tion. Amongst the steering-gear, the 
“steam quarter-master, exhibited by 
Higginson and Co., of Liverpool, will 
attract attention. The helmsman moves the 
wheel in the usual way, but steam is made 
to do the work, though the steering can be 
done by manual power if desired. There 
are several other devices of the kind in the 
Exhibition which merit attention. Lowood 
and Co., of Sheffield, show specimens of the 
peculiar silicious rock known as (Canister, 
which is found in the South Yorkshire coal- 
fields, and is invaluable to the iron and steol 
trade, though little known outside. Samples 
are shown as taken from the mine, prepared 
for use, and after use in steel and other 
furnaces. Boyle and Son, of Holborn 
Viaduct, have a large collection of 
their ventilators, and exhibit the ap- 

lication of their system to steamships, 

welling- houses, and public buildings. 
They also show their patent heating appara- 
tus for warming the air supply as it enters 
in cold weather. Barnett and Foster, of 
Eagle Wharf- road, as last year, exhibit 
their diving apparatus with a model diver, 
and also a collection of what is known as 
“ sodawater machinery, which includes 
bottle brushing and rinsing machines, 
siphon bottles, and counter fountains. The 
Railway Signal Company, of Fazakerley, 
show a variety of signal appliances of dif- 
ferent patterns, and a model of Park Pryce’s 
patent train protection bar. A model of 
the Channel Tunnel, shown by the Sub- 
marine Continental Railway Co., will, no 
doubt attract some attention, and lead 
to a good deal of conversation amongst 
visitors, and to the expression of not 
a little difference of opinion as to the possi- 
bility of making it, ventilating it, and work- 
ing trains through it. The most interesting 
portions of the exhibit of the Phosphor 
Bronze Co. are the specimens of worn 
articles of that alloy—such as a worn slide 
valve face from the Poonah, locomotive 
slides from the N.E.R., worn piston rings, 
bearings, pinions, and eccentric apr 
Astbury and Dawson, of the Atlas Works, 
Grantham, show amateurs’ and workshop 
lathes, ö, 6, and in., compound slide-rests, 
and an assortment of stan 4-jaw chucks 
from 10 to 24in. in diameter. One of the 
din. lathes is a hollow spindle, single speed, 
with cone pulley for strap—a special 
tool to meet the wants of electrical 
engineers. Mr. J. H. Evans, of Wardour- 
street, has an exhibit of amateurs’ 
lathes, slide-rests, and appliances for orna- 
mental turning, including the principal 
special tools he has described in these pages. 
Lee and Hunt, of Nottingham, also show a 
nice 44in. screw-cutting lathe with acces- 
sories. Non-conducting compositions for 
applying to boilers and steampipes, and 
asbestos manufactures are well shown. In 
the first case Messrs. Leroy, of Gray-street, 
exhibit, amongst other specimens, a curved 
pipe, with the covering composition painted. 
grained, and varnished, as applied to steam 
pipes when passed through rooms where 
their heat me appearance in the naked form 
would be objectionable. In the second Mr. 
John Bell, of Southwark-street, takes a pro- 
minent place with his special preparations 
of asbestos for the use of engineers. In this 
connection, too, we may note that Mr. 
Morgan, of Gloucester, exhibits his compo- 
sition for preventing incrustation in boilers, 
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and his patent chemical injector for feeding 
it. The British Gas Engine and Engineer- 
ing Company, of Queen Victoria-street, 
exhibit several of Atkinson’s patent gas- 
engines from man power up to & horse; 
and Pearce, Frank, and Co., of Manchester, 
have at their stand two of Robinson’s patent 
hot-air engines. Hunter and English, of 
Bow, show hydraulic capstans and other 
appliances; while Fielding and Platt, of 
Gloucester, exhibit a variety of hydraulic 
riveting machines. Emmerson, Murgatroyd, 
and Co., of Stockport,exhibit some of Pictet’s 
ice-making machines, one capable of turn- 
ing out three and a half tons of block ice 
in twenty-four hours, which is also shown 
us applied to refrigerate a cold store, and 
a smaller machine capable of making 
about 10lb. per hour. This latter we 
described at some length on p. 243, last 
volume. Amongst miscellaneous exhibits, 
we may mention that Biernatzki and Co. 
have Prof. Klinkerfues' weather compasses 
for making weather forecasts without cal- 
culations, and a universal hygrometer which 
indicates the percentage of moisture and the 
dewpoint simultaneously. The working 
men ” have sent some very creditable models 
to their section, and the Loan collection 
also contains a variety of interesting models 
and drawings. There is little doubt the 
exhibition will be a success from ull points 
of view, and visitors will be sure to find 
much to interest them. We have found it 
impossible to do more than mention many 
of the exhibits, while others may appear to 
have been neglected. Wecan only say they 
are well worth seeing. We should, how- 
ever, specially state that the season ticket 
is stamped in thin Delta metal,” an alloy 
which is shown in a great variety of forms 
and shapes by Mr. A. Dick, of Cannon- 
street. Mechanics who understand the value 
of such exhibitions will not need any urging 
to pay a visit to the Agricultural Hall before 
the 22nd inst., but students in particular 
should avail themselves of the opportunity 
of verifying their book knowledge by a 
practical acquaintance with the appearance 
of the articles described. 


PRACTICAL NOTES ON PLUMBING.— 
LXXI.* 


By P. J. Davies, H.M.A.S.P., &c. 
(Continued from page 379.) 


Horizontal or Rocking Shafting, &c., for 
Distant Wells, &c. 


E now come to horizontal shafting for deep 
and other wells, for which turn to Fig. 349. 
A is the ordinary wood or iron stage, upon which 
the pumpbarrel is screwed or bolted ; B the bow 
coupling, C the roller girder, D the pump-rods 
carried up to E, and which are connected as if 
to the vibrating lever, &c. At this joint E is a 
crank formed on the horizontal shafting, which 
works or rocks on two or more plummer blocks, 
as at F G; and at the other end is another crank, 
which must be bent over on the same side, as at 
E, otherwise the hand-stroke will give the back- 
stroke to the pump, unless otherwise arranged. 
The crank H is fitted to the connecting rod I of 
the handle, by means of the guide-rod and sling; 
the latter of which, in this case, is utterly useless. 
But notice the difference at the pump-handle 
KLM. Here the handle is connected direct 
into the cranked horizontal shaft at M, then the 
shaft is cranked at N, but with an upright crank 
N, and which is again connected to the recipro- 
cating shaft N Q. 

This shaft should run upon upright rollers or 
runners, as shown at O J, a view of which is 
enlarged at 1, 2, 3, and to the crank Q, where 
another joint is made to the well-rods, which, in 
their turn, pass through the roller guides at S. 
Sometimes the rod R Q is connected to a vi- 
brating lever, which at times is fixed on the stage 
at S, more especially when the well is a shallow 
one, and from the lever to the pump-rod with 
bow-key connection or otherwise. Although | 


* From the Building News, All rights reserved. 


U L 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 954. 


7 


fii 
. A 


NE 


wa | 


SN 


AN 


N Se ONY 
SG NS 
SLE 


WE 
== 7 un ! 
a WS À 

WA N 
Nn É 


NNN 
ANNA ; N TT 
WY 
ANS x 
Wy S 
N — 


x N 


" > J $ Ss ` 
NG ` es * 
OSS AN RM Qos 
Oy» DD N NY MS ~~ 
Mz MMOS À 
sta ubht i 
i A 11 


SS 


have, for convenience sake, shown both these 
horizontal rods above ground, yet they are very 
often to be found in wells from 30 to 150ft. 
below the surface; and when, in very dangerous 
wells, such work has to be done, great care 
should be taken to execute it in a good, sound, 
and substantial manner; and the greatest care 
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should be taken to fix your cranks, runners, and 
plumber boxes in a straight line, so that the 
shafting cannot bind or bite the sides of the 
brasses, &. The following is a good rule to 
adopt. When you have a job of this kind, get 
all your blocks or sleepers in for the rollers, 
plummer blocks, cranks, &c., and lay them in 
position, then place the rods on them and con- 
nect everything you can to work smoothly. Then 
bore the holes bs the bolts or screws to screw 
down, and fix the blocks without a move. Yon 
tre then sure to bave the rods and shafting to 
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work without grinding or biting the shafting. 
Such levers or pump-handles are fixed on to the 

lank, as shown at Figs. 350 and 351. The 

tter is a very simple method of fixing the lever 
through the k, andalso the guide These 
planks are often mortised into a plank or sleeper 
over the well, or otherwise let into an iron shoe, 
as shown at K X Z, Fig. 339, and at ST R, 
Fig. 350. 

(To be continued.) 


Correction.—In Practical Notes on Plumb- 
ing ” for June 29, page 378, seventh line down 
from commencement of article, read for six 
teeth, “ twenty teeth.”—P. J. D. 


PATTERN MAKING. VIII. 
Mortise Wheels. 
(Continued from page 355.) 


NM wheels are those in which 
wooden cogs are used instead of iron teeth. 
In a large mill or factory where many pairs of 
wheels are in constant work, and at 
high speeds, the noise and the shock woul be 
unendurable if iron toothed wheels alone were 
used. To prevent this nuisance, wheels with 
wooden cogs are made to gear with iron fellows. 
They answer admirably, but are very expensive, 
involving, not only the cost of the wooden 
teeth, but the pen Le and filing to a smooth 
surface of the flanks of the iron teeth (scarcely 
necessary, though, in the case of machine moulded 
wheels), without which precaution the wooden 
teeth would become rapidly abraded. 

To make the mortise wheel pattern, proceed 
generally as for an iron wheel. But bear in mind 
that the thickness of the rim here should be equal, 
not to the thickness of the teeth, but to their 
pitch—a deep mortise being essential to the 
steadiness of the tooth-shank. Also that a thick- 
ness of metal must be left beyond the ends of the 
shank, equal to about four-tenths the pitch. The 
cogs, moreover, are about a third thicker than 
those of the iron wheel into which they work, 
and no clearance is allowed between the two. 
Core-prints must be used for the mortises, 
whether the wheel be made by pattern or by 
machine, and a core-box containing the requisite 
amount of bevel must be made. The 
taper given to these mortise cores should 
not be more than zin. on a side, for each 1}in. 
of depth, for if it becomes excessive the teeth 
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will have a tendency to spring when being driven 
into their pluces, and so, possibly, by setting u 
too much vibration in the wheel, the rim wi 
become broken. And further, largoly tapered 
teeth will work loose earlier than those tapered 
to only a moderite extent. In a spur-wheel the 
prints will come to the top edge of the rim 
(Fig. 29), and the portions of the prints which 
rauch above the raortises will be ‘‘stopped”’ up 
after the cores are placed in. The best way is to 
make the core- box to stop itself off —that is 
to take out mortise and fill up the entire print 
besides. Fig. 30 represents a core thus made. 
In a mortised bevel it is not necessary that the 
prints come to tho top edge; but their upper ends 
must be chamfered off, so that they may not drag 
the mould. (Fig. 31). The core- box will be made 
to correspond. 

Having the wheel castings, next comes the 
fitting in of the teeth, or the ‘‘ gearing it, as it 
is termed. This was formerly a speciality of the 
millwright; but now the pattern maker looks 
upon it as his legitimate work. We suppose, 
then, that the rim, both face and edges, has been 
turned, as in good work it should be, and delivered 
into the pattern maker’s hands to be geared. 
First, as regarding the selection of the wood for 
that purpose. Hornbeam, apple-trce, oak, 
ucacia, beech, are commonly used. On the 
whole, I think apple-tree carries the palm ; but 
hornbeam, beech, and oak are also very good. 
One essential is that the wood be the driest pro- 
curable. Unless the mortise wheel is to go into 
u damp situation, asin the pit of a mill wheel, it is 
teeth are certain to shrink in time, and the rattling 
of a quantity of wooden cogs in their sockets is 
quite as intolerable as the rattle of iron and iron 
wheels would be. 

Saw the blocks out so that the points of the 
teeth shall cut across the end grain; let their 
- shanks project about an inch from the inside of 
the rim, and leave also sufficient allowance on 
their faces and points for turning. Shank them 
with u handsaw, using a templet to insure 
uniformity throughout, and leave a little, 
say y, on each side for accurate fitting with a 
re bate plane. Ifa circular saw is available, the 
labour of handsawing may be avoided by making 
a block or carrier to slide along the saw bench, 
holding the tooth in such a position that the 
shoulder of the shank shall coincide with the 
top ef the teeth of the saw. 

Now fit the teeth in carefully, driving them 
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tightly with a fitter's hammer or a light sledge, 
until their shoulders are within zin. of the rim. 
With a pair of compasses scribe the shoulders of 
the shank or tenon parallel with the rim, then 
knock out and cut to those scribed lines. Get 
some oil paint, thickly smear it over the tenon, 
and drive the tooth block finally home. There 
is some knack in driving these cogs, for though 
they will bear, and indeed ought to have, hard 
driving, vet it is possible just to exceed the limit, 
and to burst the rim of the wheel. The ends 
just past the tenon are also apt to fly off with 
the final blows. To prevent this they must not 
be undercut, and the strokes should be given just 
over the shank, not dey nd it, and should be dead 
and firm, not elastic in character. 

The teeth, although fitted carefully and driven 
home firmly, would yet work loose in time if no 
further support were afforded them. One modo 
of securing is to drill holes through the metal at 
the ends of the mortise, and to drive wood screws 
through these into the tenon. (Fig.32.) This is 
strong and neat, but it requires a lot of drilling. 
Another way is to cut out dovetailed ves In 
that portion of the tenons projecting inside the rim, 
and to drive in wedges between the contiguous 
teeth. (Fig. 33.) is also has the merit of 
security, but neceasitates labour which is utterly 
supertluous. Thesame end may be accomplished by 
a third method simpler than the other two. Bore 
holes at the ends of the tenons within the rim, and 
close against it drive pins, which may be either 
pointed wires, or clout nails with the heads cut 
off, into these holes, allowing about jin. of pin 
to stand out from the wood. (Fig. 34). This is as 
firm and lasting as any other fixing, and has the 
merit besides of being expeditious. 

Having secured the cogs, the wheel must now 
be put in the lathe again, and their faces and 
points be turned. he pitch-lines and the 
striking lines for the radii of the tooth flanks are 
to be run round, and the teeth divided and marked 
out, and cut through with gouge, chisel, and 
straightedge. They are not glasspapered, but 
simply wiped over with oil. The wheel is then 
fit to be put in its place. 


Splitting of Wheels. 


It is sometimes necessary that a wheel should 
be cast in two halves, as, for instance, where, from 
its intended position in the middle of a shaft, or 
between other wheels, it could not be driven on 
endways in the usual method. Being made in 
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two, provision must be given for securing the 
parts together when in place. This is done by 
casting lugs or ears on opposite sides of the boss, 
and in corresponding positions within the rim. 
Holes are cast through these to receive the bolts. 
(Fig. %.). Sometimes—and this is the neatest 
way—the wheel is split through the centre of an 
arm. In small castings this has aless unsightly 
appearance than the lugs. Each half arm, 
however, must be made of the same width and 
thickness as an entire arm, else the splitting 
would become a source of weakness. (Fig. 36.) 


The details of the process are the same, both in 
pattern and in machine wheels. Make the lugs 
and fasten them on each side of a core print, 
sufficiently deep and wide to support the core in 
a vertical direction and of the proper thicknese— 
from }in. in small wheels to in. in large ones. 
(Fig. 37.) Secure these lugs in position. Then 
make a templet of the splitti late for the 
moulder, following the outline of the print, and 
the portion of the wheel it is intended to split. 
Cut in it holesof theintended sizo for the bolts, and 
in the proper centres. From this templet wrought 
or castiron plates will be made. They will then 
Be covered over on cach side with a thickness of 
loam or of tar, and will be dried. Round cores 
of the same length as the thickness of the double 
lugs will be thrust through the holes, 
proj ecting equally from each side to form the 

lt holes in the casting. These plates thus pre- 
pared will be dropped into the prints dividi 
the lugs, and will part the casting in two. 


Shrouding. 


Shrouding a wheel means supporting the 
teeth at their faces with a flange or annular ring, 
and may be either half or whole shrouding, 
according as it extends to the pitch line, or to 
the points of the teeth. (Fig. 39.) It is of 
especial value in small pinions having weak 
roots, and is commonly believed to increase their 
strength by 40 or 50 per cent. 


Whiten the shroud comes in the bottom of the 
mould, it is essential that it be left loose from the 


body of the pattern, being simply dowelled on to 
prevent it from becoming rammed away from 
its proper position. In the top of a mould it is 


also desirable that it should be left loose, though 
not so absolutely necessary. In the case of a 
machine-made wheel, shrouds would be struck 
by boards, and the broken edges of the mould 
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would be mended up afterwards, with a sweep 
similur in section to the shroud. 
Breaking Strength of Teeth. 

A wheel-tooth is a loaded beam or cantilever, 
its length being the distance from root to point, 
its depth the thickness of the root at its base, its 
bicadth the breadth of the wheel. To ascertain 
the strength of a cantilever the rule is: ‘‘ Square 
the depth, multiply by the breadth and the 
strength of atonal; and divide by the length. 
A cantilever of good cast iron, lin. square and 
lin. long will sustain a dead load of 6,000lb. 

‘ before it breaks. Applying this to the tooth ofa 
wheel of l}in. pitch, 34 on face (Fig. 40), we find 
that it will sustain a dead load of— 

LE x 3h x 6000 © 22212lb. 


1 
before breaking. Dividing this by a factor of 
sufety, say, 10 (it should be large for gearing), 
we get 20cwt. nearly, as a perfectly safe loud for 
such a tooth.“ 

But it is usually assumed that two tecth are 
always in gear at once, which assumption would, 
if correct, double the effective value of our cal- 
culation. And it is quite true of a pair of large 
Wheels not very disproportionate in relative 
diameter, and properly marked out. Two teeth 
are always in gear at the same time, and some- 
times three ; but in a large wheel and small 
pinion working together such is not the case. It 
38 only possible to obtain such a result in the 
latter instance by using a rolling circle so large 
that the roots of the pinion would be greatly 
undercut and weakened thereby. Be it under- 
stood that my assertion is not that two teeth are 
never in gear at once, for they are, but that at 
regular intervals, just when one tooth is enter- 
ing and the next one leaving there is a moment 
when the strain is all cencentrated on the flanks 
of one. For this reason it is prudent to reckon 
only on the contact of single teeth. 

It ig sometimes considered safer not to estimate 
the strength of a tooth on the supposition that 
the strain is distributed along the entire flank, 
but to imagine that it is concentrated on one 
corner only. (Fig. 41.) This will not affect the 
method of our calculation, since tho triangular 
piece is a cantilever still, but only the dimen- 
sions upon which our estimate is to be formed. 
For badly made wheels this is undoubtedly the 
safer plan; but if the wheels are struck out and 
made properly, and the strain is calculated for 
one tooth only of each wheel in gear at once, 
there is no need to base our estimate of their 
strength on this theory. 

Ratios of Wheels. 

Wheels act as straight levers, in which the 
mechanical advantage is in inverse ratio to the 
radu of their arms. Also circumferences and 
their radii being always proportional, it matters 
not whether in calculating the power or the 
velocity ratios of wheels, we take their radii, cir- 
cumnicrences, or number of tceth. Further, in 
calculating the power gained by a train of wheels, 
the geometrical, and not the arithmetical, product 
of the whole must be taken. Hence the rule for 
calculating the power of gearing is: Divide the 
product of all the wheels (either their radii, dia- 
meter, circumference, or number of teeth) by the 
product of all the pinions; the quoticnt (friction 
disregurded) is the gain in power. Thus, ina 
train of gearing, let W, W’, W represent wheels 
of 60, 90, 140 teeth respectively, and P, P', P” 
pinions of 10, 12, 16 teeth. then, the pinions 
driving, the mechanical gain is— 

W x W W 60x 90 x 140 
Px Px P 10 X 12 x 16 

Lastly, having two proportional factors of a 

wheel given—to find the third 
Let v = ratio of circum. to diam. = 3714159 
n = number of teeth 


= 393°7. . 


d = p. diam. in inches 
p = pitch of teeth. : 
Then (1) The diam. and pitch bcing given, to 
find the number of teeth— ` 


ae 
(2) The number of teeth and diam. being 
gi von, to find the pitch— š 
p= 7 d 


(3) The number of tecth and pitch being given, 
to find the diam.— 
„ 


* 
(To he cui tin.) 


—— —3-—u—ꝓP JETTEC ope Sh Sora, Nel 
In a bevel whee) we must base our uid ul Hon on the 
anean dimensions of the tooth. 
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PEASE’S “FACILITY” NOSE-PIECE. 


HE above apparatus for the microscope has 
been repeatedly referred to recently in the 
ENGLIsH = MeEcHANIC; our „ microscopical ” 
readers will therefore be interested by the Figs. 
and description of it, which we reprint from the 
Journal Royal Micr. Soc., June, 1883, by the 
permission of the Editor. 


„This appliance has been devised to facilitate 
the rapid interchange of objectives. The adapter 
nose-piece A screws on to the nuse-piece of the 
micruscope by the usual ‘ Society’ screw, where 
it may remain permanently. It is provided with 
mechanism similar to that applied in the ‘ self- 
centring’ chuck. By the partial rotation of the 
milled collar, three sections of a flat spiral are 
made to act upon three sprung steel tceth, 
causing them to project frum slots within the 
cylinder, or to return to their normal positions 
at will. B is a small ring with which each 
objective must be provided: it screws on the 
objective, where it may remain, and on its outer 


edge is a flanged groove. The objective, having 
the ring B attached, can then be slid into the 
‘Facility ’ nose-piece, when about one-tenth of 
a turn of the milled collar on the latter causes 
the teeth to grip in the flanged groove of B, thus 
securing the objective in place; the reverse 
movement releases the teeth from the flanged 
groove, when the objective will drop into the 
hand. 

„As a piece of mechanism this device is 
ingenious. It appears to us, however, that with 
high powers unsteadiness and defects of centring 
will prevail to such an extent as to be fatal to its 
general adoption.“ 


THE SPEED OF OCEAN STEAMERS. 


HE recent launch of the Transatlantic 
steamship Oregon, of the Guion line, and the 
remarks made by her builder and principal owner 
will draw attention to the question of the speed 
of these large steamers, and of the competition 
that is going on between rival lines. The Oregon 
is not so large as the City of Rome or the Servia, 
but she has a carrying capacity of 7,500 tons, and 
the following dimensions: 520ft. length, over all, 
54ft. breadth, and 40ft. 9in. depth. She is larger 
than the Alaska, and has been built, if possible, 
to eclipse the greyhound of the Atlantic,“ a 
vessel belonging to the same line. With this 
view she has been built on finer lines, and her 
engines have been designed to indicate 
12,000 h. p. or 2,000 more than the Alaska. The 
engines are of the inverted type, the high- pressure 
cylinder (70in. diameter) being placed between 
two low-pressure cylinders of 104in. diameter, 
the stroke of all being 6ft. The crank shaft is 
of Vickers’s crucible cast stecl, and is of the 
built type; the same material is used for the 
other portions of the shaft. Ihe boilers (nine) 
are of stecl, with Fox's furnaces, 72 altogether. 
The hull is built in 11 watertight compartments, 
and the interior fittings are of the usual luxurious 
character. The lighting will be effected by 
means of nearly 500 Edison lamps. Mr. Pearce, 
who represented the builders at the launch, said 
that he thought the Oregon would be faster than 
the Alaska, and therefore the fastest ship in the 
world. He knew that Mr. Guion would not be 
satisfied with a seven days’ passage, and he was 
sure he would not be so Himself. He belicved 
the passage could be made in very much less 
time,“ but how much he could not say. Mr. 
Guion suid he recollected the time when from 
14 to 16 davs would have been considered a 
successful passage; his company aimed to reduce 
thut by half, and they had succeeded. He 
believed the O,, would do better than the 
eticsta, and announced that be had arranged 
ior a sister vessel to be built en the same 
Wu vs. 
The speed of ocean steamers has Leen increased 


— 


in a very remarkable manner since the early days 
of the Cunard line with its paddle-wheel vessels, 
to say nothing of the Great Western, which made 
the voyage in 18 days. The rivalry between the 
Collins and the Cunard lines was the commence- 
ment of the competition, and the speed of the 
Atlantic steamers was increased almost by leaps 
and bounds. Thirteen and twelve days became 
the recognised duration of the voyage, and as 
the rivals put on faster and faster vessels the 
time was steadily reduced, until steamers that 
could not make the voyage in ten days were 
looked upon as slow. By 1861 most of the 
paddle-wheel vessels had been supplanted by 
screw-propellers, and the duration of the vovage 
was reduced to nine days, to be still further 
reduced by the end of 1866 to a mean of about 
eight days twelve hours, the most notable 
performers then being the Scotia, and the City of 
Paris. For several years a passage lasting from 
nine to ten days, according to the weather, was 
considered up to the standard, although in 1676 
the White Star liner Britannic made an average 


on six trips of about 7 days 18 hours. In the 
autumn of 1881, however, the Guion liner 
Arizona astonished all connected with the Atlantic 
trade by making the outward voyage in 7 
days 8 hours 32 minutes, and the return 
trip in 46 minutes less; but these performances 
were soon eclipsed by the flying -ilaska of the 
same line, a vessel which has accomplished the 
homeward voyage in 6 days 18 hours 37 minutes. 
Several vessels are being built which it is huped 
will accomplish the passage in six days, but it is 
doubtful whether they will reduce the time to 
much below 6 days 10 hours. The He has 
been specially designed to beat the -tlassa, and 
has the enormous power of 12,00U horses to a 
tonnage of 7,500; but we seem to have reached a 
point at which extra speed can be attained oniy 
Ly an inordinate consumption of coal, and by 
vessels built specially to carry little more than 
passengers, the machinery and fuel occupying so 
much space as to practically shut out cargo. The 
Oregon, for instance, will burn something like 
300 tons of coal per day, and will necessarily 
require a very large portion of her carrying 
capacity for the storage of fuel; so that, in view 
of certain patent facts, if the voyage is to be 
reduced much below seven days, it becomes a 
question whether owners will not have to give up 
all idea of carrying cargo, and rely upon the 
revenue received frum passengers, and for the 
rapid carriage of light parcels, to pay the expenses 
of the express steamers. The position, so far 4s 1t8 
commercial aspect is concerned, can be readily 
grasped by comparing the performances of some 
of the older steamers with those of their modern 
rivals. So long ago as 1876 the Beit, and 
Germanic made voyages of about seven days ten 
hours, and recently the first named, in what may 
be described as u race with the -4 lasia, was beaten 
only by about 10 hours. But the Britannic is a 
vessel of 5,000 tons and not quite 5,000 h. p., 
while the Alas Ka is of 7,000 tons nearly, and her 
engines indicate, at times, as much as 10, 500 h. p. 
It will be seen that in the matter of propelling 
power there is no compurisén between the two 
vessels, and even if we allow thut the voyage was 
a slow one for the more highly powered vessel, 
it does not detract from the performance of the 
other with the smaller engines and about half 
the consumption of fucl. Prestige is worth a 
great deal to a steamship company, but with that 
we have nothing to do, what we wish to point 
out is thut we have apparently made no improve- 
ment in tho form of the hull during the past 
nine years. We scem to have arrived at the 
best *‘ lines” for forcing a ship through the 
water at high speed, and to be now entirely 
dependent on increased engine power for in- 
creased velocity. Whether that will be altorcther 
profitable to the companies remains to be seen: 
but recent experiences do not affurd much 
promise of such an improvement ay was made 
between 1860 and 1870. Seventeen knots seems 
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to be about the highest speed that can be got out 
of anything in the Atlantic, and if that can be 
reached as a mean during the whole voyage, the 
time is brought just within the seven days. A 
higher speed will involve an enormous increase 
of expense, and the results commercially may not 
be so sutifactory as tho advocates of faster 
vessels hope. 


THE ACHROMATIC OBJECT- 


GLASS.— XXIV. 
By W. BRADBURY. 
(Continued from page 378.) 
UNDLACH, of course, assumes that all the 


enrves in his quadruple lens are purely. 


spherical. Uniformity of workmanship is thus 
obtained; but, so far as I can learn, this uni- 
formity is not by any means easy even for an 
artist to attain; a correct sphere not being more 
readily fashioncd than any other one. Let us 
hear what Mr. Calver says on this matter. 

Jo produce a true and uniform turve is, how- 
ever, the acme of troubles, whether it is desired 
to obtain the spherical, or parabola, or any other 
curve. It is generally supposed that the spheri- 
cal curve is a very casy mattcr—so easy, indeed, 
that it is difficult to avoid. This is a very great 
mistake—a spherical curve of undeviating truth 
is as difficult a problem as a true parabola. The 
spherical curve is the on/y uniform curve: it has 
but one focus, and the polisher must coincide with 
and be of the same radius as the glass, at every 
instant.“ 

Theory and practice alike show that the flint 
lens of an objective should have its deeper radius 
outside. Let us devote a few moments to the 
consideration of this condition. 

It is abundantly evident that to obtain the 
most harmonious effect from two lenses, they 
should each act naturally upon the ray of light, 
or, in other words, each corresponding pair of 
surfaces, taken in reverse order, should exert 
equally opposite effects. The ray should leave 
the last surtace of the last lens in as nearly as 
possible the sume state as it enters the first surfuce 
of the first lens. Or, the ray traced from the 
focus through the second lens should undergo 
similar changes at each surface to those of the 

arallel incident ray traced through the first lens. 

k not, there must be a minute and variable resi- 
duum of chromaticity, although the ultimate 
amount of refraction may remain unchanged. 
When the ordinary double objective is examined 
in this way, it appears that as the incident is a 
deep convex surface, for similarity of action the 
emergent ought to be a deep concave surface ; 
while the two interior sides ought both to be of 
longer radius than the outsides. It is not either 
necessary or convenient that these inner curves 
should be equal and in contact, fora reason which 
will afterwards appear. Such an arrangement 
would practically subdivide the refraction equally 
among the four surfaces, and thus reduce the 
disproportionate dispersion at immergence and 
emergence ty a minimum. 

It is not to be understood that the samo ratio 
of curvatures must be used in each lens: for as 
both the refraction and dispersion of the flint are 
greater than that of the crown, some liberty of 
choice in the adjustment of radii is manifestly 
admissible. But in selecting an arrangement of 
surfaces which, from its symmetry,is most favour- 
able for eradicating the effects of lenticular 
chromatism, we have lost sight of the fact that 
the spherivity of the surfaces has introduced an 
error which is more troublesome than a slight 
want of achromatism. Converging rays falling 
onaconcave lens, having a deep curve behind, 
give very little negative aberration—not by any 
means sufficient to balance the positive error of 
its convex companion, Hence, such an arrange- 
ment must be undercorrect, or have positive 
error in excess. By what means, then, can this 
error be cradicated 7 

There are two courses open to us: we may 
neutralise the error by an opposite one, leaving 
the canse still inherent in tho lenses, or we muy 
attack the error at its source, and thus prevent 
its arising at all by making each surfuce send 
all its revs accurately to one focus. Gundlach, 
preserving the spheric curve, is in favour of the 
first method. He arranges the convex portion of 
the o.g., in such a manner that its three com- 
ponent parts mutually reduce each other’s errors: 
so that only as much positive aberration is left is 
will counteract the feeble negative effect of the 


flint concave lens. 
ment of a 
practicable. 

It must be obvious that an object-glass con- 
structed on this plan would be very expensive: 
instead of two discs four are necessary, entailing 
the accurate working and adjustment of eight 
surfaces. 

Coming now to tne second plan, I think there 
can be no doubt of its being the best and most 
scientific method of attaining the desired end. If 
we strive to make each surface of the proper 
shape suitable for the place it occupies in the 
combination, any slight errors incidental to the 
balancing of one error by another, ure avoided. 
But then there arises the consideration that while 
a thing is theoretically possible it may be prac- 
tically impossible. Is, therefore, this plan of sur- 
face alteration likely to be feusible? I see no 
especial mechanical difficulties in the problem. 
Large reflecting surfaces are now wrought ac- 
curately parabolic, hyperbolic, or elliptic ; and a 
small surface should not present greater difficulty. 
Two important points In which modern optical 
surfaces surpass older work are, first, the curve 
has a more perfect figure, and secondly, it is more 
uniform. This latter condition really includes 
the former, for if a curve lacks uniformity, it is 
hard to say what figure it is or should have 
been. 

Local correction, as we learn from “ Prisma- 
tique, has always been used for removing 
aberration; but it seems probable that an imper- 
fect conception of the reason why and the man- 
ner in which it should be used hus prevented its 
recognition as a systematic process. It has long 
been the custom to speak of objective surfaces as 
spherical,“ and as regards the concave portions 
of it, this term is probably not far from correct. 
But with reference to the convex part, there are 
no means of knowing exactly what its surfaces 
are. As the aberrating power of this lens is 
generally in excess, if this was exhibited on test, 
it was attributed to a defect of the convex from 
sphericity, and the alterations made accordingly. 
When a satisfactory result was attained, the 
curves were thought, or at least said to be, 
spherical.“ From this circumstance we cannot 
infer exactly what is to be understood from 
the use of this term when met with in descrip- 
tions of the old processes of optical manipuiation. 
It was a term expressive of the satisfactory 
action of a surface, rather than one showing the 
true nature of the figure which produced it: in 
other words, the relation was more to the effect 
thin to the cause. 

In dealing with the alterations of convex sur- 
faces, I have previously shown that to be free 
from aberration the incident surface must have 
an elliptic curvature, and the emergent surface 
anapproximately hyperbolic one. Let us, there- 
fore, suppose that our object-gluss consists of a 
double convex of the ordinary furm, and a double 
concave having its back surface much deeper 
than its front one, which form, as we have 
already seen, is the best suited for obtaining 
chromatic (lenticular) correction. Now, in such 
a combination spherical under-correction will be 
in excess; how may it be reduced by “figuring” 
one or both of the lenses? 

There are evidently several waysof doing this; 
the first and most direct way is to alter the sur- 
faces of the conver only. For as the negative 
error is already in defect, both sides of the flint 
may be kept truly spherical, and the two sides of 
the convex worked towards the conic figures 
specitied, just so much as to bring down their 
positive error until it does not overpower the 
opposite effect of the concave. 

Secondly, the concave lens alone may be 
altered: tor its aberration may be increased by 
fashioning its surfaces to the conic curves, 
opposite to those which would free it from 
aberration, Or, thirdly, both these methods 
may be used in conjunction. Probably this is 
the best plan: for the alteration of each surface 
is then reduced to a minimum, and there is less 
risk of irreguiarity of tigure setting in, which is 
always very liable to occur when much departure 
from sphericity is requisite. 

As regards the second lens, it has already been 
shown, that to give no unequal refraction its 
first surface must be hyperbolic and the second 
elliptic: hence to augment the error due to 
sphericity, these conditions must be reversed by 
making the first elliptic and the second hyper- 
bolic. 

It will be noticed that the error at the back 
surface of deep radius is not very great, and is 


In this manner the employ- 
properly arranged flint is rendered 


quite of a different nature from that exhibited by 
a shallow curve in this position. In the latter 
case it is found convenient to use this surface 
for correcting small final imperfections, because 
it has considerablo power on the balance of errors. 
Both its own incident and emergent rays fall 
below the normal to the surface; that is, they 
intersect the axis nearer to the lens than the 
radial centre; the emergent intersection being 
the nearer of the two. In this condition they 
give considerable negative error. 

But, strange as it may seem, this negative 
error is not negative aberration: it is really 
positive error of the same nature and effect as 
that of the convex lens. This condition con- 
tinues so long as the back radius is greatcr than 
the focal length of the combination, or when this 
surface is a plane, or when it is convex. So that 
really the whole corrective power in such an 
object-glass is thrown on the first or deep surface 
of the concave. Let us see why this is so. 

The rays, after passing through the third 
surface, must be converging, and their focal 
point must be nearer to the lens than the back 
radial centre: for if not, they would focus, after the 
second refraction, much more remote, which is 
not the case. And as the rays at an exterior 
refraction are always deflected away from the 
normal, it follows that positive error will always 
eccur while the emergent ray continues beneath 
or within the normal; for the interior incident 
angle increases as the margin is approached, thus 
making the outer deflection greater, and causing 
the marginal rays to focus within the central 
ones, which is the nature of positive error. 
Consequently, the effect of the fourth surface is 
contrary to what it ought to be, tending to 
reduce the negative error, and neressitating 


a very powerful action from the single con- 
cave surface, which alone retains the power of 
counteraction. 


From this it will readily be seen why it has 
such effect in removing errors of a slight nature. 
It holds the position at arbiter between two con- 
tending parties, each of which will make its 
presence visible if it can; and when there is 
considerable strength for doing mischief on 
either side, a little taken from the one and added 
to the other must soon have a visible influence, 
either for good or for evil. 

It is not « little surprising that this form of 
flint lens should have been retained so long. But 
as good results can unquestionably be obtained 
with it, we see how delicate must be the gradation 
of improvement in achromatiem to be sought for 
in connection with any other form. That such 
improvement is nota mere theoretical abstraction, 
but a visible practical fact, seems unquestionable: 
for Jam under the impression that more than 
one optician has already found the benefit of 
using a deeper back curve, and removing the 
positive aberration by suitably figured surfaces. 
Such object-glasses are doubtless expensive, and 
must always remain so; for they necessarily 
occupy a long time to finish, and that time must 
be spent on them by a skilled workman. The 
difference in cost of production, when highly 
skilled labour is involved, may be illustrated by 
reference to specula. A surface which shall cost, 
say, a sovercign, to fashion into what would 
pass as a good spherical mirror, would probably 
cost from eight to ten times that amount to 
transform into a perfect parabolic speculum. 

The common form of flint lens undoubtedly 
had its origin in the fact that it affords an easy 
means of correcting the spheric error. When 
Dollond found that a satisfactory balance of dis- 
persion could be attained by a certain proportion 
of foci, the next problem was, how to arrange 
the four curves so as to give the least trouble 
in getting rid of aberration. 


COLOURED VABNISHES FOR TIN. 


TE Gewerbeblatt gives the following: Thirty 
grammes of acetate of copper are ground toa 
fine powder in a mortar, then spread out in a thin 
layer on a porcelain plate and left for a fow days in 
a W warm place. By this time the water 
of crystallisation and most of the acetic acid will 
have escaped. The light brown powder that is left 
is triturated with some oil of turpentine in a mortar 
and then stirred into 100 mmes of fine fatty 
copal varnish warmed to 60° R. (167 Fabr.) If the 
acctate of copper was exceedingly fine, the greater 
art of it will dissolve by a quarter-hour’s stirring. 
he varnish is then put in a glass (bottle) and 
laced for a few days in a warm place, shaking 
n The small quantity of acetate f 
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copper that settles can be used in making the next 
lot. 


This varnish is dark green; but when applied to 
tin it requires four or five coats to get a fine green 
luster ; but two coats are sufficient, if it is heated 
in a drying closet or on a uniformly heated pato 
to produce a great variety of shades of gold. A 
greenish gold, a yellow or dark yellow gold, then 
an orange, and finally a reddish brown shade is ob- 
tained according to the time and temperature. The 
colours are superior in brilliancy to those obtained 
with the English gold varnish, and have the ad- 
vantage of permanency in the light. If a good 
copal varnish is used in making the polychromatic 
varnish, or lac, the tin can be hammered or 
pressed. 

The production of golden colours depends on the 
reduction of cupric oxide to cuprous oxide (prot- 
oxide to suboxi e), which in small quantity, dis- 
solves in the copal varnish with a golden colour. 
The more the heat the ter the reduction, and 
hence the darker the colour. Success depends on 
applying it evenly and warming unifonnly. 


UPON THE ABSENCE OF BALLOONS 
IN EGYPT.” 


PEAKING as a member only, and not as the 
representative, of a society, I am pleased that 

the ho of the majority of our members are 
founded upon the realisation of flight by mechanical 
means rather than by balloons—that their efforts 
have been directed to a flying apparatus, ruther 
than to a floating apparatus. We, however, who 
are the advocates of flight by gravity have uever 
treated the balloon with levity, because, as an 
observatory and as a vehicle of transport regardless 
of wind currents, I suppose that no flying apparatus, 
when perfected, could ever aspire to equal it. In 
the annual report of the Avronautical Society of 
Great Britain there occurs, in Concluding Re- 
marks, after some observations about the balloon, 
these further words: — We muy safely leave it to 
the respective governments to determiue the utmost 
requisite capacity of the balloon, and this is being 
prosecuted with energy in several countries. That 
of Great Britain also is fully alive to the subject.” 
At that time Government was prosecuting its 
researches at Woolwich with apparent viguur. The 
balloons were manufactured on the spot by the 
Royal Engineers. The sky round Loudon was 
speckled with balloons. Some of the officers of 
the Royal Engineers had a fine time of it. Doubt- 
less these pleasant trips were alternated with hard 
work. They were, in fact, training (both otħcers 
and men) for practical avronautics in the field. 
There were portable apparatuses for the manufac- 
ture of hydrogen, by passing steam over red-hot 
iron. Such an apparatus, complete, weighed 34 
tons, and could generate gas sufficient to inflate 
two balloons in twenty-four hours. The whole 
of the material could be conveyed in three 
service waggons. At the Voluuteer Review 
at Brighton, in 1880, an excellent opportunity 
arose to test the utility of the balloon as an observa- 
tory. Accordingly, as neither the a-ronaut nor the 
balloon ran any chance of injury, and prejudice 
had no opportunity of asserting itself, the balloon 
‘t Crusader ” was taken duwn to Lewes. inflated ut 
the gasworks, towed 2} miles across the country, 
having to cross a tidal river, a ruilway, aud tele- 
ph wires. It was under the management of 
aptain (now Major) Templer aud nine meu. From 
a height of 1,500ft. a splendid view of the operations 
was obtained. Every man was clearly seen—so it 
was reported, Last of ull, the balloon joined in 
the march past. and attached to a four-horse waggon 
galloped back to Lewes. Then came the Egyptian 
war. Of course, the balloon and their trained staff 
were off as part of the first equipment: naturally 
so, after the splendid experience of the then past 
two or three years! But, no, they were not! Upon 
the occasion of a lecture given by one of our mem- 
bers, Lieut. Baden-Powell, at the United Service 
Institution this month, I asked why the balloous 
were not sent off as part of the first equipment to 
Egypt, and I received for answer from the chair 
that they would have been of no service because of 
the sand impeding the transport of the heavy mute- 
rial for inflation. Now, Alexandria was bombarded 
on July llth, and gas connectious were of course 
chsorganised. In fact, the city was not relighted 
until the &th August; but doubtless at the works 
themselves the balloons might have been inflated. 
In the mean time, continual effurts were being made 
to know the strength of Arabi, 14 miles away at 
Kafrdawar. At length, atter many futile 
attempts, an armoured train reconnoissance was 
made on the 3rd of August, in the words of 
the Times correspondent, * to ascertain more 
accurately than they had yet been able to do his 
guns and the strength of his real force encamped 
on thisside Kafrdawar. Ata certian spot, the enemy 
seemed to be in considerable force, judging from 


A piper read before the Acronuutieal Society of 
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what we could see from the low ground we were 
on. The results,“ he goes on to say, were not 
worth much.“ Upon the 5th, the next day, a re- 
connoissance in force was made with the armoured 
train, which led to a serious engagement, in which 
Lieut. Howard Vyse was killed. The Times cor- 
respondent remarks upon this that ‘‘ In the opinion 
of many military men, a reconnoissance in force is 
generally to be deprecated.“ Reporting upon 
another attempt made on the 9th, four days later, 
the correspondent remarks, ‘‘ We are no more cer- 
tain than before whether his full force is there or 
more southward. Whether the additional infor- 
mation gained is worth the cost is more than 
doubtful.” On the l4th, Arabi was observed forti- 
fying his position, and a regular earthwork of 
great height was being constructed. Then, on the 
28th—the earthwork being a mystery in the in- 
terval—comes the first comment about balloons in 
the War Intelligence of the Zines as follows: 
— As the want of a balloon equipment has been 
mentioned in letters from Egypt, it may be stated 
that all the War Department balloons remain in 
store at the Royal Dockyard at Woolwich, but have 
been recently examined and found perfectly ser- 
vicenble.“ Now, I maintain that, attached to the 
armoured train, a balloon could easily have been 
conveyed, already inflated from the gasworks at 
Alexandria (from whence the train departed upon 
its journey), to the more effectual observation of 
the enemy’s position, and to the saving of life. 
Therefore, I could not take Sir Charles Nugent’s 


reply, as chairman, at the before-mentioued lecture’ 


at the United Service Institution, as satisfactory, 
when I asked the question, Why balloons did not 
form part of the first cquipment to Egypt”? It 
appears to me that our general officers prefer to 
depend upon pluck and luck. In this instance, a 
most favourable opportunity has been lost, and the 
training of years rendered useless. The clear 
atmosphere, and its quiescent state, presented 
every favourable feature for successful balloon 
observations, which may never occur again. 


SWAN'S IMPROVEMENTS IN PHOTO- 
MECHANICAL PRINTING.“ 


HEN a collotypic picture is transferred to 

W stone for lithographic printing, or to metal 
for etching into a graphic block, it generally 
happens that the details clog up considerably 
during the first inking, each patch of fatty matter 
becoming, to all appearances, considerably ex- 
teuded, and the result is a very notable deterior- 
ation. 

This arises from the circumstance that the 
stipple of a collotypic print is not sharply outlined, 
a halo of fatty matter being traceable around each 
granule of ink, and this halo takes ink when on 
the zinc or on the stone. An attempt to manu- 
facture Phototypic blocks by producing a high 
etchin m a collotypic transfer was not com- 
mercially successful, as the blocks were far inferior 
to those obtainable by the Pretsch and other 
methods. 

A recent discovery of Mr. Swan gives us a 
practical method of obtaining a transfer with a 
grain so clearly and sharply outlined as to print 
well from a litho stoue, or to yield a trausfer 
capable of being inked up on zine or other metal 
without sensible deterioration ; and excellent typo- 
graphic blocks can be obtained by then etching the 
metal plate into relief. 

Mr. Swan’s method, which is not patented, con- 
sists in inking the collotypic plate before soaking it 
in water, and as the gelatine softens in parts, the 
ink is removed by dabbing or sponging. During 
this operation it (the ink) breaks up into a clearly 
defined grain free from the halo tu which we have 
referred. 

As Mr. Swan’s discovery appears to us to be one 
which is calculated to very notably intluence the 
advance of photo-mechanical printing, we will 
conclude this article with a summarised abstract of 
the method as applied to typographic and to litho- 
graphic printing, in order that those who are ever 
on the watch for opportunities of patenting and 
monopolising the inventions of others, may uot in 
any way be successful in filching this important 
discovery from the public. 

l. A collotypic or ‘‘lichtdruck’’ plate is uni- 
formly inked with a fatty or waxy ink, immediately 
after exposure, and previously to being soaked in 

vater, and this inking may be effected by any of 
the methods well known to printers. 

2. The plate is soaked in water so as to loosen 
the ink from those parts of the gelatine which 
absorb water and swell. During the souking, or 
subsequently, the supertiuous ink is removed by a 
cloth, sponge, dabber, or roller. 

3. When the image appears satisfactory, a 
transfer is printed from the plate. 

4. For lithographic or zincographie work, this 
transfer is put down on lithoyrapiie stone or zine, 
aud printed by well-kuowna methods, 


* Extn] trom the Maateygraphic we vy, 


5. For typographic printing, the transfer is put 
down on a metal plate (as, for example, zinc, type 
metal, or copper), and etched into relief by the 
well known chemigraphic method. 

6. In some cases the trausfer is retouched or 
worked up on the paper, then re-photographed, 
and a block is made by one of the ordinary 
methods. 

7. It will be understood that the fatty image 
can be retouched—either by addition or subtraction 
—at any stage. 

8. If the soaked collotypic plate is again inked 
all over, and resoaked, another transfer may be 
obtained by dabbing away the ink as before, and 
this kind of operation may he repeated; but these 
subsequent trausfer are generally inferior to the 
first 


9. By collotypic plate is to be understood a rigid 
or stiff surface coated with bichromated gelatine by 
methods well known to experts, either with or 
without such additions as silver salts, chloride of 
calcium, alcoholic solutions of resinous bodies, 
potassium or sodium iodide, tannin, common 
alum, gritty materials, or chrome alum, all of 
these being in occasional use by collotypic printers. 


MOULDING AND CASTING 
CYLINDERS.” 


1 important considerations are involved in 
making cylinders: One is that the casting 
shall be clean in the bore, and the other that the 
valve face shall be clean. It is quite as important 
that the valve face be sound as it is that the 
bore be perfect, and in considering plaus it is 
necessary to have both these surfaces prominently 
in view, in order that one mny not be sacrificed 
to the other, which is often done. 

By casting a cylinder horizontally, with the 
face down, we are reasonably sure of getting 
that clean, but the chances are that the bore will 
be dirty. By casting it vertically (properly gated), 
the chances are the most in favour of the 
bore. There are plans, the adoption of which 
will often assist in getting clean faces on vertically 
cast cylinders, some of which will be referred to. 
There are many different kinds of cylinders, some 
of which are of a construction that makes it ex- 
tremely difficult, if not impossible, to provide for 
having all parts 5 clenu and sound. The 
cuts here shown do not illustrate methods that are 
common, or generally employed, but methods used 
by the writer and others with good success. 

When a cylinder is cast vertically, we generally 
find the lower cast opening the dirtiest ; this part 
of the face, as shown at K, being the first to catch 
the dirt. Band A may catch some dirt, but it is 
not reasonable to suppose they will catch as much 
as K. The amount of dirt that the lower core or 
opening will collect depends upon how clean the 
mould is, and whether it scabs or not. When the 
lower portion of such mould scabs, there is danger 
of extra dirt being collected at K, and when there 
is any scabbing, it is generally in the lower portion 
of the mould. This, in connection with the fact 
that the dirt is collected at K from a much larger 
area of the mould than it is at B or A, accounts for 
the part K being the dirtiest. Since it is apparent 
that dirt will lodge at K, the question is how best 
to prevent it from injuring the casting. The cut 
presents two plans for doing this. In the first one 
the cavity in the lower port core (above K) is pro- 
vided. This cavity extends the entire leugth of the 
core, and as the iron rises, it floats or forces the 
dirt into this cavity. This being made purposely 
for a dirt receiver, is cut off in fiuishiug the 
cylinder. 

The second plan is shown at B. Here, instead of 
the cavity, we have holes passing through the cores. 
When the dirt comes up to the first core, it passes 
upwards through tho others. The port core E 
shows a plan of the holes, Nos. 1, 2, 3 and 4. Of 
course, the closer these holes can be made the better 
the chances of the face being clean. At H is 
shown a plan that in some cases might be used to 
advantage. It represents a false core set for the 
purpose of catching dirt, thereby preventing it 
trom rising upto K. The core is made dovetailing 
in order to bold babbitt, or composition, when the 
hole is filled. I have never heard of this being 
used, but as I see no reason why it should uot work 
well in many cases, the idea is given. 

The reader will excuse being carried back to the 
bore question. At D, the port core is shown to be 
kept back from the centre core. Generally m 
setting port cores they are set up close, or nearly 
so, as shown at T. Whenthe upper port core 18 
set, us at T, against the ceutre core, it is sure to 
catch more or less dirt, thereby making the bore of 
the cylinder dirty at this point. If the core is kept 
back from zin. to jin. it will allow the dirt to pass 
upwards iuto the dirt riser. 

At X, X, are shown two ways of securing thess 
ends, so that they cannot move when the mould 1s 
being poured, or upended. This difficulty of up- 
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ending moulds is very often the reason for their 
being cast horizontally. A cylinder moulded and 
cored horizontally requires to be well made and 
secured in order to safely upend it to cast vertically. 
To set cores so the wilback be disturbed by turning 
the mould upside down, or on its end, requires the 
practice of skill and caution, for the least movement 
on the part of the cores will be liable to allow the 
iron to get into the vents. 

At the lower letter X, the core is shown chapleted 
up against the centre core. This presses it in the 
same direction that the metal will, but as it alread 
pressed as far as it can go, the pone of the liqui 
iron cannot lift it further. he upper letter X, 
shows a chaplet at the back, placed so as to prevent 
the core from being pressed back. No. 2 represents 
a bolt for holding the core back against the chaplet 
X, in order that it cannot fall back and close up the 
opening D. Nos. 3, 4 and 7 represent the print 
ends of the exhaust and port cores, tied so that they 
cannot move out of their place. Where wire is 
used for tying such cores, it 1s better to use No. 18 
wire doubled and twisted together. This gives a 
stronger, and at the same time a more pliable tie, 


single wire. 

At Nos. 6 and 8 is shown how chapletsare some- 
times used between the exhaust and port cores, to 
assist in holding them in place. Chaplets should 
never be set apaan the centre core of a cylinder. 
When thus set they are likely to produce blowholes 
in the bore of the cylinder, or they will make the 
iron hard around them, thus providing for unequal 
wear or cutting. Cores can always be secured in 


some other way, by the cxercise of a little judg- 
This is equally true of the valve face. 


ment. 


The temptation to sct chaplets against the valve 
face, or to drive rods into it, should always be re- 
‘sisted. In making cylinders, iron that chills easily 
is generally used ; therefore, when the iron comes 
in contact with chaplets, it frequently makes it so 
bard as to be worked with great difficulty. 


Having noticed plans that may be employed 
for securing clean valve faces on cylinder castings, 
it is proper to notice the objections to these plans. 
There is more inconvenience aud risk in using 
cores, as shown at K, B, than there is in using 
such cores as ordinarily made, as shown at A, for 
the reason that there is not so good an . 
to rod and vent the former. The thicker, however, 
the cores are, the less the inconvenience and risk. 
The port and exhaust cores are about the most 
difficult we have to do with, and there are few that 
are anxious to touch them. The plans I have de- 
scribed will often provide for making 
. where there is trouble with the valve 

acos. 


The right-hand figure represents a plan of cast- 
ing locomotive cylinders that was employed in a 
shop in which I served a of my apprentice- 
ship. The cylinders were cast slanting to get a 
good face: the inclined position of the cores allow- 
ing the dirt to be washed upwards. These cores 
were made as shown at A, my memory being 
quickened in this respect from the fact that three 
or four of them were broken over my head because 
I allowed them to get burned. It may be argued 
that this way of casting is sacrificing the bore to 
the valve face; but a little consideration will show 
that it was about equally dividing the chances 
between the valve face and bore. The plan proved 
a success. These cylinders did not have any side- 
saddle cast on them, and they were poured 
altogether from the bottom. About 600lb. of iron 
flowed through and ran down to the pig bed W. 
This is something that should be done with all 
cylinders that are poured entirely from the bottom, 
el Pa doing it assists in washing the dirt up- 
wards, and helps to make solid casting. 
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BRILLIANT COLOURS FOR GLASS 
AND PORCELAIN. 


Ta pigments 5 for decorat- 
ing glass and porcelain have hitherto been 
ead either by melting the metallic salt, which 
is generally the nitrate, in rosin (colophonium), or 
by decomposing soluble resin soaps with the solutions 
of these salts, whereby an ingoluble resinate is 
formed, which is first dried and then dissolved, just 
as that formed by fusion is, in oil of turpentine, or 
lavender, or in nitrobenzol or some similar solvent. 
Both of these methods of preparation have their 
disadvantages, the principal one being that a con- 
siderable quantity of the metallic salt remains un- 
dissolved, and when the resinous mass is dissolved 
it is precipated and lost, or, at best, is oiy re- 
covered by a tedious operation. With the he P of 
carbolic acid these pigments can be prepared without 
difficulty and without any insoluble metallic com- 
poundsseparating worth mentioning. 
Bismuth.—Ten grains of metallic bismuth are 
dissolved in aqua regia and evaporated in a porce- 
lain dish toa thin sirup. When cold 50 grammes 
of carbolic acid liquefied by gently warming in hot 
water are added. It is left standing a few hours, 
for if warmed and stirred at once an energetic 
reaction takes place with violent foaming. At the 
end of this time is well stirred with a glass rod and 
heated awhile in a steam bath, when there will be 
an evolution of hydrochloric acid vapours. It is 
taken of the steam bath as soon as a drop taken out 
on a glass rod will dissolve clear in nitrobenzol. 
When this point is reached, the mass is dissolved in 
nitrobenzol or a mixture of nitrobenzol and oil 


of spike, when the preparation will be ready to 
use. 

Tin.—Ten grammes of pure tin are dissolved in 
aqua regia and the solution evaporated to a thin 
sirup, then mixed with 50 grammes of carbolic acid 
in the manner above described. The remainder of 
the operation is the same as for bismuth. 

Uranium. — Fifteen grammes of nitrate of 
uranium are mixed with 40 mmes of hydro- 
chloric acid and dissolved. this solution is also 
mixed with 50 grammes of carbolic acid, as before, 
and treated as already described. 

Iron.—Fifteen grammes of perchloride of iron 
are dissolved in Seh hydrochloric acid, and any 
excess removed by evaporation, so the solution 
when cold will have the consistence of a thin sirup. 
To this are added 50 mes of carbolic acid; and 
it R then treated as described an 1 i 

managanese pigment can made from the 
chloride of an E and nickel and cobalt pig- 
ments from their chlorides in precisely the same 
manner as that of iron was made from its chloride. 
Tbe finished preparation can be diluted to any 
desired extent, as the concentration of the original 
reparation leaves plenty of play for the dilution. 

e different pigments above described may be 
mixed with ach other to form all kinds of combina- 
tions.— Dr. R. Kayser in Deut. Ind. Zeitung. 


ACCORDING to the Willing World, sackcloth or 
canvas can be eas impervious to moisture as 
leather, by steeping it in a decoction of IIb. of oak 
bark with 141b. of boiling water. This ae 
is sufficient for eight yards of stuff. The cloth 
has to soak twenty-four hours, 9 0 a taken 
out, passed through running water, and hung up 
to dry. The Aar and hemp fibres, in absorbing 
the tannin, are at the same time better fitted to 
resist wear. 

TRE Postal Telegraph company of America has 


contracted for the laying of new Transatlantic 
cables, which are to be immediately constructed. 


407 
SCIENTIFIG NEWS. 


Y the death of Mr. William Spottiswoode 
last week, at the comparatively early age 
of 58, the Royal Society loses an excellent 
president and modern science a representative 
man. As a student of science he was best 
known by his mathematical papers, which are of 
a high degree of excellence; but he will be more 
widely remembered by his papers and lectures on 
the ‘‘ Polarisation of Light,” a subject he com- 
menced to study about 1870. Besides his purely 
scientific work, Mr. Spottiswoode gave much of 
his time to performing the duties of office holder, 
and for many years was treasurer of the British 
Association, of the Royal Institution, and of the 
Royal Society, while for some years he was 
hon. sec. of the Royal Institution, and filled the 
office of President of the British Association in 
1878. For three years he was president of the 
London Mathematical Society, and was a fellow 
of scveral other learned societies in this country 
and abroad. IIe published a few books; but the 
results of his work aro to be found mainly in the 
Transactions of the societies to which he be- 
longed. 


The annular eclipse of the sun which will 
occur on October 31st next is, like the recent 
total erlipse, observable only from one or two 
spots of land, the principal being the Island of 
Niphon, Japan. The next total eclipse—in Sep- 
tember, 1885—will have a centre line traversing 
New Zealand, but it will not be observable from 
land elsewhere. 


Further telegrams from the observers who 

went to the Caroline Islands to study the solar 
eclipse of May last have been roceived. M. 
Janssen reports discovery of the Fraunhofer 
spectrum and the dark lines of the solar spectrum 
in the corona, showing cosmical matter around 
the sun. He has also secured several large 
photographs. MM. Palisa and Trouvelot, who 
were deputed to explore the circumsolar regions, 
were unable to find any intra-Mercurial planet ; 
and M. Tacchini obtained many plates and 
sketches of protuberances, and observed the 
spectrum of the streamers showing analogy with 
that of comets. The telegrams from the American 
observers do not agree with M. Janssen’s dis- 
covery, as in the coronal spectrum they were 
able to discover only the dark line D. Prof. 
Holden, however, corroborates as to the absence 
cf anything in the shape of an intra- Mercurial 
planet. 


The gold medal founded in memory of Dr. 
Baly, for distinction in physiology, has been 
awarded by the lee College of Physicians, to 
Dr. Brown-Sequard. 

The Patents Billhas been making good progress 
in the Standing Committee, and on some points 
of detail has been improved as a working measure. 
The clause which refers the invention to an 
cxaminer to decide whether it is subject matter 
for 4 patent,“ was amended by the omission of 
those words. Several other amendments were 


brought forward; but as ee not accepted, 


we need not specify them. Regarding one, the 
Solicitor-<Gencral pertinently observed that be 
did not think a board' with large salaries 
ought to be created to perform a trifling amount 
of work. On Monday a clause was added, pro- 
viding that if two persons apply with the same 
invention, notice of that fact shall be given to 
both by the Controller. Provisional specifications 
are to be protected from publication—an im- 
portant innovation, if the report is correct. Mr. 
Anderson moved to amend Clause 10 by leaving 
out the words referring to specifications being 
open to public inspection; but it was rejected, as 
was also his amendment to make the term 
seventeen years. 

Mr. Preece proposes as a standard photometer 
a small surface (illuminated to a given intensity) 
of the size that can be illuminated by a British 
candle at 12‘7in., as that is the equivalent of a 
French “bec” at a metre. The light given by 
a small incandescent lamp in which the current 
can be increased or diminished is the comparison, 
and the intensity of the illumination is measured 
by the current passing through the lamp. 


Mr. A. J. Jarman has been using with his arc 
lamps carbon rods coated with zinc, and finds an 
advantage—the combustion of the zinc helping 
to produce an intensely white light, which com- 
pensutes for the lesser conductivity of the zinc a 
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‘ompared with copper. He makes up a bath of 
zlib, of crystals of neutral zinc sulphate to the 
gallon of water, and uses a large clean zinc 
anode. 


M. Philippart believes there is a tield for the 
wae of accumulators in Puris, and he has been 
mak ing experiments with them on the tramcars. 
These now cost 40 franes a day for horse trac- 
tion, but by using accumulators the expense can 
de reduced to 20 3 and as there are about 
0% cars the economy will (if effected) be con- 
adcrable. One of the cars fitted with 70-accu- 
mulators of 30 kilograms (6¢1b.) each recently 
ran 30 kilometres (about 19 miles) in three hours 
and twenty minutes, including stoppages. 


At the Chicago Railway Exhibition there is a 
lwomotive, built for the Southern Pacific Rail- 
rod Company which weighs, when ready for 
work, 96 tons. It is stated that on a level track 
A can draw as many waggons as the coupling- 
bein will hold together. ‘The reversing motion 
i3 effected by steam. 


Tricyclists will be glad to learn that an aaso- 
tation or union has been formed by the 
chief metropolitan tricycle clubs for the protec- 
tion and excouragement of tricycling throughout 
che kingdom. It is open to all interested in 
teicycling, and the subscription for this year has 
bæn fixed at the nominal sum of one shilling. 
Forms of application for membership, and all 
information, can be obtained by addressing a post- 
‘ard to Mr. F. S. Cobb, the hon. treasurer, 8, 
“‘hurch-road, Willesden, N. W. 


M. Galippe, in the Journal de Pharmacie et de 
Chimie, states that copper exists normally in all 
plants, particularly in wheat; hence when 
~ Jetestod in bread it is no proof of fraudulent 
vatroduction. The statement has particular 
reference to the suspicion that sulphate of copper 
is used by some bakers tu whiten their bread. 


M. E. Bergmann, in same journal, states that 
formic and acetic acid occur in the protoplasm of 
all the plants examined, being found in the 
cvlourless cells and in the green tissues. He 
considers it probable that several other acids of 
the fatty series are equally diffused in the veget- 
‘ble kingdom. 


Some experiments with alcohol made upon 
viga, by MM. Dujardin-Beaumetz and Andie, 
have been described recently to the Academy ot 
seienees. Alcohols of various kinds were 
administered in a slow and continuous manner, 
204 pave rise to various disorders; but it is 
specially noted that the more impure the aleohols, 
the more marked were the clinical and ana- 
tomical signs. Unrectified spirit caused marked 
morbid changes, whilst ethylic alcohol rectitied 
ten times induced but few alterations. Thus two 
pigs at the end of three years euccumbed to the 
ingestion of indifferent forms of alcohol, whilst 


othor animals of the same species treated with | in the S/ newspaper of June 28th, the perusal 
tho better forms of spirit appeared to resist in- | of which I would commend to every one who may 


toxt{cation. 


The action “ Bown v. Humber’! has been 
Jecided in favour of the defendant, on evidence 
that a machine was made by him having bear- 
ings practically identical with those described 
in the specification of the putent two months 
before the patent was taken out. Several cases 
yf prior user were mentioned; but Mr. Justice 
North was satisfied with the evidence offered in 
connection with a bicycle made for Mr. Lambert, 
xf Nottingham, in July, 1877. 


Prof. Douglas, of Ann Arbor University, 
Michigan, makes an artificial cyclone in the 
following manner. IIe suspends a large copper 
plute by silk threads, and charges it heavily with 
eluctricity. The latter is suid to hung down like 
a bag underneath, and is rendered visible by the 
se of arsenious acid gas, which gives it a green 
wlour. This formation is a miniature cyclone 
i perfect as any startad in the clouds. It ts 
funnol shaped and whirls around rapidly. 
Passing this plate over a table, the cyclone 
watches up copper cents, pens, pith-balls, and 
ather objects, and seatters them on all sides. 
The experiment is often made in Ann Arbor. 
and all the students are familiar with it. Por- 
haps some of them will explain what ts m ant by 
the electricity hanging down like a Fag. 


a ae kD 


M NorRveENSKSOLD maintains that the aurora is 
a permanent phenomenon in polar regions, being 
always seen when the sim is beow the herwon 
wd vben tue moon is invisibic. 


LETTERS TO THE EDITOR. 


— 


[ We do not hold ourselves responvibls for tha opinions oj 
our correspondents, The Editor respectfully requests thatal 


communications should be drawn up as brejly as possible.] 


All communications should be addressed to the EDITOR of 
7 3 MercHanic, 31, Turistoc street, Covent-garden, 


Ali Cheques and Po- aſſice Orders to be made payable to 


J. PaSsuORR Bowarps. 
„% In order to facilitate reference, Co 


which i appears, 


“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
rason may 
have some particular knowledge and experience of the 
ua ture of such a person or such a fountain, that as to 


only, but in all other subjects: For such a 


otber things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 


will undertake to write the whole body of physicks ; a vice 


from whence great inconveniences derive their original.“ 
—Auntaigne’s Assays. 


— — 


SUPERFINE ADVERTISING — THE 
TIDES—THE TRUE PROMOTERS OF 
BRITISH SCIENCE — PANORATIC 
EYEPIECES, &c. 


[21564.]—I see that the emasculate party at 
Brompton, for whom the language in which 
Shakespeare and Milton, Addison and Macaulay 
wrote is not nearly good enough, announce that 
Conferences will be held in connection with 
their fish show now going on. To say that 
papers will be read, or discussions take place, would 

to talk plain English; which these gentry are 
much too superfine to do. ‘‘ Conférence” is the 
French for lecture; and the people who make a 
cheap parade of learning by giving their measure- 
ments in millimètres, &e., could not, of course, 
descend to the vulgarity of using the mere form of 
speech of their own country. It would furnish a 
curious subject for investigation, to endeavour to 


rrespondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 


the Enauisn Mecnaytc. One made according to this 
description by an amateur astronomer, an occasional 
correspondent to the E. M.,“ was kindly lent to 
me a few weeks ago, and I was much pleased with 
the views of the sun through it, used both on my 
Sin. Calver and 63 in. Lancaster. These eyepieces 
are expensive to buy, and it is not every one who 
can make them for himself, so it may be interest- 
ing to some of your readers to know that I have 
made capital results lately at a comparatively small 
cost by the following arrangement. Having 
already one of Wray’s solar diagonals, price 188., 
I procured a second, screwed the first into the 
drawtube of the telescope, and the second into the 
first. The two reflections considerably lessen the 
light, and by turning the second diagonal round it 
will be found that in two positions the ligat is 
weakened still more by part polarisation. ith 
the retlector I have to use a Barlow lens to lengthea 
the focus—with the refractor Ican do without it. 
I find I do not need a shade glass even with 7 or 
Sin. aperture, although the light is, perhaps, a little 
too great. With both telescopes, as also with a 
2tin. Wray, I have had beautiful definition of the 
splendid group of spotsnow on the sun. I found a 

uyghenian, power about 80 (on the 3jin.), best 
with the refractor, und a low powered Kelner 
brought up to about 120 by the Barlow leus best 


with the retlector. 
T. P., Shaftesbury. 


NEBULOSITY IN SAGITTARIUS. 


2158 .I—Ow June Ist I made a note of a 
“Nebula found, but not identified, with a draw- 


ing of the telescopic field. On the 4th June, it was 
not to be seen in position, nor on subsequent oc- 
casions. The approximate 
was about R.A. ISh. 24m., . 
the actual position a power of 40 (ona 3-in. Dol- 
lond), with a field ranging from 50’ to 60’, included 
A Sagittarii, followed by two stars in a vertical 
line, which, in turn, were followed (at a length of 


ition at lih. 45m. 
Decl. 25° 50“. As to 


half the distance between such vertical line and 
X Sagittarii) by the nebulosity, in close proximity 
to a minute star. The length of the object was 
judged to be about 2. It was brighter than 
Comet a 1883, as I last saw that comet at the be- 
ginning of April, though I think there would be 
little difference in the actual light of the two, had 
atmospheric conditions been the same in each case. 
Obstructions, in the way of buildings, prevented 
any lengthy examination. None of the nebula 
that I know of in the vicinity will suit for purposes 
of identification. If the object were a comet the 
matter would be accounted for, short of the exist - 
ence of an actual nebula in the spot, which does 
not appear to be the case. The spot seems an un- 
likely one at this time of the year for comets; but 
Messier discovered Lexell’s comet, I believe, in 


trace the nature of the intluence inseparable from 
the region of the quondam ‘‘ Boilers” and the 
Albert Hall, which seems, absolutely of necessity, 
to beget the most rampant snobbery in everyone 

362) might with 


who comes within it. 
Mr. Hampden (letter 21520, p. 
advantage have indicated how he expects that the 
ebb and flow of the tide is to be detected in (say) 
the Pacific Ocean, where the elevation of the tidal 
wave is under 2ft.? When we reach the shore we 
have at once a fixed mark to which to refer the rise 
and fall of the water: but I rather fail to see what 
form of meter can exist where nothing but sea and 
sky are visible. Theory would make the elevation 
of the spring tide about Ift., and that of neap tide 
lft. in the open ocean, and observation on isolated 


islands too small to affect the tidal current is quite 
in accordance with theory in this respect. I think 
that Mr. Hampden might consult Beckett's 
Astronomy without Mathematics with advant- 
age on this subject. 

The great und evduring loss which British science 
has sustained by the lamented deaths of Sir 
Edward Sabine and Dr. Spottiswoode, furnishes 
the text of a really admirable and beautiful article 


be able to procure a copy of the paper of that 
date. The moral drawn by your contemporary 
from the scientific results achieved in this country 
by private aid, is summed up in concluding words 
which may well be reproduced here. Researches,” 
says the writer, indeed require no en- 
dowment,’ for never yet was any genius crushed 
for want of meaus to pursue his bent. Every year 
the universities and the State are finding more and 
more employment for the trained “ scientist,” and 
s0 long as physies aud natural history attract the 
regard of men like Mr. Spottiswoode and Sir John 
Lubbock, these tields are not likely to lie fallow for 
lack of skilled cultivators.” I will not weaken the 
torce of these words by any addition to or attempted 
comment on them whutever. 

Presumably the ‘‘ erector” of ‘‘ Finem Respice ” 
(query 90939, p. 306), is nothing but the two lenses 
ot the ordinary terrestrial eyepiece, which are 
placed next the vbject-glass of a telescope. He 
may then turn his existing arrangement into a so- 
called pancratic cyepiece by the aid of a piece of 
tubing, which shall enable him to vary the distance 
between bis eyepipe and ‘‘erector.’? This does 
increase the power, as your correspondent will find 
at once on removing it. Should he wish to con- 
struct a fresh eyepiece altogether, Mr. Lancaster 
will be the safer man to advise him on the foci. &., 
of the lenses. ‘Finem Respice” will find the 
Barlow lens described, in more or less detail, over 
and over again im back volumes, including sume of 
your more recent ones, 

A Fellow of the Royal Astroaomical Society. 


— — ee 


SOLAR OBSERVATION. 


21 [A suonr time ago a description and 


diagram of a Merz polarising eyepiece Was giveu ip 


Sagittarius on June 14, just two months before 
perihelion passage. 


London, W., June 30. P. F. Dake. 


— aaea 


u THE MOTION AND MATTER OF 
COMETS” 


(21557.]—Tne writer of letter 21521 has, I think, 


inadvertently omitted to consider one important 
zircumstance in his arguments, and that is, the 
extreme smallness of the mass of a comet’s nucleus 
compared with the mass of the sun. At 
more distant from the nucleus than the point at 
which the attraction of the nucleus equals the - 
lative attraction of the sun at the same point, the 
nucleus has very little effect: and, in fact, all parti - 
cles of the tail, whatever may be the true direction 
of that body except those very close to the nucleus, 
move in orbits about the sun 
as if there were no nucleus. 

mass of nucleus be „heath part of the earth’s, which 
is probably a liberal allowance, and the comet be 
at a distance from the sau equal half that of the 
earth, theu 700 being cube root of 300, 000. 000. speak - 
ing roughly, all particles of the tail at a less distance 
from the nucleus than 130,000 miles may be con- 
sidered as moving in closed orbits about the 
nucleus, with excepticas, however, even at that 
distance. But particles at a greater distance muat 


ints 


ractically the same 
or instance, if the 


certainly be cousidered as moving round the sun 
in practically the same orbit as if there were uo 
nucleus. 

Can F. R. A. S.,“ or some other of your astro - 
nomical correspondents, inform me whether Tem- 
pel's Comet of „het perind—I mean that which 
came to perihelion in 1867 in May, and also after 
the lapse of six years (almost exactly) in 1N73—was 
observed at its perihelion passage in 1579? Tdo 
not recollect having seen anything re thereto. 


THE DIALYTE TELESCOPE. 


(21558. ]— WiTH reference to letter 21553. on the 
dialyte, I may say that if sufficient readers respond 
to the invitation of “J.C. L.,“ I will ask * Pris- 
matique " whether he can take up the construction. 
Or, it anyone elsa in the trade wishes to try it. and 
will write to me through “J.C. L., I will try to 


\ 


render him what help I can, mathematically, pro- 
vided he promises to publish the results, whether 
good or bad, in these columns for the benefit of all. 
Of course, no one, either optician or otherwise, 
could say beforehand how such an instrument 
would act. It would be an experiment, the result 
cf which would, unquestionably, be valueble. The 
construction has not been thoroughly tried, and it 
isnot a little singular that those amateurs who 
have made such instraments generally 
favourably of them, while those in the trade say 
otherwise. 

For the use of those amateurs who wish to ex- 

‘riment, I have used Mr. Beverly’s rules (which 
I believe are correct) to compute the curves of an 
F 9 made of Chance's hard crown and dense 

nt. 

Hard crown objeet- glass, aperture $in. clear. 

Focus . each radius 61˙2. 


Correctors, crown and dense flint, aperture 
‘in, clear. Focus of each lens, 10in. 
Crown lens, bi-convex, radii tT 
15:2 
Flint lens, bi-concave, radii... ... 15-2 
10°45 


Correctors 30in. behind object-glass. 


I do not know how these proportions will 
answer, as they are somewhat different from those 
that I have seen an account of. But in any case, 
there must be considerable adjustment needed 
among the lenses to secure the best effect. 

Orderic Vital. 


THOUGHT READING. 


(21569.]—I am pleased to see that the pages of 
the E. M. have been opened to the above su ject, 
and will be glad to offer any littleinformation I can 
about the matter. 

I agree with“ Sigma,” 21520, p. 364, that the action 
of mind upon mm is not boch,“ and I believe that 
as the subject gains interest, as it has lately 80 
rapidly done, it will open a field of study and 
investigation that has little pursued. It is 
now some sixteen years since my attention was 
first attracted to thought transference, and I have 
since extended my investigations, which have more 
fully proved the existence of another means of 
action upon the mind other than by the recognised 
organs of the senses. 

Perhaps my first connection with the subject may 
be of interest to some of ours“; so, if not intruding 
too much on valuable space, I will give a few 
circumstances about the same. In the winter of 
1867-8, being thena lad of some ten years of age, 
it was my custom to accompany a fellow student 
to and from college, a distance of two miles. Both 
of us being fond of mental arithmetic, we broke 
the monotony of the journey by examples similar 
to the following :—M 5 having thought 
of a number, he wo d multiply, divide, add, or 
subtract at discretion, telling me what operation he 
had performed, and when he considered the opera- 
tion sufficiently complicated he would communicate 
tome the result; from this I would make a“ guess 
at the primary number thought of. I say “‘ guess, 
for although at first I tried to form some rules for 
determining what I wanted to arrive at, still I, at 
last, had to abandon such, as the multiplicity of 
numerical combinations completety overthrew all 
rule, and I found that the first numbers that 
entered my mind were invariabl 
so that, having noticed this, Lat last relied on 
+ guessing” alone, and with such success that one 
of the professors of the college of which I was a 
pupil, hearing of the matter, tested my new develop- 
ment, and arrived at the conclusion that chance 
could not be credited for the wondrous results. 
My next advance was to let my friend toss a coin. 
He would then look at the result and fix his mind 
on the side up turned, when I would guess the 
result, sometimes to the extent of 90 per cent., 
thus E chance at a discount. 

Should the readers of the E. M.“ desire a record 
of experiments, a perusal of the Proceedings of 
„The Society for E Research (Trübner 
and Co., Ludgate- ill) will be of interest. There 
is also a er that was read before the Literary 
aud Philosophical Society of Liverpool, that offers 
some very simple and reasonable remarks on the 
subject, in the case where contact by hand or 
otherwise is considered; but, as yet, Tae not 
come across any explanation that has been offered 
for the non-contact experiments, of which there 
are many existing, completely throwing Mr. 
Bishop and Mr. Cumberland's illustrations into 
insignificance, though it is to these two gentlemen 
that we are indebted for bringing the matter before 
the public. Mysteria. 


[21570.]—I HAVE no doubt, from the result of 
many experiments, mesmeric, spiritualistic, as well 
as in the direction of thought reading, that there 18 
xo authentic instance upon record of any male or 
female being in the slightest degree influenced by 
any operator situated in an adjoining apartment, 
„ unless’? . they are 


correct, so much. 


aware that such infiaeuce is | 


about to be applied to them: and well it is that it 
is 80. For were it otherwise, the existing harmony 
to man would be entirely 
subverted, and unprincipled performers would un- 
male and female 
and destruction. 
that I find itis 
eriments 
o fix him 


hold out their arms 
of time, and so on ; 
necessity that the subject knows what is about to 
be done. This, then, 
Mr. Bishop nor anyone else ever did or 
reveal any part of another's thoughts, &c., 
a third be acquainted with same. 

A., Liverpool. 


unless 


(21571.J—I am one of the many of your readers 
who will certainly demur at the manner in which 
their claims to attention on the subject of the so- 
called faculty of thought n is disposed 
of by Mr. Barkas in his last week’s communi- 
cation. 

A few days ago I presumed to differ with a 
belief which had been oor by others, upon 
evidence that appeared sufficient to them to 
account for the unaccountable; and one of the 
com a veracious man, started up and said, 
“I saw it with my own eyes. True, friend, 
said I, you evidently did not see them with my eyes, 
or yon might have come to & different conclusion 
as to the so-called facts.” 

Here lies the pith of 
evidence,“ other views 


the whole matter as to 
to the contrary notwith- 


standing ; and I here suggest for the consideration 
Of those who pin their faith on seeing is 
believing,” the fable of the chameleon and its 


colours. 

Mr. B.’s account of the experiment he under- 
took, for the purpose of testing the transference 
of thought is a good example of what I refer to. 
Counsel on the other side would cut his case up 
root and branch, without need of “ owing the 

Yet it is upon such evidence 
that earnest inquirers—sceptics possibly—who still 
to knowledge of 
so- call informed that if 
they do not take in all 
be oblivious to the value (.) of evidence. 


of the experiment; „ first, 
what on earth induced him, or, rather, what object 
had he in going, to inform Mr. R. of the proposed 
trial of skill which was about to be made upon him 
as the subject? And second, what evidence 
had he that just in consequence of this (to say the 
least of it) incautious proceeding, Mr. Robinson 
was not at the door of the room a second or two 
after its closing upon him, and heard and saw all 
that was done on the other side of it? 

Mr. B. doubtless takes it tor granted that Mr. R. 
was not there; but that is not evidence, 
especially in a matter about which so much doubt 

i I have no idea of collusion between 
Messrs. B. and R.; but the manner in which the 
experiment was conducted rendered such a thing 

asible even if it were not probable, and not even 
the semblance of sleight-of-hand should be allowed 
to exist, where we are told so plainly to believe, 
or be considered as incapable of estimating ” 
evidence. | 

s Orderic Vital’? suggests that the pages of the 
4% E. M.“ shall be open to the illustration of this 
subject. Let me add my earnest request that this 
iar es so likewise. 

ce before, in these pages, I asked for a little 
this subject. 1 obtained replies, some 
interesting, others even voluminous, on mesmerism, 
clairvoyance, &c., &c., but not one single word 
affording a tittle of evidence as to the mode of 
the transfer of thought,” upon which I asked 
for information. J. W. W-s. 


21572. Ir is an established fact that somnam- 
pulists have read books, and have written in the 
dark, thereby proving that there is some other mode 

i So that it seems 
of peculiar 
some sort of 


in 
eat 


somnambulists, or capable ot mesmerising or being 
mesmeriscd by others. F. R. C. S. 


PROF. HUXLEY'S REDE LECTURE. 
eo ar 21540 P. ako, 1 am afraid Mr. 
John Hampden hus sadly misunder-tood the Prof. 


954 


1 


~ 


He is quite right in assuming that overy egg 
have had a mother; but then he seems to consider 
that his typical oak must always have existed in 
the form in which we now see it, because he speaks 
of the first animal and the first oak” ; hero, 
surely, he reverts to the old theory of specific 
creation, which even the most unbelieving, who 
have read anything on the subject, are obliged 
allow as exploded. There is not only evolution of 
from the embryo to the adult, but 
reproduction. Ho should con- 
sider that the ade e of the oak were not oaks 
at all, neither did they bear acorns, and that 
gradually, and by quite imperceptible steps through 
natural selection, variations of climate, &o., both 
the oak and its fruit have slowly developed into the 
form in which we now see them: and very strong 
evidence might be adduced to show tbat the above 
causes are still at work, so that the future organism, 
of which the oak of the present shall be the pro- 
coe might be as ike it both in itself aud 
ruit as a straw is unlike an apple. Mr. 
Hampden's next etumbling block is hybridism ; 
suffice it to say that Mr. Darwin shows clearly that 
very little change is brought about by the oe 
of widely different species, com with nat 
selection, and the we established tendency to i 
which exists in all organisms. The lower 
organism the lower its mode of reproduction. Con- 
sider the ferns with their alternation of generation, 
and the aphides with their parthenogenesis. Where 
are we to stop? The more we learn of nature the 
more evolution becomes manifest, and I doubt not 
that in Prof. Huxley’s mind, with its vast grasp of 
nature, it must be rather more than a * 5 


[21574.]—IN criticising the evolution theory, the 
writer of letter 21540, p. introduces & sup- 
pore difficulty in . uestion as to 

iological precedence on the part of the hen or egg. 
Professor Huxley in his lecture probably ignored 
this semi-empirical theme because of its too simple 
and elementary character, for, 80 it appears, when 
viewed in the advanced light of science. To 
attempt to draw a fundamental distinction between 
the ovum and its progenitor would be as fallacious 
as to endeavour to show an absolute difference in 
essence between static phenomena and motion. 
Fortunately for the proto lasmic theory, its truth 
does not rest on the ipse dirit of any one learned 
and scientific man. Its real demonstration is linked 
with the correlated abstract sciences. Mr. Hampden 
brings the name of religion into discussion. he 
most eminent thinkers are, however, a ed that 
pure religion is in reality euhanced by the higher 
scientific speculations. The magnificent structure 
of the Oriental philosophies alone sufficiently 
proves this point. W. H. 


APHIDES. 


[21575.J—J. A. OLLARD etter 21535) recommends 
infusion of quassia chips. Does not this act from its 
intense bitterness, thus rendering the leaves un- 
pleasant to the iusects. 1 think that some of 
your gardener readers would find a dilute solution 
of picrie ucit., or one of the soluble picrates, say, of 
2995 or potash, very effective. It is e worth 
trying. | . EH. 


THE SCRAPER, AND HOW TO USE IT. 


[21576.J—I WouULD say & few words on this sub- 
ject. I quite agree wit the writer, T. H. S.,“ 
page 357, from the Building News, that few toole 
give more disappointment to amateurs, and even 
practical men. 

In fact, I have heard apt be 
saw a tool more absurd. eed 


junction is given that scraper 
not to be used. 
reasonable. (I ams 
ined, and hard 
might as well tell a mason to 8 face and polish 
on a granite block with his chi 
be just as casy as the other. 
a smoothing plane to take the place of a scraper— 
it would be next to impossible to set a smoothing 
plane to that degree o fineness. And granted this 
could be done, a plane won't work with the edges 
of the iron perfectly straight: the corners must be 
rounded a little. Now, the iron being so narrow, 
it becomes like a flat gouge, and leaves ridges 
standing out; when varnished or polished, thoy 
appear like furrows in a ploughed field. Nay, 
thiuk I could graut them more. I will grant that 
we have got a plane that will leave a surface per- 
fectly flat, smooth, and level. It would take man 
times longer to clean a piece of work up wit 
such a plane, than it would with the ordinary 
plane, and use of scraper and glasspaper. 
And why? Because I can sharpen four cuttiuig 
edges of the scraper while I sharpen one of 
the plane, ard each cutting edge is equal to two ot 
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giving instructions, I 


y constant sharpening, the cutti ige becomes 
rounded and noma plete 7 worn off, it will be neces- 
sary to refije an go through the same pro 
again. Oasis. 


on. The object, then, is to get a fine. 
knifelike, cuttin edge; but, unlike a knife, it must 
aah something : prevent it from ting or teari 
up the grain, an 
sharpenin 


g. Now if we examine the smoothing 
plane, we 


FEED FOR LATHE PLANER. 
(21577.]—Now that it is too hot for work, I take 
the pen to describe an amusingly simple device for | į 


My planer is similar to that described by “F, ys tested by means of a 
W. G.“ in Vol. XXXIV., 2 that my table transposing keyboard, in such a way a 


. ey 
described on 229, Vol. X VI., forms a vice. | be compelled to form their judgment by m 

Also, I have replaced the little bolts and nuts which hearing pieces of music, without an opportuni of 
secure the upper part of the slide-rest to the seeing the board or of guessing by means of 


amount of set given. If we examine a shavi 
taken off the — of a board we shall find it all 
€ grain, and by stretching it on the 
edge we have just planed it off, we find it has 
been shortened, clear showing there has been some 
force or compression used. Here is the secret, then: 


9 


) „same with ing plane, 
smoothing plane, all answering to the of 
Therefore, the scra 


identically the same as that given by “T, H. S.“ 
The sera must not be too hard in the temper, 
and the l or er—a currier’s steel is the 
best—must be harder than the scraper, and should 
be polished round the full length, by working 
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ear for pitch. I should not be surprised if this 
failed as egregiously as the man who could al 
tell which stops in an or were metal and which 


wood, because wood is ways so much sweeter than 
wood metal, you know Perhaps “ Capt. Cuttle“ can sa 7 
middle, fittin loosely on to the saddle-screw. | what would be the effect of a transposing keyboard f 
Next comes the 50 change-wheel, bushed with aon ke characteristics, because if shifted one note 
ferrule of brass so as to o on tightly. The ratchet | on 2 — side, the black or shorter ke would then 
then lies upon the teeth of the wheel, and the i 


lever is contined between it and the collar of the 


or longer ones. The tune, of course, to be played 
as written. N. E. Ch 


rews a and 5 
lower end of the small 


ends of these two Screws, whi 
angular movement and determine how many teeth 


ect with two ee n ap ltl forging mado AN ANGLE METER 
21579.]—I HEREWITH forward, for insertion in 
e ENGLISH MECHANIC, a descripticn and photo- 


th 


telescopical micrometer.” In m 
strument, the divided scale is attached to one of 
the ordinary “linen provers,” and when used the 


fs 
1 


| ee 


t was in motion, 
it was only AET arrest the motion of this 


would be sufficient to cause 

the change-wheel to turn and yet allow the rod to 
he file must be | sli ver struck either stop screw; 
the scraper, the | thi e by causing a spring to bear 
upon the rod. 


The plan scarcely needs an illustration; but I 
have added Fig. III. to show the parts together. 


A in a 
benchscrews ; the sogo are to be 
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if pe 
b | i 


scratches upon them. Now damp the ed 


scale is read by the leus with one eye, the object or 
ge by be 
€ scraper flat on 


istance to measured being viewed with the 


The Lathe as a Shaping Machine. p I 


at any rate, 
have been looking out for it since Janu 


ary last. 
F. A. M. 


d, holding the sharpener at an angle of about 
20 degrees from the flat of the scraper (see Fig. 2), 
working it back and forward from the centre 


towards the edge, see nk. 3. Take note of this. — 
The barb must be wor 


g care the action of 
damage or rub off the fine edge that is forming. 
When the four Corners are thus treated the will 

ve the appearance as seen in Fig. 4. (These 


roportion merely to show 
the 5 will be noticed the edge has 


) „similar to the bevelled edge of 


; e next thing is to turn this 
edge down flat with the edge of the sc 
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KEY CHARACTERISTICS IN PIANO 
MUSIC. 
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121578. U＋lTr is kind of Capt. Cuttlë ” (p. 385) to 
hint that I have missed the question at issue: but 
if he will refer to my first letter again he will find 
rtion that the“ whole 
erence is due entirely to temperament.” In the 
paragraph on P: 240, Dr. Johnstone 
with saying that the differences did not de ud 
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gesting the mechanical cause. I think if 

„Capt. Cuttle will refer, that idea of the black keys 
being shorter levers than the white, &c., was intro- 
duced by som i i ion, > ae 
(see Fig. 5), slightly the imagine, can never have seen a piano keyboard un- 
first few strokes—I fancy it helps to turn the fine | covered. Your correspondent Mr. W. H. Davies, 
gently outwards without 5 of Liverpool, has the credit of be 


tained for use as an augle meter. The graduation 
might have been into degrees, the focus of the 
lens being made radius; but by its division into 


parts of the inch it may be used as an ordin 
micrometer, and als 
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ing the 


Jory 6, 1883. 


power of telescopes,—with it an angle of 
about 30° can be measured. As to the scale itself, 
Cavallo’s is divided upon mother-o'-pearl. In- 
stead of this, I have used either thin clear lantern 
horn or flattened quill, or the most transparent 
yellow part of tortoise or turtle shell. The 
mother of pearl is brittle and less transparent. 
Again, the scale is curved to focus of lens, to 
obviate, as far as may be, distortion. Of the | 
photographs which I inclose, No. 1 is of the full | 
size of the instrument, and shows it opened for use, | 
and supported by the case. No.2 is folded to- | 
gether, and is rather smaller than the full size; it | 
is also supported on the case. I subjoin the mea- 


surements— 
Ar W $ 
Total length of frame ...... 10 
Width ee 1 Py 
S TETT 75 
Length of scale 15 

The instrument folded | 
„ ak dikes lin | 
C fs 25 
Depth 696555555232 „„%%%% %% „%% „ „„ 46 Yo 25 
Length of case lłin. 
C 1 
Thick 6 22 62 „ 6 0 6 6 60 66% % %% „% „% „„ „ 6 „ W 10 15 


N. S. Heinekea. 


JOY’S VALVE GEAR. 


21580.J—SREVERAL questions have recently been 
asked relating to Joy’s valve gear fitted to locomo- 
tive engines. I therefore send the following sketch | 
taken from a diagram furnished by the inventor. 

It will be seen that each connecting-rod has 
coupled to it, near the middle of its length, a lever 
(A), the lower end of which is carried by a rod (B), 
attached to the engineframe. From a point (C) in 
this lever, another lever (D) passes upwards, the | 
upper end being connected to the link tothe valve 
spindle, while a short distance below this point the 
lever oscillates on a fulcrum (E), formed by a pin 
carried by a curved sliding block, which travels up 
and down in acurved slot as the crank axle re- 
volves. Tomake the engine run either forwards 
or backwards, or to admit steam during any desired 
percentage of stroke, it is only necessary, by means 
of the reversing lever or other gear, to alter the 
angle of inclination of the curved slot, as shown in 
the diagram. : 

It isfound in practice, that the working of the 
valves by the Joy gear is quite equal to the best 
kind of link motion; there are fewer working parts, 
aud of a more simple construction. l 
It is a well-known fact that engines which have 
inside cylinders 18in. diameter, with valves placed 
in the usual way between them, are very | 


| 
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ployed in working important trains, chiefly of 
perishable goods. and are very rarely seen. One 
or two of the later ones are built by R. A. W. 
Hawthorn, and are slightly different to the one 
illustrated, the smokebox and cylinders being 
similar to the four-coupled passenger engines, but 
are placed at a much greater height above the 


411 


about form- blindness, although it is surprising how 
many people, to a certain extent, suffer from it. 
Large numbers of people can see no difference 
between an angle of 30°, and another of 45, or 45 
to 60, and so on. Again, there are some who 
cannot distinguish an ellipse, unless very much 
elongated, from a circle, nor a rhombus from a 


1 


level of the rails. These engines, in point of size, 
are much above the average of goods engines. 

The chief characteristic of No. 556, Fig. 2 (which 
class came out in 1882), is the arrangement of the 
splashers. The driving wheels, which are about 


“t cramped,” and can have but very short bearings 
for the driving axle; the very great advantage in 
the Joy gear, is therefore that the bearings can be 
made of ample length, and that the size of cylinders 
is practically unlimited. 
Clement E. Stretton. 
Leicester, June 25th. 


GREAT EASTERN GOODS ENGINES. 


[21581.]—I BEG to send drawings of three leading 
types of goods engines, but regret I can give no 
particulars of dimensions. 

The four-coupled bogie engine is of a class termed 
fast goods engines (see Fig. 1). They are em- 


5ft. in diameter, are of light construction, and like 
those of passenger engines. 

No. 610, Fig. 3, is an entirely new engine, and 
has not yet been used. It is, I believe, fitted with 
Joy’s valve gear, as will be seen by the lever on 
the side of the firebox, which is the same as that 
shown in the detailed drawings of the new express 


engines. Thechimney, dome, and valves are also 
like those on the new expresses. 
F. W. Brewer. 


RAILWAY SIGNALLING. 


[21582.]— A GREAT deal has been written about 
colour-blinduess, but I have uever read anything 


square. On the other hand, a person with a culti- 
vated, or rather a trained, ‘‘eye for form,’’ cannot 
be comfortable in a room where a window-blind or 
a picture-frame offends by a departure from truth of 
line. 

Now, having anticipated the objections to my 
proposal for improved signalling, I proceed to sur- 
prise you with the simplicity of the same, anda 
very words will suffice. Let the white light be 
invariably bounded by a circle, the red by an egui- 
lateral triangle, and the green by a square form. A 
black bar across, and a black spot in the centre of 
either of these would form variations to convey 
additional information, and could not possibly be 
mistaken if seen. The most obtuse could tell a 


| three-sided from a four-sided figure, and either 


of these from a circle, even if the colours were all 
alike to him. Now, gentlemen of ours,“ if this 
is all nonsense, come on with your objections. If 
you approve, second the motion, for something 
ought to be done. Old Ploughman. 


ALCOHOL AND OTHER REMEDIES 
FOR BURNS. 


(21583.]—In this connection I may call attention, 
as I have done more than once before in these 
pages, to the fact that nothing can be more effica- 
cious for allaying the inflammation, and even a 
venting the raising of a blister, if applied quickly, 
than the ordinary writing ink, to be found in almost 
any house, I presume, in this caligraphic age. I 
have practically proved this on many occasions, 
and first saw it in use at the Dublin Glass Bottle 
Works, many years ago, where a gallon jar always 
stood ready for use, and burns were the order of 
the day. A., Liverpool. 


THE NEW ZEALAND RAILWAYS 
(3ft. Gin. GAUGE): THEIR EXPRESS 
TRAINS AND LOCOMOTIVE WORK. 


(21584.]—Iwn a recent letter I gave some general 


rticulars as to the arrangements on our principal 
Yew Zealand railway, respecting its express ser- 
vice. I now proceed to furnish some illustrationa 
of the actual working of the trains from personal 
observation. My notes were made in some instances 
on the footplates of the engines, in other cases were 
taken in one of the ordinary carriages when I 
wished to judge the results without the driver 
being aware that any special watch was being kept 
on the running of the train: and here I may pay 
a well-deserved tribute of praise to the very 
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excellent and careful driving which in almost all 
cases I observed on the express trains. There were 
differences, of course, among the various men. Some 
evidently chafed sorely under the strict limitations 
imposed as to speed, especially when economy was 
carried to the extreme, and to keep down wear and 
tear the trains were allowed 12 hours 50 minutes 
to run 230 miles. In one case I noticed that the 
driver steadily lost time at the beginning of a 100 
mile run, although he was timed at little over 20 
miles an hour, and then came in with a rush ” 
over the last 30 miles or so, doing quite 40 to 45 
miles an hour between stations. Another started 
off with a vigorous spurt, and ran his first 15 miles 
in 24 minutes, after which he eased off, and took 
4 minutes for the next 15 miles. But those were 
exceptional cases, and as a rule the drivers fulfilled 
their orders with most scrupulous faithfulness, 
keeping the working timetable to the minute 
even in passing the smallest wayside station. I 
remarked this especially in the case of engine K 
94, on the footplate of which I made the long run 
from Christchurch to Oamaru and back, 304 miles, 


two or three Pori ago ; but I have also noticed it 
in regard to K 87, K 88, and K 93, the last very 
recently. 


I cannot help 5 with those 
smart drivers who are placed in charge of fine 
engines capable of doing their 50 miles an hour, 
but who are nevertheless forbidden—or were till 
lately—to exceed 25, even on a capital bit of 
road. This is really tantalising: but economy has 
Leen the rule, and perhaps not unnecessarily so. 
At present, however, as I explained in my 
previous letter, the expresses run at a tly 
increased speed, an average rate of 35 miles an 
bour rae officially sanctioned between Christ- 
church and Oamaru, while its being cccasionall 
exceeded is comfortably winked at, to the hi 
eines of the passengers, who enjoy the 
celing that they are being put along well.“ The 
time allowed from Christchurch to Ashburton is 
tbe same now, with eight stoppages, as it was in 
the best days of the express with only one stop. I 
give below 9 ators table, showing the run- 
ning of the istchurch- Dunedin express (1) as it 
first ran, express throughout, and timed to com- 
plete the journey, includi g all delays at stations, 
in 10 hours 55 minutes; (2) at its slowest, when 
it practically ceased to be an express, and became 
smply a through stopping train, taking 12 
hours 50 min.; (3) as it now runs, taking 11 hours 
20 minutes, although still a mere stopping train 
from Rolleston to Temuka, a distance of about 74 
miles, out of the total 230. The discrepancy 
between the running time and the time in- 
cluding stoppages, will seem at first sight very 
extreme to those who are accustomed to the brief 
delays on English trains, and to whom the Great 
Western’s 10 minutes’ halt at Swindon is almost 
too much bliss.” But in the colony we insist on 
plenty of time for refreshmont and so on; thus 230 
miles journey we have, after starting from Christ- 
church, first (at least, after several stops of two or 
three minutes eac), a nominal quarter of an hour 
at Ashburton (521 miles) for tea, coffee, &c.— 
especially e.“; then at Timaru (994 miles) 
nominal! 20 minutes—usually more, for dinner. 
At Oamaru (152 miles), another 15 minutes— 
commonly 20 ; and so on again at Palmerston (189) 
besides numerous pauses of two to ten minutes 
duration. Hence it is that in the first of the three 
instances about to be quoted, the running time of 
Y hours 3 minutes was expanded, by stoppages, into 
10 hours 52 minutes (started 2 minutes late, ar- 
rived 1 minute early); the 9h. i4im. into 
Ih. 50m. ; and the Sh. 53m. into IIh. 17m. To 
save space, and as the actual clock times would 
convey no information outside the colony, I have 
given simply the time occupied in the running, 
taking the departure as at Oh. m.,“ and ignoring 
the delays at stations, which, of course, constitute 
no test of locomotive. Also, to save space, I onl 
give a few of the stations, there being 85 in all, 
which would ha are too largely on your room to 
quote in full, and they are not necessary for my 
purpose. I may just remind readers who have 
1 my former letters, that the line is straight 
aud fairly level from Cristchurch to Oamaru (152 
miles) ; but thence to Dunedin (78 miles) it is an 
almost constant series of ups and downs, long 
banks of 1 in 50 both ways, and curves of 7} chains 
radius. The standard express train is six coaches, 
all bogies, two being the long American cars, each 
equivalent to about two of the ordinary coaches. 
I. therefore, always reckon these as ĉo in comput- 
ing the size of a train. The average weight, ex- 
clusive of engine and tender, may be taken at from 
tU to 70 tons. The regular express engines are 
four-coupled in front, with wheels 4ft. diameter, 
aud leading and trailing two-wheel bogies, wheels 
ett. Zin. The cylinders are in the K class, I2in. by 
in.: in the Q class, llin. by lsin. The weight, 
without tender, is about 27 tous loaded. There are 
ten of these engines in all, viz., eight of K class and 
two of Q class—all American, and built by Rogers. 
The other engines employed occasionally on the 
expresses, as below, I will describe later. Follow- 
iug, then, is the timing of the Christchurch-Dune- 
diu express on three different occasions, as above 


explained. An asterisk prefixed to the time against | Oamaru, 9 on to Christchurch; ( 


10 coaches to 


a station implies that the train passcd without] Oumaru, 9 rest of way. The chief dimensions of 


stopping :— 
, TE 
E ing 8 (Ot Se 
= Going South. K 94 K 88 ae 
— . l 
i 
— Christchurch 00 0.0 0. 0 | 
1} Addington ...... 0. 4 *0. 5 »0. 3 
51 Hornby . . 0.14 70.14 0.111 
81 Templeton 0.21 0.20 #016 | 
14 Rolleston 70.31 0.32 0.25 j 
177 Burnham 0.39, 0.39 0.31} 
224 Selwyn Seeds wee. | 70.49) 0.48 0.40 
244|Dunsandel ...... 0.54 0.53 0.44 
3⁴ Raknin Bridge.. . I. 12 1. 12 »1. 1 
35 Rakaia Station.. I. 17 1.10 1. 6 
41 Chertsey 1.20 1.29: 1.16 
46t Dromore ........ 21.30 1.43 1.26 
521 Ashburton 1.40 1.57 1.38 
72 Ealing 2.32 2.39 2.19 
SS, Temuk aa 3.10, 3.19 2.52 
991 Timaru 3.35 83.47 3.18 
2 108 Q17 
124 ‘Studholme ...... 4.27 4.49 4.12 
1381 Waitaki .. . 4.59 5.26 4.45 
1511 Parma ru 5.20 5.54 5.12 | 
| F 95 
K 93 J 107 & 
| 96 
173! Hampden ....... 0.317. 46.14 F 41 
1891 Palmerston 7.11] 7.45 6.56 | 0. 0 
IK 95 R 29 
1 | ' 
198!|Waikonaiti ...... 1733 6. 7 7.19 024 
206 Seacliff .......... 7.58 8.32 „7.47 0.52 
2121 Waitaiti 8.14 8.51 8. 1 1.10 
221 Port Chalmers. . *5.44! 9.21 8.34 1.43 
229 Dunedin — — 9. 3 9.31 8.53 | 2. 1 
— eS = 
ES I | (d) | (e) K 0 
Going Jorth. K 9 R 32 & 
| | | FT 42 
| | 
| K | : 
— Dunedin ........ | 6.0) O. 0 0.0 
8 Port Chalmers... 0.234 0.23, 0.21 
17 Waitati.......... 0.50 0.55 *0.54 
233 Seacliff .......... 21.19 1.16 1.16 
314 Waikonaiti 1.37 1.34 1.35 
40} Palmerston 1.465 1.58 1.59 
| K 96 
K 93 J 108 & 
| I 101 
564 Hampden | 2.40 2.38 2.41 
78 Camaru 3.50 5.13 3.43 
| K$ K % K 98 
( — 
91 Waitaki.......... 4.18 4.18 4.11 
105% Studholme ...... 1.51] 4.51 4.40 
130} Timaru 5.15 6. 0. 5.39 
| | K 92 K 87 
| — 
1411 Temuka C. 10 6.29 C. 2 
1573 Enlin ggg 0.49 7.17 6.40 
1771 Ashburton ...... 7.29 7.52 7.19 
183} Dromore 2.4 8. 7 4.32 
1885 Chertsey .. n 7.53 8.20 7.42 
1941 Rakaia Station . . 4 8.32 7.52, 
10 Rakaia Bridge . .d. 10 8.30 7.57 
205 Dunsandel ...... 8.26 8.560 8.13 
207 Selwyrun 18.29 9.1, 8.17 
212 B um 28.37 9.11 8.26 J 88 
| 
215% Rolles ton 8.44] 9.18 8.33 0. 0 
221 Templeton 8.55 9.30 8.42 0.11 
224 Hornby 8.59 9.30 8.47 0.17 
2281 Addington 39, 6 9.46 8.53 , 0.254 
9.40 8.50 0.209 
| 


2293 Christchurch 


The above table will give a fair idea of the ordi- 
nary running of these expresses. The two short 
runs—viz., Palmerston to Dunedin, with F 41, 
and Rolleston to Christchurch with J S. —I have 

| appended, to enable comparison to be made of the 
work done by other classes of locomotives than the 
regular express engines. 1 may add that J 83 had 
20 coaches on. For tha three complete runs the 
respective trains were as follows: — (a) & coaches 
throughout: (4) ditto: (e) 15 coaches to Ashburton, 
10 rest of way; (d) 10. coaches to Ashburton, l- 
theuce to end; () S to Palmerston, lu thence to 


the engines will be found on page 64, Vol. XXXIII. : 
but tu save trouble I may mention that the J 
class are English Moguls,’’ weighing 27 tons, 
with six 3ft. bin. coupled wheels, and leading two- 
wheel bogie, cylinders 14 by 20, and six-wheeled 
tenders; the F“ class are six-wheel coupled 
saddle tanks, with 3ft. wheels and cylinders, 10} 
by 18, weight 181 tons; the R“ ss one ten- 
wheeled single boiler Fairlies, weighing 29 tons, 
with six-coupled 3ft. wheels, cylinders 12 by 16, 
and four-wheeled trailing bogie; the T“ class are 
of the celebrated Consolidation ” type of American 
engines, built at the Baldwin Works, Philadelphia, 
with eight-coupled 3ft. wheels, cylinders 15 by 18, 
two-wheel pony-truck, and eight-wheeled double 
bogie and tender. It will strike engineering readers 
that there is a degree of oddity in engines of this 
class piloting on express trains; but it must be re- 
mombered it was a very heavy piece of road, and 
the average speed was only about 22 miles an hour, 
varying from 10 or 12 miles an hour up the banks 
of l in 50, to 35 or 40 down. The “ Consolida- 
tion’’ engines are not supposed to run faster than 
12 miles an hour, and there used to be a rule 
against exceeding that speed, but on this occasion 
No. 101 ran very steadily at over 30 miles an hour. 

This latter’ ds already overrun a reason- 
able length, and I must defer to another day 
some notes as to the maximum speeds run. 
Readers will observe that in many instances 
the speed between stations was actually faster 
when the stations were stopped at than when 
they were passed, without even slackening. 
The explanation, of course, is that such abundant 
time is allowed for the lon runs, that drivers have 
no justification for going fast, and it is when time 
has been lost in stoppages that they make it up by 
increased velocity to the next station. I have 
already referred to the heny. gradients and 1 05 
curves between Oamaru and Dunedin. I should ad 
that there is another cause of delay on the 
Canterbury Plains in the shape of innumerable 
long bridges of timber or iron, extending over the 
large rivers that abound there, and which bridges 
have to be crossed at speeds not exceeding 12 to 15 
miles an hour. The Rakaia bridge is more than a 
mile long, and drivers are forbidden to cross it in 
less time than 5} minutes. Then there are other 
long bridges over the Selwyn, Ashburton, Rangi- 
tata (2), Ternaka, opa Waitaki, aud other 
rivers all requiring reduction of speed, and con- 
sequently impairing the average. I may just 
mention that the peon times, including all 
delays at stations, and the instances given were ae 
follow: — () 10h. 52 m., (4) 12h. 57 m., (e) Mh. 
lim., (d) 10h. im., (e) 12h. 44 m., (f) 11h. 14m. 
In cases (>) and (e) the traius stopped at 50 to 55 
stations in the 2291 miles. 

Charles Rous Marten, F. R. G. S. 
Wellington, New Zealand, May 19. 


THE LATE GENERAL SABINE, R. A., 
P. R. S. 


[21585.]—-GENERAL SIR EpDpwAn DSA INE, K. C. B., 
Royal Artillery, President of the Royal Society 
from 1861 to 1871, who died at Richmond on the 
20th inst., was born in the same year as the late 
Lord Byron — 1788, so that if the author of ‘‘ Childe 
Harold.“ could have lived until now, he would have 
been, like General Sabine, 94 years old. General 
Sabine entered the Royal Military Academy at 
Woolwich on 25th January, 1803, passing all the 
necessary examinations there in less than a year, 
and received his commission as lieutenant in the 
Royal Artillery on the 22nd December, 1504, just 
as the lieutenant of a neighbouring artillery regi- 
ment had shot the Duke D’Enghien and made 
himself Emperor of the French. He served with 
distinction as captain of the batteries at Fort 
Ene, on the Niagara frontier during the American 
war. This was his only military service ; but hig 
scientific work has surpassed that of any officer 
of the most distinguished scientific regunent to 
which he belonged. 

In 1818 George IV., then Prince Regent, sent 
Sir John Ross to find that Polar mare’s nest, the 
North-West passage from the Atlantic to the 
Pacific, and Captain Sabine, R. A., was selected by 
the Royal Society to accompany the expedition ae 
astronomer. On his return, their council expressed 
their sense of the high merits of his maguetical 
and other observations, which afford strong proofs 
of the industry, ingenuity, and accuracy of Captain 
Sabine, and of hin devotion to the cause. and ardour 
in the pursuit of science, under circumstances when, 
to insure success, severe privations hud to be en- 
dured and great difficulties overcome.“ During 
this expedition a new species of seagull, the Lay ss 
dt, was discovered and named atter him. 

In 1519—20 he accompanied Sir E. Parry's expe- 
dition to the Arctic regions in the same capacity, 
using the identical clocks for pendulum experi- 
ments, &c., which had accompanied Captain Cook 
in his voyage round the world, and which belonged 
to the Royal Society. The crews or the vessels of 
this expedition received £500 reward for being the 
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first to penetrate to the Meridian of 110’ W., and 
having been completely frozen in (or, as gardeners 
sometimes call it, frozen out), during that 
winter, Captain Sabine, for their amusement, 
edited a Polar newspaper called Zhe Winter 
Chronicle and North Georgian Gazette, which 
very materially assisted in killing that uni- 
versul Polar bear — Tine. In the summer 
of 1820, Capt. Sabine accompanied his Commodore 
(Parry), with a small party of seven or eight men, 
in an excursion across Party's latest discovery, 
Melville Island,” extending over 180 miles, and 
occupying 15 days, during which he suffered ter- 
ribly from a severe bowel complaint, and had to be 
carried tor some time in a truly nautical chariot—a 
cart, having one of the tent blankets rigged upon 
it as a sail—a contrivance which enabled them to 
make great progress. On the (th June, Satine 
Pentnsuca” was discovered and named. On the 
2th Feb.. 1820, occurred that famous Polar phe- 
nomenon related by Sir E. Parry, in which Capt. 
Sabine's servant, John Smith (of course), a gunner, 
R.A., having ‘ plunged his benumbed fingers into 
a basin of water, the surface of the water was in- 
mediately frozen by the intense cold thus communi- 
cated. Reverence for the memory and characters 
of Sir E. Parry and Sir E. Sabine, and for the Royal 
Society, has caused me to make several attempts at 
the Da aa deglutition of this story ;—but I can’t 
succeed, 

[The real cause of this sudden freezing of the 
water (which I do not for an instant doubt) pro- 
bably lies in the well-known fact that water may 
be cooled 8° or 10° below freezing point, and yet 
continue liquid; but the slightest vibration of the 
vessel causes sudden crystallisation of a portion of 
the liquid into ice.’’—Muller’s ‘Chemical Physics.“ 
page 120. 

Capt. Sabine’s pendulum experiments near the 
Atlantic equator, for determining the earth’s shape, 
in 1521-22, are too well known to be more than re- 
ferred to here. In 1823, Government placed at his 
disposal H.M. ship, Griper, 123 tons, in order to 
oo Us the series of pendulum experiments on the 
northeru coasts of Greenland, Spitzbergen, and 
Norway. In 1825, he was a with Sir John 
Herschel. member of the International Scientific 
Commission, to determine the precise difference of 
longitude between the observatories of Greenwich 
and Paris. In 1827, he was offered, and accepted, 
the honourable oftice of Secretary of the Royal 
Society, and during his long tenure of that appoint- 
ment, published many descriptions of his various 
important and valuable scientific researches in the 
Philosophical Transactions. In 1846, he was elected 
Foreign Secretary of the Royal Society, in 1850 its 
Vice-President and Treasurer, and finally, in 1861, 
the President, retaining office until 1871. 

This brief and extremely inadequate tribute of 
respect aud admiration for one of the greatest 
scientific soldiers Englaud ever produced, is seut 
you by his most insiguificant and humble 

London, June 27. Brother Officer, R. A. 


ON THE BASE-LINE FOR TIDAL 
HEIGHTS. 


(215 3.]— T selection of the position of a base 
or datura-line from which to estimate the ever- 
varying heights of the tides is purely optional: but 
yet it is a matter of some importance, because when 
once it is fixed upon it cannot be altered without 
considerable inconvenience, inasmuch as the nau- 
tical charts of any port or harbour must recognise 
that position, or they would be valueless. When 
the course of the tides began first to be investi- 
gated, it was not under the aspect of a scientific 
problem, but simply as an affair of practical appli- 
cation. Aud yet it soon became evident that the 
datum-level at one place must needs be compared 
aud counected with that of every other; if not, 
the figures used, though true in themselves, might 
be deceptive. Thus, a 4ft. tide, measured from the 
meau level of the sea, if that were the base em- 
ployed at one sea port, would mean something 
very different from a 4ft. tide computed from the 
mean low-water mark if that were the base-line 
selected in another. 

When the old dock was first constructed at 
Liverpool—an epoch which may be considered as 
marking the commencement of modern navigation 
—it only occurred to the merchants of that period 
to inquire how much, in any instance, the tide 
would rise over its sill, since that was the height 
which would tell them whether their ships would 
be able to enter the dock or come out of it: and 
consequently the Liverpool tide-tables were first 
constructed merely to answer that question. It is 
difticult, however, to imagine for what reason this 
base-line continues to be retained, for the old dock 
no longer exists, aud a mark has had to be made 
on the east side of the Canning Dock in order te 
preserve and indicate its historical positiou, nor ts 
there any other dock in Liverpool whose sill stands 
at the same level as that of the Old Dock. Besides 
that, when any other level is employed, a source or 
confusion arises at once, for there is a discrepancy 
in the figures. Thus, a 21ft. tide at Liver- 
pool, reckuned from the Old Dock sill, really 


indicates a tide of 29ft. Gin., reckoned from the 
mean level of low-water of ordinary springs, which 
ig the zero adopted by the Admiralty in their charts 
and tide-tables. A ludicrous instance of the blun- 
dering to which this variety of level may give rise, 
occurred in connection with the construction of the 
North-pier at Blackpool, some years ago. The 
question at once arose—What should be the height 
of its pa oa ? The Liverpool tide-tables were 
appealed to, and these showed that a 23ft. tide 
was puet beyond the highest range, and so it was 
concluded that an allowance of some 5ft. or oft. 
beyond this would be amply sufficient for all 
practical purposes. The engineers drew their 
plans accordingly, and the piles were cast to the 
requisite length ; but it was not long before the 
workmen were undeceived. An ordinary tide of 
of some 20ft. from the low-water level threatened 
to submerge them and their doings, and taught 
them, somewhat rudely, the mistake they had 
made. It is, for 3 9 5 just as if the height of a 
room were measured from the top of the mantel- 
piece, instead of from the floor the mantel- piece 
corresponding to the old dock sill, and the floor to 
the mean level of low-water. The figures shown 
would, of course, be smaller in the former case 
than in the latter. 

A suggestion has been made that the half-tide 
level is that which would be most suitable as a 
datum-line ; and certainly, there is much to be 
said in its favour. The half-mean spring range 
would then tell at once the relative mse m each 
port, and the tixed benchmarks would have the 

vautage of being in the sume horizontal plane. 
But the numbers in the various nautical charts 
would have to be all altered, so that it is doubtful 
if ever the change will become geueral. 

James Pearson, M. A., F. R. A. S. 

Fleetwood Vicarage, June 13. 


f21587.J—I cannor help thinking that Mr. 
Hampden’s objection (21520) to Mr. Pearson’s 
explanation of the tidal phenomena is ill-advised. 
In the first place, by what means do we observe the 
rise and fall of the tide? By the difference in the 
height of the water as shown by an object fixed to 
the ground. At sea no such means exist: the ship 
iu which Mr. Hampden’s sailors have made their 
observations rises and falls with the water, and it 
is impossible that seamen without the proper 
instruments for measuring heights can observe any 
change. Again, the tidal currents are caused by 
water having to find its level along a shore slop- 
ing more or less gradually. In mid-ocean the 
motion of the water caused by the tidal wave is 
vertical only, and therefore there is uo current. I 
suppose it is a fact that little or no tide is felt in 
Polynesia. I should feel oblige to Mr. Pearson if 
he would explain this. Salvo Jure. 


WASHING FLANNELS. 


. reading of Science Master's“ 
ittieulty (letter 21533), I asked my mother if she 
would give me her recipe for washing flaunels, and 
she sends me the following: — 

Jam happy to bo able to give you the benefit 
of my experience with regard to the washing of 
flannels. The method was imparted tome many 
fears ago, when I was a very young housekeeper, 
by a Yorkshire lady, who was very domesticated, 
and I rind that my flannels keep a good colour to 
the very lust, and do uot shrink to any great 
extent. The great principle is, not to have the 
water any hotter than a %% hand can comfort- 
ably bear. Cut up, overnight, some pieces of 
yellow or mottled soap, into a large saucepan of 
cold water; next morning allow this to heat 
gradually, until all melted. Have two tubs of the 
hot water ready, into which pour some of the 
melted soap, aud whisk it with the hand to mako 
a thoroughly good lather. The first tub must bo 
more than double the strength of the second, which 
latter should have plenty of blue in. In the first 
tub wash the white flannels, without rubbing any 
soap on, excepting on stains of perspiration, &c. 
Directly after they have been done through the first 
tub, do them in the same way through the second, 
shake well, and hang out immedintely: 

**Coloured flannels can, of course, follow in the 
same way. Stockings should always have a third 
wash. 

»The small pieces of soap left in the bedroom 
soap-dishes come in nicely for melting down, and 
it saves wasting the dishes. I may add that my 
flannels have often been admired by ae neigh- 
bours ; but I find it necessary to look in the wash- 
house during the process, to see that my orders are 
perfectly carried out.” Electron. 


VIBRATION OF REEDS, &c. 


(21550. J—Ix the ‘“‘Scientitie News,” upon page 
383, it is stated that a Mr. (+. Templeton tinds 
thata reed will vibrate,” under certain conditions, 
without being blown. Are we to inter that it will 
give out its proper note as well? It isan old ex- 
periment to tune two violin strings alike, and having 
placed a small piece of tissue paper upon one, upon 


sounding the other, the paper will f yo. Apy- 
thing capable of vibration can be st rony agitated 
by sounding the proper note upon a violi 

variety of articles cau be distinctly heard +y mpa- 
thetically responding to their keynote when long 
drawn out upon said instrument: but I would not 
expect to be able to produce a loud respouse from 
such a short and stiff vibrator as any med with 
which I am ucquainted. 

A., Liverpool. 


A SLIDE-RULE FOR TRANSIT 


OBSERVERS. 
[21590.]—OnE of the reasons againet the 
adoption of the transit instrument for practical 


purposes is the difficulty of using it to advantage 
in conjunction with an ordinary chronometer. 

Unless the observer has a sidereal clock, he must 
reduce to Greenwich Mean time the right ascensious 
of all the stars observed. 

The process is a simple and a tedious one, and 
therefore well adapted for treatment by a 
mechanical method. 

I have recently been using a slide-rule from 
which the result of the reduction may be found by 
inspection, aud, as I think it may be useful to other 
observers, I will proceed to give a short description 
of it. 

As an exninple, suppose that on June 24th, 
1883, the transit of Gamma Draconis is observed at 
lth. 45m. 41°27s. p.m.; then the ordinary wethod 
of reduction is as follows :— 


Right ascension of Gamma h. m. a. 
Draconis = 17 53 50°43 
Mean time of previous 
transit of tlie First Point 
of Aries ‘ 17 51 48:8 . (1) 
17 sideral hours = 16 57 12:597 .. a 
53 „ minutes = 52 51317 . (3) 
535 „ seconds = 55˙847 . (4) 
185 1 = 479 . (5) 
LL 42 49°52 


Correction for longitude 
west 2 3871 say (ò) 


I 
t 


Lan u E EE E EE SE O O S E e „e @ 


Greenwich Mean time of 
transit ose ee un Sores Š 
Time of observed transit.. 


11 45 2823 
11 45 41-27 


Difference due to errors of 
clock and trausit instru- 


men!!! wees + Iy 

If the slide-rule be used, the process is as 
follows :— 

h. m. 8. 

Right uscensiou of tramma 

Draconis . . 2 17 53 5048 
Correction to be added 

being the reuding of the 

slide- rule corresponding 

to the above right as- 

Lenne Voreeuise . — . — 31˙75 


Greenwich Mean time of 


ane!!! es — . — 223 
Time of observed transit. — . — 41°27 
Required difference. + 13°04 


It will be observed that the hours and minutes 
are not given by the slide-rule: it is, in fact, 
hardly necessary to include them, for the errors of 
the transit instrument which it is the object of the 
process to discover, will never amount to more than 
a few seconds; and, if there be a clock error of a 
minute, it can be corrected by a single observation. 


If the seconds hands of two clocks, one keepin 
Greenwich Mean time and the other local siderea 
time, be made to move uniformly, the amount by 
which the seconds hand of the former is in advance 
of that of the latter at a given time is the correc- 
tion shown by the slide-rule. The value of this 
correction at the time of the last previous transit of 
the First Point of Aries (corrected for longitude) 
must first be found from the Nautwal Almanac, 
and the slide-rule has to be adjusted accordingly 
and clamped, aud it is then in gear for a period of 
24 sidercal hours. The reading given by it is the 
resultant of the six corrections numbered (1), (2), 
(3), (4), (5), and (6) in the above example, and, if 
a large number of stars be observed in an evening, 
it is clearly a great saving of time to apply to each 
right ascension the single correction opposite to it 
on the slide-rule, instead of six separate correctious 
obtained from various parts of the Nautwat 
Almanac, 

In graduating the slide-rule used by me, two 
assumptions are made—viz. (1) That in 55 minutes 
of mght ascension the value of the correction 
changes by exactly 9 seconds, and so in proportion 
for smaller intervals, aud (2) that in 24 sidereal 
hours the change in the value of the correction is 
the same as that for 25 sidereal minutes, but of the 
opposite sign, and so im proportion for smaller 
intervals. Tue accuracy of the reading obtawed 
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depends partly upon the observer ; but I assume the 
observed reading to be always within ʻOl5sec. of 
the true value of the correction. It will be seen 
from the example above that a much larger error 
than this may be introduced when the ordinary 
method is adopted, unless three places of decimals 
are used throughout the process. W. Heath. 
The Firs, Entield, June 24. 


CELLULOSE. 


21691.]—I REGRET to see no replies yet to my 

letter on above subject in your issue of 25th May, 
as the matter is really of considerable importance 
to the paper trade, and, consequently, to this 
country. 
Would Mr. Allen, and others of your chemical 
co ndents, kindly give us the benefit of their 
‘views? As previously stated, all the recent patents 
for boiling raw fibres with sulphurous acid are for 
the use of some dase (such as lime, soda, or mag- 
nesia) combined therewith. I was just about to 
inquire, through ours, what was the necessity 
or utility of such a base, when I ascertained that a 
M. Pictet has recently taken out a patent for boil- 
ing with sulphurous acid alone, because he found 
on investigating the rival bisulphite processes that 
“ these agents appear to act upon the wood merely 
by the sulphurous acid which they contain.“ Now, 
the original patentee, Tilghman, claimed the use of 
sulphurous acid either with or withouta base. 

F shall be glad to know if, and why, it is neces- 
sary or desirable to employ any alkaline base in 
boiling wood (for cellulose) with sulphurous acid, 
in solution, under pressure. Papyrus. 


ANOTHER ELECTRIC LAUNCH. 
21692.j;—In answer to your correspondent 
„Nun. Dor.,’’ letter 21560, with reference to the 
electric launch, the De la Motte, I cannot tell 
him even approximately the distance traversed in 
the ten hours, as I do not know it: but since makin 
that trial I went on Wednesday last from Hanwel 
lock with a facing wind and current the greater 
art of the distance, and the Grand Junction Canal 
ull of floating weeds, which choked our propeller 
upwards of a hundred times, in six and a half hours 
including stoppages. The direct distance can be 
ascertained by the Ordnance map, but the distance 
we traversed would, of course, be considerably more, 
owing to barges, &c., &c. You will probably 
remember what a windy evening we hud on that 
day with continuous rain. 
rogata the sizes of my zincs differing, I can 
only tell your correspondent that I used what I 
had. The zincs were purchased in January last, 
and being too high for my porous pots, I had 2in. 
cut off and made them into separate elements for 
use in the laboratory. Perhaps one of your 
numerous correspondents can tell me the best 
market for pure oxide of zinc, as J intend to precipi- 
tatemine: we shall then be better able to judge of 
the value of the materials used when the by- 
roduct is taken into consideration. I hope in a 
ew days to be able to complete some details in the 
fittings of the launch, when I shall be happy to give 
you all the information I possess. 
Edward Toynbee. 
18, Malvern-villas, Willesden, N.W., June 30. 


SPONTANEOUS COMBUSTION. 

[21593.]—F iL. a bowl of a tobacco pipe with two 
parts of burnt alum, one part of charcoal, and one 
part of salt of tartar, pressing it down and filling 
it up with fine sand. Expose to a red beat for 
three-quarters of an hour, but a longer time will 
do it no harm. This mixture will inflame on being 
exposed to the air. Birmingham. 


Bicycles and Tricycles.—Any of our readers 
resident in town wishing to own a bicycle or 
tricycle should pay a visit to the showrooms of the 
Metropolitan Machinists’ Co., 75, Bishopsgate-strect 
Without, E.C., where they can see a stock of 300 
machines of many different patterns and makes, 
including the new racer, which weighs only 20lb. 
We have not much admiration for very light 
machines, but the compary make Mazepra bicycle 
of excellent materials, of reasonable weight, and 
with tires that are warrauted never to become 
loose. The front-steering double-driving tricycles 
and sociables are light as wellas strong, and what 
is of some importance, the machines can be supplied 
ut once. The company has a riding school at 
Chapel-place, Bishopsgate, where customers are 
instructed in the urt of riding gratuitously—a 
great advantage to novices. 

On the Hamburg tramways a number of cars 
with flangeless wheels, much like omnibuses, aud 
with turning gear, are working. To run on the 
lines, these cars are fitted with a shaft in front of 
the front wheels, this shaft carrying on a lever a 
disc Wheel which the driver can lower into the 
tramrail groove as he requires, or raise it when it 
is necessary to get out of the way of obstructions. 
The arrangement works well, saves a lot of trouble. 
and the care run easier than those with fauged 
wheels. 


REPLIES TO QUERIES. 


„In their answers, Correspondents are respect- 
fully requested to ment ion, in cach instance, the title 


and number of the query asked. 


[48098.]—8S. E. R. Bogie Engines. A sketch 
of Mr. J. Stirling’s new bogie express engines 
on the S. E. R. was given in Vol. XXX., p. 487. 
These engines have oft. coupled driving wheels, 
and cylinders 18 by 26.—C. R. M. 


48124.]— G. N. Engines.—I may supplement 


„Meteor's reply to this query by stating that 
sketches of the No. 8 class of G. N. engines ure to 


be found in Vol. XXVIII., p. 445, and Vol. XXIX., 
N also of the G. N. coupled, 284 class, Vol. 
XXX., p. 96.— C. R. M. 


[49097.]— New Zealand Mounted Police.— 
J cannot advise Non. Com.“ to cherish any idea 
of entering this force. The N. Z. constabulary is 
likely to be materially reduced before long, now the 
native trouble is over, and it would be very difficult 
for a new-comer to obtain admission.—C. R. M. 


[49736.]—G. W. R. Gradients.—The G. W. 
gradients from Paddington to Swindon were given 
in Vol. XXVIII., p. 356, and in Vol. XXX., p. 
465. In case, however, E. E. R.T.” has not 
access to those volumes, I may summarise them 
roughly as follows:—Paddington to 2 miles, l in 
1,760 up; thence to about Hanwell, 1 in 1,146 up: 
thence to 10 miles, 1 in 1.320 up: a mile of level, 
then l in 1,715 down to West Drayton, and about 
a mile of level next; then 1 in 1,320 down to about 
Slough ; 1 in 2,640 to 19 miles; thence l in 1,320 
up to a little past Twyford, with a level interval of 
about a mile near Maidenhead; from Twyford to 
Reading mostly lin 1,320 down: Reading to about 
42 miles, 1 in 1,320 up; alternate miles, or there- 
abouts, of level, and l in 1,563 and 1 in 1,320 up, 
to Moulsford; and thence l in 1,509 up, to Didcot ; 
thence to 57 miles, 1 in 754 up; about a mile each 
of level and ! in 660 up, to Wanta e; lin 754 up, 
thence to 70 miles; a mile of level, two miles of l 
in 960 up, then 1 in 706 up, into Swindon station. 
I should be very glad if some correspondent would 

ive the L. and S. W. gradientsin similar compact 
oe vä those of the G. E. to Bishop Stortford.— 


50151]—German Pressed Yeast and Bread. 
—The reason I stated brewers’ druggists 1 
cropped up was, a friend of mine (a brewer) showe 
me a circular sent to liim by some firm, stating that 
such and such an article, highly recommended by 
some celebrated analytical chemist, but certainly 
savoured of ingreditnts which could be used to 
advantage with a less quantity of malt and hops, 
which my informant suid would spoil the yeast, 
as containing too much saccharine matter. I can 
agree with this last reply of ‘‘ Cygnet’s,’’ as I can 
now see more clearly the advantuge he advocates 
in regard to yeast made from hops only. I never 
saw any. I stated malt and hops only, which is a 
liquid yeast. Would it be too much to ask of Mr. 
Thoms, the modus operandi of his breadmuking, 
which I feel sure (although a difficult process I 
presume), would have a great advantage over all 
other processes where yeast of any description is 
used, as the greatest failure is, some yeasts will not 
hold out, and others that will give that result for 
sale leave the baneful result of acidity, that is, 
subject to change of weather.— CYPHER. 


50310.) -Wimshurst’s v. Voss Machines. 

am pleased to see in your issue of this week 
that one of your subscribers raises the question of 
the relative superiority of the one machine over 
that of the other. This season of the year is, how- 
ever, better suited to the outdoor engagements 
than to the indoor engagements, and therefore, for 
the next two or three months, the electrical and 
indoor engagements are better at rest; moreover, 
the dry wurm weather would render any tests less 
severe than if made in cooler and damper atmo- 
sphere. The question should, nevertheless, be 
settled, so far as your readers are concerned. and 
towards its settlement I will very freely contribute, 
by offering, at the end of September, to exhibit 
and to test one of my electrical influence machines 
against a Voss, having same number and sized 
plates, when, if the influence machine is not freely 
pronounced to be more simple, thoroughly self- 
exciting under any reasonable circumstances, and 
to deliver nearly twice the current of electricity 
that the Voss does when driven at the same velocity, 
I will at once, and without reserve, present it to 
yourself, or to any institution which you may select. 
The tests shall be made altogether out of doors, and 
the committee of judgment be selected by yourself 
from your subscribers. Mr. Lancaster is named by 
your correspondent; he, therefore, will perhaps 
act as chuirman, and should select the best Voss he 
can command. I may unreservedly state that my 
ouly interest in the subject is a desire to see it 
advance ; it, therefore, is m free to any person 
to make and to use them. At the same time, when 
philosophical instrument makers muke them, and 


— 


exhibit them, they should properly finish them. 
On the contrary, I have seen several which had a 
simply distressing appearance, and from which uo 
useful result could be obtained. This is not fair 
play for the instrument, and I rather fear the im- 

‘rfections have not always been accideutal. 
Messrs: Patterson and Cooper, of Little Britain, are 
just now making up a further number of these 
machines, to contain my last modifications. They 
are not expensively finished; but they will give very 
beautiful results—far beyond those produced by 
any other type of machine yet kuown.— JA 
WINMSHURST, 4, The Grove, Clapham. 


'50357.]—Hydrosulphite of Soda.—I bave 
been very near answering this question two 
or three times, and I arrive at the same con- 
clusion that Mr. Wm. J. Grey does, viz., that 
there is a mistake in the name of the chemical 
required. I should think, however, that the quenst 
means sodium hydrosulphide. If this is the case, be 
can obtain it by passing hydric sulphide gas through 
solution of sodic hydrate. The hydric sulphide is 
made by pouring sulphuric acid (dilute) ou sulphide 
of iron.—R. A. R. BENNETT, Vicarage, Froome 
Sel wood. 

(50377. G. W. R. Ene ines (U. G.) Nos. 57- 
68 are six- coupled double framed goods engines, 
built at Swindon 1855-6; 60 was rebuilt 1875; No. 
109 is small four-coupled single framed nger 
engine, and was rebuilt 1867: No. 399 is mI- 
coupled double framed goods (Swindon 1867), and 
has 5ft. whecls, and cylinders 17 by 24: No. 946, 
same class, Swindon, 1874.— METEOR. 

(50421.])—H.P. of Locomotives.—Mr. Grey 
says, p. 390:—‘' Everyone will, I suppose, admit 
that the examination test is merely 5 
and that it by no means necessarily follows because 
A. does a better paper than B. that he knows more 
of his subject.“ It seems to me that no one could 
have said anything harder than that about the ex- 
amination system. If B. is really the better educated 
man, the examination should make that fact 
patent, or it fails in its object. I do not know why 
„ grumblers at the examination system never sug- 
gest anything in its place.“ because I do uot know 
any grumblers who object to examination per se, 
but what is objected to is the method adopted by 
the examiners. I never had the pea ur of going 
in for an examination at South Kensington, an 
have no interest in the matter, direct or indirect; 
but I can read an examination paper, and I can 
hear the complaints of both students und teachers. 
Probably their suggestions would be that some 
one should examine the examiners, or at least edit 
the papers they set.— Nun. Dor. 


e came Gre Dials.—If you mean the 
ordinary enamel dials, you can do something with 
a piece of bread; but you do not say what sort of 
dirt it is you wish to remove. If very greasy, try 
benzoline.—W. B. 


(50509.j—Engine for Lathe.—I do not think 
“ Graham” will do much good with a boiler 
placed over his grate. He must take out the old 
fireplace aud get one of those beehive-shaped 
boilers with cross tubes, and then if the draught is 
really splendid, he may succeed. The engine, hew- 
ever, must drive on toa counter-shaft, or he will 
not be able to arrange matters satisfactorily for his 
lathework, especia 7 as he wants to turn beth 
metal and wood. small vertical engine (ccn- 
tractor’s engine), with the lot on one tedplate, 
would be about the best thing he could have, I 
should think. — Essar. 


50510.]—Gauses and Taps. — Gauges are very 
nice work, and require a special training to turn 
out well; but, as a rule, both gauges and taps are 
forged or made as near as possible to the finished 
size (in excess, of course), and then polished by the 
ordinary methods, which reduces them to the proper 
size. e taps especially should be forged as close 
as possible to finished size, because the exterior 
metal is necessarily better than the intenor, and 
you want to leave as much as possible of the sur- 
face.— T. P. 

* — This querist may be 
referred to the advertisement ee: I have scen 
good rules advertised there.— N. T. 


[50527.]— Notes on Plumbing.-— The first two 
queries of H. S. E. S.” may be answered by the 
statement that the reference letter and the reference 
number should be exactly what they are printed— 
at least, in my copy. The last query may be an- 
swered by directing your correspondent to make 
the E at the valve in Fig. 330, p. 212, into an F. 
It is a common error amongst engravers. — A 
PLUMBER'S APPRENTICE. 


(50431.J— Injector.— This query can be an- 
swered only on personal inspection, unless more 
details are given.— Essar. 

50533.) — Charcoal. — It is compressed by 
hydranlic pressure; but the blocks are probably 
moulded up with silicate or syrup before being care 
bonised.—S. C. F. C. 

[40537.]—Unicycle.—The unicycle has never 
been used for practical purposes- unless trick 


t 
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riding may be considered ‘‘ practical.” The 
machine B. H.“ refers to is of the pattern used 
by a trick rider whose name I forget, but who 
exhibited some time ago at the Alexandra Palace. 
— CYCLIST. 


.50540.J)—Books on Chemistry.—The best 
book you could buy for the price you mention 
would be Fownes and Watts’ *‘ Manual of 
Chemistry.“ It is published in two volumes: Vol. 
I. Inorganic, 8s. 6d.; Vol. II. Organic, 10s.— L. 
ARCHBUTT. 


450540.]— Books on Chemistry.—I was sorry 
to see that J. E. Lewis did not get satisfactory 
answers to his query. He is right in his surmise : 
there are a considerable number of good textbooks 
to be got without going to any great expense. The 
branches, inorganic and organic, are generally kept 
separate, and a student ought to make up his mind 

which he wants to study. Assuming that the 
querist wishes to start at the beginning, he can’t do 
better than get Roscoe's Elementary Chemistry,“ 
published, I believe, by Macmillans, price 4s. 6d. 

his is a ol tae book, and if carefully studied, 
together with examples at the end, can’t fail to 
give anyone a good elementary knowledge of the 
subject. The k treats on both branches of 
chemistry. Again, if the student wishes to com- 
mence analysis; I can’t recommend a better book 
than ‘‘Thorpe’s Qualitative Analysis, published 
by Longmans, 1 38. öd. ; this book I can speak 
of from a good long experience of practical work - 
ing. For the higher branch of quantitative ana- 
lysis, Thorpe and Muir’s book, published by the 
same people, price 4s. 6d., is, in my opinion, a good 
one. the student wishes to read up the philo- 
sophy of chemistry, Professor Tilden has a book 
published also by Longmans, price 3s. 6d., which 
goes well into the subject, and is interesting reud- 
ing. The above books which I have named aro 
not expensive, and are just the thing fora student 
who wishes to be his own tutor. The treatises 
which have been recommended previously are good 
books, all of them ; but besides being high in price, 
are rather too much for an elementary student, 
the great mass of information being more than is 
wanted by a beginner, and only bewildering him. 
—M. PIPER. 


50547 and 50775.]— Married Women’s Pro- 
perty Act, 1882.—I have referred to the two 
cases, Re Mackenzie, 1867, and Re Pedder, 1870; 
but they both relate to the covenants contained in 
a marriage settlement to settle after acquired pro- 
perty, and the decisions were given long before the 

arried Women’s Property Act. 1852, was thought 
of, and are not under the new Act. But by a 
recent case, Re Marchmauder v. Harris, heard 
before Mr. Justice Chitty on the 1&th June this 

ear, it was decided that the effect of the Married 
omen’s Property Act, 1882, is to abolish the old 
legal doctrine that a husband and wife are one 
person, so it shows that the new Act is to do away 
with the old law decisions.— LEX. 


50549.) — Plumber''s Metal. — If 
Plumber cannot find an answer to his 
Mr. Davies’s reply on p. 247, I am doubtful 
whether he will find it anywhere. Possibly he had 
not seen that when he despatched his question 
most likely, I should think. Nux. Dor. 


50550.]— Pumping. — Is not this simply a sum 
to be worked out by ordinary arithmetical rules. 
and a deduction made from the result obtained to 
allow for loss by friction? Possibly a deduction of 
one seventh would be about right; but something 
would depend on the kind of pump used.—A 
PLUMBER'S APPRENTICE. 


[50552.])—Plaster Casts.—These are usually 
taken in gelatine moulds when work is mich 
undercut. A few details of the method would be 
interesting, especially in the case of plaster casts 
taken from art work in the modelling schools. 
What is the beat method of taking plaster cast of a 
bust or of a piece of frieze where the clay is under- 
cut? -C. P. 8. 


450557.]— White Metal Bearings.— If the 
metal is to be cast direct into the bearings, make it 
of lead 32, zinc 15, antimony 50. As it is for 
lathe work, however, a hard white metal will be 
preferred. Try, then, copper 9, tin 73, and anti- 
mony 18.—Nuyn. Dor. 


[50561.])—Gymnasium Fittings.— You should 
get the smith to make a cap to fit the post, the 
centre of which should be a bi of tube bored true 
on the inside and casehardened. The bottom end 
of tube would rest on a cone-shaped piece of cast 
iron sunk into the pole, so that a strong steel pin 
with a coned bearing would carry the arme. The 
latter would be fitted on their underside with 
rollers, to rub on the polished face of the cap when 
the arms were tilted to one side. Top part of tube 
would be widened out to form a cup for cil or 
tallow.—T. P. 


(50564.]—Traction Engine.—The cylinder is 
always horizontal on a traction engine, so far as I 
kuow, and I should think it could not be placed 
advantageously in a vertical position. Your cor- 

t 
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respondent remembers, of course, that locomotives 

were onginally made with vertical cylinders—a 

pene which was soon, however, abandoned.— 
P; 


[40570,]—Medical.—As the querist has already 
consulted a medical man, will he say whether he 
has followed his advicer He ought, of course, to 
be a teetotaler and a vegetarian, to carefully avoid 
tobacco in any form, and to be very cautious how 
he docs unything at all. Or perhaps it would be 
better for him to seek the advice of some competent 
medical man, and follow it—all the more N if 
it includes directions to use the good things of this 
life, to eat aud drink anything that may be fancied, 
and, above all, to do the best to forget that there is 
such a thing as a headache.—Essar. 


[605).]—Appliance for Knee Joint.—To 
„A. W. J. E.’’—I simply referred ‘‘Pem’’ where he 
could obtain information as regards Signalman’s”’ 
query. I answered about six weeks back, and 
stated my inability to describe fully, and the 
sketch was but an outline. The leg of 38 years 
standing is as good to-day as when made, and worn 
continually, I have had one of the same make several 
years, which is composed of wood, leather, and 
spiral springs, and I had mine made extra strong, 
which is very light, and theyare made very durable, 
from 2b. in weight, which is remarkable when 
the stump is only from 2 to tin. from groin. In 
walking I can use the knee joint to perfection, and 
amputation being very close to the groin. I am 
sorry you insinuate when you mention cast iron, I 
suppose I am the only person who ever wore an 
iron leg. Iam not joking, and while wearing it 
(which was only a short time) never did I experi- 
ence such comfort, and left off using it through 
fear; but could I afford one made of silver, no in- 
ducement could make me wear any other. This is 
not hypothetical, but I know it to be both theo- 
retical and practically good. If you think other- 
wise, or would like it described, I am very willing 
to do so.— aA. LESTER. 


[50641.1—Mount-cutting.—I thought I might 
learn a little myself from replies to this query, more 
particularly as to the gilding part, as I never can 
pet the gold paper eveuly on the edges of mounts. 

still wait iustructions in that branch ; but in re- 
gard to cutting the mouuts, I can give a little 
assistance with a dodge of my owu, the tools re- 
quiredare: a shoemaker’s knife, price 4d., two 
slips of wood about 12in. by 2in., one has a strip of 
F emery cloth glued on, and the other a piece of 
leather, these are for sharpening the knife ; a steel 
straight edge 2ft. long, about ‘h thick, a piece of 
half-round iron about } broad and 2ft. 6in. long 
with a hole each end, a cutting board 3ft. long by 
Ein. wide, and say lin. thick, with a pin at each end 
for the iron bar to drop on, one edge of iron at 
least must be quite straight, on the other edge three 
clips can be soldered, allowing the straightedge 
to be about $ or „ back from edge of iron bar as 
in sketch. I find a piece of sheet lead on the boa rd 


1. Half round iron. 2. Brass clip soldered to iron, 
keeping the steel straightedge No. 3, the right 
distance back to give the bevel wanted. Dotted 
line shows position of blade of knife when cutting 
the cardboard under the straightedge. 


the best to cut on. Put a dot at each corner of 
the part you want cut out, slip the cardboard under 
steel straightedge until the dots are seen, and then 
cut through at ouce, keeping the knife blade against 
both iron and steel.—FRANK SMITH. 


f of Bedrooms.— Being 
interested in this subject, perhaps I may be excused 
for pointing out“ Ap Adams’’”’ explanation of the 
movement of carbonic acid is not satisfactory, since 
that gas, even when heated to 100°F. in the lungs, 
is still cousidcrably heavier than the surrounding 
air (about 1:3 time). Perhaps he can remove the 
difficulty - DELTA. 


50753. Boot Dubbing.— If you are sure 
indiarubber has been used to waterproof your boots 
before, use the same again. Well wash them, and 
dissolve some pure rubber in some benzoline, and 
dress them again when dry. I have recently made 
some for waterproofing my own, and have used it 
for years for the purpose.—Jack OF ALL TRADES. 


[5075¢.J]—Watch Pivots.—If ‘Pivot’? can 
refer to un article by Seconds’ Practical Watch- 
maker,“ in No. 872, Vol. XXXIV, or articles by 
A Fellow Workman ” in Nos. 874 and 884 same 
vol., and No. 83, Vol. XXXV., he will I think find 
what he requires. There is also some information by 
** Alfojoe,” No. 928, Vol. XXXVI. If the above 
are insuflicient or unobtainable, and querist will 
write again, I shall have great pleasure in assisting 
him to the best of my ability.—C. M. R. 


50760. Momentum. — In issue of last wes k, 
29th inst., three examples were given how to calcu- 
late the momentum of a moving body (not under 
the action of gravity); hence the inversion of 52 to 
25, and the assumed velocity of l4in. per second. 
‘The mean attractive force of gravity for the British 
islands is usually taken as 32-2ft. per second, and 
the following formula is usually employed: — v = 
velocity, g = gravity, ¢ time in seconds, and s = 
space. We have, then, ¢ = gt = y 2g8= ys x Aft. 
Omitting the 4, the solution follows / x Ilu. 
8°6162636 = velocity and nothing more. Then, Ly 
former examples, v x mass = momentum; thus: 
86162636 x 521b. = 4480157072. Answer. — This 
result is very different from that of R. B. Hedley’s, 
and for this reason I should be glad if he will 
write again, as one or other solution is certainly 
wrong.— H. PARKINS. 


N Pivots.— One in a Fix 
will find what he requires by referring to No. 906, 
Vol. XXXV., where A Fellow Wor gives 
full particulars for removing broken cylinder 
pivots, and filing up new ones; but it is 1 
more workmanlike to turn than to tile, and althou 

more difficult, produces more correct work C. M. R. 


(50764.j;—Perspiring Hands.—My remedy, 
which I have never kuown to fail, is exactly the 
reverse of that recommended by F. R. C. S.“ I 
soak my hands for a few minutes in the coldest 
water I can get.—C. M. R. 


[50770.]J— German Language.—I would re- 
commend you to try the small town of Hildesheim, 
situate about 20 miles south of Hanover. The 

lace is a small one, containing about 20,000 to 
25,000 inhabitants, is very prettily situated just at 
the foot of the Harz Mountains, bounded on south 
and west by hilly country, aud on north and east 
quite flat; in fact, it is one of the towns on the 
edge of the great n of Europe. The roads 
would be very good, I should think, for bicycling. 
The German spoken is very pure, and there are very 
few English, probably not more than about a 
dozen. I lived there for 18 mouths; when I went 
there I could hardly speak or understand a word of 
the language, when I left, German or English were 
one as easy as the other to me. The town is very 
old, and literally full of antiquities and queer styles 
of architecture. Of amuscinents such as concerte, 
Le., there are plenty, and they are very good.— 
TIGER. 


[50770.—German Language.— Having studied 
in Germany a couple of years, and knowing almost 
every spot of the Rhine Valley, I may be able to 
give a compatriot some advice in finding what he 
wants—a small town on the Rhine to study in, 
where there are few English. He prefers, I think 
wrougly, somewhere between Bonn and Cologne, 
as this is one of the least interesting parts of the 
Rhine. Bonn itself is a very pretty town, but full 
of English, as most of the Rhine towns are. A 
charming village is Laach, eight or ten miles west 
of Andernach. It is little frequented by foreigners, 
and lies in a most interesting region of extinct 
volcanoes. A place that might suit a Fliegenden 
Schottlaender ”? well is Bertrich, a small bath ” 
near the Mosel, beautifully situated, and fre- 

uented largely by Germans, hardly at all b 
Englishmen. It would not be so dull as a Mall 
town. To my mind, one of the most delighttul 
places on the Rhine is St. Goar. But my ud vice 
would be to go still higher up to the Black Forest 
—say to Allerheiligen, or Triberg, or Titisee. A 
little place like any of these is very pleasant in 
summer; but when the weather gets colder, and 
the evenings grow longer, say by the end of Sep- 
tember, it would be desirable to go toa larger 
town, particularly where there is a university, and 
where a good theatre is not far off. Permission 
can be readily obtained for a small sum from the 
rector to attend courses of lectures in any of the 
universities, and there is, perhaps, no pleasanter 
way of acquiring a language than by trequeutly 
hearing good plays, after having studied the text at 
home. eidelberg is a lovely town, and the court 
theatre at Mannheim is o near. Above all, 
live with a well educated German family, where 
the language can be continually heard spoken. 
Remember, German is not to be acquired in a few 
wecks, or a few months either; but the game is 
well worth the candle. As to bicycling, all the 
German roads are admirably kept, uud in the 
Rhine valley are well suited for a bicycle.— PI 
SQUARED. 


5 for Copper Ore.— If our friend 
% Jilezhoniz ” will send me a fair sample of the 
mineral he mentions, I will test it for hun grutis. 
If he knows nothing of practical chemistry, aud he 
evidently does not, he will find it difficult to apply 
tests, and obtain an idea of what the mineral con- 
tains. The test given by our intelligeut friend 
“ Ex-Blacksmith, Gorton Brook,“ is of most use 
to a novice, as he will not require any apparatus 
or chemical excepting HCl. All green minerais do 
not contain copper; so do not let the colour mir leud 
him. Let me strongly recommend“ Jilezhouiz"’ to 
to take up blowpipe analysis asa study. I can 
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assure him he will find ita most fascinating study. 


He will be nble to amuse himself for many an hour, 
with the rocks, &c., to be found about his locality. 
Follow our gallant friend, Colonel W. A. Ross, in 
his articles on ‘‘ Blowpipe Analysis,“ and Pyro- 


logical Mineralogy,” which he is writing for this 
if you will obtain the essential 
charcoal, platinum 


journal, and 
apparatus, such as blowpipe, 
wire, and a few other articles and reagents, you 
will soon be able to use the key of fire with 
advantage and interest. 
the subject of blowpipe work than the gallant 
Colonel, so you may depend you will have a good 
tutor. If you are inclined to send a 


mineral it will reach me at 35, Summer-road, 


Birmingham, and I will let you know the result 


through these columns.— LAUDANUM. 


(50778.]—L. and S. W. Engines.—Cylinders, 
I7m. by 22in. ; coupled wheels, 7ft. ; wheel base, 


lift. 3in.; diameter of boiler = 3ft. 9in.; 248 
tubes, 1,,in. dia., in. pitch; heating surface 
weight in 
Dimensions of Beattie’s 


= 1,149 eq. ft.; grate area, 16°1; 
working order = 33 tons. 
older ft. 6in. coupled engines are: cylinders, 
lin. by 2lin.; coupled wheels, 6ft. 6in.; length 
of firebox, 4ft. 'llin. ; breadth, 3ft. 6in.; depth 
at back, 5ft. lin.; depth at front, 4ft. lin. ; 373 
tubes, Ijin. dia., gin. pitch. The above dimen- 
sions of the 6ft. 6in. engines apply to the Canute 
(1856). Can anyone give me the number of this 


aͤngine: also a list of the 7ft. coupled engines, 


with dates? The later 6ft. 6in. coupled engines 
are larger, and have cylinders l7in. by 22in.; but I 
have not full dimensions. Of the single engine, 
Victoria, No. 153, I have no particulars. Were 
not Duke 150, Montrose 151, and Marmion 152, 
now broken up, of same class METEOR. 


(0734.] — Preserving Sea-weed. — Try a 
sample with the following :— Soak in fresh water 
for a time, well wash it, put into a bath of sulphate 
of zinc; take out, and when tolerably dry give it a 
coat of raw linseed oil, mixed with some spirits of 

tine, in which a portion of camphor is dis- 
solved, and let dry.— Jack OF ALL TRADES. 


[50785.]—Bicyclists on the Road.—The reply 
ot Lex to this question is absurd. What 
he considers bicycles to be is not the point: 
in the eye of the law they are vehicles, and are 
entitled to their share of the roadway. Like other 
vehicles, they must regard the safety of foot- 

angers, and give them notice of their approach. 
fn the case mentioned, the rider did his duty, and if 
the man reallyjdid not hear him, the occurrence was 
an accident for which neither could be held liable ; 
to obtain damages against the foot-passenger, it 
would be necessary to prove that he wilfally 
occasioned the collision.—JUSsTITIA. 


(50792 and 50793.] — G. W. R. Engines. — I 
notice many queries in the E. M.“ asking for 
iculars of the G. W. R. 7ft. singles. A few 
notes of the G. W. R. single engines will, therefore, 
not be devoid of interest. The class running the 
main line expresses have 7ft. wheels. Nos. 55 
(1873), 378-387 (1866), 471—480 oe 577—586 
(1869), all built at Swindon, are of this class, and 
have cylinders 17 by 24. A later class, built at 
Swindon in 1875, have cylinders 18 by 24. These are 
numbered 999, 1000, 1116—1133. Full dimensions of 
these were given in back vols. ; but, if any reader 
wishes, I can give a sketch, together with the priu- 
cipal dimensions. The last class, Nos. 157—166, 
were builtat Swindon in 1879. These have cylinders 
18 by 24, and are very handsome engines. The 
driving wheels have broad brass rims, and the 
framing is of the old G.W. type, which is to be 
sean on the B. G. Sft. singles. This framing is that 
of the old singles, 157 — 1606, by Sharp, Stewart, aud 
Co., 1852. All the singles with cylinders, 18 by 24, 
have no domes; the others have domes. The next 
class are Nos. 69—76, 6ft. Cin. singles, built by 
Beyer, Peacock, and Co., 1856-7, and rebuilt at 
Wolverhampton, 1872-5. These have domes, and 
cylinders 17 by 24. The remaining singles are old 
engines, Nos. 7 and 8 (rebuilt 1859), 30 (rebuilt 
1360), and 110 (rebuilt 1862). No. 115 is a single 
engine which belonged to the Birkenhead Railway 
Company, and was built by that company in 18.5. 
Old No. 1 was also one of these, dated 1853. Nos. 
208—208, small singles, by E. B. Wilson and Co., 
1349, aud 209—214, large singles, by Beyer, Peacock, 
and Co., 1861, belonged to the West Midland Rail- 
way. Nos. 209—214 have, I believe, 7ft. wheels. 
There were some Sharp’s singles (Oft. 6in., cylinders 
15 by 20) on this line, as on most other lines. Many 
were broken up unless they have becn replaced. 
Nos. 10, 13, and 14 are of this class (built 1847-8). 
Of the B. G. 8ft. singles, the Warlock and 
Hirondelle are of the same class. Both were 
built at Swindon in 1848, and had new boilers in 
1876 and 1873 respectively. There were 24 of these 
engines built at Swindon. Seven others were 
obtained from the B. and E. Co., und are altered 
from bogie tanks (9ft. wheels) to Sft. singles. Nos. 
2006—2014 are Tit. bin. tender, single engines, some- 
what situilar in appearance. These were B. and E. 
engines, aud have cylinders 16} by 24. There are 
some broad gauge coupled tender engines. No. 


Few men know more of 
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2023 (B. and E.) has 6ft. 7in. wheels, and cylinders 
17 by 24. I believe 2015—2022 are of same class, 
but am not sure. The coupled engine Hawk was 
built at Swindon in 1865; and Wood, Fenton, 
Gooch, Sharp, and Durance were built by the 
Avonside Company in 1865. Can anyone give 
dimensions of these? also build and date of 2006 
— 2023? The B.Q. goods engines are single- 
framed, 5ft, wheels, and have cylinders 16 by 24.— 
METEOR. 


[50794 and 50795.] — Leather Manufacture 
and Wool-Washing.—Some years back I asked 
the same question about books treating of the 
manufacture of leather. -At the present moment I 
am unable to refer to the number containing the 
reply, so cannot quote same. I presume you require 
information more especially concerning treatment 
of sheepskins. The books recommended me were 
most upon heavy leather. With regard to wool- 
washing, I will endeavour to describe a machine I 
have seen in use—viz., a wooden cylinder fixed to 
the ground, having a rectangular opening in one 
end, through which the unwashed limey wool is 
forked in. (Fig. 1, A.) Through the cylinder 
from end to end runs a wooden shaft, baving 
wooden, slightly curved arms fixed upon it. (See 
Fig. 2.) Water is supplied through a pipe in sido 
of cylinder (B, Fig. 1), till about one-third full. 
Motion is, I believe, given to the shaft carrying 
the arms by means of worm-wheel gearing; but 
this, doubtless, is not essential. The arms revolving 
catch up the wool and carry it over and over, of 
course causing a commotion in the water. By this 
means the wool becomes loosened out and sepa- 
rated, and well cleansed. When the washing is 
thought to have been continued long enough (this 
or course depending upon the state of the wool), a 
small sliding-door, Fig. 2, C, and Fig. 3, C, is 


raised, and the wool with the water and impurities 
rush out upon a sort of strainer of finely 
perforated zinc. When the cylinder is empty, 
the door is shut down, and a fresh quantity 
of wool fed in. The wool having strained is then 
forked up into heaps ready to be taken to the 
dryiug stoves, which, in this instance, are merely 
brick 0 in which the wool is spread out upon 
frames and canvas arranged one above the other, 
and in the centre of which a coke fire is burnt ina 
cockle. Perhaps this may be of some interest to 
you. The leather trade is one in which so much 
relies upon individual perseverance and the finding 
out, through experience, of various dodges which 
are desired to be kept secret, that 1 think that is 
the reason we hear so little about it. There is a 
journal, I believe, called the Journal of the Leather 
Trades, from which a good deal may, at times, be 
learnt. I, myself, should much like to know of 
good books treating upon tanning materials, their 
impurities and adulterations, and directions for 
analysis, and estimation of tanning properties. By 
the way, to return to the wool drying, there is au 
apparatus recently patented, having for one of its 
objects the supplying of hot air for the above pro- 
cess. The patentees are, I believe, Seagrave und 
Bevington, and no doubt you could procure speciti- 
cation.— TIGER. 


450505. —Fibrous Plaster of Paris.—Why 
not try coarse sugar paper beat up into a thin pulp, 
and mix with the plaster with a portion of alum 
and glue-water; something after the style that 
many dolls’ heads are made and covered with wax. 
Ack oF ALL TRADES. 


[50810.]— Zine Powder—Blue Paint.—I see 
no method of reducing zinc for the purpose, unless 
ou find means to precipitate it from the sulphate 
in a milder form. Smalts is the best blue to stand 
heat.—Jack OF ALL TRADES. 


[50819.]—Softening Boots and Shoes.—Take 
a quart of hot water and a couple of ounces of lard, 
aud well wash them init. I have known plough- 
men and agricultural labourers use the liquor in 
which their bacon and greens have been boiled for 
the purpose.—Jack OF ALL TRADES. 


[50825.]—Oil of Turpentine.—I am not aware 
that you can get it otherwise than by exposure in 4 
shallow dish. Expose as much surface as you can. 
Will not a small portion of Venice turpentine, 
mixed up, do as well:—Jack or ALL TRADES. 


[50825.1—L. and N. W. Engines.— No. 28, 
Nov. 61: 33, Feb. 7002 312. April 80, 802, Feb. 
HS: 1163. Oct. 74: and 1168. July 79. No. 1169, 
Albatross. is one of Mr. Webb's ‘ Precursors,” all 
of which have coupled behind drivers 5ft. Gin. in 


JuLY 6, 1883. 


diameter. and cylinders lin. in diameter and 24w. 
stroke.—J. E. SPENCER. 

'50827.]—Stockport and Buxton Reilway. 
—L. and N. W. engines of the class to which 57 
belongs, work several of the passeuger trains 
between Manchester, Stockport, and Buxton. They 
are 4-coupled, 8-wheeled passenger wing tanks of 
Mr. Webb's design, having driving wheels 4ft. 7 Siu. 
in diameter, aad cylinders 17 by wW.. E. 
SPENCER. 


450828.] — Discharge into Reservoir. — The 
reply of * Quill ” is altogether wrong. Instead of 
the discharge being 218 gallons a minute, it 
would be but 88 gallons per minute under the 
head B (I take the length to be 575 yards). Th- 
original sketch shows the filtered water tank to 
be arched over at the level B, from which we may 
assume that it has been considered that the filtering 
materials would interpose an obstruction requis 
6ft. head to overcome it, the difference of leve 
between A and B being ft., as shown in the 
sketch. But this is more than is usually required. 
except at the last pinch when the water needs to be 
turned off for the cleaning of the materials. The 
full flow would probably go on for a considerable 
time with a loss of head of only 2ft., and under 
this head, which would be 67ft. 9in., the discharge 
of the Jin. pipe 575 yards long would be 92 gallous 
per minute. But this is the utmost.— C. S. 

50832.I— Gas or other Motors for High 
Pressures.— The querist can certainly find no- 
thing better than liquefied carbonic acid for his 
purpose. Perhaps he has not, however, thought ot 
the remarkable properties of ammonia. This gas is 
compressible into a liquid at about the temperature 
of the atmosphere, and about 100lb. to the square 
inch. It is immediately and rapidly absorbable by 
cold water, and in being absorbed heats the liquid 
to about the temperature which would be given oft 
by its evaporation. Thus if the boiler is place.! 
within a vessel of cold water, the gas may be made 
to work an engine, and be afterwards 5 
the water around the boiler; this becoming heated. 
warme and promotes the evaporation of the ammonia 
in the boiler. The ammonia condensed by the 
water may be regenerated, and again condensed 
iuto a liquid by heating the condensing water. — 
Lux. 

(50833.1 — Sticking Labels on Tinned 
Plates.—Brush your gummed labels over with 
water, in which you put a small portion of treacle, 
and they will stick fast enough.—Jack OF ALL 
‘TRADES. 


(50833.]—Sticking Labels on Tin.—I ba ve 
used the following preparation for a number of 
years in sticking labels on tin boxes, and have 
always found it answer :— Boiling water, 1 quart. 
pulverised borax, 20z.; dissolve the borax, then add 
gum shellac, toz., and boil until it is dissolved. 
The above will no doubt overcome the difficulty 
experienced by labels.—H. DUCKETT. 


50835. — Essence of Jargonelle Pear.— The 
following formula is taken from Mackenzie's 
“t Chemistry”: . 


Volumes. 
Mix a saturated solution of benzoic acid 
in rectitied spirit, 00? O. PD.. ree 1 
Ethyl aeet ate . 5 
Amyl acetate ......... ero e 10 
er Gaee ence e 10 
Rectitied spirit, 60° O. P. 00 
The Jargonelle flavour is due mainly to the amyl 
acetate, which is an ether produced by distillin z 


amy! alcohol (potato spirit) with sulphuric acid an j 
an acetate. I am not aware if it is in any way 
injurious; but taking the“ essence as a whole, th > 
actual amount used for pe “is so minute- 
that uil idea of danger is precluded ” (Mackenzie) 
—L. ARCHKBUTT. 


837.J—To Chemists and Mineralogists.—_ 
I should advise you to try again as follows. First 
roast the powdered pyrites at a gentle heat in a 
porcelain crucible, stirring it about occasionaily 
with a glass rod, so as to prevent it forming into 
lumps. When the sulphur has burnt off, raise the 
heat to full redness, and stir until all the FoSO, 
formed during the roasting is converted into Fe, % 
Then, when cold, shake well with alcoholic solution 
of iodine, as described in the process you refer t.» 
in Crookes’ “Select Methods“ which I suppose you 
have. I should like to know if you are successful 
L. ARCKEUTT. 


(50837.]—To Chemists and Mineralogists 
There are two ways easily applicable. Grin. 
sainple to fine powder, and shake up with mercury . 
draw off the amalgam, expel the mercury by hend 
dissolve up residue in hydrochloric acid, with thie 
aid of chlorate of potash, heat to expel excess or 
chlorine, dilute aud add stannous chloride. A 
purple colouration (purple of Cassius) indicata -=n 
wold. Or, dissolve the fiuely-ground ore in HCI. 
with periodical addition of a few crystals of KCH? |, 
dilute, boil off cxeess of chlorine, and add eitb- e 
andium sulphite or ferrous sulphate, to pp. the geld , 
filter off, ignite, and proceed as above.—DELTa. 
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(50837. To Chemists and Mineralogists.— 
The bromine method Laudanum ”’ proposes, is 
often used with success. It does not however 
answer with all minerals. The best gencral method 
to employ it is the following. Powder the ore, and 


calcine it. Perfect calcination is not necessary, 
but it should be calcined fairly well. This may be 
done in a scorifying dish in a mufile. Now fuse the 


ore with about a quarter of its weight of carbonate 
of lead, about a tenth of its weight of dry carbon- 
ate of soda, and about a twentieth of powdered 
charcoal, all these to be mixed intimately with the 
ore. The button of lead thus obtained to be 
cupelled, and should contain all the gold and silver. 
The gold and the silver may be separated by the well 
known operation of parting. Litharge may be used 
instead of the carbonate of lead if the latter cannot 
be obtained. In this case rather less may be 
employed: but as it often contains traces of silver, 
2 b assay with charcoal may be made upon it 
to verify its purity.— Lux. 

(50838.;—Varnish for Paper Canoe.—I 
should try raw linseed oil with a small portion of 
turps and camphor, and some pure rubber dis- 
solved in benzoline will make a very eoo 
waterproof compound.—Jack OF ALL ES. 


50844. —Abyssinian Pump.— This is nothing 
more than a 2in. wrought-iron tube, welded ut 
the end, and drawn to a point, perforated with 
three or four rows of zin. holes about 2ft. or 3ft. 
up, and this being driven into the soil, a flange is 
screwed on, and an ordinary cast-iron hand- 

ump with a flange bolted upon it.—Jack OF ALL 

RADES. 


(50S47.)|—Drainage.—lf you take l pint of raw 
linseed oil, and make hot, dissolve 1302. of roll 
brimstone in it, you will have an elastic compound, 
when cold, very like rubber. If a loose jute or 
hemp yarn mmet is made and dipped in this, 
you will find it will answer your purpose. But you 
will want the spigot of your pipes made with a 
bead or collar upon them.—Jack or ALL TRADES. 


[50848.)—Oiling Watches.— Use good and 
suitable oil, give a little to every pivot, but don’t 
fall into the usual error of giving too much, which 
is almost worse than none. Jewel holes require 
less than brass. In lever and cylinder escapements 
a small quantity should be given to the escape- 
wheel teeth at the points, but not in verge escape- 
ments. Don’t oil the pallets in lever or verge, nor 
the impulse pin in levers.—C. M. R. 


[50819.]—Belecting Watch.—My advice to. 


persons buying watches, or, in fact, anything they 
don't understand, is to buy of some person whose 
character you can depend upon, as even an experi- 
enced workman may be deceived unless he sces the 
watch to pieces. You may have to pay a trifle 
more, but are no loser in the end. On examining a 
watch, if every part is well finished and it swings 
well, you may generally depend upon it being a good 
one.—C. M. R. 


150851.]— Cement for Marine Aquarium.— 
I should advise you to try marine glue. If you 
find it does not adhere properly, warm both the 
surfaces you apply it to and try again.—L. Arcu- 
LUTT. 

[450851.]—Cement for Marine Aquarium.— 
Shellac two, rosin three, Venice turpentine one, 
beeswax 10, to be melted together and rolled out 
in sticks and used the same as sealing-wax. A 
tougher compound is three parts guttapercha to 
one of Stockholm tar and one of pitch.—Jack oF 
ALL TRADES. 


150852.]— Painting Boiler.— Put your paint on 
fat, that is, with turps, and as little goldsize as 
ou cau help. Let every coat get thoroughly set 
Gators applying the other, and thoroughly dry 
before varnishing. All rust must be thoroughly 
cleaucd off.—Jack oF ALL TRADES. 


50860.] —Clock Striking.—If ‘‘ Holly” will 
oblige by giving us some idca as to what sort of 
clock his is, I shall be happy to do my best in help- 
ing him cut of his difficulty. As the query now 
stands, it is almost impossible to give a useful 
answer. Does it, or rather should it, divide the 
hours by means of a rack and wheel? What make 
is it— English, American, French, German, o 
what r—C. M. R. 


{50S60.]—Clock Striking.—You do not say 
what arrangement itis. But I suppose the striking 
regulation is the old Dutch arrangemeut—a whee) 
with a toothed rim and flange on the side. This 
flange has 11 notches cut in it or rather more, I 
should say spaces, into which a wire hook or puw] 
drops; unship this and take out of gear and pass it 
round a tooth at a time until you get it right: or 
perhaps you have crippled the pawl, and it either 
wants bending backward or forward.—Jacx or Ald. 
TRADES. 

[40601.]— Erecting Machines.— This little 
sketch will enlighten “One From the North.” 
Supposing A the shaft and B a pulley upon it, take 


a rod as C any length you like, as long as it is | which there was a great deal of discussion. 


nail as shown 2 at right angles with C and 1 to keep 
it so, the rod C to be flush on the one side: now 
hang it over A, as shown, and keep C up close to 
PiN edge, and you have a distance squaring and 
evelling rod in one; thus, the first part is answered. 
To fix a continuation of shafting follow the letters: 
D, a floor or roof from which is suspended the 
shafting H, and EF G joist or rafters, as the case 
may bo; drop two plumblines, centre bobs if you 
have got them (see I and J), down close to the 
shaft, stick a nail in position, as seen at EG: now 
if ona floor strike a chalk line with the points of 
I J, that will be K L; now divide that into parts, 
as shown, and with a lath and two bradawls stick 
one in M, and strike the arc at O; shift over to N, 
and do the same; then from the centre P and 0 
strike a line P through centre of O: now equal 
distance from P to Q,S and R, strike a line as 
shown, and strike lines the same right and left on 


ou line for lineable 


floor or ceiling: will give 
shuft parallel to old shaft or lead, and square away 


for adjustment of engine or machines. If putting 
down uew plant and main shaft is to be central 
work from wall end to end, and throw all your 
lines off the main shaft, and you will find every- 
thing go right if they are right. Boilers are not 
generally tied for size of furnace fronts only in 
tubular boilers, vertical Cornish, &c., and it is not 
usual to go in for boiler plates after the same rate 
as armour plates; the usual sizes are §, 34, 1: there 
are some special cases where they are used, however, 
but very rare; they are stayed with rods, tubes, 
gussets, belts, diaphragms, and bridges: sometimes 
tee- iron or angle iron hoops or ribs. Get Bourne 
on ** Boilers ” ; you might find some useful informa- 
tion. Templeton's Practical Assistant,” 2s. ôd., 
you will find a useful work. — Jack oF ALL TRADES. 


[50866.]—Dipping Iron Castings.—I hope, if 
any of your readers know of a process of brassing 
iron by simple dipping, they will reply to this query. 
Meantime I may be allowed to tell A Mechanic,“ 
that I believe the articles to which he refers are 
coated with a bronze varnish in the usual way. 
The bronze powder to which he refers may have 


been too dark (too coppery) for his purpose: he can | 3 


get it almost all shades, from deep red copper 
through all the hues of brass, to a silvery white. 
The copper solution he should have tried is sul- 
phate of copper 3J0z., sulphuric acid 3toz., water 
a gallon. it the articles are wires. draw through 
a plate having a hole just a trifle smaller, aud 
the coat of copper will hold on and look better. 
Several recipes for co ypering will be found in 
Gore’s Electro Metallurgy.“ Nux. Dor. 


i Dynamo e 
had the same experience as Mr. Sutton, I think 
shal) be able to put him on the right track. My 


i 


“ 
S 


ayaan is the one Messrs. Patrick and Son 
vertised some time ago in this paper, and about 
When 


pretty straight, and two battens as l and Z,aud!J had finished making it, I passed the cu:rent 


‘shall have had notice. 


from a battery, through the F.M. coils to magnetise 
the iron, and if the armature was rotated it pro- 
duced a w fair current; but, like Mr. Sutton, 
on joining the wires from the brushes to the F.M. 
coils, the machine would produce comparatively 
no current ; and, until a frend showed me where 
my mistake was, my machine was useless. My 
mistake was simply this, instead of joining the 
wire A to brush l, and B to brush 2. I bad 
joined A to 2 and Btol. On altering them, my 
machine became (I think I may safely say, 
though I have not tried it with 10-c.p. lamps) as 
eflicient as Mr. Patrick said. The simplest way to 
obtain roughly the resistance of the F. M., is to 
calculate from the table on page 529, Vol. XXXVI. 
—W. P. A. 

50808. —Legal - Possession and Deposit of 
Deeds. — It appears to me that A., B., and C. have 
the right to possession of the deeds as joiut owners 
(subject to those whose shares by the mortgage are 
aid out), and that the property being mortgaged, 

do not think they would be handed over to A. only 
unless B. and C. gave him a written authority to 
exonerate the mortgagee for so doing—at all events 
if B. and C. are at all fearful, they should give mort- 
gagee notice in writing not to part with them with 
out their joint receipt: that would do. I hardly think 
bankers would be troubled with the custody of the 
deeds unless you were customers to such bank: then 
they would. You should apply tothe National 
Safe Deposit Company, 2, Queen Victoria-strest, 
City, who take care of deeds, &c., in their strong- 
rooms, at a low rental.— LEX. 


[50870.]—Brickmaking.—If burnt in a kiln, 
throw in a few handfuls of salt before closing up 
when the final firing is done.— Jack oF ALL TRADES. 


(50872.]—Induction Coil.—The 2in. coil would 
require a core din. long and zin. in diameter. 
Primary, two layers of 16 gilk- covered wire; 
secondary, 3lb. of 36 silk-covered wire; better if 
wound in two sections. The din. coil should have 
a 10in. core, jin. diameter, and for primary use 
two layers of 16 silk-covered wire; and for 
secondary, 3}Ib. to 41b. of 38 silk-covered wire, 
wound in threo sections. A spring contact breaker 
should be used in either of the coils. The Ain. 
would stand six quart Bunsens, and the din. not 
more than eight, six being preferable.— W. J. 

[50873.] — Granule Carbon Battery. — My 
advice to you is, Don’t attempt to use grauule cells 
for lighting incandescent lamps; they are not at all 
suitable for the purpose. Better use Bunsens or 
Groves.—W. J. LANCASTER. 


[50874.]—Adulteration of Antimony.— Dis- 
solve in hydrochloric acid. A black residue, capable 
of being burned off, indicates carbon, or lampblack 
(which are identical).— DELTA. 


[50880.] - Horse-Power of Steam Boiler.— 
My fellow reader, Quill,’’ still leaves me where I 
was, and I find by his answer that my question and 
request are not very definite. I meant to request 
the arithmetical calculation by which he arrives 
at the power required to drive the boat; and I 
should now like his figures showing how an 8 in. 
by 16in. by 12in. compound engine, with volb. 
boiler pressure, will exert 100 indicated h. p., as 
well as his figures for arriving at the necessary 
power to drive boat? Also to state what other. 
particulars of propeller, besides diameter, he re- 
uires before he can calculate the pitch: I men- 
tioned the diameter because no larger size can be 

ut on? Will he also state the best book or books 
f can find on this subject? On page 497 of the 
Engineer for week 29th June, in the second column 
and second paragraph, is to be found much of the 
matter I am seeking. Will our friend Quill”? 
give me the names of the books out of which I 
can get this? — W. B. S. 


50881. Pump. —Tallow and hemp; but it 
must be tallow.—Jack OF ALL TRADES. 


(50882.])—Registration of Designs.—In reply 
to Registered, any person marking, selling, or 
advertising for sale auy article as Registered,“ 
unless the design for such article has been duly 
registered under one of the Designs Act, is liable to 
a penulty of £5. Any person may sue for the 
recovery of the penalty.—G. SEPTIMUS HUGHES. 


50883. — Wimshurst Induction Machine.— 
The plates should run as close together as you can 
make them: at any rate, not more thau { of an 
inch should be between them. If you use tinfoil 
sectors, then they ought to have buttons on them ; 
but if you use brass sectors, they would uot require 
brass buttons at all. If you build up as nearly as 
possible to the drawings and measurements given 
m a back number, you will be successful in the 
results you wish to obtain.—W. J. LANCASTER. 


150884.]—Executorship.— Lou should give a 
notice in the principal London and local news- 
papers, calling upon creditors to send in their 
claims. Appoint a time for so doing, and after 
that you may distribute the assets of the testator 
having regard to the claims of which such executor 
After this, he would per- 


soually be exonerated ; but that does not prejudice 
the right of a creditor cr claimant following the 
asseta, or avy part thereof, into the hands of persons 
who have received the same. 2. As executor, I 
should certainly withdraw the money (if possible) 
from the building society, as all deposits in a build- 
ing society are simply loans to such society 
society were to liquidate, would be lost, and invest 
it in the joint names of executor and N in 
the Post Office Savings Bank, where it would be 
safe till the beneficiary came of age.— LEX. 


[50888.] — Photography.— The cost of good 
photographic apparatus is now so low, that for the 
sum you mention you can obtain a reliable instru- 
ment. There are many excellent cameras for such 
work in the market, and by reference to advertise- 
ments in ours and papers devoted specially to 
photographic literature, you will be able to select 
an apparatus to suit you.— W. J. LANcASTER. 


[50888.] Photography. To commence, buy a 
handbook; there are several good ones out. Among 
them. The A BC of Photography, published at 
one shilling. For apparatus of g quality at 
low prices, would recommend you to buy from Mr. 
Lancaster, who advertises in these pages. The 
Iastantograph }-plate would suit you, with 
which you could take inStantaneous pictures. I 
havea friend who has succeeded admirably with 
one bought a few weeks ago.—H. J. SAYER. 


50892. — Electro - Magnetic Belt. — To 
“*Sroma.’’—I really cannot answer the first part of 
this question. Ido not see why I should expend 
my thoughts in teaching Tweed“ how to 
waste time and money. is belt, when made 
would be rubbish, and he had better use new flannel 
pure and simple. If he wishes to use electricity 
medically, he can either make a coil or an electric 
belt, and get some good out of them. The chloride 
of silver cells would make a good belt, with wires 
coated with chloride, covered with a few turns of 
blotting paper, and then a strip of zinc. His other 
questions involve too many considerations for con- 
cise answer. As to duration, on his plan, they 
would be very soon used up; asa belt. they would 
eodure much longer. The object of the blotting 
paper is sumply to hold the liquid and prevent con- 
tact ; it is not necessary in closed cells. There is no 
5 on the chloride when circuit is not closed. — 

GMA. 


50833. — Green Paint and Veaetiaa Bliads. 
— This emerald green used to be sold at iron- 
mougers' shops, at one time, in stone bottles, half- 
iuta, pints, and quarts, the same shape as blacking 
»ttles. It was made with turpentine varnish, but 
is upora with the addition of a small portion of 
copal, as it is very friable in turpentine varnish 
alone.—J acK OF ALL TRADES. 


[50894.] Negative Varnish.—Sandarac 40z., 


alcohol 280z., oil of lavender 30z., chloroform 
5 drachms. Another —shellac 2}0z., alcohol 1 pint. 
—H. J. SAYER. 


450304.]— Negative Varnish.— The following 
is a good recipe :—Obtain some hard, transparent 
varuish of fair quality, and dilute it with strong, 
pure, methylated spirit in the proportion of two 

ains of spirit to each ounce of varnish.—G. H. 

[RCHALL. 

[50304.)—Negative Varnish.—A good nega- 
tive varnish can be made of bleached lac, 4oz. ; 
spirits of wine, 200z.; camphor, joz. Shake up 
until the whole of the lac is in suspension, then 
put on one side until the solution is clear, and 
carefully decant the clear varnish.—W. J. Lan- 
CASTER. 


(5035. —Electrie Bell.—The probable reason 
for this is that the armature and the clapper are 
either too close to or too distant from the poles of 
the magnet and the bell respectively. KRemedy.— 
Move the adjustable screw in the direction required. 
—G. H. BIRCHALL. 


50897.]—Landing Nets. I have succeeded 
yerfectly by following the directions at pp. 95 and 
Rof Vol. XXXL., E. M. F. R. C. S. 


50898. Electric Bell. — Increased battery - 
power required. — H. J. SAYER. 


1505%.] Electric Bell. The adjusting screw 
ou armature is out of its proper position. If you 
will unscrew it several times you will find that the 
bell will ring, always when circuit is closed, and 
without any rapid vibrations it has now. Every- 
thing dvpeuds upon the adjustment of the spring 
aud contuct of armature. A little careful adjust- 
meut will often make a bad bell work well, 
whereas careless adjustment will convert a good 
bell into a bad one. - W. J. LANCASTER. 


(501). J—Sour Wine.—The addition of carbon- 
ate of soda will remove acidity.—H. J. SAYER. 


(5000.] - Sour Wiae.— Make use of it for vine- 
gar. I do not believe any doctoring will do it any 
good.—Jack OF ALL TRADES. 


[£0001 .]—Moment of Inertia.—A moment of 
inertia must be calculated with reference to some 
stated line or axis. The moment of inertia of the 


and if. 
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rod is different according to the different lines with 
reference to which the moment of inertia is taken. 
The stated formula w (a? 67) / 12 gives the 
moment of inertia of the rod with reference toa 
line drawn through the centre of gravity of the 
rod perpendicular to the plane in which the length 
and breadth lie. If the momeut of inertia be calcu- 
lated with reference to some other line parallel to 
this, the result will be different for different dis- 
tances between the two lines. As an example: the 
moment of inertia of the rod with reference to a 
line parallel to that through the C. G., and distant 
VI (a + h) from it is w (a* + b°).— QUILL. 

[50901.]—Moment of Inertia.—The formula 
given by the querist is incorrect: it should be— 

w x (ar +6?) wx a ＋ 6 
12 12 
If k be area of rod, p its density, a its length, then 
the moment of inertia about its centre is got by in- 
tegrating the expression AT between the limits 
4 2 4%2 and x =0; and multiplying by 2 so we 
have 
_ kpa' 


fJ. 2 kpa? 

1 1 . = “Pa 
2 / % kpxtdx 24 x 2 3 
A lamina of thickness 4 and sides a and 4 may be 
looked upon as made up of 4 rods each a long, and 
its moment of inertia about an axis parallel tod 
and N through middle point of a is obviously 
pοα 12. Again, its moment of inertia about an 
axis parallel to @ and passing through the middle 
point of 6 is Apat’ / 12, hence the moment of inertia 
about an axis perpendicular to these two axes, and 
passing through their point of intersection, is — 


not 


12 a 12 N 
Obviously /pad is the weight of the lamina, so we 
may write— 
= 1% X (dl + 0", 


12 


A similar expression for the moment of inertia of a 
rod occurs in Thompson's book on Electricity.“ 
If “J. S.” wants any further intormation, I will 
be glad to write again; but unless he is fairly well 
up in theoretical mechanics, he will have much 
difficulty in dealing with problems involving that 
rather awkward mechanical conception termed 
moment of inertia.— Wu. JoHN GREY, Elswick 
Science School. 


[50902.]—Jewels of Watches. —When 1 watch 
is described as jewelled in six or eight holes, it 
means so many holes only are jewelled; that is. 
three or four pairs.—H. J. SAYER. 


[50904.]—Legal.—I think the statute of limita- 
tious would debar you from enforcing a claim, 
seeing that debt is eight years old.—H. . SAYER. 


50905. —-Apps' Induction Co1l.—All the coils 
must be wound in same direction, and each of the 
two ends nearest each other should be soldered to- 
gether, and are better wrapped round with a little 
guttapercha tissue. I would not use blotting- 
paper: it is. too thick, better get a rough note paper, 
thin and porous, so that it will till easily with 
paraffin.—W. J. LANCASTER. 


[50906.] — Musical.—Bell metronomes seem 
rather delicate instruments, if one may judge from 
the great difficulty in gennig them repaired, even 
by watchmakers ; and I should think that if the 
5 time is of uny vulue to speak af, he would 

ud it cheaper to buy one than to make. The price 
is 21s. to 208. — WM. JOHN Grey, Elswick Scieuce 
School. 


(50908.] Volume of Gas. The equations are: 
Cl, + CO, = COC, 
COC], + HzO = CO, + 2ZHCl 

from which we sce that five volumes of chlorine 
and five volumes of carbon monoxide would yield 
tive volumes of carbonyl chloride; which, ou the 
addition of water, would produce tive volumes of 
carbon dioxide, and ten volumes of hydrochloric 
acid gas. This question is from Thorpe’s 
“Chemical Problems,“ page 35.— WA. Joux 
GREY, Elswick Science School. 


50909.] —Specifle Heat.—You mean latent 
heat, or you do not give the question correctly. 
This question would be easily auswered if we take 
it as granted that IIb. falling 7721t. produces just 
half the heat that it would do if it fell through 
twice the distance, 1544ft. Thus, IIb. of ice falling 
772ft. would give 1’ F. rise in IIb. water; but the 
latent heat of water is 142 F., therefore [lb of 
ice must fall through M2 x 772ft. = is4att., 
and the same method would be adopted in tinding 
the second figure, the latent heat of steam being 
967 F. Thus we find that IIb. of ice must fa 
through 109,624ft. to produce sufficient heat when 
arrested to convert the whole of it into water. 
To convert it into steam it must fall through 
772 x Laft. +967 = $50, 48tt. —W. J. LANCASTER. 

[50909.]—Specific Heat.—The auswer ia, of 
course, independent of the size of the block: but 
we will assume that it weighs Igram. The 
Velocity it will acquire in falliug through S 
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metres is given by the equation et = 2gs. Its 
kinetic energy would be nr, / 29, and this would 
produce mt?’ (2g < 425) units of heat, which by the 
conditions of the problem must be equal to the 
latent (not specific) heat of water. So we have 


210 es 79°25, from which (as m = 1) 


27 245 
f S = 425 x7925 
= 33681:2565 metres. 


For the second part of the question we must have 
the heat generated equal to the heat noan Ma 
raise lorm. of ice from zero to boiling, and then 
to evaporate it, that is 29% / (2g x 425) = 71525. 
and this works out to 30398125 metres. In English 
measure the distances are 21 and 189 miles. This 
question is from Thorpe's Chemical Problems.“ 

e 52.—Wm. Jong Grey, Elswick Science 
School. 


[50914.]—Cookiog.—Tell the missis not to make 
the dough so slack, and bake in tins not too deep: 
about iin. deep, 4 x 8, a very good size.—Jack 
OF ALL TRADES. 


[50914.]—-Cooking.—‘‘ York, W. R.,“ had bettur 
write tothe maker of his oven for instructions. So 
many different systems are in use, and the man- 
agement of each is so different that any general in- 
structicus would be useless. T. F. 


(50915.]—Irenmould.—To remove from flannel 
use weak hydrochloric acid; when stain has dis- 
appeared, wash well in soda and water to neutralise 
the acid. Should iron come in contact with the 
tlannel while the acid is in, the stain will be re- 
peated.—H. J. SAYER. 


(50915.]— Ironmould. — “W. H. S.” has, 
evidently, not used his salts of lemon rightly. The 
part of the cloth which has been stained should be 
stretched over a cup containing very hot water, 
until it is thoroughly wetted by the vapour arising 
therefrom. The salts of lemon should now be 
dropped upon the stain aud rubbed well in all diree- 
tions. The article must be washed immediately, 
before the cloth has time to dry. It is, therefore, 
best to perform the operation on washing-day.— 
SALVO JURE. 


[50917.]—Co2l Experimeats.— They are not 
forgotten, and shail appear when Amateur Photo- 
graphy is concluded. I cannot make time, and every 
moment is used up as it is; but I will do my best to 
get the articles ready ata not very remote future. 
-W. J. LANCASTER. 


50922.] — Scratches on Mirrors.—If you will 
make a pad of thick cloth (jockey's coat cloth) and 
with a little fine puttypowder and a small quantity 
of water, gently polish in a circular direction all 
along the scratch, you will soon remove it.— W. J. 
LANCASTER. 

50925.] —-Rebroaziag Metals.—I will answer 
this question next week, as I am away from home 
and have not got any chemicals. I think there is 
evidently something wrong with the potassic cyanide. 
—R. A. R. BENNETT., The Vicarage, Froome Sel- 
wood. 


(50025]—Resistance to Electric Currents. — 
„Amber puts five questions, which are explained 
in every electrical book published, which explaua - 
tion occupies many pages in them. That is scarcely 
a legitimate use to make of these question columus. 
Why not study the subject in the proper mauner, 
and ask for any extra information, or to clear up 
auy little difficulty? The uuit of resistance is the 
ohm, which is defiued by its action on the current, 
and cannot be specified by length, cross section, 
aud so on. Nor can any current whatever exactly 
counteract it, whatever that may mean. An ohm 
is roughly a wire of pure copper O32 of an inch in 
diameter, and 100ft. long, or of 0 and loft. loug: 
before long it will be exactly defined as a column 
of mercury I metre long, aud of a fixed diameter 
or weight. - SIGMA. 


5 Ducks. — They are a very 
delicate tish caught in great abundance off the 
habour; they are dried as sprats are here, aud 
cooked in a similar manner. The drying gives 
them a very puugent tavour.—Siama. 


[40920.] — Bombay Ducks. —Iu auswer to 
t Kanet,” Bombay ducks are the Bummalde fish of 
the Indian scus. When fresh caught, they are 
almost of the consistency of jelly: they are dned in 
the sun, and are intended to be eaten as a relish 
with curry. To cook them, toust them ou a fork 
before the fire until crisp, and then crumble them 
over the curry, toast and butter, &c.—MiLxs. 


(50929.] — Bombay Ducks.— This is a fish 
of the size of the anchovy or sardine, to which 
I think it is allied, or to the herring clase. 
I find, in MacLean's Guide to Bombay, 'the 
bombels, or Bombuy duck, is a gelatinous fish, 
not liked by many persons when it is fresh; 
when it is dmed, however, it forms a favourite 
relish.” When fresh, it is cooked in the vrdi- 
unary way: wheu dried. it is prepared by being 
warmed in au oven until brittle, and served cold.— 
QUILL. 


JuLy 6, 1883. 


$ 


ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 954. 


419 


“ 


[40030.J— Free Martia.— If worth mentioning. 
I bave an aunt who had a twin brother, and has 
one son.—THOS. Ep. LMO WOOD. 


450932.]— Oxygen Gas Bags.—Fold them up 
and place them iu a box in a cool dry place. De 
not wash them out.—H. J. SAYER. 


450%32.] Oxygen Gas Bags. — I should say by 
no means: blow them out, wash them out, or prop 
them open.—Jack OF ALL TRADES. 


(50933.]—Paiot for Bath.—Use no more nil 
than the lead is ground in. A little Japan gold 
size, the rest turps, and this should dry flat. See that 
one coat is well dry before another is put on, and 
before painting at all wash it well over with a weak 
solution of bluestone and water. Yourcolour will 
both dry and stand better. Of course you will let 
it dry after washing, and dust well with a clean 
cloth before painting.—Jack OF ALL TRADES. 


(50934.]— Eyepiece. — To Mr. Lancastrer.— 
Youcan make alow-power eyepiece with the follow- 
ing lenses: for e epiece Zin. und 3hin.; for erector 
m. and 3in. This is the way in which they must 
be mounted, the first being eye- lens, and so ou to 
the end of erector. Mount eyepiece lenses 23 in. apart, 
and the erector lenses 34in. apart; and a space of 
din. between the inside lenses of eyepiece and 
erector.—W. J. LANCASTER. 


150936.J— Straage Affection of Eyes ght.— 
Tl. is is, I should think, caused by some atfection of 
the eyes causing ' double refraction.“ Could not 
tpectacles be made of Iceland spar, so as to counter- 
uct the effect? Of course. this is only a suggestion: 
it might possibly make things worse, but I don't 
sce why it should not be attempted. Perhaps 
Mr. Lancaster will give us his opinion.—R. A. R. 
LENNETT. 

50937.]— Cleaning Bronzes. Clean them 
with raw linseed oil anda moderately soft brush 
(a half worn-out shoebrush, shiner, will do), if 
washed well first.—Jack oF ALL TRADES. 


50939.] — TO F. R. A. S.“ or Mr. Lancaster. 
A good parcratic eyepiece can be made with the 
following lenses, beginning with the eye lens 
lin. plano, Zin. plano, 2 zin. crossed convex, 
-jin. plano. The first two have their plane 
surfaces towards the eye, the next two have their 
shallowest convex and plane surfaces away from 
eye.— W. J. LANCASTER. 


[50940,]—To Jack of All Trades.—Certaiuly : 
Helvetia is a white leather, not cured by the old 

rocess, alum and salt; but I think with sumac. 
Fhe other was a great nuisance, as, do what you 
would with it, sweat it would, and rust everything ; 
which I have known to my cost; when, having 
been packed away with files and tools. It is to be 
got at Norris’s, Shadwell, London, and, I think, 
as long as 60ft. if required. A thong, sin. wide 
and one teuth of an inch thick, rolled up und 
pulled out, mukes a by no means bad substitute for 
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gut, and is easily spliced. It will last for years if 
prepared as follows, the which I bave given in the 
E. M.” for gut some years ago: A quarter 
ound of treacle to one quart of warm wuter. 

ut your thong into it and well work it until you 
get it through, then coil around like a shaving aud 
pull out, Keep strained until dry. Now for the 
gut: To splice gut bands, they will need some 
preparation : take the treacle-water and open the 
gut by twisting it the opposite way, and bend it at 
the same time ; continue this as close as you can 
the whole length, and the whole open, dip it into 
the solution. After passing it through several 
times you will find gut quite soft, and as pliable us 
a silk cord, and thie gives a second life to the gut. 
which it will retain to the end of its days. I have 
some that is as good as the day it was bought. and I 
whould say it is between y0 and 40 years old. In 


raw gut, as you buy it, it isa very difficult job to 
ng up and hook. When done it is a nuisance, 
and as stiff as horn, and very soon frets itself to 
pieces. Gut thus prepared, or thong, will not give 
and take with the weather to any great extent, 
and when once adjusted will be pretty constant, 
and no slip: it will pull to all intents and pur- 
poses; and mind your fingers. Now for a warn- 
ing. Do not get lazy over the job, as I did over 
my first one. I put it into soak; and I had one of 
the most curious, misshapen masses to look upon 
as you ever saw, and I thought it was all up with 
my gut; but I took it out, and made one end fast 
up in the ridge of a sl. ed, and took my flywheel off 
the crank, put the gut through the centre, and 
made fast to a piece of wood across, and this to the 
spokes. I then spun my wheel, and when tight 
enough, I tied it there and let hang. In the morn- 
ing I was greatly astonished to find my gut looking 
very like its old self again. I believe I have the 
gut now, and hus never been any trouble since. 
The fullowing sketch will give you an idea how one 
form of splicing is done. You can either long or 
short splice, the same as cordage, two or three 
strauds. When you have well soaked—+t.e., not 
laid in, but worked it through, twist up tight, and 
coil up small, and let stand by for a day. If you 
are not in a hurry, or the gut is large, your gut 
will have a better chance of getting mellow, and 
work better and easier. When about to splice, 
cpen the end flat and divide it iuto two equal parts. 
This is for the short splice, the most simple method 
here showu. This will not need to be parted above 
24in. up, where you may tie a piece of stout thread; 
twist these two parts the same way as they were 
twisted before, separately, of course (see rR 1); 
then, kuowing your length, open the other end and 
serve the same, and tie the two ends of one lot u 
close into the bight of the other (see A, Fig. 2). Ban 
C being the other free ends, these are worked in 
as shown at Fig. 3. D and E being crossed and re- 
crossed, the free ends B and C are worked in at right 
angles; thisis shown loose to illustrate, but if you 
ullow your gut time, you may weave up tight, and 
four or five turns is all that is wanted and will not 
pre deb If not understood, I have cut up a 
ength of gut in pieces to illustrate, and as far as 
it will go, I will forward a sample of raw gut 
spliced (which you may do and undo until you get 
the kuack), if you publish your address and for- 
ward three stamps. Or send gut and lace or thong: 
I will splice them and return.—Jack OF ALL 
TRADES. 


[50945.]—Worms in Violin.—No, do not use 
oil—use benzoline, and put it up in an airy place to 
dry.—J ACK OF ALL TRADES. 


[50949.])—_Amalgamating Zinc.—On no ac- 
count attempt economy by limiting the use of 
mercury : true economy consists in its free use and 
its recovery. Brush the zincs frequently into a jar 
of dilute sulphuric acid and collect the grey mud ; 
put this in a bottle with dilute uitric acid, and 
ultimately distil the residue and very little mercury 
need be lost. —S1GMa. 


[50049.]—Amalgamating Zine.—I take the 
following from “ Electrotyping for Printers in 
the Pro ling Times and Lithographer :—If in the 
casting of the zinc the mercury were added, further 
trouble would be saved in the amalgamating, 
and local action would be altogether d. 
This might be done by first adding to the zinc a 
little resin or salammoniac ; when ina liquid state 
add mercury, IIb. to 161b. of zinc. It will be found, 
however, that the plates thus cast are very brittle, 
and great care is necessary in their management. 
A solution for amalgamating, which cleaus and 
deposits the mercury at the same time, may be 
wade by dissolving lpt. of mercury in dpts. aa 
regia (i. e., 1 of nitric and 3pte. hydrochloric acids), 
and adding 5pts. of the latter.“ I do not quite 
understand what adding ‘‘ pts. of the latter“ 
means. I make it as follows: loz. mercury, 140z. 
nitric acid, 3§0z. of hydrochloric acid. hen the 
mercury is dissolved, pour on to zinc in a shallow 
dish, aud rub it all over zinc with a piece of flannel, 
till the zinc is thoroughly covered with mercury, 
then well wash the zinc with water, and stand up 
to dry. The zinc does not require any cleaning. 
In a Smee's or Daniell's battery, the metallic mud 
that is scraped off from the zinc need not be thrown 
away, as most of it is mercury; save it up, and 
when you have got a quantity put into an iron 
retort open at the top; a bent iron pipe is then 
connected with the opening, completely closing it, 
the bow] of the retort is then placed in a clear fire 
with the end of elbowed pipe in a pan of water. 
As the mercury in the mud gets hot, it rises in the 
iron pipe and falls in minute globules into the pan 
of water. All the foreign substances which bear a 
very small proportion in the mass, are left behind 
in the retort, not having the volatile qualities 
of miei J should think a glass retort would 
answer.— . B. 


500 53.]—Sagitary.— Tom had better send to 
the Secretary af the Sanitary Institute, 9, Conduit- 
street, for particulars of their examinaticns and list 
of books recommended. S. 


UNANSWERED QUERIES. 


— — 


The numbers and titles of queries which remain unan- 
swered for sive werks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list and scnd what informasion 
they can for the benefit of their seliow contributors, 


Since our last „Meteor“ has replied to 50377. 
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50574. Clipper, 278. 
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(50056. Engine; Compound, Noacondens- 
ing. -I have a pair of engines, compound noncondensing, 
which require improving. Will some of ours“ help 
me! H. p. cylinder, 94in. diam., I p. ee 18in. by 
12in. stroke, right angled crank and steam receiver 
between and partly round the h. p. cylinder. Contents 
of receiver and chamber, making no allowance ior 

occupied by Lp. slide valve 578 43 cubic inches, Steam 
supply to h. p. cylinder on top end continues during 91 in. 
of stroke, onthe bottom during 7in. Steam supply to 
l. p. cylinder continues during 1135 iu. of stroke on wp and 
10jin. on bottom. Size of steampurt, h.p. cylinder, sin. 
by jin.; l.p. cylinder, 14in. by lin. Clearance top and 
and bottom, hg 1 0 each end, zin. L. p. cylinder 
gin. each end. Will some of ours work out arizhme- 
tically the horse power of this 9 5 working with a 
pressure of 901b., which boiler is close to; or length of 
steam pipe bft., diameter 2}in ? Thus, I think we can 
safely assume 85lb. as the initial pressure Also. give 
us the pressure of exhaust from Ep cylinder, and the 
initial and exhausting pressure of l.p. cylinder? Do 
not forget to stute where this engine could be improved. 
The steam receiver, in my opinion, is half too large. What 
sized boiler, or how many feet heating surface, shall I re- 
quire to work this engine well! The horse-powers of the 
Gel va differ very much. How can I alter this [— 


(50957.|—Algorabilla.—The substance used in tan- 
ning. I wish to know, Ist. What tree produces this! 
2nd. Where it grows? 3rd. Altitude, humidity, and ap- 
proximute mean, maximum and minimum temperature 
of localities in which it flourishes and produces useful 
poda ? 4th. Average produce of atree? 5th. Commence- 
ment and duration of pod-bearing life? 6th. What culti- 
vation of tree and preparation of pod is required ! 7th. 
Where I can tind best account of trec,and shall feel obliged 
to anyone who can give me the iaformation Aldo. 


50958.]— Notice to Quit.— Will Lex.“ or some 
other reader who knows. kindly answer the following 
query! A. takes possession as tenant oi a house on, eay, 
November 2nd, some few years ago. On the 25 h De- 
cember following he pays the rent then due for ke 
part-quarter from November 2nd, and subsequently 
pays regularly the rent due on exch muc- 
ceeding quurter-day. On the 18th of June last 
A. died, and his representatives immediately give notice 
to quit the house on the 25th December next. What I 
waut to know is, Are not A.’s representatives bound to 
the house until the 2nd November in next year, as thire 
was not time after A.’s death to ac six months“ no ice. 
such notice to expire on the 2nd November this vear.— 
LaNDLORD. 


60959.) —Wil.—Will “Lex” kindly reply to the 
following? J. A. marries within prohibited desrec: ef 
atfinity. He wishes to leave all he possesses to his wife 
for her life, and on her decease to be equally divided be- 
tween his children born of her, any children hereafter 
born to him vf her. and the children of his previous mar- 
riage. To secure his wife and her children effectually, 
how should he make his will! Should he mention and 
refer to his wife by her maiden name, adding otherwise 
known as my wife E. A., and of her children as, my 
children born of the said E. G., otherwise known as my 
wife, E. A. !—J. A. 

[50960.)—-Chemical Experiments. —- Can any 
reader inform me how that feat of blowing fire from the 
mouth, as seen at * me of the penay shows, after the 
operator has filled his mouth with tow or hemp. is per- 
formed? The name of a book treating on such tricks, 
would also be deemed a favour, if some reader would 
oblige.—Ex-STUUENr. 


(51961.)—Weights and Measures. — Would any 
corrrespondent kindly inform me where I can pet the 
standard English weights and measures, and any iuter- 
mation I might want concerning them, and to whom must 
I apply ; if any fees, &c.2 Any information will (lige. 
—AKITUMRTIC, 

[80962.)—-I ocomotive Ene ines, & c.— There i a 


good deal of pleasure in seeing the sketches of the many 
and varied styles adopted by various engineers, and I 
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hope Mr. Prewer and others will furnish drawings of those 
companies' engines which have not yet appeared. But 
with regard to the queries as to numbers. dates, &c., I 
trust, Mr. Editor, you will repress them with a firm hand. 
It is utterly inconceivable what useful purpose the repeti- 
tion of numbers, names, and dates, &c., can serve, 
unless it be to gratify a mcre idle curiosity. Could Mr. 
Brewer favour us with a few details of locomotive prac- 
tice similar to those given by the late Mr. F. Hofman }— 
NRO. 


50933. Mounting Insects.— Would some fellow 
reader of the EN GI. lait ATTER inform an amateur the 
mode of preparing and mounting insects whole, for the 
microscope '—A BEGINNER, 


50964.) — Erlenmayers Flask. — What is an 
*“Erienmavyer’s Flask ! It is mentioncd in Lunge's 
‘t Sulphuric Acid and Alkali,“ Vol. I., 102.— ETA 


(50965.]—Liquid Blacking.— Will some one Bele 
out of a difficulty ! I have a tirsteclass recipe for liqui: 
blacking, as regards brilliancy of polish is concerned, 
consisting of the following : — 14lb. ivory black, 14ib. 
treacle, 1qt. neatsfoot oil, 21b. oil vitriol, and 6 gals. of 
water; but after having made a short time, chemi- 
cal action sets in, and after bottling, the corks are blown 
out, the contents effervescing over. Or. could any of our 
readers give me a good recipe for same that will not act 
in the above manner H. Deckert. 


(50966.]-Bisschop Gas-Engine.—Will any rea- 
der give a sketch and dimensions of the ignitinz-valve 
saat in a Bisxchop two-man gas-engine ? Also, the dia- 
meter of cylinder and length of stroke.—Bar Gap. 


[50967.1—Legal.—To Ma. Wrtnenriery.—Will you 
be so kind as to give me your advice on the following 
oase. A. is a photographer’s agent, and comes soliciting 
orders tor large imperial portraits, terms, 12s. 6d. each : 
28. 6d. to be paid at the time of ordering and the remainder 
at the time of sitting. B. pays a deposit of 5s. and re- 
oeives two tickets. ter on he goes to sit, and pays the 
remaining 2Us., and gets a receipt for the whole. and is 
given to understand the portraits will be ready in a fort- 
night ; but three months have elapsed and he has not 
received them. He goes to sec about them and finds the 

lace closed, and is informed the business has been trans- 

erred to C. B. goes to C. who says he will accept orders 
from those who hold tickets, but with those who have not 
received the pictures he can do nothing. B. wants to 
know who is responsible, the agent or the principal (he 
never saw the latter), and what is the proper step to take 
in the matter !—Anxious. 


[60968.)—F xaminoing Bed of River.—Could any 
of our reulers assist me with information for the con- 
struction of a tube with glass at end, for puring down to 
a depth of 3, 8, or 8ft. in water of a tidal river, for the 
purpose of examining along the courses of brickwork of a 
wharf wall, or the bed of the river, or berth fora ship to 
lie upon; say, to see if any injury is taking place to the 
brickwork, or if any boulder stones or other accumulation 
has become an impediment by causing an uneven bottom. 
If anything of this nature has been described before in 
any back volume of the“ E.-M.“ within the last eight 
yeara, a reterence to it will much oblige.— Bos LDER. 


[530969.]—Bees.— Will R. P.“ or some of the readers 
of the Ex OLISs Mrcuanic, kindly answer the following ? 
1st. What dimensions of comb foundation should I put 
in each bur ot a hive! If I put nearly full sheets in 
all the bars, would it cause the bees to make less drone 
cells than usual; and if I put but an inch or so in depth 
would they make the same amount as hives which receive 
no foundation?! 2nd. What dimensions of foundation 
should I put in each 11b. section-box—should I fill them. 
and what is the best way to insert it! 3rd. Does it 
matter what way the cells are turned when inserting ? 
4th, What sort are drone traps—are they useful things! 
—F. 


. Hair.—I should be much 
obliged if any of your readers could tell me if it is possi- 
ble to bleach to a lighter colour sandy hair? It does not 
seem to be amenable to peroxide of hydrogen even in a 
strong solution. Is the peculiar pigment of red or sandy 
hair not affected by this well-known hair changer! The 
strength usually recommended is 5 p.c. Is there any- 
thing against using a much stronger solution? Say, a 50 
pe ood. Is there any other method of taking the sandy 
lour ont of hair! Any hints would be acceptable. 
Perhapa our ever obliging oracle“ W. J. L.“ could set me 
ngbt.—M. L. 


¥971.'—-Continental Schools of Art —I want 
to know if there are any academy achools of art, either 
in Brussels or any other town in Holland or Belgium, 
where ladies can attend. I am a student in a school of 
art in a country town, and am very desirons of going 
abroad to study. If any render of your paper can give me 
this taformation, I shall be exceedingly obliged, or could 
tell me where I could make inquiries. Also, are there 
any public schools of urt in Munich or any other large 
town on the continent where ladies are admitted ?— 
StTvuogENT. 


{50972.]—Debte.—Will some correspondent inform 
meastothe simplest and surest means of collecting 
small debts, or refer me to a cheap handbook explaining 
the duties of both parties in a County Court !—C. M. R. 


[#973.]— Metronomes.—Could some reader inform 
me whether there are more than one form of metronome, 
and if so. what is the difference among them! I would 
like to have a sketch of the mechanism also. Is there 
any settled opinion as to the number of beats a minute 
„ach tempo.“ of music must bave, or is it entirely a 
matter of taste — U. S. A., Wilmington, Delaware. 


(4. —L. and N. W. Engines.— To THUNDER- 
soit.” — Wanted nos., stations, and classes of the 
ines above 2452. Also those of Webb's latest class of 
gorda engine.—J. E. SPENCER, 


5975. I—Swelled Gelatine Process.—Some 
mont ba 970 an outline of this process was given in an 
article which appeared in the“ E. M.,“ and I shall be 
greatly obliged if any contributor will give details of the 
same—viz., What kind of gelatine is used, how to pre- 
pare it, or where to purchase it? Is the design printed 
aiet on the gelatine, or merely transferred on ? How to 
Wall the gelatine, und what to take the mould in:? And 
any other detala bere omitted. — Puix RB. 
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50076. — Red Ink. —I have a letter written in red 
ink, which bas a golden tinge on it when looked at in 4 
certain way. How is this produced, and what is the in- 
gradient used in making the ink? Will any of ours” 
kindly answer, and oblige ?—T. M. 


(5977.]—Jute Manufacture.—Will some reader 
give me the names of any works treating on jute manu- 
facture (spinning, weaving, and dyeing) 7—A. V. G. 


i amount of work, 
in foot-lb., will be done, practically, by a wind- 
mill, having four sails, each 5ft. in total length ? Also 
by one having four sails, each 10ft. in total 
length, shaped . to Smeaton’s design in Ran- 
kine's “ Rules and Tables,” first with a wind of ten 
miles per huur, second with a wind ot twenty miles per 
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hour. In inclosed diagram A B= 1-6 of ac; BC = 56 
ofec; BD=CE=1-50tac; CF = 2-150fac. Rest 
speed for tips of sails 2°6 » speed of wind. Effective 
power in foot-lb. per sec. = 0°34 avl, where 2 = area 
of circle swept by sails in sq. ft., „ = velocity of wind in 
ft. per sec. In the diagram is F. B. part of the sail, or 
what is it ?—TuovucnHr, 


(50079. —Oravity and Equilibrium.— What 
quantity of work, in foot-lb , will be equivalent to regi 
ing a weight of one cwt. in equilibrium just above the 
earth's surface, for 8 hours.—THouGHrT. 


[509 80.]— Gold Patterns on Calicos, &c.—Will 
any calico printer or other practical contributor, inform 
me how these are done! Is a gold printing ink used. or 
are they dusted on with bronze powder in the usual way ! 
An answer will mach oblige.—T. M. 


{609S1.1-H ydraulic Cranes for Ships.—Has 
any successful application of hydraulic cranes or winches 
been introduced for litting cargo, anchors, &c., on board 
ships? A description of the most approved, how the 
power is obtained and stored, &c., or where an account of 
same can be obtained, would be welcomed by—M. M. 


(soea2.}— Petroleum as Fuel.—Would some 
reader kindly give an account and description (1) of the 
method in which petroleum is utilised as fuel in steam 
boilers? (2) Where it can be had, with price, and kind 
suitable. (3) If practicable on a large scale for marine 
boilers, with economical results! (4) Would it be ex- 
pensive to convert ordinary coal-burning furnaces to burn 
petroleum ?—Answers to all, or any of the above, or any 
information on the subject, or where such information 
can be obtained, will greatly oblige.—M. M. 


(58g. Steam. — Are there any rough rules for 
finding the approximate effective pressure in a locomo- 
tive cylinder! Any short method would oblige.— W. 
Tromrson, 


(50984.1—Income-tax Assessment .—Would Mr. 
Wethertield, or some reader of ours,“ kindly answer 
this? A house in Stratford, Essex, let at 11s. per week, 
and rated to poor at £13—what should the arsessinent be 
I should like to know the percentage allowed by the Act, 
and can the tax for 1872-3 be legally claimed after the 
rate has been fixed for the year 1883-4 !—E. H. E. 


(509535.J]--Stenciling.—I should be thankful for a 
few directions as to how to proceed cut scroll patterns 
in thin sheet metal or stout paper. I want to use the 
patterns so cut in the same way as stencil plates are 
used.—PHIAL. 


(509968. J—Science Study for Watchmakers.— 
I am serving my time at watch repairing, &c., and having 
lenty of spare time in the evenings, I should be glad to 
now how I could employ my time towards getting on 
with my trade. I have a chance of attending a very good 
school of science and art, and should like to know what 
subject or subjects in either or both classes will be of any 
help I have done a little in both—euch as freehand and 
geometry, also elementary and advanced inorgani’ 
chemistry. I have also heard of examinations in our 
trade, but do not knuw the particulars relating to them. 
—James H. AnpReEw. 


(5.987. 1— Red Stain for Stone or Brick.— Will 
some one kindly tell me how to stain stone or brick a 
dark red, that will stand the weather !—C. R. 


[A. — Bromide Dry Plates.—Would somo 
kind photographie reader give me a good recipe for the 
above plate — GLASS PLATEB. 


50989.) — Paper Cap for Workshop Use. — 
Could I be informed of the correct way to make a puper 
cap for workshop use, such as joiner’s work : how to told 
the paper, the necessary dimensions, &c. - Mil Rs. 


[509.]—Swollen Cheek.—If Dr. Edmunds or 
any other contributor to ours would kindly advise on the 
following, they would greatly oblige :—Some three years 
ago my right check became swollen, and thinking it was 
caused by an old stump of a tooth, I had it extracted ; 
but to no purpose. I then went to a surgeon, who ex- 
amined my teeth and the swollen cheek, and aaid it was 
causal by a cold. He recommended poulticing with 
camomile lowers, and I camplied ; but this was of no 
avul. About this time a twitching of the top and 
bottom eyviashes set in. and I again went to the surgeou, 
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who zave me medicine to take, and ointment to rub on 
iny temple. This did to ooa. He then guve me 1 
galvanic battery, which I used for five weeks, applying it 
fonr times daily to my temple. is removed the 
twitching for a time, but that was all. I then applied to 
another dotor, but bis services did no good, for the 
swelling and twitching still remain. I may sag there is 
no pain, though the swollen cheek is a little more heata] 
than the other. The swelling is not large or easly 
observed. Neither is the twitching great, though very 
annoying.—A. TORRENS. 


50991. — Lead Fume.—To Mr. Arex or OTux RL 
—I should feel greatly indebted to any of * ours who 
would supply me with a rapid and exact method for com- 
plete analysis of lead fume, in which the lead exista as 
sulphide, sulphate, carbonate, oxide, and in the metallir 
state. Other metals, such as antimony, arsenic, and 
silver are also present, as well as silica, silicate of 
tlumina, and occasionally sulphate of barium. I am 
aware that almost every textbook, under various head- 
ings. gives processes for the determination of these 
separately, and by compiling these, a plausible complete 
process might be nade out. What I wish, however. is 
the result of practical experience, as many of these com- 
pilutions, even in our best works, are notoriously ineli- 
cient. Being in an outlandish country, apparatus aod 
reageota should be as simple as possible.—F. 


(50992.1|—Battery.—In making a bichromate battery. 

two carbons and one zinc in each cell, would zin. be too 
„lose for the plates to be fixed? Does distance incress: 
the internal resistance of the cell, and would the small 
space mentioned above be so close as to favour collection 
of gas on plates! My jars are wide enough to make the 
plates much further apart: but I want to know th» 
proper distance. Quart square jars—plates, 8 by 4.— 
G. 8. 
5093. Friction. —- What proportion does the 
friction between iron and gunmetal bear to the weight 
and speed of the rubbing parts ! For instance, what 
horse-power would be absorbed by a shaft 2in. in diam.. 
weighing with riggers écwt., and making 400 revs. per 
min. ? [have always understood that the width and 
number of bearings makes no difference in the friction ; 
but I have heard so many working mechanics dispute 
this. that I may state that the shafting lies on three 
bearings, each Gin. wide.—G. M‘Iyvrosu. 


[59994.1—-Speeding Machinery.—I wish to drive 
a certain machine at 2.000 revs. per minute from au 
engine making 120 revolutions. is I propose to do by 
driving from a 33in. pulley on the engine on to a 10in. on 
an intermediate shafting, obtaining 396 revolutions, and 
then from a 25in. pulley on the shafting to a 5in. sup- 

lied with the machine, obtaining 1,970 revolutions. I 
ia ve been told that by doing so I would “choke” the 
engine by the sudden change, and that a better plan 
would be to insert another countershaft to make the 
change more gradual. The disadvantage of this second 
plan (putting on one side the expense and loss of space) 
appears to be the loss of power co uent upon the 
amount of friction due to the weight of the countershaft 
and the belting driving it. The disadvantages of the 
first plan wonld be the chance of the belt loaing grip on 
small pulleys and the power absorbed ee the 
main shaft quicker than would otherwise necessary. 
If anyone having the knowledge and experience can 
solve these questions, or give me the iv formation from 
which [ can work it out for myself, I chall be much 
Oblixed.— G. M'Intosa. 


5095.) — Legal. — Will Mr. Wetherfleld kindly 
answer the following ?—A., a solicitor, has a client B. 
with whom he is in partnership (the solicitor being 1 
sleeping partner—his name not appearing in a specula- 
tion in which he, A., agrees to find all the capital, B 
giving his services as managing owner. A. has another 
client called C., who has asked him to put out certain 
moneys for him. A. tells B. he is rather short of funds 
for the partnership transactions, and asks him to sign 3 
promissory note payable three months after notice to C., 
at the same time informing B. he, A., did not wish his 
name to appe „ but he would take care and meet the 
payment. The speculation turns out unfortunate, and 
A. dies before any accounts have been settled up between 
him and B., and without the note being discharged. 
Some time afterwards B. is served with a three months’ 
notice to pay the note. Is he liable on such note when 
given for the accommodation of A., and would he be 
considered such an agent as to bind B. as to payment 
of interest! What defence would B. have if an action 
are brought by C., and should he join A.’s executurs : 

8 


5% 98.] — Esse nces.— To Ma. W. E. HA DUrS.— I am 
N by vour reply to my query. Essence of Jargonelle 
Pear.” Could you oblige me by giving directions how to 
muke other essences, say strawberry, black currant, 
pee &c., and could you give me the name of any reli- 
able book treating on this subject I— HiduLAx DER. 


50997. — Lawn Tennis Courts. I want to make 
a machine to mark out the lawo-tennis courts, but f 
don't understand the urrungement by which the whiting 
is made to pass over the wheel in front. Will someon 
kindly assist me ? Any information gladly received.—R. 
A. R. BENNFTT. 

(20%, !—Netting.—Would any reader give me an 
illustration of the spools, &c., used in netting, and the 
method of using them !—BiaMincran. 


50% h.] —Silvering Guttapercha.—Can any əf 
ours account for the following annoyance, and propose + 
remedy ’—My work consists in pressing guttaper h « 
various shapes in moulds. These shapes are after - 
wards silvered, and after standi all night to 
thoroughly dry. are varnished next day. Now m tbe 
course of a few days, there arises a kind of mist ou 
them, when, instead of the bright silvery sppear- 
ance on the work, it all looks as if it had been steamed : 
the varnish looks dull. Sometimes the appearance 1s 
under the varnish, and sometimes outside. Pler.- 
advise. J. G. B. 


51000. Area of Bedroom.— Will some wrm- 
spondent oblige by giving the number of cubic ft. requir: -l 
by law. for each person as regurds sleeping accominu) ae- 
tina 7—Crrien, 


510%. —Cbimney Oowl.—I have built a parior 
out at the back of my shop; but the chimney smokes A- 
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badly that it isim 
is so great that all the smoke is blown down into the 
room. The cause of this is, I think, the wind striking 
against a large building 60ft. high in the rear of my pro- 
perty. I have been recommended to bu 
a firm in the Euston-road, and said to be impossible to 
blow down. Any information from a brother Mechanic 
who bas tried this cow], as to whether it is likely to effect 
a cure in this case will greatly oblige.—Smox yack. 


[You mean the Empress cowl, probably: patented by 
Ewart and Son, 346, Euston-road. That or ‘a Boyle's 
chimney cow] will probably suit you.— Ep.) 


151002.] —- Cement for Range.—Can any subscriber 
suggest a for the cement burning away round th: 
tup plate and sides of kitchen ranve! Portland cement 
and sand burns away in a few weeks and makes th? 
range look very untidy.—Smox EAR. 


(61003.}—Electrotying (7ingle Cell).— What 1s 
the reason for the acid solution (1 in 24) in the porous 
cell sinking so very rapidly, whilst the outer solution 
(sulphate of copper) rises round the cell in proportion, 
so much so that I am obli to dip some out from time 
to time to prevent it flooding the cell? The cell is a sound 
one and the exciting liquid is always clear. Jt will fall 
jin. in two hours.—J. G. B. 


[51004.] - Dormer Window.—I am making a room 
in the roof. The space from wall to wall is 15ft. I want 
to make a wide dormer window 11 or 12ft. wido and about 
aft. high. The question is, how near I may take it to the 
party-walls without being compelled to raise the walls 
with brickwork ! Must I let the district surveyor know 
of my making the alterations 1 It is at the back part, 
and the roof is known as an A roof.—OLp Scss riser, 


[51005.)—Bogie Eagines.—I note a reply from Mr. 
R. Fairlie in your last issue. I should be glad if he would 
kindly give some information, with sketches if possible, 
us to the locomotives on his system used in the colonies. 
It would be of very general interest. Any information 
as to their construction, dimensions, type, and working 
would be very acreptable.— E. E. R. T. 


151008.]—12ft. Launch. —I have built a boat on the 
lines of a deep hollow lined cutter 12ft. long, 2ft. sin. 
beam, 2ft. gin. , draught of water aft 18in., and I am 
desirous of fitting her with a screw. I think of putting 
a horizontal boiler (to burn coke or charcoal, or both) 
under the foredeek and a pair of double oscillating cylin- 
ders, 2in. bore and about zin. stroke, under the burdens, 
the bed-plate to be fixed to the keelson and the crank- 
shaft to be above the cylinders. Diameter of screw 9 to 
10in. Can I expect to get six miles an hour with such an 
engine! What pressure of steam required! What 
dimensions, shapes, and material should boiler be, and 
ye itch should screw be? Any hints will much oblige. 
—H. Bosw EI. L. 


(51007.]—Carria ge Duty. There is a duty to be 
paid on four wh-eled carriages. Does a four-wheeled velo- 
cipede come under the above heading !—D’ Avon. ` 


[51008.]— Tinning Steel Chemically.—Will any 
acid dissolve tinfoil for this purpose ? I see in a former 
number that hy oric acid will do for block tin filed. 
Will it also answer for tinfoil, asthe filing process secme 
an endless job !—InquiREn. 


[51009.)—Oboe.— Will any reader kindly help a learner 
of the oboe! 1st. The best instruction book for learning 
it 1. 2nd. A few hints on choosing and preparing the 
reeds? 3rd. Playing, fingering, and blowing the same! 
And would anyone experienced in this instrument write 
a useful paragraph, if our good Editor thinks it would be 
useful !—G. H. 

151010. —Sucoession Duty. Five years ago a 
friend died, leaving a few cottages heavily mortgaged. 
The widow had to receive the surplus of rents of property 
und at her death, the property to be equally divid 
egy tae children. The widow died eighteen months 
ago. e of the sons proved the will and paid his father’s 
debts. Can he recover the amount he paid?! What are 
the necessary steps to take, and the amount of sucession 
duty ?1—ARTIZAN. 


{51011 ]—Magneto-Machine.—I have purchased a 
large magneto-machine and can get but a very feeble 
current from it. It is fitted with a massive brass rod 
running under base board, which rod is turned by means 
of a gut band worked by large mah y wheel, and in 
turn causing armature to revolve in front of large com- 


pound magnet made up of 14 magnets, afoot long clamped. 


together. The coils are large, and wound in the commun 
‘way—not as Siemens. There are three interchangeable 
pairs, each of different wire. There are also three termi- 
nals, from each of which wires of rod brase connect with 
different parts of armature bearings, one seems to break 
current. I find current passed freely through coils when 
testing with galvanometer and deflected needle both ways 
alternately, except when wheel was worked rapidly, when 
no effect seemed to follow. I should be grateful if 
‘* Sigma ” or Mr. Lancaster would advise me as to“ joining 
up, and the use of separate coils. What results 
should such a machine give? Will it act as a shocking 
col) -W M M 


151012.] Vacuum Brakes. — Will anyone describe 
the differences between the Gresham and Webb- Gresham 
vacuum brakes, used respectively by the L. S. W. and 
L. N. W. Railways! Are the hosepipes the same in both! 
—W. Tompson, 


. Phenomenon. I connected 
a Swan’s incandescent lamp to the secondary studs of a 
in. spark coil, and no apparent effect was uced ; 
ut when one stud was disconnected, and the p con- 
nected to one only, it was illuminated with a pinkish 
light. Will some brother- reader tell me why this occurs! 
—Ex-Srupexrt. 


51014.]— Secondary v. Primary Current.— 

ill some one kindly explain the difference between the 
secondary an imary currents! How it is that the 
secondary will not burn as readily as the primary, 
though you may have a longer secondary than a primary 
spark ? I have back numbers, also Sprague’s * Electri- 
city. —Ex-Srupkx r. 


151015. —Sympathetic Inks. Required the reci 
for making two sympathetic inks. The oue, invisible 
when first written, but which becomes visible in the 


a cowl sold by 
| mate resistance per foot of No. 3) 


ible to have afire ; the down draught | course of half an hour. The other. visible when first 


written, but which becomes invisible in the space of half 
an hour.—@. H. Bix c HALL. 


1651016.]J— Resistance of Wire. — To Mn. W. J. 
LancasTEr.—Can Mr. Lancaster give me the approxi- 
W. G. German silver 
wire, and oblige !—An AMATEUR ELECTRICIAN. 


(51017. J—_Weights of the Planets.—Will any 
reader inform me how the comparative weights of the 
ditferent planets have been ascertained !—U. H. Bis- 
CHALL. 


(mon To Dr. Edmunds.— Would Dr. Edmunds 
oblige by saying what course he would pursue in the fol- 
lowing case ?—A child four years of age, well in other 
respects, but of very costive habit. I have, on several 
occasions, been obliged to use an enema. I have gener- 
ally given him sweet essence of senna fasting, but 
thought so much medicine may weaken the bowels. 
Advice would be greatly esteemed.— BaRI LUX. 


DI oa aeons ee to paint my own 

house inside, and having plenty of white lead, what have 

I got to get to make paint of the following colours 

Red, pink, salmon, green, black, and maroon, brown, 

drab, blue, crange, yellow, and what quantities to make 

KR of paint. Hoping that someone will oblige.— 
AMMY, 


451020.] Time of Exposure.—To Mr. Rorixsox.— 


How can an idea be formed of the time of exposure by 
outside appearances !—Jaxos. 


(51021.]—Lecture Diagrame.—Will come of ours 
tell me the best maten to use for painting lecture 
diagrams — whether oil or water colours! Also the 
material to paint upon ? I should like them to roll up 
like mips. Can I procure cloth ready for use '—L. B. H. 


USEFUL AND SCIENTIFIC NOTES. 


— . — 


A Gas Secondary Battery.—An adaptation of 
Sir W. Grove’s gas battery as an accumulator has 
been devised by Mr. F. J. Smith. To enable the 
battery to discharge for a considerable time the 
gases are put under high pressure. One made in 
this way has been in use for the past eighteen 
months. It consists of a strong lead vessel well 
lined with rubber varnish to prevent any duane 
action on the lead. The plates are platini 
platinum cylinders, with wires and terminals run- 
uing through the case in insulating sheaths. A 
manometer is attached to register the pressure ; 
and a 10 per cent. mixture of sulphuric acid and 
water is used to charge the cell. With this 
arrangement Mr. Smith easily obtains a pressure of 
seven atmospheres, and the platinum cylinders, 
one of which has twice the capacity of the other, 
can hold a proportionately larger quantity of gas 
than they would do at the ordinary pressure. 
A second form has been constructed for the 
author by Messrs. Becker and Co. In thisa U- 
shape glass tube is employed, the manometer being 
attached to the bend, with sheets of platinum fuse 
into each leg. This form, although well suited for 
lecture purposes, only bears a small pressure. A 
curious observation is that the electromotive force 
of the accumulator varies with the pressure of the 

In addition to constructing this battery Mr. 
Smith has charged small Faure or lead secondary 
batteries under pressure, and found that the time 
of discharge is longer when thus charged. Mr. 
Smith is at present engaged in studying this obecure 
phenomenon ; and for the benefit of others engaged 
in similar inquiries, he states that oxygen liberated 
by electrolytic action acts almost instantly on india- 
rubber tubing or varnish, and causes it to split and 
crack. 


Hints for Working a Holtz Machine.—To 
secure the efficient working of a Holtz induction 
machine, Mr. Karl Antolik recommends keeping 
the revolving disc as close as possible between the 
fixed disc and the metal 18 of the collectin 
combs, and particularly that the fixed disc shoul 
be kept warmer by at least 10° Centigrade than the 
surrounding air. The machine should, however 
not be placed in front of a fire, or otherwise heated 
direct, as then cracks begin to form in the shellac ; 
but it ought to be effected by dark rays only. For 
this purpose Mr. Antolik constructed a special lamp, 
consisting of a flat circular copper vessel, 7in. in 
diameter, with its outer surface rough, and 
covered with lampblack. The hot air supplied by a 
Bunsen burner enters at the back of the vessel, 
which in a vertical position is brought to within a 
foot of one of the armatures. When the armature 
has become warm, the lamp is removed to the other 
armature, and may, during the experiment, be 
brought near them alternately, unless two lam 
are employed. The revolving disc should not 
varnished, as the well-known metallic and conduct- 
ing ringe which form on the disc opposite the 
points o the combs, are difficult to remove. These 
rings will of course settle on unvarnished glass as 
well, but may then easily be rubbed off with a 
little tallow. ER Antolik pelle em 1 m 

reparation it is only necessary gently to rub one o 
thewarth arnatares with a piece of felt to start the 
machine, even in an unfavourable atmosphere, and 
it will then continue to work without any disturbing 
change of polarity.— Engince. -y. 


CHESS. 


— ü — 


Al. Communications for this department most be 
addressed to J. Pizercs, Bryn Rbedyn, Llandwrog, Car- 
narvon. 


PROBLEM DCCCXLII.—" Wiiots Arraio!” 
è Black. 


White. 
White to play and mate in two moves. 


[10+ 8 


RoLUTION TO 840. 


White. Black. 
1. Q-QB38 1. Anythung. 
2. Kt, Q, or P mates, or 


P discs mate : 
(4 variations). 
(The problem in last week’s columan should have been 
numbered 841.) 


NOTICES TO CORRESPONDENTS. 


Correct Solutions to 839 by F. V. P. (but wrong in second 
move of main variation, as K esca at K 6 on third 
move), Dicky 8am, D. Mackay (a uty ; many vana- 
tions without duals), and J. Rayner (an elegant litt: 
stratagem : see notice to H. Jacobs); to 810, by G. B. 
Mainwaring (very easy), D. Mackay (a lot of dual: ), 
Dicky Sam. R. 1. B., Oxford, C. Planck (the idea 1s 
not bad, but duals 00 much in force for st wo-mover,, 
Herbert Jacobs, F. V. P. 

D. Macray.—Problems duly received: we thought the 
receipt had been acknowl f 

G. H. Maixwanrıxo.—Thanks for game: though long, 1: 
is very ioteresting. 

J. H. BLAKE.— We have attended to your communica- 
tion. 

H. JAcons. We have credited you with full marke. 
In future, however, we prefer the principal variations 
being given on the first move with the other pie os 
besides the K as in solution in last number. 

K BP 0. 4 


W. A. Stroxe.— When 1. 2. aOR TT 


Q-Kt 3 (ch) 


Exol.isn Mrcnanic Tourney game between J. B. 
Blake ( White), and J. Pierce (Black) :— 


(Scotch Gambit. ) 


1. P-K 4, P-K 4/2. Kt-K B 3, Kt-Q B 3/3. Pu. 
P takes P/ 4. Kt takes P, B-B 4/5. B-K 3, Q-B 3: 6. 
P-Q B 5, K kt K 2/7. Q-Q2, P-K R 3 (a) 8. Kt-Kt 5, 
B takes B/9 Q takes B, K-Q sq / 10. Q-Kt R 3, P-Q 
R / 11. Kt-Q 4, Kt takes Kt / 12. P takes Kt, Kt-K B4 . 
13. Q-Q 2, Kt takes P/ 14. Castles, Kt-K 3 / 16. P-K Kt 3. 
Q-K B 6 (b) / 16. BR 3 (e), Q tekes K P/ 17. K R-K q 
d), Q-B 3 (ch) / is. K-Kt sq, P-Q Kt 4 (e) / 19. Kt- 2, 

-Q 3/2. Kt-Kt 4 (/), Q-Kt 3/21. Kt-Q 5, Q-Q Kt oq 
ig), 22. B-Q Baq, R-Q R 2/99. P-K B R-K aq 
N. P-K B5, Kt-Kt 4/25. Kt takes Q B P (i) 

Kt / 28. Q takes Q P (ch), B-Q 2/27. R takes R 

š Kt s B 
„P takes Q/ 
/84. R. Kt 6, 
P-B 5/37. P 
P-R 6, Kt-B 


R 
at 
ta 


R takes P, K-K 3/36. P-Q R 4, 
takes P, Kt takes P/ 38. P-R 5, Kt-Q 4/39. 


Norxs. 


(a) Weak P-Q g or 4 better. See this o 
by W. T. Pierce in the June number of 
Aagasine. : 

(o The mistake which led to all after difficulties, F-Q 3 
would again have been better, followed by K-K 2. 

c) A good move: more attacking than B-Q 38. 
d) ite has now an attack which more than compen- 
sa 33 te loss 5 the two Ps. 

e) Best, tho unavailing. 

If xo FH 4, Q G2 21. P-B5, Kt-Kt4. 
g) Apparently best, but the position is sadly cramped. 
(h) It is difficult toseeany other way of mee Ne e 


e Britis, Chess 


last dreaded move if 23. Ed 2 24. KEK 
— r 
* Kt-B 6 (best) E-K B takes R 
gg, E takes Bich) 29. P takes P and wins. 
K taxes R 
(i) The winning coup. 


p 
(k) If B-B 4 (ch), 30. B takes B, Q takes Q / 31. R-B € 


fch), Q-Q aq / 32. È takes Q ch), K takes R / 33 P take: 


422 


ANSWERS TO CORRESPONDENTS. 
— — 


„A1 communications should be addressed to tha Eviton 
of tha Exyausa Mscuayie, 31, Tavistock-street, Covent 
Ganden, N. C. 


HINTS TU CORRESPONDENTS. 


1. Write on one aide of the paper only, and put draw- 
fur illustrations on separate picces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers ae well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 
ueriea, or replies. 4. Letters or queries asking for ad- 
resees of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scieutifle 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to injuirers. 
„Attention is y drawn to hint No. 4. The 
spao devoted to letters, queries, and replies is meant for 
a general good, and it is not fair to occupy it with ques- 
tious such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
gel ves. lead to replies which are. The * Spenny Sale 
Column? offers a cheap means of obtaining such informa- 
tioa, aud we trust our readers will avail theinselves of it. 


BACK NUMBERS. 


We receive so many queries asking for directions how to 
e mauy instruments and appliances which have 

been fully described in back volumes that we hive com- 
piled a list, which we shall insert in this coluinn at inter- 
vala, of those most frequently sent, and as the numbers 
ar» still in stock, new subscribers should consult the list 
before sending their questions. 

Batteries: Nos. 715, 718, 721, 724, 728, 731, 734, 741. 

Bellows camera: Nos. 475, 480, 894, 897. 

Bookbinding : Nos. 613, 627, 770. 

Oements: Nos. 377, 729. 

Coils, induction: Nos. 618, 620, 636, 640, 779, 797, $32, 885. 

Coils, medical: Nos. 844, 898. 

Copying processes: Nos. 750, 753, 761, 762. 

Electric bells: Nos. 645, 558, 797. 

Electric machines: Nos. 368, 380, 623, 750, 840, 816. 

Electro-magnets: Nos. 756, 772, 783, 8861, 872. f 

Electro-plating : No. 883. 

Lacquers: Nos. 429, 475, 622, 866. 

Magnoto-electric machine: Nos. 376, 589, 743, 826. 

Nickel-plating: No. 808, 811. 

Bil var-plating: Nos. 830, 868, 869, 870, 871, 874. 
e 821, 478, 619, 675, 691, 723, 775. 

The following are the initials &c., of letters to hand up 
a Wednesday evening, J uly 4,and unacknowledge 

where :— 


W. Jousxsox.—J. A. Maclean.—Lee and Hunt.— T. 
Fletcher. -G. Calver.—J. T. Chapman. — R. Murray. — 
J. Hagger.—G. Crousley.— F. C. Farrow. — Engine 
Driver. Traction.— W. H.—H. E ves. — R. W. D. 
—Darkey.—J. Smith. — M. M. I. Se. S.— E. A. Wild.— 
Marriage Law. —C. R. Bonne.— Bez. —T. P Barkas — 
H Rawlins. — Koji.— Proxy. — Iota. — Dyer. W. J. 
Mea ra. — North Briton.— Holoombe.— F. C. S., F. R. MI. S. 
—R. E. Bennett.—BSefton. 


Evaereon,. (No one can say without peeing Pa Foucan 
guin a paper rim round, we sup , an en apply 
th- plaster. Use the best, about We consistency of thin 
treacle; apply some with a brush first of all to the face 
of ‘he seal, and then pour in the remainder, Or have 
th plaster as thin as cream, pour into the rim, and 
szirt with the brush to get out air-bubbles. Wash the 
brush directly in water.)—F. Gnizis HAW. (Make it 
hot, fle it clean, or rub on glasspaper, and put it on a 
bit of solder lying in a cavity in a brick. )—Pura. 
(You should have said what glass. Bee p. 91, No. 862, 
P 111, No. 863.)—Guasscuixper. (Kin y refer to the 
ottera in present and recent volumes. We bad thought 
that very full directions had been given, but not per- 
hips tora disc so thin as yours. )—TELEPHUNE. (Appa- 

eutly a modifleation of what is known as the string 
tel-phone, which consists in cannecting the heads of 
two small half-drums (pill. boxes, say) by a string or 
Witv kept taut. See the indices under the head Tele- 
ph n⁰ν. — KLOORA TH. (See List of Back Numbers 
above. Copying processes.) MrsrRRIA. (If you refer 
to p. 198. No. 554, published Nov. 5, 1875, you will find 
that so long ago it was an exposed humbug.)— 
G. TxxepLeton, (That is how we understood your first 
letter; but if gon have demonstrated it, why not describe 
the method At present you merely say that 
tue reed vibrates. The question is, how do you 
know that ?)—C. E. T. The question has 
an-+wered in recent numbers, so far as it can be 
auswered without experiment. If you have the 
materiuls described, it would be better to make them 
up into Bunsen cells.) -W. H. S. (The standard com- 
post is one-third fibrous loam, one-third rotten dun 
one third coarse sand; but the proportions are vari 
fur different plants: some would have less sand, more 
bam; others more dung; others again would have peat 
alded instead of dung. Suitable mould can be pro- 
cured of most nurserymen. What you have is evident! 
nut suited for pots. Roses do well in strong loam, wit 
abundance of manure; but you must not expect much 

S nens in town.) — Pr ROCOVE AND Orners. Col. Ross 

stated ou p. 120, ante, that he intended to collect the 

ut fl. les and publish them in book form at a low price.) 

UN Prumper. (See this column last week.) — 

Ge. (Due to the prevailing wind, principally. * 2, 

It vou had said what kind of engraving, we could have 

retorred at once to the number in which it could be 

tuuad. Try No. 915.;—H. M. B. (Must refer you to 
bax numbers and the indices. Full instructions for 

tm.kiug u bichromate battery in No. 731.)—W. Z. 

(H v> you looked in the indices of Vols. XXVI. and 
XVII. )—ON T woo Wisuks ro LEARN. (For French 
ishing, see Nos. 814, 816. We do not know of any 
„n; but if there is one you will find it in the 

Catalogue published by Mr. Calvert, Great Jack- 

sJa-street, Manchester.) — Firogist. (Get some 

of tha bindbuoks published at the Journal of Horti- 
eu are office, Fleet-street, E. C. 2. To answer your 


td. each copy, 


second question would need 
5 Mr. D. Bogue's Catalogue, St Martin’a-place, 

ondon.) —MAdxvETO. (Weare inlined to agree with 
the blacksmith, and there is certainly no magnetism in 
the fragment forwarded. You could, of course, take 


a handbook.!—Taorore, 


sable to discover if the man is worth it. You could, at 


any rate, try the effect of that threat. i—Kaxcaroo. (See 
Dr. Edmunds’ reply on p. 106, Vol, XXXV.)—C. C. 
Startixc. (Communicate with the 


f vliceat onre. We 
know nothing of them, and they shall not advertise 
again.)—Jonn J. Harrixatos. (We cannot interfere 
When it is merely a question between advertiser aud 
customer as to quality or value of goods supplied. 
Some of our readers would keep us fully occupa T. 
Mason. (Not that we know of ; and if any such is eon- 
templated, it has little chance of passing at this period 
of the session.) —A Poor Arrresticn. (You are 
suffering „„ from imaginary disorders. Take 
a cold bath every morning, give up for a time alcoholic 
drinks, take as much outdoor exercise aa possible, but 
do not tire yourself, and take some simple tonie medi- 
cine. Second query next week.)—X. V. Z. (Your 
grocer can, of course, obtain judgment, and issue 
execution on any goods you have. You had better 
attend the court, tell the judge your circumstances — 
or, better still, come to some agreement before 
the registrar, by which means yon will save half the 
hearing fee, and pay up regularly per week or month 
Whatever sum you engage to pay. Ten shillings per 
month would be a fair offer under the cireoumstancen, 
and eee andy be accepted by the registrar.) — II. 
Wanb. (The best are made of plumbago. Doulton 
and Co., of Lambeth, make them as goud as any.) 
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Substitute for Guttapercha.—A German 
chemist, Herr Maximilian Ziugler. has just 
patented a new process for manufacturing a 
substitute for guttapercha. About 50 kilos of 
powdered oopal and 71 to 15 kilos of sublimed 
sulphur are mixed with about double the quantity 
of oil of turpentine, or with 55 to 66 Litres of petro- 
leum, and heated in a boiler provided with ‘a 
stirring apparatus to a temperature of 122” to 130° 
C., and stirred until comp etely dissolved. The 
mass is then allowed to cool to 38° C., and is then 
mixed with about three kilos of casein in weak 
ammonia water, to which a little alcohol and wood 
7 has been added. The mass is then heated to 
the former temperature (122 to 150 C.) until it is 
a thin fluid. It is then boiled with a 15 to 25 per 
cent. solution of nutgall or catechu, to which about 
half a kilo of ammonia has been added. After 
boiling for several hours the mass is cooled off, 
washed in cold water, kneaded in hot water, then 
rolled out and dried. It is claimed that the pro- 
duct is produced much cheaper aod cannot be 
detected from the real article. It is said to wear 
equally as well. 


kman connected with the Building 
requiring a Situation should advertise in “THE BUILD- 
NEWS,” published every FRIDAY, price Fourpence, 

at 3l, Tavistock-treet, Covent-garden, Loudon, W. C. 


“THE BUILDING NEWS is the Princi Journal, repre- 
senting Architecta and Builders, and haa the Narco circulation 
of any Professional Journal in the kingdom. 


Every Workman should insist on teeing * THE BUILDING 
NEWS every week at his Club or Coffee House. He will fina 
more ! Liste of Tenders"’ for new work in it every week than in 
an paper, and can thus Judge where work is likely to be 
had. He is also oP mri to make use of “ Intercom- 
munication if he wants know anything about his trade. to 
write te the Editor if he has any suggestions to make, and to 
advertise in the paper when he wants work. 

The charge for Advertisements for Situationa is One Shilling 
for Twenty-four Words, and Six pence for every Bight Words after 


TERMS OF SUBSCRIPTION, 


PAYABLE IN ADVANCE. 


6s. 64. for Bix Months and lls. for Twelve Months, Post-free to 

guy part of the United Kingdom. For the United States 138., or 
8. 35e. gold ; to France or Belgium, 13s., or 16f. oc. to India 

pria Brindisi), 16e. 2d. ; to New Zealand, the Cape, the West 

rape Ponida » Nova Scotia, Natal, or any of the Australian 
onics, 13s. 

The remittance should be made by Post-office order. Back 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at the rate of 
éd. each to cover extra postage. 


Messrs. Jans W. Quen and Co., of 924, Chestnut- street, Phila- 
delphia, are authorised to receive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dolg. 
25e. gold, or Thirteen Shilkngs per annum, post-free. The copies 
will Le forwarded direct by mail from the ublishing office in 
London. All subscriptions will commence with the number frst 
issued after the receipt of the subscription. If back numbers are 
required to complete volumes, they must be paid for at the rate of 
to cover extra postage. 


Vels. XXIV., XXVI., XXVII., XXVIII., XXX. XXXI., XXXIL, 
XXIII., XXXIV., XXXV,, and XXXVI, bound In cloth, 
s. each. 

All the other bound volumes are out of print. Subecribers 
would do well to order volumes as soon as possible after the con- 
clusion of each half-yearly volume in March and September, as 
only a limited number are bound up, and these soon run out of 
print. Most of our back numbers can be had singly, price 2d. 
each, through any bookseller or newsagent, or 24d. each, post-free 
from the office (except index numbers, which are 3d. each, or 
post-free, 34d.) 


Indexes for Vols. I., VI., VII., VIIU, and IX., 2d. each. Post 
free 21d. each. Indexes to Vol. XI. and to subsequent vols., ad. 
each, or post free, 34d. Cases for dinding. ls. 6d. each. 


°° Subscribers are requested to order Onses and Vols. thro 
their booksellers. and not to send direct. The regalations of the 
Post Oce prevent their tranamission through the Post, 


Holloway’s Ointment should be well rubbed 
upon Che pit of the stomach and region of the heart in that par- 
ticular form of indigestion which gives mae to palpitation, ahort- 
hess of breath, awd a suffocating sensation. Every distressing 
sympton «won yields, digestion becomes cary, the spirits light, and 
Ko ucalth returns. — Abr. 
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' WOODEN CHUCKS, AND THEIR 
CAPABILITIES. 


Mot young amateurs sigh for a multi- 
tudinous assortment of metal chucks, 
and there is a certain charm in a bright 
array of gunmetal or brass ones nicely 
ranged upon their pegs or shelves. Of late 
years, however, they have to a t extent 
yielded to the plainer looking but equally 
useful iron ones as cheap substitutes for 
their more aristocratic predecessors ; and the 
self-centring scroll and other jaw chucks 
have still further thrown into the back- 
und the old-fashioned cup chucks, of 
which a goodly number was needed to enable 
a turner to put his hand upon the size re- 
quired for any special job. Wooden chucks, 
owing, probably, to their humble and com- 
monplace aspect, seldom hold the place of 
honour in the workshop of amateurs who 
have an eye toappearance. I once knew an 
amateur, now deceased, whose lathe room 
was as highly cared for as the drawing 
room of her who shared his home; and 1 
well remember the glazed cupboard upon 
whose shelves the rows of chucks in circled 
and burnished gunmetal reclined in honoured 
state, flanked by geometric chucks and slide 
rest and other costly apparatus. Need I 
say how difficult was the Tenth Command- 
ment in that lathe room. And, I may 
remark, its owner could use his tools in 
first-rate style. 

Yet in truth this was not exactly the 
workshop— it might be more aptly termed 
the finishing shop, to which was brought 
for final adjustment and adornment work 
roughed out and otherwise prepared else- 
where. And in the workshop proper, which 
contained all the commoner tools and a good 
but plain lathe, wooden chucks in lar 
numbers held their own. The fact is, the 
best lathe was a present, and came into the 
owner’s hands complete with all fittings ; but 
he had learnt to work previously with simple 
apparatus, and always found such congenial, 
though for ornamental work in high-class 
turning he naturally made use of the more 
accurate and highly - finished chucks and 
tools. It was, no doubt, from his acquired 
skill and long practice with the former that 
he was so excellent a workman with the 
latter, for without such apprenticeship a 
really high-class lathe is thrown away upon 
an amateur. I think I gathered thence a 
lesson of no little importance—to wit, that 
really good work does not depend on the 
possession of a handsomely fitted workshop, 
and that wooden chucks may well supply 
the place of metal ones for a great d 
ordinary lathework, even when such work 
is itself of metal. But a wooden chuck 
should be well made of good sound stuff, 
and fitted with as much care as those of 
iron and brass. If so fitted, they always 
have one good quality peculiar to them- 
selves—viz., freedom from undue weight. 
Their other advantage over their metal con- 
frères is that they can be so readily altered 
and modified to suit the work in hand. It 
is sometimes advised to mount wooden 
chucks upon a cast-iron or brass face plate 
or base, in which a few screwthreads of the 
mandrel pitch are cut. This is undoubtedly 
an excellent plan to secure their accurate 
fitting, and to prevent wear of the screw 
threads cut in the wood itself; but, on the 
other hand, several such base plates are 
needed, and they become almost as expensive 
us metal chucks. The object of such a 
backing is mainly to prevent the shoulder 
against which the chuck abuts on the man- 
drel cutting mto the wood, so as to insure 
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its always screwing up accurately to the 
same position. This is effected very nearly 
as well by recessing a plain washer in the 
back of the chuck, such washer being bored 
out to clear the screwthreads, and, if neces- 
sary, also faced up, so that its two sides 
may accurately parallel; but these are 
generally true enough for the purpose. Too 
much care cannot be taken to fit the chuck 
nicely by making a good, cleanly-cut thread 
inside it. It skull scréw up easily, but 
not as a loose fit. I have generally found, 
myself, a tendency to make a chuck rather 
too tight a fit; and then have found that 
the next time it is needed the wood has 
swollen somewhat, and that it will not 
screw up to the shoulder. Many lathe- 
rooms are rather damp: and if so, 
swelling of the thread is sure to occur. The 
modus operand? in fitting a wooden chuck I 
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of | shall merely repeat as briefly as possible for 


those who may need information, as it has 
been given in a previous volume of the ENG- 
LISH MECHANIC, as well as elsewhere. 
Mount the block of sound boxwood on the 
taper screw chuck, or on a flange chuck, or 
in a self-centring jaw chuck, and rough it 
down to a cylindrical form. Then truefup 
the end very nicely, and bore it out with a 
hole a little smaller than the size of the 
bottom of the mandrel screwthreads. Ease 
off the outer edge of the hole, taking off the 
angle and rounding it nicely at that part. 
A short taper tap should now be entered, 
the end of the squared part being supported 


by the point of the back poppet, a wrench 
havin n placed on the square by which 
to hold it. e lathe band can be slipped 


off, and the mandrel being pulled round 
little by little by hand will cause the top to 
enter truly. As it enters, the back centre 
must be also gently advanced, so as always 
to keep it in the centre hole drilled in the 
head of the tap. I may here state that a 
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tap ought to be made specially for this with 
sharp threads, to cut such a clean line as will 
take the points of the chaser which is to 
follow it, and with which the main screw- 
cutting is to be done. The tap is used 
merely to trace a guide line, as a 
coarse thread is not easy to cut with- 
out such lead. Still, it can be done; and 
if no tap is at hand, a chaser must be used 
alone. If so, begin on the rounded end of 
the tool with the lightest possible pressure, 
and try to give the proper advance of the 
tool at each stroke. But do not attempt 
a lot of thread all at once, inside the 
hole. Try and make, first, just two or 
three faint ones right on the rounded part, 
and with these as a lead, and graduall 

deepened at each application of the tool, 
creep on by stages, a few threads ata time, 
until the whole screw is traced, and then 
deepen it by successive runs on.“ For a 
finish, a plug tap ought to be screwed in 
once, and the chuck can hardly fail to screw 
on correctly. In most mandrels the screw is 
not cut up to the shoulder, and the entrance 
of the screwed hole in the chuck must be 
neatly enlarged by cutting out entirely one 
thread or so. Now is the time to fit the 
washer already supposed to have been bored 
to clear the screw; but it can be bored 
and fitted now, if not done before. Turn 
out the recess so that the washer will but 
just go into it, and having put a little glue 
or turner's cement on the bottom of the 
recess, just enough to make security doubly 
secure, tap it with a light hammer into its 
bed, taking care it y fits quite down, 
and with a ver or three-cornered or 


triangular tool, bore and face it up 
accurately, while in its If properly 
fitted in, it will be quite , and forma true 


abutment for the shoulder of the mandrel. 
The chuck will do without this; but it is a 
good Erg to add it, and there will be little 
ifficulty in so doing. Great care must be 
taken to bore a true parallel hole, and re- 
member the tendency is to make it smaller 
at the bottom than it is at the outer end, 
especially if a right-side tool is used, the 
cutting edge of which is curved and smaller 
at the point, which is the usual shape. I 
generally find a carpenter’s firmer chisel 
und square a good tool to use to finish 
such ahole, before beginning to cut the 
screw in it. The chuck is now to be taken 
off the taper screw, and applied to the man- 
drel, which it ought to fit, bedding well 
up to the shoulder. If it does not, but 
shows daylight, take it off and see where 
the shoulder of the mandrel has indented it, 
and scrape the place. Then try again, and 
do not rest satisfied until the fit is perfect. 
Now turn the side and end, and ease off the 
cylinder neatly with a hollow curve towards 
the shoulder, to make it look workmanlike, 
and you will have a chuck to give you 
satisfaction—a chuck you can remove and 
replace without the mortification of seeing 
it wobble and perform eccentric gyrations— 
witnesses too willing to testify to your want 
of careor deficient skill. Good work depends, 
far more than might be supposed, upon the 
satisfactory appearance of one’s lathe, and its 
truth when in motion. A chuck, for instance, 
may be accurately bored, and hold the work 
correctly, and yet be out of truth on the 
outside. Theoretically, this would be un- 
important; but practically it annoys the eye 
and affects the hand. Even wooden chucks 
ought to run absolutely true, and when out 
of truth should at once be faced up again 
and corrected. For wooden chucks that will 
be hollowed out till the walls are rather 
thin and liable to be burst, hoops or rings 
of iron are convenient. A thin hoop will 
bear a tremendous strain, as is proved daily 
by the hoops of a water- butt or beer-barrel ; 
but generally, chuck rings are of J or } 
square bar; sometimes also of cast brass. 
Chucks are, however, often split by having 
work driven in too forcibly. Experience 
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will prove that, in order to secure work for 
turning, the inside of the chuck should taper 
but very slightly, and if a little chalk is 
rubbed inside, and it has been hollowed out 
80 as really to fit the work, the least possible 
force will secure it—even the tap of a chisel 
handle. If the inside is too sharply coned, 


- @ blow will actually loosen instead of 


securing the work. Of course, in holding 
a bit of stuff fonr or more inches long, that 
is of comparatively small diameter, and has to 
be bored, it will be necessary to drive it 
more firmly into the chuck, In such case, 
however, a tolerably large chuck would be 
used with a small hole for the work, and no 
danger of splitting it could arise. 

A square-hole wooden chuck or two will 
always prove handy for turning bars of 
wood, instead of using that unsatisfacto 
prong chuck. The chuck should be facad, 
and a circle scribed on its face as a boundary 
to guide the workman in marking the 
square. The hole can then be bored out 
nearly to size, and squared afterwards to 
the lines with a carpenter's chisel. It will 
be better, in cutting the hole, to taper it a 
little, so as to make it rather smaller at the 
bottom than on the outside. The wood to 
be turned need only be roughly squared at 
one end, but should be sawn off squarely. 
It will then be fairly held and centred as 
soon as the point of the back poppet is 
brought to bear upon the other A Three 
such chucks, with holes lin., 14in., and 2in., 
or $in., lin., and 1}in. (according to size of 
lathe), will take a good range of work; and 
no chuck will enable the turner to mount 4 
bit of wood more quickly. It can also be 
taken out and remounted to run true ina 
moment, if a mark is made to show its position 
in the square hole, so that it can be replaced 
as before. Of course, the ordinary mode of 
using a wooden chuck is to hollow it out as a 
cup chuck to the size of the work to be held 
in it, but there are cases in which other 
modes must be adopted. It is often neces- 
sary to turn thin stuff required to have a 
recess or hole cut in it, and it may not even 
be round in outline, but square, or triangu- 
lar, or of any other form. For holding 
work like this cement is convenient, by 
which it can be fastened to the plain surface 
of the chuck; but a simple and excellent 
plan is to turn a ring or hoop of wood of the 
size of the chuck, and about 3 thick, and 
fasten it by jin. countersunk screws to the 
face of the chuck. By tightening these the 
thin work will be held securely, and by 
slackening them it can readily be shifted 
and re-centred. (See the annexed Fig.) 

If the screws are made to pass easily 
through the holes in the ring, or are cut as 
slots AB, work not quite parallel can be 
held almost as easily. The rings should be 
kept after use, as they will do upon the 
face of any chuck; and if a few are made of 
different sizes, and hung up till needed, 
they will come into use for all sorts of odd 
jobs similar to the one illustrated, in which 
it is supposed to be required to cut a central 
hole in the middle of a thin piece of tri- 
angular form. Somewhat similar chucks 
with loose rings are frequently handy for 
such a job as holding a sphere, or a segment 
of a sphere, like Fig. 2. The whole ball is 
shown here, but this can generally be secured 
by being bedded to its diameter without the 
ring. A small portion of a sphere only, 
like Fig. 3, is far more difficult to secure, 
and for this the retainiug ring will answer 
capitally. 

uppose the flat side outwards, the ring 
may be bevelled, as shown here; the 
drawing giving a partial section. The ring 
will so catch the extreme edge of the flat 
disc as to allow a tool even to reach the 
extreme border. This, however, would be 
a last cut, the surface being worked from 
the centre towards the circumference. 
Without cement to attach such a segment 
as this, no chuck merely hollowed as a cup 


chuck would retain it very securely; but the 
difficulty is not altogether in respect of the 
hold which a cup chuck would have, but in 
the adjustment of the piece, so as to place 
the flat surface in a lane parallel to the 
face of the chuck. With the chuck illus- 
trated, the utmost accuracy in this respect 
can be attained. If it were the convex 
side that was to be operated on, it would be 
merely bedded down on the inner surface of 
a shallow cup, and thus would be supported 
in the plane required without much difficulty. 
Even then a ring bevelled, as shown, to rest 
on the rounded part would assist to secure 
it, supposing it were only to have a central 
hole or hollow turned out, and not to be 
turned upon the whole convex surface. Of 
course, four (or more) screws may be used 
instead of three, as would be necessary if a 
flat piece to be turned were square instead 
of triangular. Such square piece (I am 
supposing it thin) could be mounted ina 
cup chuck, but it could not be so adjusted 
as to enable a hole to be cut at a distance from 
its centre; whereas, in this chuck it may be 
shifted and adjusted to bring any part of it 
central. If it is of metal and requires 
surfacing all over, a plain, flat chuck with a 
thin coat of cement will be preferable. A 
thick coat will not insure parallelism. 
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(To be continued.) 


THE ENGINMERING AND METAL 
TRADES EXHIBITION. 

AS we have already given a general 
account of the Engineering and Metal 
Trades Exhibition, now in full swing at the 
Agricultural Hall, we can turn our attention 
to some of the more notable exhibits, those 
which attract the attention of the observant 
visitor. Of the machinery in motion, the 
umps are sure to claim some notice, if 
only for the noise they make, while the 
steam steering gear, which is well repre- 
sented, will attract both the shipowner and 
the mechanic, the former studying the 
different makes from a utilitarian point of 
view, while the latter will find much 
to interest him in the ingenious methods 
adopted to enlist the power of steam in the 
rather delicate workof steering. Amongstthe 
more striking novelties, in the shape of 
engines or appliances for using the power 
of steam, are several machines of the rotary 
type, though most of those represented last 
year are conspicuous by their absence. 
Every engineer has an idea of what a rotary 
engine should be, and if he does not venture 
to put his idea into shape, it is only because 
he is not quite sure whether it will work, or 
work too well. It is commonly said amongst 
marine engineers, or amongst the more in- 
ventive of them, that they have all an idea 
of what is the correct form of screw pro- 
peller; but they are all waiting for an op- 
portunity to turn up to introduce it to the 
world. It is the same with the rotary 
engine. Any number of devices have been 
brought forward only to retire into the 
limbo of forgotten things; but there 
are still a large number to bring 
out when their inventors please, al- 
though it is certain that a fortune 
awaits the man who can produce a 
rotary engine which will really stand 
wear and tear. Some have been introduced 
which work well enough while they last; 


| but the fact is they nearly all knock them- 


selves to pieces very speedily, and leave the 
field practically unchallenged to the old- 
fashioned reciprocating engine, which, theo- 
retically, is ‘‘all wrong.” One of the 
best devices of the kind 1s that of Messrs. 
Goldschmidt, Hahlo, and Co., of Manchester, 
who have fairly tackled and solved the pro- 
blem of keeping the moving parts in equi- 
librium, In many designs of rotary engine, 
the mventors appear to have rested content if 


only they could keep their pistons tight with- 
out producing undue wear; but in all these 
devices, there is necessarily a pressure which 
forces the axle hard down on its under bear- 
ings, the consequence being that the stuffing 
boxes or bearings of the shaft T Baler 
oval. In the Portland engines of Goldschmidt, 
Hahlo, and Co., the moving parts are kept 
in equilibrium by means of balancing 
cylinders and pistons which receive just the 
same pressure as is brought to bear upon the 
worki istons, but in the reverse direction. 
The result is that the axial pressure, 80 
destructive in the majority of rotary engines, 
is avoided, and the only packing being at 
the cylinder covers, there is little leakage, 
or no more than is common with ordinary 
engines. Another rotary—called a spherical 
engine—is shown at the stand of Lewis 
Olrick and Co., driving a dynamo, but is 
not catalogued, and is apparently only an 
experiment. ; 
Robinson’s patent hot-air engine shown 
at the stand of Pearn and Co., is a curiosity 
in its way, as it is a combination of a gas 
and hot-air engine, in such a way that the gas 
is utilised solely for heating air without any 
explosive shock. The combustion of the gasis 
complete, and the engine is readily started by 
lighting the gas burner and putting it into 
its place under the engine. There is a 
double-crank action, and the motion is very 
steady—a one-man engine making 270 
revolutions a minute. Amongst geeks 
appliances there is nothing very nove 
ough some useful inventions are shown. 
John Fowler and Co., of Leeds, exhibit 
Greig’s portable railway, in which the rails 
are secured to metallic sleepers, the joints 
being made by clutch bolts of peculiar form, 
and steel chairs riveted to the sleepers, 
which avoid the necessity for making holes 
in the rails. The narrow-gauge train 
exhibited by Dick and Co., ot Leadenhall 
House, is chiefly noticeable for the valve 
gear of the locomotive, which is on Morton’s 
tent, and to a certain extent resembles 
Toye valve gear; but it has a swinging link, 
and the quadrant forms part of the slide- 
valve rod. Itis impossible to describe the 
ear without a 1 but visitors will 
find a large-size model on the wall behind 
the train, and at Mr. Joy's stand they 
will also find a working model of his gear, 
which was illustrated on p. 411 last week, 
thus affording those interested an excellent 
opportunity of comparing the two devices. 
Engineer’s tools of all kinds are well 
shown by different firms; but some of those 
who exhibit low-priced (certainly not cheap) 
foreign manufactures must hope that visitors 
will not compare their exhibits with the 
high-class articles shown by others. In 
lathes Mr. J. H. Evans is easily first with 
a fine show of amateurs’ patterns—in fact, 
there is no one to compete with him; but J. 
Archdale and Co., of Birmingham, exhibit 
a nice piece of apparatus for an amateur’s 
workshop, in the shape of a 34in. screw-cat- 
ting lathe, the saddle traversed by rack and 
pinion and fitted with a compound slide-rest 
having quick withdraw motion. Sir 
Joseph Whitworth and Co. have done 
a service to many by enabling them 
to see what a factory lathe should be 
like, and as visitors are apt to make 
comparisons, it is just as well, perhaps, 
that some other lathes are at a re- 
5 distance. Speaking of lathes, we 
hay mention that the Exhibition contains 
specimens which may be fairly described as 
the beginning and the end of the lathe- 
making art; for while Mr. Evans treats us 
to a show which makes the turner covetous, 
Mr. Walker, the superintendent of the work- 
shops at King’s College, shows us what can 
Nene by students who are determined to 
. Several lathes are here, all the parts 
which have been finished by students, 
cept the turning of the wheel and the 
ing of the bed; and there are also some 
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very creditable surface plates (five or six), 
the productions of as many students in the 
schools. This exhibit will be found in the 
south-east corner of the gallery, and will 
well repay a visit; for, besides the metal- 
work, there are many specimens of carpentry 
and joinery which would do credit to a pro- 
fessional. As an instance of the special 
utility of these and similar schools, we 
may call attention to a window frame 
with louvre shutters, the work of the 
Rev. F. A. Gregory, son of Canon 
Gregory. That gentleman is a missionary 
in Madagascar, and became an occasional 
student at the King's College workshops, 
in order that he might be able to teach the 
natives the arts of carpentry and joinery. 
The working men’s exhibits, located in the 
gallery, are chiefly of the model kind, the 
most notable being the locomotive made by 
R. Arkwright, which gained him the gold 
medal at the Westminster Exhibition. Mr. 
B. Riches shows a model foot-lathe, and 
Mr. 8. Yarrow a double - cylinder trunk 
engine; while the miniature models are well 
represented by a launch engine with link 
motion and reversing lever, which has a 
threepenny-piece as a base plate. Of 
working men's inventions, the Messrs. 
King’s model of a coupling for repairing 
propeller shafts at sea, is deserving of 
notice, as is also the railway chair and key 
of James Dixon. The key in this case is 


split for half or two-thirds its length and | h 


bored with holes, into which an iron pin 
is forced, which thus spreads the slit 
and makes the key into a wedge. We 
suspect that railway engineers will declare 
that such a key is too expensive. A beau- 
tifully-finished model of a to o boat, by 
Mr. T. W. Bishop, is a notable exhibit in a 
collection that scarcely, we should hope, 
represents the talent of working men. A 
curious exhibit shown in the ery at the 
south-western corner is the screw sailin 
machine Shadow, by Mr. H. C. Linfield, of 
Margate.’ It is described as a test machine 
to reduce to practice the possibility of uti- 
Hsing: the atmosphere as à roadway at a 
high speed. The machine has a couple of 
large light wheels, which are affixed to an 
axle supporting the driver's seat, and there 
is a leading wheel some feet in front, the 
framing and construction being as light as 
possible. On each side there is a sort of 
frame bolding a number of planes, ap- 
parently of varnished calico, arranged 
one above the other, and 
space of about an inch 


idea being 

planes will each act as a support to the 
machine when driven through the air. The 
wheels are obviously intended for use upon 
the ground. e driver, by means of 
treadles, revolves a screw propeller at the 
rear of the machine, and the bow is formed 
ofa couple of kite-shaped planes, the foremost 
arranged vertically and the other horizontally. 
This msy be the forerunner of the flying 
machines of the future; but we are afraid it 
has not yet ‘‘ reduced to practica the possi- 
bility of utilising the atmosphere as a road- 
“way ’’-—without being hypereritieal as to the 
meaning of that word. The Loan Collection, 
which is also located in the gallery, is en- 
livened by models and drawings of Clark 
and Standfield’s docks, &c., and Mr. G. B. 
Rennie’s self-propelling and self-careening 
floating dock, capable of taking in ships of 
4,000 tons weight. Mr. Philip Brannon 
also shows drawings of machines, &c., to be 
used in aérostatics, and what is more useful, 


a half—the 


though poner almost as impracticable, a 
design for an absolutely fire-reaisting ” 
fireproof warehouse. 


Amongst the metal trades’ exhibits the 
samples of Styrian iron and steel, 
shown by Bohler Brothers, of Bruck- 
bach-Rosenau, will deservedly attract con- 
siderable attention, as the metal is shown in 
its various stages of manufacture, and also! 


arated by a 
and 
apparently that the horizontal | 
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in broken ingots of the finished product, 
Osborne and Co., of Great Garden-street, E., 
have a splendid collection of useful alloys, 
including Taylor's special bearing metal, 
Babbitt, Kingston, Parsons, Muntz, and 
other well-known alloys. These are shown 
in the ingot, and in fractured rods, under a 
glass shade, the collection including various 
brasses, bellmetal, and two kindsof speculum 
metal, an alloy rarely seen nowadays. The 
Aluminium Crown Metal Company also 
show amongst their exhibits some articles 
made from Webster's patent aluminium 
metals, but there is no sign of the cheap 


aluminium which we were led to expect- 


some little time ago. Probably it has 
been discovered that it is mot so easily 
obtained as the reports stated. Fuel 
is not forgotten in the Exhibition, for 
there are specimens of British Patent Coke 
exhibited by the company bearing that title, 
and Wayne's Merthyr Company show a 
fine block of the South Wales Smokeless 
coal, which is specially suited for house- 
hold purposes.” Every year we have an 
outcry in the newspapers about smoke: 
Londoners have now an opportunity of 
seeing that smokeless coal looks some- 
thing like other coal, and perhaps 
they will try it; though when they find it 
is rather more costly than bituminous coal, 
we suspect they will go on polluting the 
atmosphere and grumbling. e think we 
ave said enough to ebow that the Exhi- 
bition is worth a visit; and those who pur- 
chase a catalogue will, doubtless, preserve 
the useful tables, which have been specially 
compiled, and render it of more than ordi- 
nary value. á 


* 


IMPROVEMENTS IN IN CAN 
DESCENCE LAMPS. 


8 S improvements in incandescence lamps, 
| 


relating chiefly to the preparation of the 
carbon or other fil'unents, have been recentl 
' patented in this country, by J. M. Boullon, . 
| bert, and A. W. Soward, of London. In 
preparing the light-emitting conductors, tha 
| patentecs take a suitable gas or vapour and subject 
it to the action of the electric spark, which may 
be produced by any suitable generator of 
high tension and electricity. A globular 
or other suitably shaped vessel or casing of glass 
_is used, and the patentees prefer to use platinum 
for the electrodes, the ends thereof being 
arranged at a suitable distance from each other 
within the globe. These metallic electrodes may 
be either solid or tubular; if tubular, the interior 
ends are made conical and closed at the point, 
and the conical part is provided with apertures. 
In some cases carbonaceous or vapour, such 
as gas, or coal, gas, is introduced into the 
| glass vessel and is decomposed by the passage of 
electric sparks through the sume. A slight 
deposit of carbon takes place upon the end of one 
of the electrodes, which deposit is gradually built 
up by means of a rapid succession or continuous 
flow of sparks, and a bridge of carbon is thus 
formed, so that the space separating the said 
metallic electrodes, between which the spark 
8, is completely arched over. This bridge’ 
orms the filament to be used as the light-emitting, 
conductor. After exhausting and sealing the 
glass vessel in any of the usual manners the lampis 
ready for use. en the metallic electrodes are 
made tubular, the patenteesinject into themasuit- 
able conducting paste after the filament is com- 
yee ; this paste passes through the tubesand issues. 

m the apertures at their conical ends, and 
surrounds the where the ends of the 
filaments are attached, thereby making a more 
efficient connection between the electrodes and 
the filaments; the exterior ends of the metallic 
tubes are then closed with melted glass or other 
suitable material. 

Carbon deposited from gas has been heretofore 
employed to render filaments prepared by other 
means more homogeneous, and it has been sought 
to use the carbon thus obtained by depositing it 
upon a metal and then deflagrating the metal 
away, se depositing it upon a soluble metal 
and then dissolving away the metal. . But the 

patentees deposit the tarbon gradually by means 
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of the electric spark, thereby forming a carbon 
filament unsurpassable in purity, whose molecular 
constitution is such (the filaments having been 
formed under the influence of the electric current) 
that the prolonged action of electric curreats does 
not result in disintegration. Instead of a carbon- 
accous gas they may employ a silicious gas or 
vapour, such as silicon methane, and obtain by 
its decomposition as above described in reference 
to carbon filaments, a filament of pure silicon to 
be used in the same manner and for the same 
purposes as the filament of carbon: The diagram 
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will servo to explain the principle & the arrange - 
ment and process. aoe 
When a filament prepared by the decomposition 
of gas or vapour is employed, the patentees preter 
to use a plain glass globe with platinum electrodes 
fuaed into it; obviously more than two electrodes 
may be used and more than onc filament.’ a 
The patentces find it advantageous tó make 
the filaments in a separate vessel, and to insert 
them and their electrodes afterwards within the 
lamps of which they are to form a part. In 
preparing the filuments the electric spark is 
passed between electrodes of highly purified 
graphite. : By regulating the size of the electric 
spark and the degroe of rarefaction of the gas dr 
vapour, filaments of any desired thinness may be 
obtained. A finer deposit, that is, one of less 
thickness and more compact: texture, is obtained 
when the gas is considerably rarefied and the 
spark very thin, anda deposit of greater thickness 
is obtained when the gaa is under a higher 
pressure and a k of considerable size is 
employed.’ And, 1f a straight uniform spark is 
produced, the quality of the filament will be 
better than when the spark follows a zigzag path. 
Filaments of one thousandth of an inch in thick- 
ness are very convenient and advantageous, and 
have a resistance of about 1,000ohms per inch, 
and require a ourrent of about ‘07 of an ampère 
to raise them to bright incandescence. he 
filaments so formed are attached to. electrodes 
and inserted in globular or other sha vessels 
of glass in the usual manner; a method of mount- 
ing the filaments which has been found convenient 
is represented in the diagram, where B,B are 
electrodes, C the filament, and D a central glass 
stem having two metallic conductors E, E inserted 
therein Thesd conductors terminate at, or near, 
the top of the glass stem D, and are arranged to 
{meta tubes F, F, each of which 
has a flexibld projecting tongue forming an 
electrode ; to these ongan the filament is 
attached ; but any equivalent arrangement may 
be adopted. | 
In order to establish contact between the end 
of a carbon ent and the conductor convey- 
ing the current, the extremity of the conducting 
wire is flattened and an aperture made therein, 
the flattened part being coiled into the form of a 
volute, or a fo somewhat resembling the 
character or symbol known as the ‘‘ bass—or 
at portión of the “treble 
clef” which curls around the “G.” Then 
slightly twist the inner end and pass the end of 
the filament through the aperture above referred 
to. On releasing the said inner end, the 
elasticity of the flattened extremity causes it to 
ent. The joint is 
completed by a conducting paste mgde by heating 
gether a metallic powder with oellulose and 
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black-lead, or sometimes pure carbonised cellulose 


alone. The inventors describe several modifica- 
tions of the lamps, including two with glass or 

rcelain pillars which support three or more 
8 of carbonised cellulose. 
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PRACTICAL NOTES ON PLUMBING.— 
LXXII. 


By P. J. Davies, H. M. A. S. P., &c. 
(Continued from page 402.) 
Double and Treble Lift-Pump Barrels. 


WE have seen how to fix many of the ordinary 
pumpsnow used, but there is still left tobe 
explained the double and treble barrels. Let us 
examine Fig. 352. This is the double barrel, 


Fl C.352. F / CG.853. 


with tail piece and chamber way B, and with 
chamber-box and ports, E, as may be seen. The 

ump-rods are keyed on, as shown by the keys at 
F and E, and the barrels screwed down upon the 

ump stage by the lugs B, &c. The method of 
fixing i precisely the same as in fixing a one- 
b pump. that has to be done is to fix 
the barrels upright, and keep the well-rods to 
work plumb over the ends of the bucket of pump- 
rods, at the same time keep the well - rods quite 
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straight, and free to work up and down. Take 
care that the pump buckets do not bump against 
the bottom or top of the barrels 3 
throwing or lifting too high, or otherwise dipping 
too far into the barrel. By paying attention to 
the rules laid down on the setting and gearing 
of single pumps this may be avoided. The same 
remarks that have been made concerning Fig. 
352 also refer to 353. 


From the Building News, All rights reserved. 


Plunger and Bucket Pumps (continued). 


Let us now return to Fig. 325. Here is the 
plunger and bucket pump. I have already ex- 
plained its action; but there is now somethi 
more to be explained: for this refer to Figs. 354 
and 355. The former illustrates a hollow plunger 
and bucket pump. The coupling rod R is con- 
nected to the bottom of the plunger; by so doing, 
the coupling rod is longer than if attached to the 
top of the plunger as at D, Fig. 355. It may be 


seen that the plunger, being thick and with a 
wide surface, is necessarily very strong. It also 
follows that, in consequence of its wide surface, 
the grind upon the packing is reduced to a mini- 
mum, and consequently may be connected direct 
without guide-rods, &., to the handle of the 
pump as shown. If this plunger and bucket 
pump are fixed about 6ft. down the well, and the 


frame and wheel, Fig. 356, used, the pump 
will work easier, because the,side or lateral 
friction is again reduced by reason of the vibrat- 
ing rods. 


Deep Well Iron Pump with Flywheel and 
Compensating Head, having Air-Chamber 
and Nozzle for Hose. 

This very handy pump is illustrated at Fig. 
357, and from what has been said about the 
ship pump, Figs. 328 and 329, its action will be 
readily understood. This pump is inexpensive, 
and is made as follows:—Upon the iron stage A 
rest the os ge of the pump; this stage steadies 
the pipe and pump-barrel, and prevents them 
swaying about in the well whilst the top stage 
takes the downward thrust of the pump, the top 
part of which is bolted down on the top sleepers, 
as at S. The crank action is precisely the same 
as in Fig. 328, excepting that in this figure (357) 
there is no guide or guide-rod required, and it 
has a second air-chamber which Fig. 328 has not, 
but which was spoken of when describing that 
figure. 

Jack-Pumps with Guides and Slings. 


It sometimes happens that a jack-pump having 
very much work is fitted with guides and sling. 
When such is the case, any of the former 
and slings will answer; but the one I prefer for 
lead pump is that shown at J K L, Fig. 351, and 
which is as simpleas any. There is a very 
one for iron pumps shown at Fig. 358. The sli 
of this, as may be seen, is attached to the pump- 
rod below the rod-guide, and needs no further 


description. 
(To be continued.) 
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WENHAM S MECHANICAL STAGE. 


1 stage was briefly described in the 
Exdlusun Mecuanic in connection with 
Wenham’s ‘‘ Universal Inclining and Rotatin 
Microscope” (now termed Wenham’s Radi 
Microscope’). The accompanying Fig. and 
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description are taken from the Journal of the 
Royal. Microscopical Society, April, 1883, with 
the permission of the editor. 

„The rotates completely, and is a modifi - 
cation of t of Mr. Tolles, in which the 
rectangular motions are effected by two milled 
heads acting on one vertical axis on the surface, 
and entirely within the circumference. It is 
attached to the limb of the microscope on the 
re system—that is, by a conical axis that 
passes ugh the socket of the inging tail- 
piece and through the limb, being screwed at 
the back by a clamp-nut; it can thus be easily 
removed, or may be replaced by a glass or other 
form of stage, &c. The rotating plate is of 
German silver; a circular rackwork is applied 
beneath, which is turned by a ee 
inion ; this pinion is fitted eo that it can be 
isconnected from the rackwork by a slight 
downward pressure; the rotation can then be 
more rapidly made by hand. The uations 
are near the edge of the rotating plate; the 
index-pointer is, therefore, in a fixed position, 
which is convenient for reading the angle. 
‘Finders’ are also engraved. The milled heads 
on the edge are for centring the rotation on the 
optic axis. A simple and effective plan has been 
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adopted of applying the ‘iris-diaphragm, hemi- 
spherical immersion condenser, or Wenham’s 


semi-disc illuminator beneath the stage, where 
they are held by a small projecting peg and 
spring latchet.’’ 


PATTERN MAKING.—IX. 
On Core Prints. 


(Continued from page 404.) 


GREEABLY with the purpose stated at the 
commencement of these articles—that the 
study of general principles should be our aim, 
rather than that of a wearisome number of 
details—I shall give an occasional paper on those 
matters which lie at the foundation of the pattern 
maker’s art. In pursuance of this intention, 
the present article is devoted to the subject of 
core prints. To treat this wide subject fully 
would occupy three or four such papers; but 
by taking it simply in its widest bearings 
we shall compress the gist of the matter into a 
few paragraphs. 

Core prints are not always necessary. When 
the cores are large and rest flat on the bottom of 
the mould, they can be set in position by measure- 
ment, and their own weight, or the pressure of the 
top box, or both combined, will maintain them in 
position. But usually cores are set in their places 
by means of prints. 

The simplest form of print is the common 
round or square print, on which the apprentice 
makes his first essays. Then, of course, all prints 
which draw from the bottom of the mould are 
simply modifications of these, possessing taper, 
and varying with the shape of the holes they are 
indicative of. The next form is the pocket or 
drop print, used for casting holes in the vertical 
sides of a mould where a common round print 
could not be drawn up with the pattern. Here 
when the core is placed in position, the upper 
part of the print is filled in with sand flush 
with the edge of the mould. All prints, 
however they may vary in appearance, belong 
either to one or the other of these two types. 

Common round prints are tapered in the direc- 
tion of their depth, varying from yyin. to zin. in 
their diameter, smaller prints having less, larger 
ones more taper. Their depth varies also; a 
print small in diameter requiring greater depth 
than a large one—to steady its core in position, 
so that while a lin. print may be lin. long, a 

rint with a broad base, say of 8in. or 10in. in 
jameter, need not be more than }in. thick. The 
thickness of pocket prints depends upon the 
thickness of metal through which their cores have 
to be carried. If we had to cast a hole through an 
inch of metal, the print should be made Ig in. 
thick .to counterbalance the weight of the un- 
supported portion of the core. But if the thick- 
ness becomes very great, we ought to have prints 
om each side of the pattern, in order that the 
core might be bridged across the mould. If, 
however, the core does not go right through the 
metal, but only a portion of the way, and the un- 
supported length is too great for an ordinary 
print to counterbalance, we simply put a print 
thick enough to resist crushing of its sand out of 
shape by the weight of the core, and sustain the 
ee end of the core by chaplets. The partly 
closed box, which sometimes carries a front 
crane roll, or the cylinder, or the plunger for a 
hydraulic ram having one end closed, will illus- 
trate my meaning. 

Again we may have three or four holes in the 
same vertical plane. (Fig. 42a.) Here we should 
place pocket pnn, one over the other, the outer 
ones being thicker than those within, because 
of the greater length of core they have to carry. 
We should scarcely be able to make these outer 
ones thick enough to entirely counterbalance 
their cores, but should expect the moulder to 
hold them in place until they were securely 
stopped over. Stopping over’’ means filli 
up the upper portion of the print level with the 
face of the mould, after the core has been placed 
in position. Where the same sized cores are used 
repeatedly in one pattern, we make a special box 
to fill up the print as well as to core the 
hole out, or, in brief, to ‘stop itself off.“ 
(Fig. 43; see also Fig. 30, 403.) It 
is easily seen what shape the core box must be 
in order to fill up print and to take out hole ; the 
difficulty sometimes is how bett to joint it. 
However, this need offer no real obstacle if we 
remember. that the only object in parting the 
box is to allow freedom of delivery for the core. 


filling | to protect the sand. 


So that the various portions of an intricate box 
can be removed without tearing the core, 
it matters little in what particular way it is 
parted. 

Where a print has to be stopped up by a 
moulder over a boss, the boss must invariably be 
cut out to slip over the print, and not the print 
cut to fit over the boss. (Fig. 428.) This is 
apparent in an instant in the sand, for then a 
solid boss is seen to occupy a portion of the 
print which the moulder is trying to fill 7 

When a long round core has to stand at an 
angle in a mould, it is customary to have, in 
addition to the bottom print, a long tapered one 
in the top coming right through the top sand. 
(Fig. 42c.) Here the core is thrust in after the 
boxes are put together, and the proper bevel is 
thereby secured. But the danger is, lest some of 
the top sand should be pushed into the mould by 
the descent of the core, and remaining there 
destroy the casting. The mould being finally 
closed, the workman can only rely on his sense 
of touch. This danger is partly guarded against 
by making the long taper print at its smaller end 
din. larger than the core, or more effectually by 
bending a piece of hoop iron around the smaller 
end of the print and letting that remain in situ 
But some moulders will 
rather sustain the core at its bevel by chaplets, 
and only use the long print where chaplets are 
not available. 

Where cores are carried in a line through two 
or more contiguous ribs of a shallow casting, 
pocket prints are often discarded for a round 
parallel print placed between the ribs. This 
involves no stopping over, for the joint of the 
mould is brought down to the centre of the print, 
and a long round core insures greater parallelism 
in the holes than two or more shorter ones would 
do. The advantage of this is still more obvious 
where there are deep bosses, projecting inwards, 


These 


for increasing the length of bearing. 
would have to be stopped over were pocket poa 
used, whereas, with a round print the bosses 


remain intact. But if the sides are too deep to 
allow of jointing down to the centre of the print, 
and moreover too thin to allow of the bosses 
being drawn in, and for some reason or other it 
is not advisable to joint the pattern itself in the 
centre of the bosses, the neatest way is to take 
out the upper half of both boss and print with a 
core. (Fig. 44.) A block print stretching from 
side to de: with its ends well tapered, and a 
core box of corresponding size, with half bosses 
and half print fastened on its bottom board, will 
fulfil our purpose irably. 

In the case of a vertical core disproportionately 
long in comparison with its diameter, a bottom 
print is not usually sufficient to carry it steadily 
in the vertical position. Then we put a top 
print on the pattern in addition to that on the 
bottom. Yet this is usually only essential where 
it is not easy to check the upper part of the core 
by measurement. In a common brass bouche, 
even if it be 10in. or 12in. long, the moulder can 
centre his core by measurement, and the top box 
will keep it in position afterwards. So the core 
in the boss A te spur wheel can be checked 
accurately from the points of the teeth. But a 
bevel wheel with a deep boss on the back, or a 
sheave wheel, one half of which is in the top box, 
do not afford the same facilities for measure- 
ment. So in these and similar cases it is 
advisable to put prints both top and bottom. 

We have frequently to cast a wrought-iron 
eye, handle, pin, or such like, in a piece of work. 
Here a print precisely similar to a core print will 
be used, its shape following the outline of the 
handle, pin, or eye to be cast — ig. 45.) The 
spaces aa, left by the withdra the print, 
are, ot course, filled up with sand before the mould 
is closed for casting. - 
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Sometimes a hole has to be cast through a 
thick lug or bracket in such a position that a 
print on each side is necessary. Yet something 
else in the way, a bracket perhaps, or boss, would 
render the“ stopping off ” of the pocket print on 
one side a troublesome job. The difficulty is 
avoided by having a common round print on this 
side loosely wired on, and by making the pocket 
print on the clear side about twice as thick as 
usual. (Fig. 46.) The core is then dropped 
into the pockct print, and thrust along into 
the round print. ‘The vacant space behind and 
over the core in the pocket print is stopped up 
with sand as usual. 

The rim of a large chain wheel is usually taken 
out with cores to save the labour of cutting out a 
large number of link wecesses in the pattern. 
Here, and in all jobs where the prints should 
well support their cores without assistance from 
chaplet nails, the print should be plenty wide 
enough. Give it, say, half as much again of 
bearing as is necessary to just counterbalance the 
cores. (Fig. 47.) Of the core boxes for these 
wheels we shall speak in due conrse. 

In conclusion, a core without communication 
with the outer air is an impossibility ; no casting 
could be made with a core inclosed on all sides. 
For the generated by the heat of the molten 
iron would then be confined in the interior of the 
mould, and form cavities in the casting: in other 
words, make it honeycombed or spongy.” 

The theory is roughly this: a mould is always 
more or less damp—that is, it will contain water 
in a finely divided state. Water is composed of 
oxygen and hydrogen, H,O. At the tempera- 
ture of moltcn iron this becomes decomposed into 
the two gases, so that within a few minutes after 
the metal is poured into a mould all the moisture 
within its influence becomes gascous oxygen 
and hydrogen, occupying say 12,000 times the 
original volume of the liquid. Of these the 
oxygen enters into chemical combination of some 
kind or another within the mould, either with the 
carbon (the plumbago or the charcoal used for 
facing) to form one of the oxides of carbon CO 
or CO,, or with the surface of the iron to form a 
skin of oxide, or possibly with the sand to form 
a silicated oxide of iron (parting sand.) The 
hydrogen escapes to the vent holes, and rushing 
out ignites with a loud report, burning with the 
blue flame characteristic of that gas. Hence it 
is apparent why not only the mould must be 
vented, but why all cores must communicate with 
the outer air. This, though properly belong- 
ing to the founder’s craft, is mentioned in order 
to warn the pattern maker never to entertain the 
idea of making a core without allowing an exit 
for the gas proportional to the bulk of the core 
itself.“ As a matter of fact, in workshop prac- 
tice holes are often cast in work in positions not 
indicated by the draughtsman, solely for the 
purpose of providing suflicient area of egress for 
the liberated gas, the intuition of experience 
being the best guide in such matters. 


(Zo be continued.) 


ANALYSIS OF IRON AND STEEL. v. 
(Continued from page 284.) 

i the dingram on page 166 (Article III.), the 

letters E and F should be interchanged. 
The rose burner and tripod may also be con- 
veniently replaced by a Fletcher's Argand 
Bunsen of the smallest size. These very useful 
burners have one drawback. When the flume 
is turned down low, the slightest draught will 
often extinguish it oven a person walking past, 
and if an iron plate is being used, which prevents 


the flame being readily seen, the fact that it has 
gone out is often not noticed until somo time 


— ——— e 
* The student of chemistry will readily understand why 
the outrush of gas from even a small mould is so great. 
Ac. e. of water weighs 1 gramme. 


e combining weights are H, 2) _ 18 
O 165 
c. e. 
18 grammes decomposed become 22,400 of H 
i 11,200 — U 


33,600 
that is supposing the gaser were measured at 0? C. 
*, 1 gramme = ie. c. of water becomes 
a = 186860. e. at 0° C. 
But as the temperature of molten iron equals at least 
1,500° C., this would expand the gases to— 
| 1866 x ars + 15%) _ 12,1180. e. 


or 1c. e. of water becomes 12, 1180. e. of mixed gas. 


afterwards. Mr. Fletcher would much improve 
the burner by altering the design so as to protect 
the flame rather better. 


Determination of Sulphur and Silicon. 


Reagents required :— 
1. Lure Hydrochloric Acid free from Sulphur.— 
Very pure acid can now be obtained from the 
dealers in chemicals, and it is advisable to use it 
for all ordinary purposes, rather than have 


tion has been properly conducted, there will be a 
slight fuss when the hot water comes in contact 
with the hot liquid. Then well mix the whole, 
and, having made sure no basic iron salt is 

resent, pour the hot solution at once on the filter. 
Linse the beaker with the smallest quantity of 
hot water necessary, paying no regard to remove 
anything but the ferric solution which contains 
the 80. When the filter has drained, wash 
it twice with cold water, and remove it to another 


several kinds in the laboratory. As it is, how- | glass 


ever, not as a rule perfectly pure, a Winchester 
(or other convenient quantity), should be diluted 
to sp. gr. 1°11, and labelled For Sulphur 
Determinations.” A blank experiment is to be 
made on 100cc. of this acid, and 20cc. of nitric 
acid (2), proceeding exactly as in the analysis 
of a steel, and the weight of BaSO, obtained 
(if any), is to be marked on the Winchester and 
deducted from that obtained in all analyses made 
with the acid. In this manner I generally find 
from 0 to 3 milligrammes Ba8ð 04 due to impurity 
in the acid, an almost insignificant amount. 

2. Dure Nitric Acid free from Sulphur.—This is 
prepared by nearly filling a 16oz. flask with the 
“« Pure Nitric Acid ” sp. gr. 1:42, as sold, 
adding a few small crystals of silver nitrate and 
barium nitrate, covering with a watch- 
glass, and letting the flask stand on a warn 
plate for an hour or so with occasional agitation. 

The clear, or slighly milky, acid is then poured 
away from the sediment into a perfectly clean 
stoppered 200z. retort and slowly distilled, with- 
out any condensing arrangement, into a capped 
ether-bottle, which preserves the distilled acid 
free from dust and laboratory fumes. The heat 
should be regulated so as to keep the acid just 
short of boiling, and the first 10cc. which distils 
over is to be collectcd separately in a small 
beaker and returned to the retort. 

3. Pure Potassium Chlorate in Crystals. 

4. Solution of Barium Chloride.—One part of 
pure crystallised BaCl,,2H,O in ten parts of 
the solution is a convenient strength. 

Weigh 5 grammes of the sample, in the form 
of drillings or powder, and place it on a small 
piece of clean glazed writing- paper, near one 
side. Intoa perfectly clean, lipped beaker (No. 6, 
400z. capacity), measure 40cc. of pure HCl and 
20cc. of pure HNO,. Cover the beaker, let it 
stand on a hot plate till evolution of gas com- 
mences, then remove it, draw the cover partly 
aside and drop in, all at once, the iron or steel 
from the paper. Quickly push back the cover: 
let the violent action subside, then remove the 
cover a moment, brush in the remaining particles 
from the paper, add a crystal or two of pure 
KC1Q;, replace the cover, and heat until all 
effervescence has ceased ; then again remove the 
cover, rinse it, and evaporate the solution to 
complete dryness. When the residue is judged 
to be perfectly dry, add another 20cc. of HC, 
let the residue dissolve as completely as possible, 
und again evaporate to dryness. Finally, add 
40cc. more HCl, and heat with the cover on 
until the whole of the iron is in solution. The 
silicon of the sample is now completely converted 
into insoluble silica, which may be seen floating 
in the liquid. The sulphur has been oxidised to 
sulphuric acid, and exists in the solution in com- 
bination with the bases. 

The next part of the process requires some care 
and attention. The object is to evaporate off the 
greater part of the free acid present, so as to 
avoid the necessity of neutralising with ammonia 
before precipitating with barium chloride at a 
later stage, which is tedious and difficult. The 
evaporation must, therefore, be carried as far as 
possible. But if carried too far, the ferric 
chloride will decompose with formation of a basic 
salt adhering to the bottom of the beaker, or the 
too neutral solution may precipitate basic ferric 
chloride on diluting with water. In cither case 
the only remedy is to add more acid and re- 
evaporate. It is also essential to filter the salu- 
tion as hot as possible, or it will hardly filter at 
all. Therefore, proceed as follows: 

Remove the cover, rinsing it with a few drops 
of water, and allow the solution to evaporate, 
Aut not too quickly. Carefully fold a 3}in. 
Rhenish filter, place it in a small ribbed funnel, 
press it closely to the sides, and wet it with hot 
water. A conical beakerof about 150ce. capacity 
is convenient to filter into. Have your wash- 
bottle full of boiling-hot water, carefully watch 
the liquid in the beaker, and, as soon asa skin begins 
to form on the surface, remove the beaker from 
the plate and squirt in boiling hot water until the 
-olution is about doubled in bulk. If the evapora- 


a. Zhe Filtrate, containing all the sulphur as 
SOs, should not exceed in bulk 70—100cc., 
and should be perfectly clear and of a deep 
red colour. Add to it about lcc. of the 
10 per cent. solution of BaCl, ( nearly 
1 gram. BaSO,) and if considered sufficient, 
cover the beaker and set it aside for about 18 
hrs. for tho BaSQ, to completely precipitate. 
Then filter through a Swedish paper, wash 
with cold water till Hes from ee dry 
the precipitate, and ignite carefully a 
fron the P Alter. The ppt., after Sei 
ought to be quite white ; but it may be pink, 

- owing to a trace of iron. If hot water be 

used for washing, some insoluble iron salt is 

sure to be deposited in the pores of the 
filter. In such a case the filter must be 
moistened with a little dilute HCl, and then 
washed with cold water. Of course, some 

BaSQ, is liable to be dissolved by this treat- 

ment. Should the ppt., after ignition, be 

found to contain iron, it may be panan by 
fusion in the crucible with a little pure 

Na:COs, the fusion dissolved in water, 

filtered, the filtrate made just acid by HCl, 

and the solution boiled and precipitated with 

BaCl. The weight of BaSO, obtained 

x 13748 = the weight of sulphur in the 

5 grammes of iron or steel operated upon. 

The Filter and Beaker contain all the silicon 

as SiOz, together with graphite if present. 

Remove the silica from the beaker by the 

aid of a rubber and some water; get it all 

on the filter, and moisten the whole with 

HCl. Wash with cold and then hot water 

till free from iron and chlorides, dry the 

filter, very carefully remove the SiO, from 
it as completely as possible, ash the filter, 
add the silica, and ignite the whole. The 
ignited SiO, ought to be perfectly white. 

Its weight x 46729 = the weight of icon 

in the ó grammes of iron or steel subjected 

to analysis. 

The determinations which I have described 
in these five articles comprise the ordinary 
completo analysis of iron and steel. The 
order in which they have been taken has been 
that which appeared most convenient for space. 
The results should be stated as follows :— 


Graphite. cent. 
Combined carbon ...... z a * 
Silicon %% % % „% „% 6% % „% „ 6% „6 „ „6 „ 59 
Sulphur ..... TRT ee ° ” 
Phosphor unn p 9 
Manganese ....... eee i 55 
Iron (by difference) .... t 75 
100°000 


Methods of ostimating the rarer elements, 


such as chromium and tungsten, will form the 
subjects of special articles. 

If there be any point which I have not made 
sufficiently clear, or on which any reader would 
like further information, I shall be glad to 


answer a query respecting it. 
Derby, June 29th. L. Archbutt. 


HOW TO TAKE ARTISTIC 
LANDSCAPES.” 


1 composing a landscape, or, moro correctly, in 
making selection of the point of view 
which to photograph a landscape, there are certain 
canons of art with which the aspirant after artistic 
fame must become acquainted. The lack of this 
knowledge has in innumerable instances laid the 
photographer open to the undisguised contempt of 
the cultured artist, who, having been well grounded 
in the rules of his profession, seems unable to 
tolerate their breach by his, in this respect, less 
favoured brethren of the camera. 

Just observe in what an unceremonious manner a 
few artists will pick to pieces an otherwise good 
example of portrait photography, when they dis- 
cover that the unfortunate camera portraitist has, 


in his ignorance of the requirements of correct 
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drawing and perspective, placed the horizon of his 
scenic background on a level with or below the 
waist, and in some instances even the hips and 
knees of his subject. They might tolerate ungram- 
matically expressed utterances from one who could 
otherwise teach them something, seeing that such 
offences against correct diction die away in the air ; 
but to perpetuate in a photograph, which is 
Supposed to be nothing if not truthful, such flagrant 
violations of the code of art—such was not to be 
thought of fora moment. Let it never be forgotten 
that photography is an art as well as a science, and 
that the taking of merely sharp and well rendered 
images of external nature is not all. What is re- 
quired are good photographs that are also good 
pictures—good in the artistic or msthetic as well as 
in the manipulative or mechanical sense. 

It is perhaps in the posing and arrangement of 
family groups that the most hideous caricatures of 
art are to be found. Who has not seen and smiled 
at the time-honoured pose adopted by the inartistic 

otographer who in the family group places the 
tather and mother in the centre holding each other 
by the hand, while the children are arranged 
. on each side like a row of nine- pins. 

his, however, concerns the professional; it` is to 
the amateur, aud especially to the amateur land- 
Scapist of limited experience, we now address a few 


words. 

Reference has been made in the foregoing to the 
height of the horizon in a background with sitters 
infront. The height or position of the horizon in 
a simple landscape photograph is a matter of im- 
porene, Let the works of the most eminent 

dsca pe painters be analysed, and it will be found 
that the horizon is never in the middle of the picture, 
but almost invariably a little below it. While 
many high-class works which we have examined 
have the sky and land in the proportion of two 
parts of the former to one of the latter, a still larger 
number have the horizon rather higher up, or as 
two to five. It perhaps may not seem quite fair 
photographers to institute a comparison in this re- 
‘spect between their skies and that of the painter, 
who brings to his aid the powerful allies of colour 
and cloud forms, in which he allows his imagination 
to run riot; but even here the photographer who is 
possessed of a set of cloud negatives can always 
successfully hold hisown. It may be laid down as 
a safe rule to never allow the horizon to be in the 
centre of the picture, but always either above or 
below it. For the ordinary class of landscape it 
will, as we have suid, be better to be a little below 
the middle, still there ure many circumstance under 
which it may be considerably higher. 

All straight, geometricul disposition of lines in a 
subject should be avoided. photographing a 
straight road, a canal, or a railroad, the camera 
ought never to be placed in or above centre of such 
road, unless there are some special circumstances 
apart from art requirements which demand its being 
done. A gate, a bridge, or in short anything in 
which there is squareness or parallelism of lines, 
invariably looks better if en obliquely than 
“square on“ or direct. In taking an avenue of 
trees a central position should be avoided, and that 
a little to one side selected. 

Monotony or repetition of forms, especially in a 
foreground, should give way to variety both in 
object and direction. In printing in clouds avoid 
the bud taste sometimes displayed in making them 
adapt themselves to the outline of the mountain or 
trees in a landscape. Avoid also having asa fore- 
ground an even flat glass field. If it be quite im- 
possible to get a few sheep or cattle driven within 
the range of the camera to impart variety to such a 
foreground, then lat the camera be lowered as much 
as possible, so as to have it foreshortened, thus re- 
ducing the dimensions of its dreary monotony. 

By noting some of the obvious rules of art, of a 
few of which a faint outline has been here given, 
the photographer will soon come to insensibly place 
his camera in the position best adapted for 
patron an artistic transcript of any scene in 
Nature. 


FRENZ ELS METHOD OF FIXING 
SECTIONS ON THE SLIDE. 


N the American Naturalist, Dr. C. O. Whitman 
writes: I have given the excellent method 
discovered by Dr. Giesbrecht of fixing sections by 
means of shellac, and also Dr. Gaule’s method of 
using alcohol (50-60 per cent.) for the same purpose. 
In the employment of either of these methods, the 
object must be stained in toto. Dr. Frenzel now 
offers a method which allows one to colour the 
sections after they have been fixed on the slide. 
Instead of shellac a solution of guttapercha in 
chloroform and benzine is used. The solution must 
be filtered until it is clear and almost colourless, 
and must not be made so thin that it will flow 
quickly on the slide. The fluid is A on with a 
brush and allowed to dry before the sections are 
placed. If the object n ree in nor a 
paraffin mixture (¢.7., four p para and one 
part vaseline), the sections are smoothed out by the 
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aid of a brush wet in alcohol, and then exposed to 
a temperature of 35° to 50 C. for five to ten 
minutes, in order that the gutta may become 
sticky ; they are then left for five to ten minutes in 
the air, and y placed in a vessel containing 
absolute alcohol heated to 40-50°C., in order to 
remove the ffin. Five to fifteen minutes are 


required to dissolve the paraffin, and a considerable | red 


quantity of alcohol must be used, as it is a poor 
solvent of After tho alcohol becomes 
saturated, it may be filtered cold and used again. 
After the paraffin has been completely removed, the 
sections are transferred to 70 percent. alcohol, then 
to lower grades, and finally to water. Thesections 
are then ready for staining. After staining and 
washing they are soaked in absolute alcohol, and 
thus prepared for mounting in clove oil and balsam. 
If the object is imbedded in celloidin, as is now 
5 done, the sections may bo smoothed out 
with benzine or chloroform, which softens the 

uttapercha and thus fixes them in position. After 

e sections have dried on, ae may be stained, 
washed, and transferred to absclute alcohol as 
before. The application of clove oil before the 
balsam dissolves the celloidin. 


ON DYEING WITH TURKEY RED. 


HE following details of the processes of dyein 
with Turkey red were given in a paper re 
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formerly supposed that oiling animalised the fibres, 
and gave them transparency—suppoaitions as con- 
1 | to chemical as to practical conditions. Though 
oiled tissues have the property of attracting the 
majority of soluble colouring matters, like the 
salts of the oxides capable of acting as mordanta, 
and of rendering colours more permanent, Turkey 
is, in fine, merely a madder red produced upon 
tissues in which oleic acid has been fixed. M. 
Albert Scheurer stated that heating to 120° with hot 
water is sufficient to clear Turkey reds which have 
been dyed in presence of a sulpholeate. M. H. 
Koechlin had observed that pieces cleared with one 
one-hundredth nitro-muriate of tin had spots of 
mould after the laps of three or four months. 
Analogous accidents are still produced under other 
circumstances, and seem to occur generally when 
the pieces have been taken through an acid liquid 
before drying. M. A. Scheurer Is of opinion that 
clearing Turkey reds consists in a dehydration of the 
alumina combined with a fatty body. M. Scheurer 
finds that the temperature at which water produces 
on a dyed swatch the highest degree of brightness 
(120° applied for two hours) is exactly that at 
which the mordant of another swatch prepared 
under the same conditions, but not dyed, is entirel 

dehydrated. The dehydrated esd are wi 

difficulty attacked by acids, and no longer possess 
the property of attracting colouring matters. 
Clearing depends as much or perhaps more on the 
temperature to which the tissue is heated along 
with water as on the nature of the substances 


before the Industrial Society of Mulhouse, by Mr. | added 


Camille Koechlin, and will serve as a partial repl 

to an unanswered query which appeared on p. 207. 
The modification of the oil upon the fibre, from 
exposure on grass, takes place only under the in- 
fluence of light. Ifa part of the cloth is covered, 
the oil on such part undergoes no change. M. 
Saussure had observed that oil exposed to light 
may absorb 300 to 400 times its volume of oxygen. 


to | Howeverlittle it may have been once rendered sensi- 


tive by theaction of the sun, the absorption of oxygen 
with liberation of heat continues afterwards in the 
dark. In consequence of this phenomenon it is 
necessary to moisten or to air the cloth after fle 
exposure on grass to prevent ignition. Linseea oil 
possesses this property in the highest degree. Oil 
which has been exposed to the sun or toa high 
temperature decomposes aluminous mordants, and 
the transformation which it has undergone may be 
measured by the quantity of mordant which it takes 
up. The absorption of oxyen, which demands 
precautions against spontaneous combustion, does 
not determine the condition of oiling. From a 
tinctorial point of view if remains a secondary re- 
action, for the red colour may be completed more 
rapidly than this process of absorption, or the latter 
may be continued to saturation without the shade 
manifesting any sensibility to what is going on. 
During insolation the glycerine is set free from the 
oil. To assist in this change oils are used in which a 

art of the oleic acid has been already set at liberty 
by fermentation. These oils, known asemulsive oils, 
form with the alkaline carbonates emulsions, in 
which the oil does not rise up to the surface. The 
more these emulsions or white baths are alkaline the 
more readily they are acted on by light or heat, but 
the more the fatty compound retains its solubility. 
In practice the proportions are regulated by the 
wenther and the arrangement of the stoves Thedyers 
were accustomed to udd sheep's dung to the white 
baths, which by its albuminous nature strengthened 
the organic mordant. For the action of light may 
be substituted that of heat. The procedures based 
upon this substitution have the advantage of being 
independent of the weather, and of reducing the 
operations of applying the oil. These opcrations 
may consist of a single strong white bath, or of a 
passage in pure hot oil. The cloth is then stoved at 
80°, 100°, or 135°c. according to the duration of the 

rocess ; 80° forstoving for several hours, or 130° 
for hot flues. Cloth met tee in pure oil takes a 
sulphur-yellow colour, followed by a darker and 
darker yellow, which passes into a brown, and 
finally into a black. The oil may be carbonised 
before the fibre. The action is best arrested at a 
nankin shade. This process is followed by some 
passagesin alkaline water, drying between. The 
absorption of oxygen is more rapid and dangerous 
than after exposure to the sun ; the cloth must be 
speedily spread out to prevent accidents. Pieces 
treated with linseed oil become carbonised if left 
rolled up or in heaps while moist. An oil which has 
been heated to 150°, 200°, 250% 300°, and is then 
applied to cloth, absorbs oxygen immediately in its 
fine state of division. e absorption is the 
more energetic the more strongly the oil has been 
heated. The final product is a solid resin. Charles 
Steiner, of Church, Lancashire, devised a process 
not requiring exposure on grass. This process, 
which introduced regularity into the numerous 
operations, as well as the red of MM. Braun and 
Cordier, was an intermediate step between the 
ancient process and that with hydrated oleic acid 
due to M. H. Koechlin. In this process exposure 
to the sun or to heat is dispensed with, and accidents 
of spontaneous combustion or heating are not to be 
dreaded, the oxidation taking placeslowly. It was 


STEWED FRUIT FOR THE GOUTY 


AND THE DYSPEPTIC.* 


ROBABLY the impression first created by scan- 
ning the title of this paper will be as follows: 
— Why, what have either the gouty or the 
dyspeptic to do with stewed fruit at all?” That 
sugar is apt to disagree with sundry stomachs, 
causing great acidity, is a clinical fact not to be 
disputed. But because such is the case with a 
limited number of persons it does not seem, to me 
at least, that therefore a sweeping prohibitory law 
is to be laid down for a large section of the com- 
munity. Gout poison, all admit, is a product 
derived from the albuminous constituents of our 
food, as nitrogen is a marked element in its com- 
position. It is, then, the albuminous element in 
our food which has to be avoided in lithiasis. How 
sugar, fruits, and even vegetables came to be 
banned my researches have not enabled me to 
ascertain. From the time of Magendie’s path- 
breaking essay writers on gout have advised the 
restriction of the nitrogenised, or azotised, con- 
stituents of our food in cases of lithiasis. But that 
the objection to sugar in gouty cases exists may 
not be denied. In speaking of stewed fruit for the 
gouty and the dyspeptic my views will be heterodox 
in the eyes of many. But neither the light of 
chemistry nor the lessons of practice conflict with 
my views. I am quite a ae to undergo any 
criticism these views may elicit or provoke. In- 
deed, the subject would be all the better for being 
thoroughly ventilated. 
At the outset, I admit that for many persons 
uty, dyspeptic, and glycosuric—or stewed 
fruit is Objectionable from the amount of added 
sugar it contains. Where the acidity of fruit is 
masked or hidden by an excess of sugar, then the 


resultant product is cloying to man ’ and 
offensive to many stomachs. Probably in this all 
readers will agree with me. But it is by no means 


necessary to render stewed fruit objectionable by 
adding much sugar to it. Deprived of this excess 
of added sugar, stewed fruit can not only be ren- 
dered unobjectionable, but be SE d into = 
actual prophylactic meas especially in cases o 
lithiasis, | order to attain this end all that need 
be done is to neutralise the excessive acidity by an 
alkali, and then little or no sugar is required. 
Thrifty housewives have long been familiar with 
the fact that the addition of a small quantity of the 
bicarbonate of soda to stewed fruit reduced the 
acidity, so as to save the necessity for much sugar. 
This was done simply for economy. The pope 
has a far wider application. Last June I was re- 
uested to visita lunatic in the Midlands who was 
also gouty ; and when the gout was acutely present 
she was more excitable and violent than usual. No 
medicine would she take, but she was very fond of 
stewed fruit. To add potash to her stewed fruit 
was very easy, yet very effectual. After this I 
gave my cook instructions to perform à serics of 
experiments for me with all our ordinary native 
fruits. Tho result of this was that the amount of 
bicarbonate of potash required for each pound of 
fruit was found to be about as much as would lie 
upon a shilling. And this isa much better guide for 
a cook than to putso many grains. With all fairly 
ripe fruit this was just sufficient to neutralise the 
acidity, and bring out the natural sweetness; in- 
deed the resultant product was quite sweet 1 
for most adult palates. Such stewed fruit could 
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eaten alone, or with milk puddings, or with cream, 
or the Swiss milk in bottles. Gooseberries, currants 
of all kinds, apples, and plams, all alike were excel- 
lent when so prepared. There are some points, 
however, to be attended to in practice, which are 
of more or leas importance. e first matter is 
this: with dark fruits, as the black plum, for in- 
stance, the colour is impaired by the alkali, and 
the fruit is less attractive to the eye than is that of 
the * fruit, which is of a deep clear 
crimson. is matter is easily got over: a little 
cochineal will give the desired colour. Another is 
this: where there is no natural sweetness to neu- 
tralise the acid completely by an alkali leaves 
nothing, simply a cold mass, to which the palate is 
is absolutely indifferent. Buch is the case with 
rhubarb. Here it is well to use half or all the 
amount of alkaliwith somesugar. The same is the 
case with early gooseberries before they have any 
natural sweetness; no formed inthem. Here 
the full quantity of a should be used, and the 
remaining acidity met by sugar. Where three 
7% a Reta o on 
one pound of fruit, only one quarter of a pound of 
sugar is neceesary after the alkali has been added. 
The sour-sweet taste is thus secured, which is 
toothsome. Now, in these two instances the 
stewed fruit is only rendered less objectionable to 
the stomach plagued with acidity, not made quite 
inoffensive. But for amay uty individuals 
not troubled with acidity o e stomach, such 
stewed fruit is quite issible, and forms a 
pleasant method of taking potash. The whole 
subject is one which deserves attention from 
invalids as well as their medical attendants, as it 
up to many a new field of diet altogether. 
Fruits au naturel—as the strawberry, for instance 
are good in gout from the salts they contain, and 
are unobjectionable stewed, if it were not for the 
acetous fermentation of the added sugar. Here 
soda may be used. But where there is lithiasis the 
alkali ought to be pan The gouty and the 
bilious alike are troubled with the products of the 
metamorphoeis of albuminoids. Neither the lith- 
ates of the gouty nor the bile acids of the bilious 
are deri from the saccharine or farinaceous 
elements of the food. It was possible to make 
bricks without straw, but it is impossible to make 
bricks without clay! No liver can make these 
nitrogenised substances from simple hydrocarbons: 
it is physically impossible! The dietary for each is 
the same—a non-nitrogenised dietary, in which 
v bles and farinaceous matters are indicated, 
and saccharine matters, too, unless acidity in the 
stomach is produced by them. Milk puddings and 
stewed fruit are excellent for the dyspeptic, the 
bilious, and the gouty, as my experienc lls me; 
aud for one of those who suffers from taking sugar 
nineteen would be all the better for stewed fruit. 
But for those who dislike sweets, and for those who 
suffer from enun it is well to prepare the stewed 
fruit with ies, completely and solely or 
ially ; as the case may be. This may sound 
very heterodox to some readers; but just let the 
incredulous test the matter for themselves. 


Now, there are two other matters remaining to 
be alluded to, on which it is impossible to speak 
‘ dogmatically or ex ¢athedrd ; they are, rather, 
matters of personal belief, and they are these :—1. 
It does not seem a matter of indifference in lithiasis 
what forms of albuminoids are taken. The flesh of 
animals is rather converted into peptones by pepsin 
in an acid medi is, by gastric digestion— 
than by trypsin in an alkaline medium. And such 

seem specially liable to form lithates. 

Easain is more specially digested by trypsin in the 
intestine, and such caseine peptones seem less 
readily converted into lithates; the clinical fact 
being that a milk dietary or a pulse dietary is good 
for the subjects of lithiasis. Caseine is the form of 
albuminoid, it seems to me, best suited to the gouty. 
Milk or milk puddings (made without eggs) are 
5 Ae the ai or 5 Ichemie. 
ee -albuminoi gested in, are 
laxative, while caseine is binding or const palng. 


Milk puddings, then go well with stewed fruit, 
which isa laxative. Many thoughtful physicians 
agree with me in the above matter. Now I am 
approaching what some may hold very disputable 
ground, yet nevertheless I venture to say here 
what I am begining to think. Both for the classical 
diabetic and the g yonne cane sugar—the sugar 
of commerce—is : ucing the unpleasant 
symptoms of sugarin the blood very ily. Yet 
many glycosuric individuals can take farinaceous 
matter with comparatve immunity from discomfort. 
Starch in its way to grape sugar is much less trouble- 
some than is cane ar passing into grape sugar— 
why I do not know, but the fact Pemain, ow, 
with many glycosuric individuals fruit stewed inthe 
manner advocated here is quite permissible, while 
ordi stewed 7 9 r 1 stat rio For the 
d tic, the gouty, the bilious, and the glycosuric 
ind vidinal (as well as the truly ene a small 
class), fruit stewed with an alkali in the proportion 


saves the gastric acidity from the acetous fermenta- 
tion of the sugar in the dyspeptic, or with the 
glycosuric relieves him from the excess of cane 
sugar which disagrees with him. Where there is 
distinct gout, not only is fruit strewed with an 
alkali good and unobjectionable ; but if it be pre- 

with the bicarbonate of potash, it is converted 
into a therapeutic agent of no mean value: while 
the resultant product is quite sweet enough for a 
palate which has outlived the 
period. The whole matter is a simple one, yet it 
seems to contain much promise for many persons. 


ECONOMY IN LUBRICATION OF 


MACHINERY” 


T large manufacturing establishments the sum 
of money paid annually for lubricants is sur- 
prisingly great, and where oil is the lubricant the 
quantity wasted isa very large percentage of the 
total amount purchased. Being convinced that 
such was the case, I endeavo to ascertain the 
actual quantity of lubricating material used in a 
given time on the various machines and in the 
various shops connected with the establishment at 
which I am engaged. The result was startling, 
and the investigation proved that one of the most 
extravagant users of oi] was the vertical engine 
used for driving the principal part of the works 
used for machine shop and bridge construction, &c. 
The engine was nominally 60 horse-power, with 
16in. cylinder and 18in. stroke, with an 84in. 
diameter pulley, making 106 revolutions per minute, 
but the indicator cards were evidence of the fact 
that frequently 83 horse-power were produced by 
the engine. Owing to the fact that the engine was 
overloaded, the crank-shaft bearings and crank-pin 
gave much trouble by heating, and occasionally it 
was necessary to stop the engine dung workmg 
hours. The expense for lubricating oils on this 
engine during the month of May, 1882, was at the 
rate of 3700 cents per hour of the time durin 
which the engine was actually ag i The o: 
used was cosmo-lubric No. 2, costi ag 65 cents per 

lion, and the specific gravity of the oil was 26° 

eaume. During June the oil cost 3,8}, cents per 
hour run, and ,the ine was running 120 hours 
per week, or an average of 20 hours ber day. About 
the lst of J uly I commenced using No. 10 lubricine- 
grease on the crank-shaft bearings instead of oil 
and the result was the engine shaft bearings worked 
much cooler, gave no more trouble, and the cost of 
the lubricating material was reduced to 1l; cents 
per hour’s run. The crank pin at this time was 
still using oil, and continued so doing until October 
9th, when I had a copper box attached to the stub- 
end of the connecting rod close to the crank pin 
with a jin. tube connecting the box with the crank- 
pa boating and No. 4 lubricine grease packed in 
it. No. 10 lubricine was also applied to the guides 
for the crosshead, the result being that the cost of 
lubrication was still further reduced to 1 of 1 
cent. hour run, and the guides and the pin 
worked much cooler than they did previously when 
oil was used. 

A mixture of palm-grease and beeswax in 
proper proportions will compare favourably in 
efficiency to the lubricine - grease. ve 
also found mixtures of beeswax and tallow 
or beeswax and suet to work very well as 
lubricants for shafting. The relative proportions 
must, of course, be made to suit circumstances. 
During the past eight months the line i 
been running without oil, e y on 
the mixtures such as already described. The shaft- 
ing is all provided with ball and socket hanger boxes, 
and the top half of the box has two cups cast in it, 
in which the grease is ed, each having a cast- 
iron cover fitting closely over it to keep out the 
dust. This cover is chained fast by a very light 
chain, to prevent it from being lost or knocked 
down b ders, &c. The centre oilhole, where 
a self-oiler is usually p should be stopped up 
with a cork to keep out dust at that point, and the 
use of te is 195 allowed on any of 55 shaft bear- 
ings where the grease can be applied. By the 
regulations already described, the cost of lubricants 
has been reduced 447% in the cases noted above. 
Means have been provided for using the grease on 
nearly all of the engines running at the works and 
on several of the heavy machines, the result being a 
saving of lubricant and cool running of the jo 
It is better, when applying the grease, to make large 
holes in the a e ings (perhaps 1} or 1 }in. 
diameter, if allowable), and permit the grease to 
be packed directly on the journal surface. Where 
this cannot be done, a funnel-shaped cupis attached 
to the oilhole, in which is a copper rod, one end 
of which presses against the shaft, while the other 
end passes through a spiral spring, which is 
155 to the required tension by a screwed cap. 
The cup is filled with the grease, and the rod pass- 
ing through it melts the grease by the heat caused 


——— 


of as much bicarbonate of soda as will lie upon a. By Gro. N. Contr, Wilmi Del. A paper read 
shilling to the pound of fruit when put in the oven, | at the Cleveland meeting of American ori 
will be found both palatable and permissible. It Mechanical Engineere = ss is 


the operator are thereby left 
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by the friction of the copper rod on the journal, the 
spring being tightened sufficiently to produce the 
necessary friction on the end of the rod. Plain 
copper boxes, however, are . preferable 

lids to keep out dust. A piece o rod 
run through the centre of the box tou the 
shaft, and the hole between box and shaft is made 
much larger than the size of the rod of copper, 
so that the grease can be well pushed down on to 


t‘ sweet-tooth ’’ | the shaft 


PORTABLE BLOWPIPE LAMP. 


maning some iments with a form 

of ara P, Ya has N 
introduced for the pur of burning so n 
wax in place of tallow it e to me chat this 
wax, which melts at about 38° C., would be a very 
suitable fuel for a portable blowpipe lamp, being 
both cheap and cleanly. Havi us got a suit- 
able fuel, the next step was to devise a lamp to 
burn it, and after one or two trials the form shown 


in the annexed sketches was adopted. From these 


it will be seen that in shape it somewhat resembles 
an ordinary miner’s lamp; the exteriorform, how- 
ever, may be altered to suit special requirements, 
without interfering with the working of the lamp ; 
thus it may be e square or oblong for packing 
into a cabinet. 

The following is a description of the lamp :—the 
body A is e of thin tin plate or sheet brass; 
the wick tube or holder B is formed of sheet copper, 
and is carried down into the interior of the j 
as is shown in the sectional sketch ; the object of 
this is to conduct a portion of the heat to the 

ffin, and so liquefy it. The small holes CC in 

@ Baucer r B, in the body of the lamp, 
are for the purpose of allowing any overflow of 
wax from B to escape back into A. The lid or 
cover of the lamp is perforated at D in order to 
admit air to the body ol the lamp, so preventi 
any alteration of pressure 1 ea ere, whic 
might interfere with the rise of the melted wax in 
the wick. The chanel E (shown only in the per- 

ive elevation) serves as a support for the 
nozzle of the blowpipe. The wick should be a soft 
one, as loosely woven as can be procured, and care 
should be taken that it fits the wick tube as tightly 


as possible. i 
order to start the lamp, it is advisable to fill it 

at first with melted ; this is done in order 

that the wick may become saturated with the wax ; 


but thereafter the N may be added in mall 
ieces, the heat of the lamp being sufficient to 
liquefy it. In place of having the rest E on the lid 
the lamp, a very convenient and portable ar- 
rangement is to solder on in its place a mall piece 
of brass tube, in which slides a blowpipe nozzle, to 
which, by means of a piece of indiarubber tubmg 
about 18in. long,a mouthpiece isattached. This 
arrangement has the advan that both hands of 
e to manipulate the 
substance under examination. 


agliari International Exhib.tion, which 


THe C 
was to have been held in May, is ed to 
November. The exhibition is to be confined to such 


machinery and apparatus adopted to the extraction 
of water A the purposes irrigation and < the 
watering of cattle as may be recognised as of prac- 
tical execution and economic utility in Sardinia. 
Medals in go be awarded, 


Jury 18, 1883. 


“SCIENTIFIC SOCIETIES. 


— — 


ROYAL MICROSCOPICAL SOCIETY. 


TE last meeting of the session of this society 

was held on the 13th ult., at King’s College, 
Strand, the President (Prof. P. Martin Duncan, 
F.R.S.) in the chair. 

The President, in reference to the specimen of 
Eozoon Canadense, suggested to be the tirst which 
had been found in the British Islands, said thata 
great deal would depend upon the proper indentifi- 
cation of the rocks and the specimens found in 
them, and he might say, that without having seen 
and examined the specimens referred to, he had 
some little doubt on the matter. The true Euzoon 
Canadense had hitherto only been found in the 
Laurentian rocks of Canada, which were believed to 
be the oldest in the world, and though there was no 
difficulty in identifying good specimens, there was 
very great difficulty in tne identification of bad 
ones, and it would be found that most of the 
troubles which had arisen in connection with this 
subject had been from bad specimens. One of the 
burning questions of the present day amonget 

ologists was the age of the rocks in the N. W. of 
Scotland. The Geological Survey had considered 
them to be of late Paliwozoic age, but there were 
other observers who thought them as old iu origi 
as the Laurentian of Canada. Years ago Sir 
Roderick Murchison detected in the Western 
Islands what he called fundamental gneiss,” but 
its age was never determined, and the existence of 
this Aozoon, if it could be satisfactorily made out, 
would, no doubt, go far towards settling the ques- 
tion of age. What he had seen, however, of 
specimens which had at times been produced, did 
not carry conviction to his mind. He thought it 
was not sufficiently remembered that these rocks 
were not in their natural condition, but that they 
had been metamorphosed, and it was quite possible 
that during this process by the action of water or 
steam, blow-holes might be produced which would 
cause appearances which strongly simulated organic 
forms. There were many instances in which 
biologists had confused the two things, and with- 
out throwing any doubt upon the genuineness of 
the specimen now produced, he thcught the case 
wus one for careful consideration. 

Mr. aa a te a new portable microscope 
by Mr. J. W. Bailey, and Messrs. Swift’s newer 
form of Wale's working microscope. 

Mr. Hitchcock called attention to a collection of 
sponge spicules, which he had brought to the meet- 
ing, and said that the collection contained some 
very interesting examples of different specimens of 
Spongilla. If any Fellows of the Society would 

ike to examine these or other specimens now 
being exhibited in the American department of the 
Fisheries Exhibition, they would be able to do so 
on making the request. 

A letter was read from Mr. A. M‘Calla, Presi- 
dent of the American Society of Microscopists, in 
acknowl ent of the election of the Society 
under the bye-law relative to ex-uficio Fellows. 

The President read a note Ou some Calcareous 
Stellates from off Deep-Sea Organisms,” illustrat- 
ing his remarks by a drawing ou the blackboard. 

. Stewart thought, from the description given 
by the Presideut, as well as from looking at 

e specimens exhibited under the microscope in 
the room, that the objects referred to were not 
spicules, but rather modified groups of crystals, 
such as were found in the bodies of some of the 
Ascidians. On examining a portion of a large mass 
of crystals by polarised light, it would be found 
that each one of the processes had its own special 
optic axis, which corresponded with the optic axis 
of the crystallised body ; whereas, in the case of the 
ordinary spicule, this was not so, but rather as if 
the spicule was carved out of a piece of calcite. He 
thought those which the President had described 
were probably derived from a species of Botrillus, 
which formed an extremely thin film over various 
bodies, and when dried up had the appearance of a 
portion of a visiting card of extreme whiteness, the 
whiteness being due almost entirely to the groups 
of these enaA 

Prof. F. Jeffrey Bell read his paper on ‘‘ The 
Spicules of Cucumaria Calewera, C. Tandab 
and two allied forms. 

The President said that if anyone wanted to work 
at this subject materials were very easy to obtain, 
and he should be very glad to suppl some sea- 
cucumbers to begin with, which h aes sent to 
him some time ago, ‘but which he had almost 
thought of returning for want of time to devote to 
th 


em. 

Mr. Conrad Beck read a paper on Some new 
Cladocera of the English Lakes. 

The President expressed the great interest with 
which he had listened to the paper, and his appre- 
ciation of the perseverance with which Mr. Beck 
had devoted himself to the subject. 

Mr. Crisp said it might have been supposed that 
the subject of the paper had long been worked out 
by English naturalists; but as a matter of fact it did 
not appear that hitherto it had occurred to any 
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one to undertake such an examination of the | plate No. 1. 


English lakes as Mr. Beck had initiated. 

r. Stewart and Prof. Bell also referred in com- 
plimentary terms to the paper, and further remarks 
were made by Mr. Hardy and Mr. J. Beck. 

Dr. J. C. Kiaer’s paper on Microphotography 
by Lamplight’’ was read, the subject being illus- 
trated by a number of dete 

The President said that the photographs appeared 
to be very excellently done, and it was of great 
interest to know that so much could be done with 
such simple methods. 

The paper was also discussed by Mr. Mayall, Dr. 
Maddox, and Mr. Stewart. 

Dr. Flogel’s paper on Cutting Sections of 
Diatoms was explained by Mr. Crisp, and the 
drawings accompanying the paper exhibited. 

Mr. Beck asked if Dr. Plogel claimed that he 
had determined the internal structure of the diatoms 
by means of his sections? 

Mr. Crisp said that Dr. Flogel claimed that many 
years ago in a paper which he published in 1573. 

is present paper was written in reply to a com- 
munication to him from Mr. Mayall, and was in- 
tended to supplement the previous one by new 

roofs, and to refute some of the objections which 
ad been made to the previous one. 

Mr. Curties inquired if there were any specimens 
of diatoms in sections, or were these saly draw- 


ings y 

Mr. J. Mayall, juu., said that mounted specimens 
in further illustration of the paper had been for- 
warded, but had not vet arrived. They would be 
exhibited at the October meeting. 

Mr. Beck said that the subject was one of sur- 

sing interest to microscopists, and he thought it 
would be very desirable that the earlier paper of 
the author should be translated and published 

Mr. J. Mayall, jun., described Dr. Schroeder's 
new polarising apparatus. 

The President inquired if the apparatus had 
been worked out theoretically only, or whether it 
had been attempted in practice? 

Mr. Mayall said the analyser had really been cut 
and e according to the formula described, 
although it had not yet been applicd to the micro- 
scope. There could be no doubt ae to its practi- 
cability, as the images were certainly most fully | 
separated. 

rof. W. A. Rogers’ note, accompanying one of 
his standard micrometers, was read as follows :— 
Will you please present to the Royal Micr. Soc. in 
my behalf the combined English and Metric Stan- 
dard Micrometer which I have forwarded to your 
address? It consists of 1,001 lines in the centi- 
meter, 1,001 lines with the interlinear space 
= 2%, in., and of a repetition of these bands with 
finer lines for high powers. The process of - 
duation was conducted in the following way : The 
error of the screw for one decimeter at 62 Fahr. 
was first determined by a comparison with the first 
decimeter of a standard meter upon a bar of glass 
rescuted to me by Mr. Chaney, the Warden of the 
perial Standards. The amount of this correc- 
tion was then introduced into the setting of the 
magnet arm which governs the required part of a 
revolution of the screw. If, therefore, no error 
was introduced through the screw itself, the result- 
ing centimeter should be really stundard at 62° 
The band of lines 1,00] to the ceutimeter was first 
ruled, the time required being a little over an hour. 
The ruling carriage was then set back to the start- 
mg pont and moved forward upon the ways such 
a distauce that the beginning of the first line of 
the next band should fall upon a point near the end 
of the first line of the 109 8 series. This 
operation was repeated with each band ruled. It 
will be seen that the first lines of the bands form 
one and the same line —that is, this line is made up 
of four lines ruled independently, and at different 
times. By measuring the distance between the end 
lines of the first two adjacent bands, it will be easy 
to determine the relation between the yard and the 
meter which was employed in the graduation. I 
have recently subjected the ceutimeter of this plate 
to a test which will add much to the value of the 
unit employed. The U.S. Bureau of Weights and 
Neasures has prepared a standard centimeter upon 
a platinum-indium surface. The lines upon this 
surface are of the most beautiful character, and 
admit great precision in measurement. This plate 
has recently come into my possession for examina- 
tion, as a member of the committee for whom it 
was made. I have compared it both with my 
bronze and glass standard centimeters. The results 
are not yet fully reduced, but it is safe to say that 
this centimeter is a very small fraction of a mikron 
too long at 62° Fahr. A Ags eer of the centi- 
meter of the plate marked No. 1 with the centi- 
meter of the plute marked A gives the following 


results: 

At 62 Fahr. 
May 23. No. 1 — 0% = A. 
May 24. No.) — 2% = A. 
May 25. No. 1 — ‘Up A. 
When the definitive value of A is determined, the 
relutions given ubove will be suficient for the exact 
determination of the error of the centimeter of 


1883. 
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The amount of this correction will 
owever, be found to be so small, that it will be o 
no practical importance. It is proper to add that 
the glass ne was ruled nearly two years in æl- 
ere e preparation of the platinum-iridium 
te. 
j Mr. H. G. Madan’s note on * A Modification of 
Darker’s Selenite-holder was read. 
Dr. Hudson’s letter waa read, identifying the 
orange-coloured rotifers found by the Rev. E. J. 
Holloway as J’hilodina roseola. 


MEDICAL HINTS. 


— —— 


Mustard and Molasses.—Dr. Tyson, of Phila- 
delphia, recommends the addition of molasses to 
mus in making plasters. This furnishes a mild 

rsistent counter-irritant which can be worn for 

ours. 


For Chronic Coastipatioa.—Mr. Hans M. 
Wilder, an American pharmaceutical writer, says, 
in the Druggists’ Circular: Having for many 
years tried almost every cathartic, single and in 
combination, with only temporary benefit at best, I 
at last stumbled upon the following : Take one drop 
—not more!—of tincture of belladonua, U. S. P. 
morning, noon, and night iu half a tumbler o 
water, and within one weck the bowels will com- 
mence to move regularly. Not beiug a physician, I 
do not pretend to know in what way bolladouns 
does act, but the result seems to be thorough.“ 


Camomile Tea in Infantile Diarrhea. — 
In the Practitioner, Dr. Christopher Elliott speaks 
strongly in favour of the use of camomile tea in 
infantile diarrhoea. The dose for infants under one 
year is half drachm to one druchm, and 
double that quantity for older children, given two 
or three times a day, or oftener. The rationale of 
the action is the power the drug possesses of sub- 
duing reflex excitability. This fo belongs 
especially to the volatile oil contained iu the flowers. 


Turpentinein Whooping-Cough.—A German 
journal mentions a case of whooping-cough treated 
with turpentine by Ringk, of Berlin, with astonish- 
ing results. The patient was a little girl three and 
u half years of age, aud a futal issue seemed 
imminent. The doctor prescribed ol. terebinth., 
10 grams; syr. althew, 30 grums; a teaspoonful 
every three hours. The next day the child was 
sitting up in bed, with a great slice of bread and 
butter in her hand, which she was eating and 
evidently enjoying. The cough had totally dis- 
appeared, and no evil results followed. 


USEFUL AND SCIENTIFIC NOTES. 


Paint for Blackboards.—To make one gallon 
of the paint take 10 ounces of pulverise ] and sifted 
pumice stune, 6 ounces powdered ruttenstone (or 
infusorial silica), three quarters of a pound of good 
lampblack, and methylated spirit enough to form 


with these a thick paste, which must be well rubbed. 


and ground together. Then dissolve 14 ounces of 
shellac in the remainder of a gallon of the spirit, 
by digestion and agitation, and finally mix this 
varnish and the paste togcther. It is applied to 
the board with a brush, care being taken to pie 
the paint well stirred so that the pumicestone 

not settle. Two coats are usually nocessary. The 
first should be allowed to dry thoroughly before 
the second is put on. The secoud cout should be 
applied so as not to disturb or rub off any portion 
of the first. One gallon of this puint will ordinarily 
furnish two coats dor sixty square yards of black- 
board. When the paint is to be put on plastered 
walls, the walls should be previously coated with 
zlue size—glue, 1 pound; water, 1 gallon; lamp- 
lack, q.s. to colour; put on hot. 


Tanning Skios with Fur.—Wash the skins 
in water, and cleanse them thoroughly by scraping 
or rubbing. Then rub well into tho flesh side of 
the skin the following mixture: Alum, powdered, 
2} pounds; salt and coarse wheat meal, each one 

und; sour milk, q.s. to form a thin paste. 

hen the skin will absorb no more of this Ert 
ation, spread a layer of the latter over it (on the 
flesh side), and fold up the skin with the flesh 
surfaces together and put it away in a cool place 
for a day. Repeat this pasting and rubbing each 
day for a week, washing out and half-drying the 
skin every third day. Finally, thoroughly wash 
the skin In running water, drain, brush over it 
(Hesh side), a strong solution of ulum in water, and 
hang it up to dry. The dry skin is softened by 
rolling and pounding it with mallet, or rubbing and 
stretching? it with a flexible tool. It is commonly 
finished by rubbing down the flesh side with pumice- 
stone. 

A MONUMENT in memory of Lorenz Oken, the 
well-known naturalist, taking the form of a 
fountain with a murble bust, will be unveiled at 
Oflenburg on the lst of August. 
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Ta death of Mr. Peter Spence, of Man- 
chester, is announced, at the age of seventy- 
seven. Mr. Spence was apprenticed at Perth, 
and having studicd chemistry, started in business 
as a manufacturer of chemicalsin London, after- 

‘ wards migrating to Carlisle, where, we believe, 
he made those experiments which culminated in 
the erection of the giguntic works at Manchester 
for the manufacture of alum from the refuse 
shale of collierics. He was the patentee of many 
useful inventions in practical chemistry and 
mechanics, and was the founder of the present 
process of alum manufacture. 


The death is also announced of Capt. T. G. 
Eon, the Swedish explorer, who was on his way 
to join Mr. Stanley.on the Upper Congo. 


Prof. Huxley has been elected president of the 
Royal Socicty. 

„The arrangements for the meeting of the 
British Association at Southport are nearly com- 

leted. Excursions will be made to Knowsley, 
thom House, Haigh Hall, Stonyhurst, and tho 
Clitheroe district. s 
The report of the Council of the Society of 
Arts for the past year shows that the society is 
in a flourishing condition, and is capable of 
continuing the useful work it has done with 
increased cnergy. The conversazione has been 
postponed until the 20th inst. 

Lord Sudeley, Sir William Thomson, Sir 
William Siemens, und Sir F. Abel, C. B., have 
been appointed British Commissioners for the 
Electrical Exhibition to be held at Vienna in 
August, 

The committee of the General Italian Exhi- 
bition to be held in ‘Turin in 1884 has issued a 
circular, which states that foreigners will be 
admitted to exhibit and compete for prizes in the 
electrical department on the same terms as 
natives. Applications must be sent in before the 
vud of August next. Motive power for illu- 
mination will be provided free of charge, and for 
other purposes, at a charge of from 30 to 50 
centesimi per hour per horse- power. 


A new electric bout is being prepared by the 
Wectrical Power Storage Company for exhibition 
at Vienna, It is of iron, and 46ft. in length. 
The screw is of unusually short pitch, and is 
driven direct by a Siemens dynamo of the 
D” type, which will give a very high velocity. 
The battery consists of sixty-five Faure-Sellon- 
Volckmar accumulators, and in private trials a 
speed of eight miles an hour has, it is said, been 
reuched—presumably with the tide. 
H. Tommasi is reported to have made an im- 
portant improvement in the Jablochkoff candle, 
by rendering the luminous point practically sta- 
tionary, The candle, it is well known, „burns 
down,” and the luminous point is lowered 
sloadily through the hour and half or two hours 
daring which the candle lasts. That is not a 
dufoct of much moment in the lamps on the Em- 
bankment; but M. Tommasi has devised a 
selenium regulator which receives the light from 
the candle, and ucts as an automatic elevator of 
the luminous point. The device is being 
patented, and we must await the evolution of 
tune for details. M. Tommasi has also been 
endeavouring to utilise the peculiar properties 
vf selenium in photometry and telegraphy. 

At a lecture recently delivered by Col. Fosbery 
at the Royal United Service Institution, he ex- 
hibited a new gun brought from Liège, which is 
tired solely by electricity. The lock mechanism 
is dispensed with entirely—the firing apparatus 
being a small aceumulator, which can be placed 
either in the stock of the gun or in the vest 
pockot of the gunner. This accumulator, the 

yustruction of which wus not described, is said 
w be capable of firing 2,000 rounds. It is pro- 
ably a chloride of silver cell. 


At the mecting of the Royal Society of Edin- 
'burgh, last weck, a note was read from Prof. 
„Piazzi Smyth on the little b group of lines in 
Abo solar spectrum. The paper set forth that a 
number of spectroscopists, relying upon the 
rysults of imperfect observation, had been assert- 
ing of late that in the sun's atmosphere all, or 
the most ordinary, clements were decomposed 
into simpler bodies, and that in terrestrial ex- 

eriments they found un apparent coincidence 

twoon the lines of the spectra given by two 


+ 


such substances as iron and nickel. That line, 
they held, was not really due to either iron or 
nickel, but to the basic element, as they called it, 
which was common to both. Prof. Smyth 
demurred from this viow, and submitted that in 
one of the most celebrated instances which were 
assigned, more perfect spectroscopio power 
enabled them to show that these apparently 
coincident lines wore not really so. Prof. C. G. 
Knott contributed a paper on superposed 
magnetism in iron and nickel, which was followed 
by notes on the maximum density of water and 
surface emissivity by Prof. Tait. A photograph 
of the arm of a boy which had been struck by 
lightning, forwarded by Mr. Milne Home, was 
submitted for inspection. Prof. Tait called 
attention to a marking on or under the skin 
resembling the foliage of a young carrot or of a 
yew tree, and added that the matter was worth 
the cousideration of anatomists or physiologists. 


Dowson gas has been successfully employed at 
the Gloucester County Lunatic Asylum for cook- 
ing and baking, for heating water for the baths 
and laundries, and for driving a couple of Otto 
gas engines. 


The Vienna Academy of Sciences offers prizes 
of 1,000 florins each for the best treatise on the 
capucity of various crystals for conducting elec- 
trical currents, and for the best treatise on the 
chemical constitution of albumen matter. 


The German Society of Analytical Chemists 
offers two prizes of £25 and £15 respectively for 
the best and second best treatises on cocoa and 
cccoa manufactures, with especial reference to 
commercial and nutritive value. 


Prof. Dieulafuit, lecturing recently at the 
Sorbonne, contended thut metalliferous minerals 
have been extracted by sca watcr from the older 
rocks, but admitted that it is by no means certain 
they aro all of sedimentary origin. 

Apropos of the statement on p. 408, that copper 
exists normally in wheat, we have to add that 
M. Gautier shows that copper is little calculated 
to produce mortal results. The salts of lead are, 
however, dangerous, he thinks, and going to the 
other extreme, he condemns all food sold in tins, 
culinary utensils lined with tin, glazed earthen- 
ware, and enamels. Ho calculates that every 
Parisian absorbs daily half a milligramme of lead 
salts, which may be introduced without alarming 
effuct until the nervous centres are interpene- 
trated with the poison. M. Gautier has probably 
made some mistake by confusing tinplate with 
terne plates, the latter being coated with an alloy 
of tead and tin. 

The compounds of boracic acid, which have 
recently come into extensive use as a preserva- 
tive agent for food, have formed the subject of 
an exhaustive serics of experiments by F. Vigier, 
Laborle, and Rondeau. The result is that 
boracic acid, if pure, is not in the least injurious, 
even in large doses, but it must be quite free 
from salts of alumina and lead, and from carbon- 
ate of soda, the impurities generally present in 
commercial borax. Dogs fed upon an animal 
diet with twelve grammes of borax daily suffered 
no disturbance, but gained in weight, which 
Vizier attributes to the fact that the borax 
renders the meat more casily assimilable. The 
quantity mentioned is about ten times that 
required for preservative purposes. Boracic 
acid remains ao long in the system, that it is 
believed to be well adapted to combat many 
infectious diseases. 

Tho advantage of having locomotives of a 
uniform type, or built on the system of inter- 
changeability of parts is believed to be shown 
by the accounts of the New York, Lako Erie, 
and Western Railroad. In 1871 the cost of 
repairs to engines was 8°93 dollars per hundred 
miles run, but in 1881 the account comes out as 
only 5-96 dollars, the difference being due, it is 
alleged, to the employment of locomotives of a 
uniform type. Possibly some of it is attributable 
to greater care in the manufacture. 

Tho * fastest train °’ would now appear to be 
the new Manchester- London express, run by the 
Manchester, Shetlield, and Lincoln Company 
vid Shetheld and Grantham. The distance is said 
to be 175 miles, and tho time has been reduced to 
zh. 25m., probably to be still further reduced to 
3h. lom., which will give an average of about 543 
miles an hour. What is the actual distance of 
Sheffield? 

The Achard Electric Brake has been adopted 
for the Italian State railways. 


LETTERS TO THE EDITOR. 


— 

[ We do not hold ourselves responsible for the opinions of 

our correspondents. The Editor reapect/ully requcsts that all 
communications should be drawn up as briefly as possible.) 

AU communications should be addressed to the EDITOR of 

~ Prorun MxcaHanic, 31, Tavistock-street, Covent-garden, 


Ali Cheques and Post-ofice Orders to be made payable to 
J. Pasamong EDwanps. 

„% In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning (he number of the Letter, as well as the page om 


which it appears. 
„J would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 


only, but in all other subjects: For auch a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody dos, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences derive their original 
—HMontaigne's Essays. 
— 2 — 


ON CERTAIN PECULIARITIES IN THE 
TIDES OF THE BRITISH ISLANDS. 


[21594.)—Te study of the phenomena of the 
tides, as it is one of the most fascinating, so also it 
is one of the most useful in the wide domain of 
physical science ; as such it is receiving an increased 
amount of attention, and a desire ts everywhere 
expressed for increased information respecting it. 
But, in order to prosecute the research successfully, 
it is nece that the observer should be pat in 
possession of all the circumstances which may 
modify their action in the particular locality:: 
which he happens to be stationed: otherwise. 
though he may have tides:. ose»; aand, he 7. 
have nothing but disappointment. 

First and foremost, then, it is uisite that 
there should be a wide range of tide. t this is 
not equally the case everywhere will be apparent 
at once to the seaside traveller; and where the 
range is small, the effects of atmospheric pressure 
will become so prominent, as compared with those 
of the moon and sun, that it will be next to impossi- 
ble to eliminate the one from the other. For 
example, when it is high water at the entrances of 
the Irish Sea, it is low water at the middle — i.e., 
on a line joining St. John’s Point with Fleetwood, 
and tice vers. Hence, the level of the waters 
oscillates with a kind of ‘‘see-saw’’ motion, and 
at the middle of the see-saw’’ which crosses St. 
George’s Channel opposite Courtown, there is little 
rise or fall of tide. This line is called a nodal 
line ” or “ hinge ” of the tide, and there is another 
line north-west of Belfast; so also there are nodal 
lines in the North Sea and in the English 
Channel. 1 

But, in addition to being of extensive range, the 
tide should also be uncompounded and simple. It 
is a great advantage that this is the case on the 
eastern shores of the Irish Sea, where we have two 
tides superimposed, one of which has entered this 
basin by the north channel, and the other by the 
south. Hence, the Liverpool tides can be studied 
with every prospect of success. The atmospheric 
effects bear only a small proportion to those of the 
lunar and solar attraction, and the tides are known 
to rise to 30ft. On the other hand, in the Bristol 
Channel and up the Severn, there is a still greater 
range, but in this case there is no corresponding 
benefit whatever. There are two tides superim- 
prr but of different ages. The ebb tide of the 

ish Šea, on arriving at this estuary, is met by the 
flood tide of the Atlantic, and a collision ensues, 
the consequence of which is that the two tides rush 
superimposed up the Severn, sometimes bringing 
40ft. of tide at Cardiff. This, however, is disastrous 
to all attempts at exact calculation, since it is 
impossible to ascertain how much rise is due 
toone tide and how much to the other. The 
blended waters are due in part to a strong tide 
formed under circumstances favourable to its de- 
velopment, and in part to a weak tide produced at 
twelve hours’ interval, under more adverse condi- 
tions. All that can be done in such places is to 
work by averages—exact computation is out of the 
question. The like takes place in the „ and 
notwithstanding all that may be said to the con- 
trary, I am bold to assert that no predietive tide 
tables can possibly be formed, nor tide - predieting 
machine“ invented which can secure accuracy in 
calculation, equal to thut at Liverpool. 

A singular circumstance takes place in the tides 
of the Solent. The first tide arrives from the west- 
ward and brings high water, after which it begins 
to ebb. But soon after this, the portion of the tide 
which had been circulating round the Isle of Wight, 
finds its way into the same basin, and the water 
begins to mse aguin, thus exhibiting the phenomena 
of four tides in a day. 

What is called a bore ’’ deserves to be remarked 
upon in connection with the tides. In the Severn, 
for instauce, at high sprinys the fresh water of the 
river rushing towurds the sea comes into collision 
with the advancing tide, and before its force can be 
neutralised, a huge protuberance is formed. But, 
inasmuch as the ocean tide is more powerful than 


. 
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the river stream, the latter has to give way to the 
former, and the dure advances triumphantly «p the 
river, until its impetuosity has spent itself. 
James Pearson. M. A., F. R. A. S. 
Fleetwood Vicarage, June 9. 


OBSERVING IN LONDON. 


21595.] — MR. Horwes asked some weeks ago 
for some information as to the possibility of getting 
good definition in London. 

I have been for the past eighteen months the 
fortunate possessor of a 10in. Calver altazimuth. 
I find that I get good definition about one night in 
a fortnight, when I can use a power of 466 with 


full Bae 
If I find too much fluttering I put on a low 
power, and sweep for fields, a Ko. This I 
can do about once a week. ` 
Last night I easily divided the close double 
between y and » Cygni, and also 7 Corone. I 
have seen the rifts in the great Andromeda nebula, 
and six stars in the Trapezium. The air has also 
allowed 55 hye 05 small pair pene the two 
components of $5? Capricorni, and the companion 
to e 5 i i 
he mirrors are as free from tarnish as when 

first I had them, and the adjustments give no 
trouble. The views of the planets have been 
splendid. 

I write this, as no abler hand has answered Mr. 
Holmes’ query, and I araul think that London 


air is not so bad as it is painted. 
Bermondsey. David Smart. 


BACILLARIA CURSORIA. 


121596.]— TRE motions of all diatoms have, up 
to the present time, presented an unsolved enigma 
to all microscopists ; but the most hopelessly incom- 
prehensible of all is Bacillaria cursoria, the motions 
of which are not merely uncomprehended, but 
literally astounding. 

I made a large, gathering of these singular forms 
from the sand ripples on the open seacoast of the 
Longsands, near Tynemouth, on the afternoon of 
July lst, and a careful examination of their motions 
has left me more than ever in a fog as to the 


manner in which the motion is accomplished. They 


are very light diatomic forms, and yet their move- | wi 


ments are such as to push before them huge dia- 
toms and paina of sand with an ease that gives an 
observer the impression that their motions are 
relatively irresistible. Tbe theories of a crepitat- 
ing motion of their envelopes, of ejection of fluid, or 
of cilia, are all untenable and improbable, as no 
such arrangements have ever beeu witnessed under 
the highest powers of the microscope, and no such 
modes of motion, if true, would account for the 
motions of Bacillaria cursoria. 
T. P. Barkas. 


Newcastle-upon-Tyne, June 3. 


LEGAL REPLY. 


21597. —MARRED Women’s Property Acr— 
CONSTRUCTION (50547 and 50775).—After the amaz- 
, if amusing, note by Lex in last week’s issue, 
Ifesel that any further ment upon this point 
wowuld be absurd, and I only add these few words to 
put myself right with my general readers. The two 
cases I quoted establish my statement that the title to 
œ accrued when the married woman became 
entatled either contingently or in reversion, and so 
was independent of the time when the property fell 
into her possession. Of course, those cases occurred 
bef ore the new Act was thought of; but as the words 
of The section to be construed are her title to which 
accrued, it is clear that cases which explain the legal 
Meaning of those very words, whether in a e- 
ment or in a statute, are practically important, and 
such is the view taken by writers on the new 
Act. But when Lex” says that the recent well- 
known case he quotes, which decided one point under 
the last Act, shows that the new Act is to do away 
With the old law decisions,“ I feel that we are 
not writing from the same standpoint, and that 
after such a tremendous assertion, it is mere waste 
of time to discuss a legal question in that spirit. I 
have only pressed the point thus far because I know 
how easi] y people think they have rights which do 
not exist, and use I would not encourage hopes 
which I believe to be unfounded, or foster notions 
which may lead to vexatious litigation. But when 
Tum met, not by argument, but by jaunty asser- 
tions, which prove nothing and can only serve to 
mislead those who are not lawyers, I have no more 
to say upon the matter. 

I regret being compelled, by enforced absence 
from town, to leave those questions which are 
addressed to me unanswered for one week longer. 

Fred. Wetherfield, Solicitor. 

2, Gresham buildings, Guildhall, E.C. 


LATE GENBRAL SABINE AND 
ARCTIC EXPLORATION. 


21598. —-WRIIR agreeing in much of what is 
Said of the late Gen. Sabine by his Brother 


THE 
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Officer, R. A.“ (lettor 21585), I beg to point out some | prove it by saying that seven-terths of the shipr’ 


errors with regard to his remarks on That Polar 
mare’s nest, the North-West Passage.“ 
great and wonderful progress now making through- 
out all the world in the arts, sciences, and geo- 
graphical, as well as ethnological discovery, we 
should reflect upon what Russia is doing with its 
Asiatic Arctic shores, and there see the commercial 
advantages—if no other —to be gained by us (should 
the Americans not usurp am in continuing 
Polar exploration to the North and North-west. 

I showed this in 1849-50, and frequently since, 
pointing out how desirable it would to have a 
scientific station at or about the magnetice pole, on 
ground now hallowed by the deaths of our un- 
fortunate and officially - sacrificed countrymen 
under the lamented Franklin. 

There is no mare's nest about Arctic explora- 
tion. Our whalers and the Americans are yearly 
proving the advantage to science and commerce by 
renewed explorations. 

Your correspondent is evidently a devoted ad- 
mirer of Gen. Sabine; but he should not credit 
him with too much. The * nautical chariot -a 
cart was a previously arranged part of the over- 
land expedition, and not for Sabine only, or by his 
contrivance. Parry was the t mover and 
director of all this splendid expedition. and to him, 
and him alone—except in carrying out detaile—is 
all credit due. 

As to that famous Polar phenomenon ” of a 
man’s hand being so cold as to cause the freezing 
of water when plunged in, I am rised at a 
„R. A. Officer’? being unable to swallow a fact 
stated by and Sabine, and pa of proof 
by any scientific student. What will R. A. say 
to the r frozen in the neck of a small spirit 
bottle, when suddenly placed there as a stopper, 
and many other similar facts I could relate? But, 
as to the frozen hand in water, let me give Mr. A. 
Fisher’s (the doctor's) words in his published diary. 


e rays:— 

* Considerable as the fire (of the observatory 
house) was, its influence or heat, extended but a 
very little way, for several of the officers and men 
were frostbitten ; the two, men in particular, who 
were in the house at the timo the fire commenced, 
eee 5 one of ee 3 is in 
great r of losing some of his fingers, for, not- 

ithatanding every effort was, and is still making 
to restore them to life, most of them are, as yet, 
without the least sensation. Some idea may be 
formed of the state they were in when he came on 
board from this circumstance, that when they were 
immersed in a small tub of cold water for the pur- 
pose of thawing them, the cold communicated to the 
water was 80 t that a thiy film of we was imme- 
diately for on its surface. This may appear to 
some to be so extraordi as to be almost in- 
credible, and I have no doubt that I should be apt 
to disbelieve it also, had I not been an cyc-teitness 
of the thing myself.” 

I have given his words verbatim, as pag! may be 
found at page 179 of his Journal of a oyage of 
Discovery to the Arctic Regions, in His Majesty's 
shi „Hecla and Griper, in the Years 1819 and 
1820.’ 

In two letters the late Genera] sent me, on my 
return from a short but most important summer 
cruise in the Arctic Regions, searchi- g, in 1850, for 
the Lost Expedition, he says: ‘‘ I am much obliged 
for the favour of your note. I waited to read the 
Illustrated News {containing my sketches and brief 
account], to which you referred. There seems, I 
think, no reason to doubt that the Expedition 
wintered in the bay, around Cape Riley (where I 
landed on August 20th, and found traces which J 
was the frst man to bring home and relieve the 
5 yet have never had a fraction of reward 
or pay), and that the marks of tents were those 
which had protected their instruments.“ He then 
goes on to give suggestions as to their after route, 
and, in a second letter, says: I am extremely 
obliged to you for the favour you have done me in 
sen me a copy of ‘The Prince Albert's Voy- 
age’ [just ee me, and published by Long- 
5 . I ve r ee much interest, 1 am 
only 80 t you not an opportunity [I was 
ee onl next to him] of searching 
the whole locality around Cape Riley aud Beechey 
Island. . . .” 

I give these extracts—as I could from scores of 
other letters sent me by eminent Arctic and scien- 
tific men—to show that the opinions I have so often 
expressed, and the statements I make, have ample 
corroboration. Moreover, my 34 years’ labour on 
the elaborate history I have now all but completed 
on Vo of Discovery, especially in the North 
n y enables me to attest facts, or correct 
(doubtless unintentional) errors 


W. Parker Snow. 
Bexley Heath, July th. 


FAIR AND DARK MEN ON BOARD THE 
“ALERT” AND “DISCOVERY.” 


(21599.]—Mr. F. Garton, in his book, “Raman 
Faculty and its Development,” asserts that we are 
mainly light-haired people now, and attempts to 


In the | plexions. 


crews of the Alert and Discorery had light com- 
I think I remember that fair men were 
picked for the voyage in preference to dark, being 
supposed to be able to stand the weather best. 
Young Portsmouth. 


KEY CHARACTERISTICS IN PIANO 
MUSIC. 


een] IN reply to Mr. Child (p. 410) I have 
erred to his first letter (p. 365), and there finä, 
as he says, his dogmatic assertion that the whole 
difference is due entirely to temperament.” Now 
this is the very gene y received opinion which 
Mr. Stoney opposed, and the repetition, no matter 
how strongly expressed by Mr. Child, does not 
amount to any argument likely to settle the 
uestion. If Mr. Child will now refer to Mr. 
liver’s query (p. 292) he may understand that I 
(frorn recollection of a short paragraph notice of the 
paper read) stated Mr. Stoney’s contention to be 
that the difference is only due to mechanical causes; 
but at the time I did not realise exactly what this 
alludedto. However, when about replying to letter 
21530 (p. 365), the thought struck me to expose the 
keyboard of a cottage prag at hand, and immedi- 
858 ae mechani : i cence of Ro white and 
evers appeared palpable; an ougb Mr. 

Child ga inan imagines that the su Sti of 
the different length of levers could only come from 
someone who had never seen a keyboard uncovered, 
I must differ from him, for with the clue I had to 
guide me, a look at the movement made the matter 
clear; also, though Mr. Child is unable to furnish 


‘an pee capable of measuring differences so 


as the effecta produced by the action of the 

unequal levers, nevertheless, the mechanical differ- 
ence is there, and the proportionate effect he 
easily calculated ; but whether any 
difference in the sound. is produced, is one of th 
5 open to . It is strange, after 

ogmatic assertion, which admits a key ; 5 
that Mr. Child afterwards apparently questions thie, 
for he says, I should like to have some of thoee 
who give peculiar characters to certain keys tested 
by means of a osing keyboard, &.“ Not 
being anything of a pianist, I do not feel competent 
to answer some of the questions Mr. Child : 
but as we may assume Mr. Stoney's remarks to 
apply to the ordinary piano, it appears unnecessary 
to consider the pec iarities of a whimsical instru- 
ment on which eleven keys could be Pe in by 
merely touching the white notes.“ But this — 
ment seems to favour the theory that the charac- 
teristics are due in some degree to mechanical 
causes, for in this instrument that Mr. Obi 
describes a may 80 oprea it) all these eleven 
keys are the key of C (the pite oniy MEADE): 
and, therefore, no peculiarities should bee : 

Dublin, 9th July. Capt. Cuttle. 


INFLUENCE MACHINES. 


[21601.]—In the Replies to Queries” of your 
last issue, I notice a paragraph by Mr. James 
Wimshurst in reference to one of the forms of 
self-exciting induction machines, which he seems 
to claim as his invention. On the th January last, 
there appeared in Knginecring an illustrated article 
on this machine, and also in ‘‘ ours” of, I think, the 
week following, in which it was described as the 
invention of Mr. Wimshurst. A few weoks after 
this, there appeared in Enginecring a letter from 
Herr Holtz, of Berlin (I did not see this letter in 
the E. M.“), in which he stated that the inven- 
tion attributed to Mr. Wimshurst belonged to him, 
and had been some years before déscribed by him 
in various publications to which he roferred. 

No reply, as far as I know, was made to this 
and I for one supposed that Mr. Wimshurst had 
withdrawn his claim. Since then several inquiries 
have been made through ours ’’ with reference to 
this form of machine, and it has been invariably 
called the Wimshurst machine.“ So far, it war 
not necessary to trouble you, as it was probable 
that only a few, who did not know how the matter 
stood, fell into the error; but now that Mr. Wims- 
hurst has laid claim to what he must know belongs, 
even though only by priority, to Herr Holtz, I think 
it is only fair to Herr Holtz though he be only a 
foreigner —to attempt to set the matter right. 
editor of Engincering—with seeming reluctance--- 
says, with reference to the published description 
mentioned by Herr Holt: He (Holtz) most 
minutely describes an arrangement of diros, 
metallic sectors, brushes, and collecting combs, 
from which a machine, closely resembling that 
which was constructed by Mr. Wimshurst, and 
illustrated in Engineering, Jan. bth, 1883, could 
have been made by any intelligent instrument 
maker.“ 5 

Now, it is strangely unfortunate for Mr. Wims- 
hurst that both this and a former arrangemont of 
the Holtz machine, seem to have been known and 
published before his genius invented them. 

As Herr Holtz did not patent this machine, at 
least: in this country, of course It therefore is 
quite free to any person to make and to use thom.” 
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We are, however, indebted to Mr. Wimshurst for 
bringing this form of machine under the notice of 
those es who were not already familiar with it; 
but the statement of disinterestedness is somewhat 
damaged by his general condemnation of the work 
of all philosophical instrument makers, except the 
one firm which he advertises. My own experience 
as to work has been exactly the opposite to his. I 
may add that I have had considerable experience, 
both with the form of Holtz above mentioned, and 
the Voss, and much prefer the latter, both for sim- 
puy of construction and power. In conclusion, 

hope the trade will attach to the first machine 
the name of its true inventor. 

A. R. Molison, Science Teacher. 
Swansea. 


RATIONAL DRESS. 


(21602.]—THERE is much wholesome truth in the 
remarks made, specially as regards flannel under- 
garments aud the shirt fitting the figure. 

Soldiers are drilled to keep the knee“ stiff, which 
brings the sole of the foot flat to the ground, not 
with double heel-and-toe action of ill-taught 
people. It ought to be a compulsory part of the 
achoolmaster’s duty to teach children to walk and 
to sit and to stand, in accordance with the laws of 
health, for we surely do not reach the proper 
“ standard ° whilst neglecting such important 
items as these. Look ata class of children standing 
with hands behind, how the chest is narrowed an 
the backbone bowed out! Is such position allow- 
able? When the foot is kept properly flat in 
stepping-on, the head and Boulders are almost 
forced into right attitude, and healthy breathing 


on. 
How peo jle differ about the best way to wash 
flannels! The ‘‘ Yorkshire Lady“ (21588) is nearly 
right in her pu ; but has to acknowledge to some 
shrinking. I would improve upon her by having 
the strong lather tub” supplied with water 
actually beit, the articles being first passed 
through cool water to wet themall evenly; stockings 
thus treated need but the one scald ; after the blue- 
rinse, no wringing nor “ shaking,’’ no rubbing 
during any part of the process—only dipping up 
and down. It makes very little difference how 
flannels are treated, whether with cold, or hot, or 
boiling water, if they do not get rubbed or wrung. 
This is the grand secret of not shrinking! never to 
rub! 

If Science Master ” can refer to ‘ours’ ante 
(a few months ago, number unknown), much may be 
learned by perusing an article on thissubject. Noone 
need be afraid to plunge flannels, white or coloured, 
into boiling water; it will stretch not shrink then. 

Old Housekeeper. 


RATIONAL DRESS FOR MEN. 

Cee ce age J. A. GorcH has come forward in 
the Building News with some suggestions for 
sensible dress for men, and as his name has already 
been mentioned in this correspondence, his ideas 
may interest some of your readers. 

First, says Mr. Gotch, let us take a dress for 
winter, which everyone will agree should be warm, 
and adapted for muddy weather. Doctors disagree 
considerably in their dicta concerning dress. Some 


recommend braces, others advocate belts. This is 
a question which may safely be left to each mau's 
choice; but when it comes to covering the body or 
leaving parts of it exposed, the matter becomes 
more serious. Commonsense seems to point towards 
covering the trunk of the body equally all over, and 
this view has been adopted in Figure 1 ; that is to 
say, the coat buttons up high to protect the chest, 
and is not cut away below, exposing the abdomen, 
the kidneys, and we know not what, to the risk of 
cold. Beneath the coat there would be the waist- 
coat and a shirt or jersey, at the option of the 
wearer. The legs are covered with knee-breeches 
or knickerbockers and woollen stockings. Boots or 
shoes could be worn according to the weather; but 
they should be large enough and broad enough to 


allow the foot and toes to spread out as Nature 
intends they should. The gaiters should be of soft 
leather, buttoned, and not fastened with an iron 
rib extending the whole length of the gaiter, for 
this entirely prevents the delicate folds which a 
buttoned gaiter of soft leather acquires. High 
boots would sometimes serve instead of gaiters, but 
the latter are easier to remove—for instance, during 
office hours. The hat might be anything the wearer 
liked except the chimneypot : a needless exception, 
for it may safely be affirmed that he who was 
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sensible enough to wear such a costume as that 
described would discard the stovepipe hat. The 
chimneypot is one of the great e e in 
the way of reform. It would suit no other costume 
but the present. [ts lines are too exorbitant, its 
summit is too flat, to go with anything »egligeé or 
graceful: yet they who abolish it have to count 
with the House of Commons and the Stock Ex- 
change. 

The idea 


Fig. 2 shows two summer costumes. 


in each is the same, the details being slightly varied. | foo much, or they will be li 


7 
They are founded on the well-known fact that a 
man is never so comfortable as when he is in 
‘“ flannels.” This dress, therefore, consists of a 
flannel shirt or jersey; short trousers or - 
bockers, suspended bya band, which serves to hold 
the watch and other trifles pega put in the 


g high, and with short sleeves, 
showing the jersey below. Hat, ad libitum, but 
not the chimney-pot. The jersey could be either 
coloured or white. The ends of the coat sleeves 
ornamented with a worthy pattern if desired, or 
kept quite * 8 The figure to the left is supposed 
to be in White flannel, with coloured jersey and 
stockings to match. 

Fig. 3 shows an indoors costume of white flannel, 
with loose coat, short trousers, black j show- 
ing at the neck and wrists, black 
belt, and slippers. Artists, or anyone whose 
avocations lie much within their own homes, would 
perhaps consider this dress favourably. 

The last suggestion is one for evening dress (Fig. 
4). The present costume has something to recom- 
mend it; it is light and open, and displays the 
figure to advantage, and moreover it ges so 
little that one suit will last a eee, and there 
is no worry as to what one should wear. Custom 
prescribes one form foreveryone. This principle is 
adopted in the sketch, but with considerable modi- 
fication of details. First of all, the starched shi 
which often causes uneasines and perturbation 
spirit ( ially after much exertion), is replaced 
by a soft white jersey. Then knee-breeches and 

i A e. substituted for trousers; the waist- 
coat is abolished, and the trousers are ded 
C 
i i wi van a t 
colour. This Shove of the coat is full, and finishes 
at the elbow, thus leaving the arms free, avoiding 
crumpled starched e s, and displaying the 
curves of the lower arm. J. G. O. 


DOWEL-MAKING AND DOWELLING. 


[21604.)—Tue method of putting things together 
by means of dowels, or dowelling, as it is termed, 
is one of the utmost importance, and is required in 
some part or other of nearly all articles of furni- 
ture. I give, firstly, the manner of making them, 
and then give a few directions for their use. 

For making dowels you must select a strong and 
AR wood. The best for the purpose is beech, 
although oak or walnut will answer very well for 
some purposes; it must be straight ined, as 
straight as you can possibly obtain it, and 
thoroughly dry. The dowels are made in various 
sizes; those most generally in use are fin., in., Jin., 
and gin. diameter, according to requirements, a 
size very nearly jin. diameter (about that of an 
ordinary lead pencil) being mr useful. You must 
purchase or make a dowel plate. They are sold 
with holes in them for making three or four 
different sizes, but it is not a very difficult matter 
to make one out of a piece of iron gin. or so thick 
by punching a hole in it, and enlarging it to the size 
you require. You will want a brace and the neces- 
sary bits to correspond with the plate holes; now 
mark your wood out; about 10in. or llin. len 
are the most handy to work, and the width should 
be rather more than the diameter you intend the 
dowel to be. Having cut out the lengths, * 


to do 
e fol- 


ve the 
p in the 

bench- screw, and you will find pa length will 
e comers; 


notice that the holes on one side of it are larger 
around the apertures than the other; rest it, with 
this side upwards, upon the bench over a hole, 
underneath the one you intend using, and drive the 
lengths steadily through. You must commence 
carefully, holding the length with the left hand 
near the bottom, while you tap it gently with the 
hammer with the right until at i fairly entered. 
Then go on more y. en you have driven 
it through rather more than the thickness of the 
bench, you will find it better to hold the length 
from the underneath side, as this will 


the plate from jarring. The lengths shee ack 
pan h without a moderate amount of driving 
orce, an og agg not require 
ly to break without 


on the other han 


= 
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going through. A little practice will familiarise | sense of impartiality and candour by asking him to 
ou with this; but it is better at first to use your publish the following letter, although from a 
engths a little shorter than I have viously re- | political opponent. As I expected, the letter was 
commended, and you will be less likely to break | sup and ; but as I still think its facts bear 
them. You must take care to keep them sangran materially upon the issue raised by the Standard, 
as possible, and hit them fairly on the top. hen I would ask for its publication in the Eno sx 
made, they should, when looked at endways, or in | MecHantc, the numerous readers of which consist 
section anywhere, becircular in appearance, and fit | chiefly of that best type of working men 
the plate hole tightly, «with the exception | workers of their minds as well as hands. 
oe 5 where the renter 5 was W. A. Ross. 
taken off t are corner, which s now appear ; ; 
a trifle of. fore dowelling anything, it is neoe" To the Editor of the Standard. 
sary that the various intended to be secured London, W., Ist July, 1883. 
by this method should first be fitted exactly in the] Sin, —As that of a “Liberal,” although “ con- 
tion they are to ultimately remain in. Su „stant reader of the Standard, I suppose this com- 
or example we have the head of a desk, ths top | munication will be committed to your R.B., as has 
of a cabinet, or anything of a similar nature we | been the fate of others; but I merely wish to say 
wish to dowel. It is first accurately fitted and | that, in e opinion, both your sets of cor- 
placed in position. Now, take a marking awl and | respondents—pro and con.—under the above head- 
mark lightly— a small mark jin. long is sufficient | ing, are right. The fact is, that English workin 
an the outside edge of the carcase, one or two, or as| men’s children are not properly taught technica 
many points as you require dowels. You must, | subjects, as they are, for instance, in any and 
of course, be guided by the requirements of | Switzerland, where poor“ children of equal age 
your work; a distance of from 4in. to 6in.| have admittedly reached an infinitely higher 
apart answers generally very well, but use| ‘‘standard”’ of technical knowledge, without any 
sufficient to make it quite secure. When marking | complaints of distress or ‘‘ brain-softening.”’ 
these points on the carcase, mark the top to] However, the proper process is, to a great extent, 
correspond at the same time, by simply drawing | being now carried out in the illustrated London 
the awl upwards and marking it on its underneath journal, called the ExorisH Mecano, price 2d. 
side, taking care that it does not move or shift at all | per week, to which I beg to refer Board-school"’ 
whilst marki g. Then gauge on each, setting the | and other teachers. Some time ago, a fine intel- 
gauge so that it will mark in such a position that Nette young man of 21, in charge of a bookstall in 
0 


Fou can bore with safety, not too near the edge or tting-hill, replied to a query of mine as to 
where there is any likelihood of splitcing 48 . | works on chemistry Chemistry! What is 
He then told me he was a don School 


From the 5 markings draw a line at right | that?” 
angles tothe gauged mark until it meets it. This Board pupil, but had never heard of chemistry 
is done by running a square along it. The pointa | before.” On telling this to a German gentleman 
where these f:ro lines meet will be those for the | at Stuttgart last August, he said. I have resided 
centre of the dowel and its corresponding hole. In | 25 years in London, and can quite understand it. I 
some cases, you will easily be able to find examples. appued the other day at a ‘big’ London book- 
We can obtain the position in this way: Take the | seller’s, for a copy of the Pharmaceutical Journal, 
and consider the | and was answere dy the assistant qma evidently 
most suitable place for them. Mark this, and bore | thought the title had something to do with farms), 
2 hole in it with a fine bradawl ; now, get a needle- | We haven't got that sir; but I can let you have 
point, or a tack with the head knocked off, insert | the Gardeners? Chronicle, if that'll do? 
Nothing will ever be ible in the way of 


piece of work to be dowelled 


ıt in this hole, and give it a gentle tap; carefully 

reas it home, and it will mark the required spot. | sound and yet simple technical education by ex- 

This method is more applicable where some part of | periment, for our poor little boys and girls, 
t men 


the work acts as a support to the other, and you | until a stop is put to the sale of 
merely want a dowel or so to steady it, like a piece | poisonous rubbish in the shape of pictorial half- 
of 5 fretwork. Our points being now all penny novels and penny romances, which swarm in 
marked, bore the holes with a centrebit the size all the small ne per ahd book shops, ex- 
of dowel you intend ning Do not use them | hibiting alarming pictures of Tom, Dick, or Harry 
too large. you are dowelling into jin. or lin. | rescuing dishevelled English girls from Rèd 
stuff used edgeways, a jin. or gin. is quite large | Indians, &c., or backstair descriptive views of 
tod Si If you have not one the same size use a Society,“ mostly prigged from the decidedly 
smaller, You can then enlarge this with a quill- supers novelistic rubbish of the modern ‘‘cir- 
die, and remove the core produced by boring with ing libraries. Your obedient servant, W. A. 
a mose-bit. Bore them perfectly upright. The Ross, Lt. Col. (late R. A.). 
depth will vary according to circumstances, from 
in. to lin. In some cases, it is immaterial how 
eep you bore; in others, this must be carefull 
attended to, because a hole bored right thro 
might disfigure your work. It is best to drive the 
dowels first into that part of the work where you 
can bore deepest. You must glue the holes well with 
good hot glue. You will find a piece of iron wire 
"y useful for this, and it can be used repeatedly, 
as the dried glue left on it after using will not adhere 
to the metallic surface. Now take your dorel length 
and drive it into the hole, until it is home, an 
will go ao further. You will notice whilst driving 
in, that the glue and air will escape from 
that portion of the hole where the dowel, as pre- 
viously described, does not quite fit. If this were 
not so, the driving force necessary would, in all 
probability, split the wood around. You must saw 
the lengths off now, leaving sufficient to fill the 
other holes you have bored. If you cannot judge 


IMPROVED LOCK-NUT. 


(21506.]—Hrrewirn I send sketch of an im- 
proved lock-nut that I have designed. I think it 
would be useful in some cases. 


r- 


the requisite length sufficiently accurate with your s $ 

eye, measure it, and do not get them 700 long. 3 2 

After sawing off, remove all the edges and round m 5 B 

the top of the dowel with a rasp. Itis best just to $ 3 > 

try that the holes are right, and the work in right [ig $ 

position, by knocking it on e If so, 2 1 

glue 5 and 1 gs pa to ra pres — © 

them y down each other, and get a close i : ; 

join. If you have any difficulty in this, it is better ey fies 5 and tapped to receive LEFT- 


to ly gentle pr b i hand- 
apply 7 „„ ike them B, ordinary nut running on Rror- handed worm. 


th ther, than to strike t 
force them together, than to strike them Small screw running left handed into end of 


T. H. S. C, 
ee bolt. 
D, Ferrule of any required length to slip over 


cramp 
with a hammer or anything. 


TECHNICAL EDUCATION AMONG 
ENGLISH WORKING CLASSES. Doron Ub seeds Osaan E ABA BNE D 
|'21606.]—A FIERCE contro under the head- me 
ing of Over Education, has lately been got ISBOCHRONISM. 


up in the Standard as to whether the modern 
right direction movement of compulsory edu- 
cation of working men’s children is producing a 


(Continued from page 388.) 
(21607.]—To pin in the cylindrical or helical 


50 ing effect upon the poor little things’ brains | pendulum spring (which is made in the form some- 
or not. e Victorious palm in this controversy | what of a prng the two ends have first to 
has na ed by the Editor to the | be turned into er curves, each nearly like a | p 


semicircle, springing from two points, equally dis- 
tant though not far from a vertical line, on the 
spring’s side, between them; one being at the 
upper end the other at the lowerend ; and together 
having the form of an oval rather than a circle, 
the diameter from the vertical line to the pinnings 


i ters, and, as I used to 
take Pa i the 1 9 principle of 
Marryat’s ts rc ion Bi cause . ion 
pa seem. to both obtain Government telegrams 
and also bond fide news adverse to the Government 
of the day, I thought I would test the Editor's 
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formed into a spiral, the coils bein 


ê 


485 


being about three-quarters of the spring's diameter. 
The ends of the curves come past each other, one to 
be pinned into the collet, the other into the stud ; 
(the collet is usually made of brass, fits friction- 
tight on the balance staff, has a hole drilled hori- 
zontally at half the spring’s radius from the staff 
hole, and its entire length is less than the inside 
diameter of the 

ends, and lower 
In Fig. 1 let a bc represent the circle of the spring’s 
upper and lower turns, ö ze the bottom curve, and 
ay d the upper curve. The former is pinned into the 
collet, the 


ring, to insure freedom of its 
8 of the pendulum spring). 


tter into the stud. Now, if the bottom 


1 J . 38. 


ttom curve 


at e, and the upper at d, 


it is pinned in long'; the former causing 
„low short arcs, the latter fast” short arcs. 
The pinnin 
without using a greater length of wire: but by 
carving more of the upper, and sometimes the 


at the points d and e can be attained 


lower turn, the two pinnings are made to overlap ; 
and by unc 
bottom curves (though never beyond the spring’s 
ciroumference), the pinni 
at e and d. 
as it is easier to curve more than it is to uncurve, 
if a short len 
curves pinned in „short act better than short 
curves pinned in “ long.“ The same figure, No. 1, 
answers for the flat spring, only the eye or inner 
end would be very near the 

pinning the outer ooil, if not over coiled; but if 
over coiled, then at /, or an 


i top only, or the top and 


be ge ted, as 


can 
In practice, it is best to pin in short, 


of wire be turned in. Long 


centre c, the place of 


point on the rod c f, 
lanted on the : 


lower turns are 
very close to 
each other, 12 in number, more or less, according 


as the stud may happen to p 
In some cylindrical springs the 


to the diameter of the prop, ene some 3, 4, 5, or 


6; and consequently, the coils are farther apart. 
The collet, in either case, is as small as possible, 
and made of steel. Springs of this form act ve 
beautifully ; they seem to breathe, soequably do 
the turns contract and expand. The pinnings-in 
follow the same ruleas above. The stud, as used 
now, is either screwed to the balance-cock or 
upper plate, that on the cock being the lightest 
and neatest; the other, heavy and long enough 
in its cone to reach over the balance, each 
having a hole drilled in the end for pinning 
the spring into, and both screwed down 
tightly, to keep them from moving with the 
spring. If either do, the watch is sure to 
to go badly, because they are not springs. Now, a 
stud has been employed that does move, and isa 
spring: it is called a flexible stud (and is to be seen 
in some of the old marine chronometers made by 
an old eminent firm in the at of London, and one 
in the Strand) ; it is very excellent for banking the 
balance, to prevent it from over-running (which is 
caused by giving the watch such circular motion 
as to increase the balance vibration to an extent 
rather more than a whole circle) ; that the escape- 
ment is unlocked ¿wice in the ¿ime that only one 
should be, and consequently the watch gains a beat 
at each of such vibrations, and the hands will index 
two seconds instead of one, if a seconds beat; one 
second if a half-seconds beat, and soon. Now, the 
arm of the flexible stud is formed into a «pring, 
about one-third of the arm’s length from the 
shoulder of the foot, until it is weak enough to de- 
flect as the pendulum spring expands and contracts 
during its vibrations, the outer end being pirned 
into the end of the stud, and as the latter cannot be 
drawn round by the pendulum spring, the arm of 
the stud vibrates towards and from the pendulum 
spring's centre, in such a manuer that the coils close 
and open as equably as possible in all directions; 
with this stud a flat volute spring is used, being 
inned into the collet, got true, and pinned into 
the stud, and placed on che balance staff, so that 
the end of the stud stands over the arm of the 
balance, which is now put in the watch, 
and kept upright by the cock, which to- 
pother with the stud, is screwed down; the 
alance is now turned round, so as to open the 


+ 
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pendulum spring, until the same arm comes under 
the end of the stud; a little dot is placed on the 
balance arm, just outside the pin which fastens tho 

. spring into the stud (enough steel being left to 
orm a l at this part or end of the stud). 
The balance is now removed, a hole is drilled in the 
place of the dot, a fine pin is fitted in that will pass 
under the arm of the stud (but not the end): 

ndulum spring replaced on the staff as before, 
balance replaced in the watch and screwed down, 
turn it round to expand the p. spring as before, 
when the pin will be found to on the end of 
the stud, and so prevent the balance revolving more 
than one whole turn in that direction, or unlocking 
escapement twice in the same excursion of the 
balance; when it returns, the stud moves towards 
the centre of the balance, and when the pin in the 
arm returns to the stud, passes under it, unlocks 
the escapement, and goes on until pullod up by the 
united tension of the stud and pendulum spring. 
A second banking may or may not take place: but 
the vibration will soon subside to its normal are, if 
no external motion be given: if the cause of 
banking be due to the strength of the m.s., a 
weaker one must be fitted. 

This kind of stud is only useful in the chro- 
nometer and duplex escapements. The lever of the 
ordi construction banks against the lever on 
the ets by the impulse pin coming in contact 
with it; but in some modern levers, the pin can 
the lever by pushing it, the bankings being springs 
instead of rigidly fixed pins), and if well made, 

e time of the balance vibrations will not be ac- 
celerated. It will not, perhaps, be out of place 
bere to point out to wearers of watches that they 
should never twist the watch as well as the key in 
act of winding it up; if the watch is held in the 
left hand it should be kept as still as possible, only 
turning the key with the right. 

[On p. 388, column three, 12th line from top, 
read: and well hardened and tempered spring 1 


(To be continued.) 


' THOUGHT READING. 


[21608.]—Cannor “J.W.W—s (21571, p. 409) 
see that it is absurd to ask for information as to the 
“ mode of transfer of thought’’? No doubt there 
are many people who, when a new fact. is presented 
to them, cannot be without inquiring how it 
is done, and even refuse to recognise the fact because 
they cannot get the explanation. Yet we all know 
that the facts most familiar to us in our daily life 
are absolutely unexplained and inexplicable. 
The only question of importance in this matter is 
whether, as a matter of fact, a thought or act of 
will arising in one person’s brain can, under any 
circumstances, be reproduced or exert an influence 
upon another person’s brain apart from the ordinary 
means of transmission by words spoken or written. 

It is positively foolish for any one to demand an 
explanation, of such an unknown mode of trans- 
mission, when, as I have often pointed out, no man 

lives, or ever did live, who could explain how the 
idea is reproduced in the second brain even by means 
of the words, or how memory acts, or even how the 
will to do the slightest thing produces the muscular 
motion which does it. All we know about this is 
that the thing occurs ; some parts of the mechanism 
we know, but the link between the thought and the 
deed, within our own bodies, being wholly unknown, 
„how can we expect to discover the link between 
that thought and exter al agents? 

The same writer misinterprets Mr. Barkas’s 
remark, pago 307. He said that certain matters of 
this order could only be rejected ‘‘ by persons 
entirely ignorant of mesmeric facts, or incapable of 
estimating the value of evidence.“ It is quite 
certain that no person who has really witnessed and 
examined the facts of mesmeric trance can doubt 
the fact of transfer of thought from mind to mind 
without the agency of the ordinary organs. 

As to the value of evidence, Mr. Barkas may well 
be certain of what he records, and those capable of 
judging will accept his evidence; by this I mean 
those who having knowledge of the subject are well 
aware that the circumstance he states is simply a 
development of other well-known facts. I cannot 
agree with A., Liverpool, 21570, as to action 
from another room. Certainly, though I have 
tried to do so I have never influenced any one from 
a distance, unknown to them, but as I have done so 
when they were in trance, it is certain to me that 
some e of transfer and direction of will from 
some distance does exist, and the other failures may 
have been due to my own speciality of mind, to the 
fact that experimental observation and reason are 
eles in my mind than fuith, which is the 
essential element in these matters—I do not mean 
in the observers, but in the operator; the least doubt 
of one’s power invites, if it does not insure, failure ; 
for this reason many may try these experiments and 
wholly fail. 

I will give two instances of my own experiments. 
I had once put a young lady into a trance, and ex- 
hibited some very striking instances of mental 
action to some friends; and then, arousing her, I 
Jeft the house with our friends, it so happening 


that no one was left in the house but this young 
lady herself. Ou my return, no answer was made 
to my knocking and 9 9 ts ; and then it otcurred 
to me that my subject i ed back into the 
state of trance, and that if so there was no knowin 
when she would awake. I abandoned the usua 
modes of 1 to the door, and concentiated 
my thought and will upon her. In a few minutes 
she came to the door, let me in, and we went 
upstairs. She was in deep trance, and when I 
aroused her she could not understand how I had 
got into the house. Now, J. W. Ws,“ in his 
analysis of evidence, will. no doubt, say that possibly 
the influence of my previous ringing had graduall 
influenced her; and if this were an isolated fact, 
could not deny the probability. But as she had 
not long before answered questions put to me on 
poes of paper, and named cards I looked at, we 

eing at opposite sides of the room, it is merely a 

uestion how far the influence could extend. If 

rom one side of the room to the other, why not 
from the first floor to the street door? At all events. 
before her passing out of trance, she told me that 
she heard me call her. So much for trance. But I 
one day, set her to walk down one side of the road 
while I was on the other, and told her to cross to 
me, when she felt me call her. After some tine, I 
said, in my mind, Come!“ and that instant she 
turned sharp round and came tome. This, again, 
might have been a coincidence; but when such 
coincidences occur regularly, we are apt to consider 
them related as cause and effect. 

But I believe Mr. Bishop's experiments are 
mechanical, like hearing through a piece of ebonite 
held to the teeth. I think they are the result of 
involuntary muscular guidance, and I think so for 
two reasons: 1. The conditions indicate this, 
though it is certain that contact does facilitate 
true transfer of thought, as is probable, seeing 
that it must be some reaction from nerves to 
nerves. 2. I should doubt any such experiments 
made in the uproar of a public meeting, and under 
ay excitement. 

t is evident that the action is one of extreme 
delicacy, and cannot be confined to the two acting 
people. I have had a most successful course of 
experiments entirely arrested by the entrance of a 
scornful sceptic, though he did not say a word, and 
my subject did not know of his entrance to the 
room ; she said a cloud had come over her, and she 
could neither see nor hear me distinctly. In fact, 
everyone present, consciously or unconsciously, 
assists or retards the action, just as the presence of 
magnetic bodies would disturb an experiment on 
the action of two magnets. For this reason, as Sir 
F. Bacon pointed out, the fact of a second or third 

erson knowing the intended result, assists in 

ringing it about. But the people in whom this 
faculty can be developed to any great extent are 
not often to be met with, though all possess it to 
some extent. Sigma. 


[21609.j;—-Your correspondent, “J. W. Ws,“ 
affords an apt illustration of the fact that almos 
every man supposes his powers of observation are 
superior to those of his fellows. “J.W.W-s” 
said, in reply to a friend who had affirmed his own 
observation of a phenomenon, ‘‘ True, friend ; you 
evidently did not see them with my eyes, or yuu 
might have come to a different conclusion as to the 
so-called facts.“ 

This is a striking illustration of the intellectual 
self-superiority which has taken possession of the 
majority of men, J. W. W—s included. 

“J.W.W—s ” asks why I went to inform Mr. R. 

this ought to be B, as the gentleman’s name was 

utterwick) of the proposed trial of skill. I went 
to see if Mr. B. were in the house, and having 
found him I told him to remain where he was, but 
gave no information respecting the intended experi- 
ment. J. W. Ws.“ suggests that Mr. B. might 
from the door have seen and heard what took place 
between Mr. Robinson and myself. We were 
20ft. from the door, not on a line with the keyhole ; 
the door was absolutely closed, aud I spoke to Mr. 
Robinson in whispers. Ten thousand objections 
such as those advanced by “J. W. W —s ” might be 
advanced, but all equally invalid. 

If J. W. W—s ' be as incapable of observing 
facts as he is of understanding statements, his 
testimony would be of small value. In my previous 
letter I said, ‘‘ Mesmeric control, clairvoyance, and 
thought transference are powers beyond rational 
controversy, and can only be rejected by persons 
entirely ignorant of mesmeric facts or incapablo of 
estimating the value of evidence.“ 

When I wrote the above I had not any thought 
of my solitary ex 
transference mercly, but of the myriad facts con- 
tained in Dr. Gregory’s ‘‘Letters to a Candid 
Inquirer,“ Townsend’s Facts in Mesmcrism,”’ 
Hallock’s ‘‘Somnolism and Psychoism,’’ Col- 
quhoun’s Isis Revelata,“ and a hundred other 
similar works on mesmerism, which, if evidence be 
of any value, establish the facts beyond reasonable 
controversy. 

Your correspondent, ‘t A., Liverpool.“ affirms 
that in all cases it is a necessity that the subject 


riment, which refers to thought 


knows what is about to be done. This, then, is. 
the reason why neither Mr. Bishop nor anyone 
else ceer did or ever will reveal any part of another’s 
thoughts, &c., unless a third party be acquainted 
with the same.“ Permit me to inform A.” that I 
know numerous cases of thought transference 
without the medium having the remotest idea of 
what was going to be done, and when the medium 
was at distances varying from a few feet toa few 


hundred yards. 
Newcastle-on-Tyne. T. P. Barkas. 


121610. WII you please afford me the oppor- 
tunity of saying that in one part of my letter 
(21571) last week I made use of the name 
Robinson instead of Butterwick. This slip of the 
pen in nowise alters the sense of my paragraph, 
which was plainly to the effect that the subject of 
the experiment ought not to have been put up to 
what was about to be done with him. 

My only object in this correspondence is to get at 
the bottom (if possible), the truth or the untruth 
of “thought ac ae I now know that other 
readers of the E. M.,“ to whom this journal is 
an intellectual treat, are waiting for the a ce 
of information in the same direction. ey, like 
myself, believe that there are those of ‘‘ours’’ by 
whom the whole matter will be made plain in the 
end, establishing its truth, or demolishing it for its 
falsity. 

The whole thing must stand or fall upon the 
existence of facts, and I desire, if I may be allowed, 
to urge on all who may favour us with an 
upon the subject to present only evidence of value. 

Iam sorry to say that, in my opinion, Mys- 
teria's communication W p. 409, ) is not one 
of this sort. I can readily imagine him and his 
young companion doing all that is related of 
them; but I conceive also that anyone of that 
age (not a “calculating boy’’) would be apt to take 
his first number,“ not from the thousands, or 
„hundreds, or tens even, but from the 
“ units,” and possibly the firs! half-dozen of them, 
as easier to operate upon; and still get so ‘‘con- 
fused at the multiplicity of numerical combina- 
tions“ as to forget entirely the primary number 
(I have done the same), and so believe that the 
reply obtained by guessing was precisely the number 
required. 

or the information given by M., to have 
any value beyond that of a singular instance of 
correctness in guessing, it would be necessary to 
have kept an unmistakable record of the num- 
bers first thought of, and not to have trusted to 
memory only. Nothing of this sort seems to have 
been done, and so the relation is worthless as 
evidence.“ 

I do not think it was any advance“ in ‘‘ Mys- 
teria’s’’ so-called new development to be able 
to guess a coin head or tail 90 per cent. of the 
times it was tossed up. Here was only a range of 
two numbers; and it must surely have been less 
difficult to guess the right one out of two than out 
sic or ten, which I take it was the extent of the 
series in the other experiment. But here, as in 
the last, there fails an important element or factor 
to render the statement of any value as evidence; 
there is no account of the number of times the 
chances were taken. Immediately on reading 
‘*M.’s” letter last week I took a coin out of my 
pocket, tossed it in the orthodox fashion, and 
guessed. I guessed right twice running, and I 
stopped at that. I had succeeded in making one 
hundred, instead of ninety per cent., and so had 
beaten M. 's“ performance; and yet I did not 
attribute it to anything like “ thought-reading.”’ 

To make relations of this kind of any value, 
more data should be given. Guessing nine times 
out of ten is no miracle—it is simply a strange 
incident; but if M.“ still possesses the power to- 
day, and can guess rightly nine hundred out of a 
thousand, or even ninety out of a hundred times 
that a coin is tossed up, I can only say I should 
like to witness the performance. 

If, however, I am altogether mistaken as to the 
t‘ value of evidence, such as given by M.“ and 
it has an importance hidden to me, then I should 
like to ask this question: Was it the powerful 
action of the brain of lad No. I that affected brain 
No. 2 with a result upon the vocal powers, or wasit 
No. 2 who (as Bishop is said to do it) read the 
thoughts of lad No. I by an effort of his own ? 

When there is an evident leaning towards 
any dogma or belief, we are sure to find that 
examples from the most favourable side only are 
resented, in order that the best impression may 

made. There is, however, an obverse always, 
which it would be well to consider, even though 
the result be to cast some doubt upon conclusions 
which have already been arrived at on the other 


side. 

I wish Sigma,“ or any professedly strong- 
nerved man, would come to che place where I 
worship, or—at his own conventicle may be- le 
herp the heads of some half-dozen mer: in his prorimily 
e for the duration of an ordinary sermon, or 


half of it even. ho 
At most churches I find it would be easy enough 


f 
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to keep all the heads in motion, whether I thought 
little or much about it; but for the life of me Ican- 
not keep one of said heads still, however I concen- 
trate my thoughts upon it. 

Contrary to ‘‘Sigma's’’ experience I fiud that 
more men than women turn their heads round, and 
move uneasily on their seats; my own cranium 
appears, too, to be among the liveliest. I kept 
count last evening at church of six men, and found 
that heads came round average three and a half 
times ; one, seven times within the space of 5 
one minutes. The clock, a footstep, a child's 
W a too stiffly pressed collar, a more than 
usually attractive person or toilette in the rear- in 
fact, a hundred and one things I could name would 
turn the heads of all the congregation; whilst, on 
the other hand, the sermon, nor the agreeable 
presence of the minister, nor my most concentrated 
thought would ever be sufficient to keep them still 
for many consecutive moments. 

Will Sigma,“ if he please, reverse the order, or 
kind, of his late experiments, and endeavour for 
once to make half a dozen, or even one man keep 
his head “i, in any public assembly for any con- 
siderable period of its duration; providing altcays 

hat the subiect of the: xzperiment has note 2 n 
avised of st, nor has seen this communication. 
eally think I would: o half the breadth of the 
aud to witness such a triumph of mind over 
matter. I beg Sigma’s”’ pardon; but he terms it 
mind over mind ’’—I think erroncously, as the 
act is admitted by himself to be the result of 
unconscious volition, or, as commonly expressed, 
„something done without thought.“ 

My meaning is plain. I know that it is not 
difficult in any assembly of persons to hit upon a 
1 of uneasy temperament (a majority are so), 
or who may have at the time something irritating 
inside his cravat, or be sitting on a hard, uncom- 
fortable seat. You may will that such a one shall 
turn round, and he will turn round (there are many, 
too many, men rude enough to render this very 

obable), or he will otherwise move just as you 

ve willed—always, of course, within the limit of 
certain very commonplace acts, which nine out of 


every ten men are constantly doing; and upon f 


such results, which I declare are no “evidence” at 
all, the couclusion is arrived at that one brain has 
influenced another. 

But, to illustrate this power (if power at all it be) 
it surely ought to be no less casy to keep the 
subject quiet, than to make him more annoying in 
society than he would ordinarily be. 

Disciples of the art, can this be done: and if 
not, why not? J. W. W-s. 


— 


REMEDY FOR BURNS AND SCALDS. 


(21611.]—Tuirty-EIGHT to nine years ago, the 
late Dr. Coffin, an Amcrican, in a course of lectures 
on medical botany, recommended cold water, pure 
aud simple, as a remedy; since which date our 
family has needed nothing else. I give a few of 
the accidents of our household in the interim: cup 
of scalding hot tea spilled on baby’s foot; sauce- 
pan full of boiling egg-water on my own instep: 
coffee- pot upset into schoolboy’s lap; steam from 
spout of kettle on servant's wrist; splash of boil- 
iug bacon-water on cook’s bare arm; bridge of 
child’s nose seared by fall on a lighting candle; 
washerwoman overturned a copper“ of boiling 
suds on her foot and ankle. Of all these, the last- 
mentioned one only left any trace of injury, after 
treatment with cold water continued for half an 
hour to six hours—that is, so lony as any pain was 
et, and the said washerwoman would have 
escaped as well as the others did, but that she drew 
off her worsted stocking brfore applying the cold 
water, and a small piece of skin adhered to the 
wool, and upon that spot a small blister rose, 
hecause of skin being off. In baby’s case, Mother“ 
instantly ran from parlour to kitchen, the little 
shoe being unbuttoned and off by the time the hall 
was crossed, and the servant, in hurried reply to a 
call for a basin of water,“ was at the table with 
it; into said water the foot was plunged, a few 
secouds’ immersion cooled the scalded spot, which 
was shown by the smiling face, and the crying 
having stopped ; THEN the little sock was drawn off, 
und a very ang red foot became visible! 
‘t Mother” dipped her clean pocket handkerchief 
into the water, squeezed the drops off and laid it 
on the foot—resumed place at the tea-table, a basin 
of fresh cold water beside her, into which the wet 
handkerchief was dipped and squeczed every few 
seconds for } of an hour, say, when the foot was so 
cooled that a change once every couple of minutes 
was enough to keep away pain. ~B.—A child 
will surely let it be known if it fecls uncomfortable 
in any way! A couple of hours’ application of this 
cold treatment removed all sign of redness from 
the foot, and the little one was put to bed as well 
a8 ever. À: 

In the schoolboy's case, he ran off (in a dance) to 
the pump at our back, vigorously plied the handle, 
and for some eight or ten minutes kept a good 
stream of the cold water on his leg ; then he chunged 
his clothes, and hurried away to school, no blisters 
following. The mention of prejudice against 


cold water as a cure is quite new to me, and I 
cannot immagine a reason for it. I always supposed 
that mere ignorauce hindered its use, therefore I 
have endeavoured to make use of every opportunity 
to impress my neighbours and others with the 
comfort it affords. To uso hot water at first and 
cool down gradually mit effect a cure, but would 
certainly prolong the suffering, Whiting is known 
as a valuable remedy, but it cannot be applied so 
rapidly as the cold water may be. Anything which 
is close at hand to cover the wounded part is just 
the best for that particular instance, the grand 
secret being to keep off the external air (nitrogen 
of the atmosphere), which causes the blisters to 
rise, and also that owing to the pores being stopped 
up through inflammatory action, the natural, insen- 
sible perspiration cannot exude, and by collecting 
under the skin, raises it in lumps, unless a cooling 
application be used within a few minutes. N. 
Never remove the clothing except a shoe or boot 
till you dash on cold water wherever the hot 
touched, and thus loosen the garments from the 
tmy hairs of the skin. Of course outer ones may 
be taken off. In cases of burns, I mean where skin 
gets scarred, use spirits of turpentine. It is a very 
painful remedy for some seconds after wetting the 
spot, but five or six wettings, as the first pain 
returns, within half an hour, will restore health to 
the skiu. I speak of such a case as touchiug a hot 
fire-bar, or grasping a hot smoothing iron. Reme- 
dies given last week (June 29) are admirable; but 
if cold water be instantly applied, you do not want 
anything else. H. O’B. 


(21612. —WHITING-AND-WATER is good, but 
whiting-and-oil is better: it doe not dry, crack, or 
fall off so readily, andi s equa |: yefticacious. 

There is another remedy, however, which has the 
merit of equal simplicity, that I have found very 
useful in small burns: Ihave never had occasion 
to try in large ones—it is the ordinary gum arabic: 
the gumpot is at hand in every office and every 
manufactory. Just paint over the part with the 
solution ; it will in two minutes. fe the solution 
is thin, give it another coat, aud you ueed not trouble 
er. Iota. 


21013.“ Scikxck MasteR” cannot wish for 
anything better than strong soda-and- water. My 
experience was a lighted vesuvian sticking to one 
of my thumbs. The pain was intense; a lady 
applied a piece of rag wetted with the above, and 
the pain ceased instantly. I think that I only kept 
the rag on for an hour, and the cure was perfect. 
The rag was kept wet with the solution all the time. 
I now keep a bottle always ready. Si. 


HCUSEHOLD HINTS. 


Corn and Wart Cure.—Gezou’s remedy for 
corus and warts is prepared as follows :— 
R. Acid. salicylic .......ese000- T. XXX. 
Ext. cannabis indic.......... gr. x. 
Collodion %%% % %%% 66 ese 225 M. 


Waffles.— Two eggs, one pint of flour, one and 
a quarter cupf uls of milk or cream, one even tea- 
spoonful of yeast-powder, butter or lard the size of 
a Wulnut, and salt. Mix the baking-powder and 
salt well in the flour, then rub in evenly the butter, 
next add the beaten yolks and milk mixed, then the 
beaten whites of the eggs. Bake immediately. 

Peas Stewed in Cream.— Put three pints of 
young green peas into a saucepan of boiling water: 
when nearly done and tender, drain in a colander 
quite dry; melt two ounces of butter in a clean 
stewpun, thicken evenly with a little flour, shake 
it over the fire but do not let it brown, mix smoothly 
with a gill of cream, add half a teuspoonful of white 
sugar, bring to a boil, pour iu the peas, keep 
moving for two minutes well heated, aud serve 
hot. ' 

Ensilage on a Small Scale.—To any country 
readers disposed to try ensilage on a small scale, the 
following experiment of an American Western 
farmer will be found casy and inexpensive. The 
farmer took an old sugar barrel and sank it into a 
dry piece of land. Hand chopping his green crop, 
he crammed it inside. To the head of the barrel a 
screw was fixed to hold the contents tight. When 
the minature silo was opened in the winter the sour 
hay was found to be iu prime condition, aud the 
farmer was delighted with the feed. 


Dolload's Student's Telescope.—The old- 
established firm located at the corner of St. Paul’s 
Churchyard is attracting the attention of amateur 
astronomers by means of telescopes having first- 
class optical parts with strong, simple, and inex- 
pensive mountings. The“ Student““ is a telescope 
of 2in. aperture, 14in. focus, with a star- finder aud 
three eyepieces, and besides having an o.g. of the 
best quality, great care is taken in mounting the 

arts, and in centring the lenses of the eyepieces. 
For want of this care many object-glassea dis- 
appoint their purchasers; but the fault lies with 
the titter up, for something more than a good ob- 
jective is necessary to make a good telescope, 


REPLIES TO QUERIES. 


„ In their answers, Correspondents are respecta 
fully requested to ment ion, in each instance, the title 
and number of the query asked. 


[48752.]—Pure Indian Tea.—E. R. Colby 
should read my reply again on page 88. I pur- 
posely condensed the information very much. There 
is as much between the lines as in them—see the 


bought and sold three or four times over ere they 
the retailer ; it is gambling, and should be 
stopped by du. 1 hope the day is not far off when 
colossal incomes will be taxed to death. I should 
say the middle men in Calcutta sweat fully 
£250,000 a year out of our produce. The buying 
broker is also the selling broker: —is that not 
enough? There have been many attempts to get 
t the middle man, and they all fail. ith teas 
ifferent classes are different prices, though all 
cost as much to make. The leaf that comes in to- 
day is spread on trays and becomes flaccid, and can 
be rolled to-morrow ; it is then allowed to stand and 
colour, and then dried smart over charcoal fires ; next 
day it is sifted ; the smallest leaves and little tips go 
through a No. 10 mesh, and form Peko 30 per 
cent.; the next larger, through No. 8, about 30 
per cent., is Peko Souchong; then a No. 6 sieve is 
used, and what passes is Souchong. What remains is 
Congo. These are then fanned by hand or 
machine, and the broken teas come out of each 
kind— broken Peko from the Peko; broken tea from 
the others. So it costs us as much to make what 
comes out as Congo as the Peko. Practically the 
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OLD LEAF — 


large and small leaves cannot be plucked separately, 
all are on one shoot, and it is plucked at one jerk 
with the finger and thuinb. Ouly very soft, sug- 
culent shoots will make tea, and in a general way 
it may be suid that the Peko is the smallest open 
leaf, and its unopened tip ; Peko Souchong is the 
next lower leaf, only half” wn, and the next 
below is Souchong, two-thirds grown. They all get 
a little broken in rolling and sifting, hence the 


„ brokens.“ Mature leaf will not roll at all. The 
shoot is nipped off at the dotted line.— S. E. PEAL, 
18 years tea planter, Assam. 


[49720.]— Indian Civil Appointments. — Re- 
garding Indian appointments, Government now 
favours pure Asiatics,’? to the exclusion of 
Europeans as far as is possible. Rurki is now 
closed to Europeaus and their descendante ; no 
matter how well qualified, they are not allowed to 
compete, and this is a just V 
mechanics and their sons. India needs two things 
875 which England can gladly supply, i. e., 
capital to open out the vast resources of the coun 
that now lie idle, and skilled supervision which ts 
necessary, and not found here, but in excess at 
home. The ENOIISH Mecnanic is eminently the 
paper in which this should be known; the great 
Indian problem ” is so serious, and so litth 
understood at home, that I trust our Editor may 
allow me briefly to state it. Instead of one nation, 
as we are, India is really peopled by a number of 
distinct races, with different customs, creeds, and 
languages, Fancy each county at home peopled by 
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different races; Middlesex all Chinese, Essex bim, 
all Mala 


v 

ys, Hampshire all Hottentots, Lancashire 
North American Indians; and each again cut up 
into distinct castes, that cannot mix. Fancy the 
rumpus if a low caste Hindu judge were to punish 
a high caste Brahmin criminal Paualit is hope- 
leas here, and is not desired. The social elements 
will no more mix than a cubic foot of air, a gallon 
of water, anda pound of shot. Again, look at the 
rapid increase in population, under such a climate, 
houses and clothes hardly necessaries to the lower 
millions ; a couple of yards of cotton cloth will last 


a man a ; à house can be built in a few days. 
In some tribes the women wear leaves! The re- 
ligions, too, encourage early marriage. Boys are 


fathers at 16, girls are mothers at 12. Formerly 
wars, famine, and infanticide kept population down ; 
but now we sanitate and vaccinate, we stop wars, 
we insure them against famines, and what is the 
result? Why, that a population lately 200 millions 
is now 250, and will soon be 300 and 400, and where 
is it to end? The millions, from the very nature 
of the case, are always just on a level with the 
food. They spri like mushrooms and are 
about as in ent. Many have a hazy idea that 
education can cure all this. But really our educa- 
tion to them (our three R’s) would be a curse, a 
cruel waste of life, as useless to them as Greek to 
our 5 classes. From childhood to death, 
from dawn to sunset, theirs is a slow weary fight 
for food. Instead of equals, we are very gods 
to them. Every illion sterling we sink 
here, every hundred English mechanics, and 
skilled supervisors, who come, save thousands 
on thousands from lingering death, by openin 

out new railways and industries. So muc 

for the question of population. As to educa- 
tion, the 10 per cent. of babus, traders, priests, 
rajas (the oppressive classes) get all they need and 
more. Weare pretty well ruining Bengal, where 
artisans are so needed, by making them all clerks, 
lawyers, editors, demagogues. Bengalis can cram, 
and spout, and writo in a way to astonish home- 


folks; but they won’t work. In a tea estate near 


there are two Chinese as carpenters at 508. per 
month each, a smith at 50s., and mason at 45s. ; 
et the boss of the factory, an educated man, is at 

s. only: the market is so overstocked. In fact, 
we overdo our education, and it’s of the wrong 
sort. This country has suffered through this. These 
editors of native papers pest preach little but 
mitigated treason. ey howl for appointments, 
and Government has to give, more and more yearly ; 
and if Englishmen are anywhere appointed for 
work they cannot do, there is a great fuss. But the 
real curse of India is the gross venality of the native 
officials—90 per cent. are so—and this is at the 
root of the N to the local self-government 
scheme and Lord Ripon’s Bill. 
will be bad for Europeans and the enterprises that 
we guide, that confer benefit on millions; bad 
for Englishmen of all grades, the non-official 
and artisan, or overseer especially. We cannot 
lightly say, Why keep India? —at any rate 
until we can withdraw the one thousand millions 
sterling England has sunk here in various ways. 
We cannot jauntily throw that over. But if we 
don’t take care, if we try to rule India on Western 
lines,” and introduce or try to force equality and 
representative institutions, we may be voted out of 
the country in the end and lose all. This is the 
problem—1.e., that while we may be Liberal, and 
even Radical, at home, we must be autocratic here 
—or go. We can never hope to rule India on 
Western and liberal lines; but it will be tried, and 
again tried, always ending in disaster, and be under- 
stood only when too late. If we gave political 
equality and representative institutions this year, 
we should be out of India next; and after a short 
spell of chaos, Russia would certainly step in, and 
we should feel the blow for ever. ‘‘ The Indian 

blem is quite as much a scientific one as poli- 
ical—in some phases more so—and I hope our 
Editor will permit my attempt at explanation, as it 
so deeply interests the class who take in ours. 
8. E. 18 years tea planter, Asam. 

[This reply just a little oversteps the scientific 
limit; and if we allow an old and valued corre- 
spondent the expression of his opinions, it is not 
with the view of inviting controversy, for which we 
have no space. We . with the 
opinions expressed, and we think that if the old 
traditions of freedom and fairplay that have made 
England what she is at home, and are yet to make 
her such a pattern and guide to the world as the 
most sanguine of her sons have seldom dreamed of, 
are to disappear in India, the English had better 
disappear with them. We do not, however, believe 
they will disappear, but that they will develop 
there as they have developed here—hindered, it 
may be, by many mistakes, by the misappreciation 
of the governed, and by the fears of the governors, 
but ultimately triumphant in the midst of a t 
nation, whose prosperity and happiness shall, i 
some measure, atone for the days when— 


„Britain, carrying sword and flame, 
Won an empire —lost ber name! 


Meanwhile Mr. Peal, and others who think with 


If these pass, it | P 


im, may read with some advantage Mr. J. Seymour 
Keay’s article in the current number of the Nie- 
teenth Century.— Ep.] 


[49904.]—Psoriasis.—During a recent visit to 
Bath I tried the waters for rheumatic gout. One 
day, while waiting my turn, I took up a book, 
Tunstall on the ath Waters ** (published by J. 
and A. Churchill, New Burlington-street, London). 
It has a ial chapter on the above, and one, I 
think, well deserving of perusal. Tunstall con- 
demns the use of lard, and recommends vaseline 
and petroleum soap. A gentleman well versed in 
chemi has written to me advising the use of palm 
oil instead of cold cream. The mixture would then 
be as follows :—loz. by weight palm oil, 1 drachm 
flowers of sulphur, | teaspoonful petroleum. These 
ingredients mix well together.—ALFHa. 

ee nee aod Bread.—(ur leavening 
system of breadmaking could not be taught by 
writing, as it does not depend so much on manipu- 
lation as on the skill to select the materials, which 
are never constant in quality. Cypher’’ should 
see The Miller, London, for last November. I 
could not say much more than I have done there. 
But bread equal in quality to the best anywhere 
can be made with the Paris yeast I have referred to, 
with 80z. yeast to sack for half sponge, without 
ferment, and 34 to 4oz. yeast for quarter sponge.— 
W. A. THOSS. 


[50151.] — German Pressed Yeast and 
Bread.—A trader has told me that many cwts. of 
this yeast are lost every year through careless 


handling of the cels in transmission, both b 
rail and by sea. Ifa package of it is let fall, or is 
jerked about suddenly, it is killed, and be- 


comes perfectly useless! Possibly carelessness in 
this matter may sometimes affect the quality of 
what Cygnet' has manufactured, and also that 
in bread-making nothing hot must be mixed with 
the barm, only barely tepil water, &c., else the 
sponge will not rise.—H. 0˙B. 


CV Pressed Yeast and Bread. 
I cannot see that I have misquoted Mr. Thoms, 
as in the original he says, speaking of yeast 
fungus: sugar fungi of wheat, I find iu the 
nucleoli, from which are developed starch granules, 
c.“ I said, if Mr. T. can prove this, he has txdecd 
made a discovery, and to this I will add, that if he 
will only send the discovery to the R. M. Society 
or the Quekett Club, he will be informed of its 
true value. A microscopist often sees what he wants 
to see; ergo, the eidola spectis’’ given, what will 
be the worth of the result? Joking apart, what on 
earth has the division of a plant cell, in the stem or 
caryopsis of a cereal, got to do with the comparative 
budding or cell division in yeast? As cells, the 
rocesses have analogy ; but it is only the analogy 
of cell life, it being too much to expect us to believe 
that the said organisms are produced or evoluted 
directly the one from the other. I must say that 
Mr. T.’s explanation leaves us more in the dark 
than we were before! With respect to hetero- 
genesis, the balance of pod given by Pasteur 
against it, is immeasurably stronger than that by 
Bastian for it (See Tyndall’s ‘‘ Floating Matter in 
the Air.“) I should be sorry to give offence ; but in 
lieu of a A,th and C eyepiece, I recommend our 
friend Mr. Thoms to keep to the level“ of a jth 
and B for a little longer. No doubt Mr. T. has 
found all German yeast adulterated (as he calls it 

with over 5 per cent. of starch. A distinguishe 

maker once told me that 10 per cent. was the mini- 
mum in summer, and 8 per cent. in winter—at all 
events, I am positive that the average is from 12 to 
25 per cent., and that its use is simply as an absorb- 
ent of moisture to prevent the cells reacting or 
‘“‘ feeding ” one on the other, which rapidly spoils 
any sample. It is well known that ordinary 
brewers’ yeast, when pressed, will keep and travel 
better when well drdined, than when any notable 
quantity of the beer is leftinit. If Mr. T. will 
carefully and candidly read Dr. Graham's Lec- 
tures on the Chemistry of Breadmaking,” he will 
find the reasons I allude to, not given in so many 
words, but plain to see fo: all that. That the value 
of bread is “what it will bring in an open 
market is incorrect, as the over-white, spongy, 
moist (water weighs :) stuff purveyed by too many 
bakers is certainly not good bread, even though it 
„sells“ freely enough, and that it is dry and un- 
palatable in 24 and 36 hours is but fact. This is 
not the case with good household home-baked, and 
I should have been glad to have been accommo- 
dated with a trade reason. However, perhaps, 
Mr. T. may be induced to give proof, in extenso, 
of the vegetul phenomena to which he has referred. 
If true, all praise therefore be to him. In justice 
to Mr. T. it may be as well to say that, in his error 
as to German yeast being from a ‘‘ sedimentary 
fermentation,” he was in good compauy, as Dr. 
Graham, in the Cantor Lecture above mentioned, 
made the same mistake. Your correspondent 
“ Cygnet,” sends us a capital letter. He may take 
heart that yeast is still, and to be, used in Euglish 
bread, for without it the said bread is poor, mawkish 
stuff. It is quite true that the manufacture of dry 
yeast has been commenced in Scotland, and the 


product is a success commercially. Itisa pit that 
elgium 


we should pay over £450,000 a year to 

alone for Schiedam pressed yeast, when our people 
(as “Cygnet” says) could make it equally well. 
The usual price of London pressed yeast is £10 a 


ton, and, when this has been shipped, refermented 
in foreign distillery, and brought back again to us, 
we pay for it from £48 to £57 per ton! Thiswa 
loss to our country, and should stimulate commer- 
cial effort. Mr. Thoms names his yeast from the 
flour used therewith ; but I think his fanciful cogno- 
men ought to have been Saccharomyces tritici, not 
triticum. Will ‘‘ Cgynet”’ communicate address to 
F. C. S., F. R. M. S.? 


[50151.] German Pressed Yeast and Bread. 
—As Mr. Thoms re says, it is unreasonable to 
compare Continental milk bread and English water 
bread with another. I remember that a few years 
ago it was tried to introduce in a large city abroad 
what was called water wheat bread.” This water 
bread was supposed to be a fine and cheap change 
for the poorer and middle classes who live almost 
exclusively on the hard, tough, rye bread. The 
attempt failed totally, although a wealthy firm 
brought it out aud made quite an agitation of it. 
No doubt the failure might be ascribed to the mis- 
take of namiug the bread water bread, and it 

ot ridiculed by the jolly folks of the Princese of 

Tales’s homestead. Had it first been called ES 
bread, I have no doubt people would have stuck to 
it until they got used to it. My own experience is 
that when I first came to England two years ago I 
did not care for the English bread, and wished I 
was home again, same as, I suppose, that dis- 
gusted forciguer” does; but how I bave got 
used to it, and when I come abroad I am thus sin- 
gularly situated, that now I cannot digest the rye 
bread, which I like, and the milk bread I find too 
milky. There is decidedly no doubt that good 
yeast is the principal agent for the making of good 
bread, and as an experienced maker and merchant 
of yeast I shall try to explain in a popular way 
the why and wherefore. There is no actual 
difference between brewers’ and distillers’ yeast— 
i.e., cells. All yeast which causes the alcoholic 
fermentation is alike—same as barley or wheat or 
rye or any sort of corn is alike to people not in 
the trade.“ But in the bulk it certainly seems, 
and is, very different. This is all caused by the 
hops, in which there is a gum substance, which 
covers every yeast cell, and thus fibre, husk, and 
sundry extrancous matters are held fast, us it 
were. This matter defies every attempt of 
ever getting the brewers’ yeast clean, same as the 
distillers’ yeast, which by very simple and easy 
means can be freed from these extraneous sub- 
stances. It is these dead plant and fibrous matters 
which putrefy and make the yeast go soft, blow 
up, &c. The purer the yeast the longer it keeps. 
When yeast is put into dough it will at 
once feed on the saccharine, thereby converting 
it into alcohol and carbonic acid gas. This gas 
must have room, and consequently openings form 
in the dough—i.e., it rises. When bread has very 
large openings we may know that the yeast hus 
not got properly distributed in the dough, there 
have been too many cells gathered together in one 
spot—not necessarily because it has not been 
kneaded well, but the yeast is apt to cluster 
round one starch granule. The flavour of the 
bread depends upon the purity of this carbonic 
acid gas. But suppose now that we use brewers’ 
barm-—and I may here mention that the 
brewers ought, at least, to sieve the yeast 
through a fine sieve, No. 110—120, which would 
remove the greater portion of the dirt. It is oer- 
tainly disgusting to find in a loaf of bread a whole 
husk of malt, which some people would swear was a 
‘* chew of bacco, and perhaps never no more 
deal with that baker. But even if well cleaned, 
the brewers’ barm contains a quantity of matter 
which is in a continual state of putrefaction, and at 
the same time as the yeast is fermenting and rais- 
ing the dough, these various nasty -smelling gases — 
the result of every ordinary decomposition —mixes 
with the carbonic acid gas formed by the yeast. 
The brewers’ barm is very varying in purity one 
day by another; and sometimes, when it is very 
bud, the flavour of the bread will tell. The Conti- 
nental bakers, for their white bread, use only pure 
distillers’ yeast, and they will not accept the yeast 
if it is one day old, and they insist upon having it 
brought round twice a day. In England it is very 
different: bakers generally take some foreign 
in, but nearly nothing is used n the bakery, and 
only what bit is left has got old from the 
where people call for a penn’orth, may be used. 
behind the curtains, and you will find five or six 
big pots, with a mixture of potatoes, mash, and 
brewers’ yeast. This mash, even if it nourishes the 
yeast, adds still more to its impurity and putrefy- 
ing matter. a teen a baker at present uses, say, 
Sulb. of brewers’ barm at Id. per Ib., that would 
equal, say, 40lb. of German barm at 8d. a lb. The 
first kind would cost him 6s. 8d. per day, the other 
268. Sd. If he, therefore, used that German barm 
only, how is he to become compensatod for the 
difference, which means £350 per annum / It is 
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my opinion that we shall never get right until we 
make yeast in England, and the cost price of yeast 
is only from 3d. to 3}d. per lb. Yeast made and used 
the same day is, of course, much stronger than if a 
week old. e operation of yeast-makiugis a very 
complicated one, which Could. not be properly ex- 
lained in these columns. It is incorrect and mis- 
eading, such as ‘‘Cypher’’ explains it, that it is a 
pce in the preparation of Hollands gin. 
use yeast can very well be made without the 
presence of gin; but gin, or alcohol in general, can 
certainly not be formed without the presence of 
yeast. Yeast from Scotch distilleries has been in 
the market for years, but sells badly because of its 
weakness. The reason for the strength of the Ger- 
man barm is (1) the use of rye and maize which 
contain e amounts of albumen ; (2) the use of 
green malt in piace of kiln-dried malt; (3) that the 
yeast is developed under very favourable non- 
exhaustive temperatures. Bascd upon the re- 
searches of Pasteur and others, yeast manufac- 
tories are now working with great success abroad, 
on the theory that yeast can be cultivated without 
the formation of any alcohol. This system is of 
the greatest importance to this the largest yeast- 
consuming country in the world, and is about to be 
carried out on a large scale under the style of the 
“ Lancashire Yeast Company, Limited.” The 
system has been carried on in England for some 
time, and success is certain, so I can with reason 
foretell that within 10 years no yeast need be 
fetched from abroad. The wealth of the pre- 
sent importers, and a strange prejudice to Enghsh. 
made yeast is all which has to be overcome, 
which may easily be done when large enough 
capital is there to show off and to demonstrate. 
I shall only yet just inform ‘‘Cypher’’ that the 
brewers’ yeast which is sent abroad stops there. 
Many years ago they did various kinds of tricks in 
Holland ; but that was when they could not make 
all that people wanted over here, and when people 
were disposed to take anything as long as it came 
from abroad. Concerning the adulteration with 
starch, that is really a white fraud in every 
sense. It originates from when we had more primi- 
tive presses, which could not press the yeast, when 
uite pure, fine enough. Nowaduys, the English 
shopkeepers will have it mixed, because they say 
that if it were too strong, they won't sell so 
much.“ The foreign yeast is generally invoiced 
either mixed ” or pure, so it is no advantage 
to the makers. I see one correspondent says the 
foreign yeast is white ; another that it is not. They 
are both right. The Dutch yeast from Holland 
cannot be called white, and is very quick in its 
working; but the German, Danish, and French 
yeasts are white, but slower in working. The evil 
1s that the Dutch yeast generally is called German, 
which of course is quite wrong.—C. R. Bonne, 
Manchester. 

(50265.]—Prepared Bichromate of Potash.— 
Many thanks for ane cue my query, but I fail in 
ory ing the bichromate. What is the reason of this? 

ould the application of heat be effectual, or do 
I use too much acid? If the latter, would you 
please say what quantity of bichro. I ought to use 
to half a pint of acid ‘—T. E. Lewis. 


[50357.}—Sodium Hydrosulphite.—I beg to 
thank Mr. Wm. John Grey and Mr. Bennett for 
their replies to this query. Yet I fail to see where 
there can be any doubt as to what compound was 
inquired about, especially when the formula was 
also given. I venture to say that sodium thiosul- 

hate (Na- S: Oz) has been longer known as sodium 

yposulphite than the compound inquired about, 
having the formula NaHSOs, and corresponding to 
the acid H, SO:. As I want it for its bleaching 
Properties, I will report my experience of the 
substance in due time.—K. C. N. S. 

[504 19.]J— Positives on Dry Plates. Could 
W. Robinson, junr., kindly tell us whose plates are 
best 19 dea tor the above, and the exact formula 
for the developer 7 — J. L. 

1504 68.] — Fishplates for Rail Joints.—I 
have not only heard of, but have seen, these plates. 
There were some laid through Peterborough station 
on the Great Northern Railway quite recently. 
They are thicker in the middle than at the ends, as 
per the inclosed rough sketch, and weigh about 
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10lb. each. I understand they are known as 
flexible plates, and are the invention of Colonel 

Long, an American. What in the world is meant 

195 calling these flexible I don't know, but would 
ike to.— SEFTON. 


(50496. —L. and N. W. Locos.—The first of 
the freight engines with the Joy valve gear was 


built some time before the Experiment; opinion is 
divided as to the relative merits of the Joy gear 
and the link motion. Apart from the motion of the 
valve, two great advantages arise indirectly from 
the use of the J oF gear — (1) more space is obtained 
for the crank-axie journals on inside cyl. engines: 
and (2) the firebox may be lengthened on outside 
cyl. engines. This latter advantage is of especial 
value with American engines, on account of the 
bar framing prohibiting the firebox being made as 
wide as is usual in England. If Mr. Thompeon 
wishes it, I can send a diagram of the Joy gear as 
fitted to both the Experiment and also the freight 
engines. The Joy gear is in use on, I think, four 
locomotives in this country.—GuipE YokE, U.S.A. 


[50497.}—Watch Dials.—Thanks to W. B.,“ 
p. 414, for answering my query; but what I wish 
to clean is a gilded dial, with painted figures, that 
has gone nearly black. I have tried benzoline, but 
failed.—CountryY. 


1 L. I. aad S. Engines. — E. E. R. S.“ 
ill find full dimensions and drawings of these 
engines in Engineering for Jan. 14th, 1881. —GUIDE 
Yoxs, U.S.A. 


[50530.] —- American Loco. Valve Gear.— 
The Stephenson link motion is almost universally 
used in this muong although arranged differently 
to the majority of English engines. On American 
locos. the valves are placed in their proper place— 
viz., on top of the cylinders, rendering the valves 
easy of inspection, and enabling an Allen or a 
balanced valve to be freely used. The eccentrics 
are fastened on to the driving axle in the usual 
way between the wheels. The eccentric straps are 
as a rule cast iron, which is an excellent material 
for this purpose. The eccentric rods are fixed to 
the links on the side a short distance down from 
the top of the link, which enables the link block to 
be in the same ceutre line asthe eccentric rod when 
the engine is in full gear, whence it follows that 
the throw of the eccentrics = travel of valve in 
full gear. The link is hung one side only—from 
the middle—by a hanger, the other end of which is 
attached to one of the arms of the lift“ or 
“ tumbling ” shaft. The link-block pin is attached 
on the side remote from that which the hanger is 
attached to, to the lower arm of the rocker.“ 
The upper rocker arm is attached to the valve rod, 
to which the valve stem is fixed. Reversing is 
usually effected by means of the well-known lever 
working against a notched sector. Some roads, as 
for instance, the Pennsylvania, the P. and R., and 
the C. R. R. of New Jersey use a_ steam reversing 
gear on some of their engines. Cast-iron expan- 
sion links have been used with good results on 
the Erie R. R., and some master mechanics 
advocate cast-iron rocker arms. I should mention 
that instead of rea weight, to counterbalance 
the weight of the link, &c., a spring is nearly 
always used. If Russell desires further informa- 
98 3 be glad to oblige him. — Gulẽk YOKE, 

50540. — Books on Ohemistry.— The most 
useful and practical book on chemistry that I have 
met is Reynolds's Experimental Chemistry, price 
from 1s. to ls. 6d., Lon Green & Co. Next 
in order of merit is Introduction to Inorganic 
Chemistry, by Valentine, J. and H. Churchill; 
then Roscoe’s Elementary Chemistry.“ The 
above are all useful, cheap, and practical books, 
and cover a large area of thought.— R. R. R. 


50 540.]— Books on Chemistry.—I beg to 
thank all ade acti who have kindly answered 
this query, and I wish to inform Nun. Dor.“ and 
Mr. Piper that they have completely misunderstood 
the meaning of it. Nun. Dor.” states that the 
reason I am dissatisfied is because the book I desire 
cannot be had at 10s. or 12s. Now, that was not 
the reasou. Why I was, or rather am, dissatisfied 
is because every correspondent, except Henley 
Richmond and L. Archbutt, wi rsist in 
recommending me three or four different books, all 
written by different authors, and ranking froma 
simple treatise to the highest and most difficult 
branches of chemical science, which proves that 
the majority of correspondents evidently think that 
Iam a mere beginner, and therefore advise me 
books which only oy eee will suit me. They 
are quite mistaken. If they had only looked a little 
more intently at my query, they would have per- 
ceived at once that it only required one good book, 
and when I say a good book I mean a book that 
will give a faithful and accurate account of the 
most minute portions of this science, and at a price 
ranging between 10s. and 41, but not over that 
amount. As regards Mr. Piper, he says, assumin 
the querist wishes to start at the beginning, whic 
is exactly what I do not wish to do, having already 
started some time ago, and then he on to refer 
me to books which contain only the mere rudi- 
ments of chemistry—very useful to the beginner, I 
have no doubt, but utterly useless and disinterest- 
ing to the more advanced student. I may here add 
that I have seen and partly perused most of the 
books readers have advised me, and I have come to 
the conclusion that the two best books at present 
published, both as regards price and the amount of 


information given, are Fowne's Chemistry, in 

two volumes, and Bloxam’s in one. Wo Mr. 

Allen or ‘‘ Chemicus” please state which of the 

oo works they consider to be of the best ?—T. E. 
EWIS. 


(50565.]—Meteorological Iastrumeat.—Some 
time ago, I made some interesting experiments on 
atmospheric electricity in the following manner. 
To a tree forty yards from my house, I fixed firmly, 
at a height of 30ft., a tin can, mouth downwards. 
in which was cemented a cylindrical loz. white 
glass phial. Having cut out a strip of the tin can 
about half an inch wide, so as to show the neck of 
the bottle, I attached a stout ring of vulcanised 
indiarubber to the bottle, and to the ring a sufficient 
length of copper wire to reach the house. I brought 
this inside through a glass tube inserted in the 
corner of a pane of glass in a window. The glass 
tube was coated inside and out with shellac, and 
the ends closed with corks, through which the wire 


passed, and was attached to a hook inside, by 
means of another vulcanised ring. At about 20 
yards from the house I fixed another wire, about 
two feet long, 1 a weight at the bottom to 
keep it upright, and terminating above in three 
sharp points. Inside the room was a brass knob 
resting on another knob, with a wire leading to a 
well. By sliding the chain a little on one side, I 
could at any tine examine the electric condition of 
the atmosphere. In fiue weather the electricity 
was generally positive; in rainy and stormy 
weather it varied. Snow and hail produced ks, 
and a Leyden jar could be rapidly charged. During 
thundery weather, the earth connection war 
generally maintained.—J. HARGREAVES. 


50579.] —- Rheumatism. — Does not the one 
letter apply to both? At any rate, you will find in 
recent volumes a number of replies on the subject. 
—E. T. M. 


1 
F does not Country- 
man take the dimensions of some existing engine 
and boiler suited to his requirements? To work 
out the calculation properly as he puts it would 
take about a day—or at least more time than any 
one ought to ask for. It would have been milder 
if he had got the engine, and knew the size of that ; 
but the only data he gives are—about three-quarter 
horse, 2Ulb. pressure, and 120 revolutions. If 
„Countryman will say what he wants to do, I 
will see if I can assist him; but at present his 
question is too large to take up.—Essak. 


follow it. 

t seems strange that querist does not know what 
to do do, as she seems to know that it is erysipelas. 
—L. R. C. P. 


50615.]J— Weight of Eagines.—If W. B.” 
means with tender, I think he will find that some 
of the Great Western broad gauge run up to 72 
tons in road-worthy order; but J have not kept 
any notes. I should think some of those gentlemen 
who keep the Nos. and names of engines, could 
answer your APE SDD; which is of rather more 
importance.—T. P. 


[50628. —8podium.—ī guess this has some- 
thing to do with soapwort, a decoction of which 
will gelatinise many of the products of petroleum ; 

rhaps granular spodium is ground soapwort. 

here did A. Lloyd find the process described f 
Because vaseline is one of the later distillates of 

troleum, and it may be that the granular spodium 
is the filtering medium. Nux. Dor. 


[50629.]—N. B. R. Engines.—The ‘‘ Rose- 
neath” class are eight-wheeled, four-coupled 
behind, side-tank engines, with a leading four- 
wheeled bogie. The chief dimensions are :— 
Cylinders inside, inclined 1 im 34, 17in. by 26in. ; 
coupled wheels, 6ft. diameter; bogie wheels, 
3ft. Gin. diameter; bogie-wheel base, 6ft. 6in. ; 
from centre of bogie to cr. of drivers, 9ft. 10in. ; 
ers. of coupled wheels, 8ft. ; boiler-barrel length, 
10ft.; smallest outside diameter, 4ft. 4in.; 220 
brass tubes, length, l0ft. Sin.; outside diameter, 
13in. ; connecting rod, crs., 6ft. Gin. ; centre line of 
boiler from rails, 7ft. 2in.; height of stack from 
rails; 13ft.; capacity of tanks, 950 gallone.— GUIDE 
Yoxr, W. J. A. 
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[50704.]—Cyl. Electrical Machine.—To Mr. 
LancasteR.—I have modified my machine to 
comply with your instructions, and have got a 
ark 2}in. in length. But I find that there isa 
large quantity of electricity—negative, I suppose— 
which is carried on the flap (which is made of 

gist’s oil-silk), which 1s prejudicial to the 
efficiency of the machine. How oan I overcome 
this ? chain attached to the. rubber does not 
it off, and the whole of the silk glows with a 
eran coating, which seems about sin. deep.— 
C. P. C. 

[50709.]— Una Boat.— In last week’s, for 2in. 
by lin.” read 2ft. by Ift.— R. HANNEN. 

B Organ.— Thanks to those 
who kindly answered my query. I have procured 
a balf- row of reeds already voiced, and think I 
shall succeed now; but I am afraid I shall not 
‘equal the American voicing—that gives a ve 
different tone to what I contrived to get. 
don't understand what Mr. er says about the 
mouths of the tubes being too large, because pre- 
sumably the makers should know something about 
that, and I certainly should not think of makin 
them larger. I can agree with your corresponden 
that the cause must be removed before the cure 
can be effected, and while thanking him for the 
intention of his reply, Iam afraid his practical 
experience must be very small if it has taught 
him that the tone does not depend so much on 
the voicing of the reeds as it does on the form and 
position of the tubes on the soundboard.” My ex- 

rience is not large; but I believe the makers 

ow where to put the tubes, and I have aural 
demonstration that the tone does depend on the 
voicing of the reeds. I shall get along very well 
now, I think.—C. K. 


[50760.]—Momeatum.— To H. Parxms.— 


Your formula—viz., V = V64 x 1:16 and V x 
mass = momentum is correct, and agrees with my 
reply. But your arithmetic is very faulty. You 


multiplied the square root of 64 by 1°16 instead of 


‘by the square root of 1°16 Vet x 1:16 (when cal- 
culated correctly to 7 places of decimals) = 8 x 
3415632 = 2°7325056 the velocity. which, multiplied 
by the mass 52 = 1420902912. Answer. Your 
previous three solutions (?) are very misty, and you 
wound up with 25 x 1} = 25°83 instead of 29°16.— 
R. B. HEDLEY. 

(50764.] —Perspiring Haads.—I feel very 
much for Watchmaker.” Apparently this affliction 
must be endured. I suffer in the same way, and 

ve tried all the remedies suggested in ‘‘ ours ” at 
different times, but without any benefit. I think 
mine must be from nervousness, for when I am 
alone or not thinking about my hands they are per- 
fectly dry; but the instant I meet a friend or go 
into company, my hands are bathed in perspiration. 
As I do not like ufflicting my friends, nor care to 
risk their thinking my hands disgusting, I refuse 
all invitatious and go nowhere. Consequently, I am 
losing all my friends. I would puy any reasonable 
amount for a remedy.—S1. 


(40778. J—L. and S. W. Engines.—The par- 
tic ‘ Meteor” gives apply to these engines as 
they were originally built, but do not hold good 
now in some respects. Is he quite sure about the 
heating surface of tho old 7-footers? It is very 
close work to get 248 tubes of the size he gives into 
a boiler only 3ft. Yin. diameter. The tubing of 
Canute seems still more incorrect, although they 
may have been as he gives them when the combus- 
tion chamber was in use. The removal of this and 


ere are, or were 


very lately, thirteen 7ft. engines of Mr. Beattie’s 
deaign—viz., Nos. 73 Fireball, 74 Firebrand, 75 


Fireking, 95 Ceutaur, 96 Castor, 97 Pegasus, 98 
Plutus, 99 Phlegon, 100 Python, 157 Clyde, 158 
Lacy, 159 Castleman, 169 R. H. Dutton. The 95- 
100 class were built in 1868, and Clyde in 1859, but 
I do not know dates of others. Nos. 151 Montrose, 
aut aD Marmion are new goods engines.— 


50785.]— Bicyclists on the Road.—I think 
Justitia“ rather pointed in his remarks, and if 
he has an answer to the query he should answer it 
without venting his temper on another corre- 
spondent who kindly answers such query. Jus- 
titia has only to refer to the petty charges heard 
at the Mansion House on the 23rd June, and he 
will find that the sitting Alderman, on deciding a 
charge, in addressing a eats for riding a bicycle 
was of my opinion, and said that calling out and 
ringing the bell does not justify a bicyclist in 
colliding or running over any foot nger. The 
alderman jus‘ly ordered the bicyclist to pay a fine, 
and the bicyclist, uot having any money, was sent 
to gaol for three days. ‘‘ Justitin’s"’ idea that, in 
running over a person or in a collision with a vehi- 


cle in the public streets, it is necessary to prove that 
it was will ully done to recover damages, is clearly 
wrong. To recover damages, such collision should 
be accidentally done, for if done wilfully, and 
death or other bodily occurred to any person 
in consequence, there would then be a case for 
the criminal law to adjudicate upon.— LEx. 


[50789.]-—L. B. and S. C. Engines.—One of 
the engines (the lower one), of which ‘‘ Dalston 
Junction“ sends sketches, is of the Stephenson 
class, but the other is of quite a different class 
from Belgravia ” class, which it purports to be. 
These are oft. 6in. coupled-behind engines, with 
outside frames. The one shown is a D2 class 
mixed engine.—W. B. P. 


(50789.]— L. B. and B. C. Express Engines.— 
With all due deference to your correspondent 
“ Dalston Junc.,“ I must say his drawings 
of the Stevenson and Belgravia are mis- 
leading. The former is a fine-looking engine 
with Oft. 6in., I believe, drivers; but the 
great penini is that the tender wheels have 
inside ings only. Belgravia is a four-coupled 
behind, not front, as drawn, with probably 6ft. 6ft. 
wheels. I think your readers will agree with me 
that these very interesting details of locomotives, 
which appear from time to time in your paper, should 
be as accurate as possible. For this reason I beg to 
offer these remarks. Can any reader give us full 
details of the Devonshire ” type of L. B. and S.C. 
engine, front- coupled with tft. wheels at least, 
which are to my mind the finest-looking of any on 
their line.- R. H. G. 

50790. — N. L. R. Engines. — It is very good 
of ‘* Dalston Junction“ to send sketches of engines; 
but can he not make them a little more accurate 
than the one marked Fig. 3? Both boiler, tank, 
and wheels are much too small, and the engine 
could not possibly move, as the piston-rod is in line 
with top surface of driving heel. W. B. P. 


[50792.J]—G@. W. Engines. — Twelve lines from 
the bottom of the page there is a misprint. Many 
were broken up unless they have been replaced, 
should read, „Man were broken up: and, unless 
they have been replaced, Nos. 10, 13, and 14 are of 
this class.’’— METEOR. 


r W. R. Engines.— T. P.“ page 
393, is mistaken in supposing Emperor, 
Dragon, aud Bulkeley, to be new eugines 
(8ft. B. G.). The Emperor was built in 1847; 
the Dragon in 1848; and I do not know when 
Bulkeley was built. These three were rebuilt 
at Swindon in 1880. The last of the B. G. engines 
was the Lord of the Isles,” dated 1851, which, 
owing to its being at the Exhibition of that year, 
did not commence working until late in 1852.— 
METEOR. 

[50810.]— Zinc Powder.—I have made this by 
heating the zinc in an iron plnmber's ladle ; when 
all is melted, take it off the fire, and with a piece 
of iron rod, say, an inch diameter, commence to 
stir round rapidly until the zinc is finely powdered. 
One or two operations will teach the querist more 
than can be written on the mutter. ł should say 
that some zinc, probably impure, is inclined to be 
sticky and form in a button. When this occurs, 
aot 8 aves and the operation is quite easy.— 


(30828.]— Discharge into Reservoir.— Having 
taken the length of pipe in feet instead of yards, in 
mg previous reply, J will now use the correct data. 
Using “Darcy's”? formula, the coefficient of 
friction for a 3in. pipe is 006, the loss of head due 
to friction of mouthpiece on entry of water into 
pipe from reservoir is actually 505, for which I 
used 6. I shall not argue as to the available head 
from the filter. The equation for V is now 


i Vè - VY? i “ 

631 = -— 505 „— + 1 x 006 x 575 x 
y -i 
Vv? 


3x 4- 
) 


29 
from which V = 4°94ft. per second, and number of 
gallons discharged per minute is 9U0°).— (QUILL. 


[50859.}—Crystoleum Pictures.—In answer 
to the query of R. Douglas, I am told that starch 
paste is a perfect substitute for the adhesive 
mixture sold by the artists’ colourmen for sticking 
the photos on the glass; but I cannot say whether 
linseed oil will answer the same as poppy oil. I 
have never used the preservative medium, and 
cannot say what is its composition. I must ask G. 
Dunbar (00946), to thoroughly study the instruc- 
tions I gave in No. 936, as he seems not to have 
read them at all. In the event of the photo. drying 
before all the paste is extracted, the following is 
from the instructions I gave :—“*The photo. will, 
no doubt, get dry before all the paste is out; in 
that case it must soaked in warm water fora 
minute or so, and again squeegeed until all the paste 
is removed.“ &c. Should not advise boiling water 
unless he has a good supply of glasses. Arter the 
Photo. is made transparcut, have the eyes to be 
1 5 on the back of the photo.? Again I quote 

om my article, The hair, eyes. collar, jewellery, 
lips, and all prominent parts are painted on the 


photo itself; on the back of the second glass is 
poama the complexion, dress, and background.” 

cannot state more plainly how to paint the zecond 
glass, than that the complexion, 
ground are the ony parts painted thereon, the 
colour for which need only be daubed on, keeping 
within the outline ; but, of course, the more evenly 
it is laid on, the greater success will the picture be. 
—Rojam SEMAJ. 

[50867.]- Small Dynamo Machine.— Many 
thanks to W. P. A.“ for his information: but I 
am a long way from being on the right track, asI 
have my F.M. coils connected up, as described by 
him in bis reply to my query. What I wanted b 
know is, whether my machine is made in propor- 
tion, and whether the wire I have used is suitable 
for such a machine, as I am inclined to think that I 
am on the fine side, as I have tried every possibl: 
way, but the current secms to die away in the 
resistance of the F.M. coils. I should much 
obliged if W. P. A.“ would give me a description 
of his dynamo or by private letter.—J. Surroy, late 
Royal Engineer. 


[50882.]— Registratioans of Designs.—Any 
person who shall wilfully apply any mark of 
registration to any article of man ture in ver Bie 
whereof the application of the design thereto s 
not have been registered, or who shall wilfully 
apply the registered mark or sell any article of 
manufacture as such, without due authority applied. 
shall be subject to a penalty of £10 to be recovered 
by the proprietor of such design, with full costs of 
ue in any court of competent jurisdiction.— 


([50888.]—Photography.—If this querist will 
look in the hotographic News, he will see that he 
is weakly chaffed. Nevertheless, if he should 
apply to the publishers of nid ws a they will be 
able to supply him with a g handbook, and I 
should think that Mr. Lancaster would be able to 
do the rest for him. Even editors haveto begin in 
a humble way, and though he won’t be able to do 
all he wishes on the sum named, he will be able to 
muke a fair start, if he limits his desires within the 
bounds of the possible. A lens that is adapted for 
one kind of work is not always the best for others, 
and for some is practically useless.—T. P. 


[50888.]—Fhotography.—Economy is the rule 
of the day, and a very good rule I find it: there - 
fore I shall advise you under this head: first get a 
camera large enough to take whole plates; this is 
a most comfortable size. You can take pictures, of 
course, any size under whole plate with this camera 
by having different carriers to suit the different 
sized plutes. You can easily make the carriers 
yourself of sizes to suit you when you have seen one. 

f money is no object with you, get a camera that 
will have a bellows woy and that will fold u 
neatly ; this you will tind a great convenience. 
otherwise, you must put up with a cumbersome 
bundle, if you get a whole-plate camera; but 
persons without means must put up, like myself, 
with various nuisauces that otherwise would be 
easily ridden over. Don’t waste your money on 
“ books on photography,” but get the manuals of 
Messrs. Muwson aud Swan, Newcastle, and the 
Sciopticon Company on Photography, and you will 
see at a glance all you will require in the way 
of apparatus. If you take my advice you would 
oo a price list from the various second-hand 

ealers, aud these manuals, aud think over them ; 
form your conclusions then as to what you want, 
and act accordingly. If you are near a photo- 
grapher get into his good graces, and ask him to 
show you ‘ how it’s done.“ You are bound to 
succeed if you go according to the manuals; but it 
is better to see someone do some pictures first. You 
can then put ou all your talent, and outstrip all 
pictures 8 taken, and then the community will be 
proud of you. But first get an ordinary whole- 
plate lens and camera (if you buy smaller you will 
only be sorry when you get a bit more up to the 
thing), and then the books I spoke of, and after 
that such apparatus as gon think you want. Then 
proceed, and let us all hear how long it takes you 
to get a good picture. I will give you any informa- 
tion I can if you advertise your address, ns it is 
unpleasant to old readers to have the same old 
story put in the paper week after week.—L. Gus- 
BINS, Cappoquin, co. Waterford. 


5 Traction Engines. 
— These engines are very light at the front end: 
consequently they turn corners badly when pullin 

hard—that is, they want to keep straight althoug 

the front wheel may be turned in the lock. They 
are unsuitable for uneven roads, the weight being 
so unevenly distributed. The boilers are usually 
vertical, with not much heating surface, and, of 
course, bad steamers.— TRACTION ENGINE DRIVER. 


Af „ Paint for Venetian Blinds. 
— Minera green finely ground in turps, and a small 
quantity of white lead to give it body. The white 
lead will seem to spoil the green, but it is absolutely 
necessary. This is mixed up with turpentine varnish : 
it does not blister in the sun. If the blinds have net 
been painted before, ney must have a light coat of 
grey in half and half.— H. O. 


Juny 13, 1883. 


50902.] —- Jewels of Watches. TO Bijou.“ 


When a watch is described as jewelled in six or 
eight holes, that means singlo jewels, such as jewels 
in two balance-staff holes, pallet-arbor holes, escape 


wheel, aud fourth-wheel holes. — D. M. C. 


50901. — Moment of Inertia.—r? = 


12 


is the formula for finding the square of the radius 


of gyration for a rectangular lainina, in which the 
axis is perpendicular to the plane, and passes 


through the centre of gravity. The same result 


would be obtained by tho formula 
„„ 

3 
If J. S.” procures a sheet of section paper, to be 


obtained from the dealers in draughtsmen's 


materials, which is divided into inches aud tenths, 


he can easily prove the truth of those formule for 


himself by measuring off the distance of each little 
square from the axis and squaring the distunces so 
obtained; then the mean of the products will be the 


square of the radius of gyration. If— 
a = lin. 
h = Sin. . 
C 5-4165 
12 12 
or 
e edle 
3 30 
r = 4/5416 
= 2˙327in. 


To insure accuracy, it is better to obtain the square 
of the distance of cach poiut from the axis by the 
following method. Divide the rectangle into areas 
of 2in., then the squares of the distance between 
the axis and the centres of the areas farthest off are 


respectively — 
3°97 + 4 = 15°37 
89? 4 22 = 15.25 
3°92 = 1521 
3°97 + 21 = 15˙25 
3°9? + 4 = 15°37 


and 2 being respectively the distance between 
the centres of the central area and the outer oncs. 
Proceed in a similar manner with the next row of 
areas 8 

S7 + 41 = 13°85 

3°77 + 2˙ + 13°73 

and so on. If care is taken to avoid errors, the 
result should be identical with the value assigned 
to! by the formula. The moment of inertia is 
the product of the square of the radius of gyration 
into the mass, or— 


w 
I= . 


é 


g 
For British measuros, distances are expressed in 
feet and weight in lb.—Norru BRITON. 


150903.) - Telescopes. To . ASTRO.“ — There 
is no doubt that Dr. Blair made very perfect o.g. “s 
on a small scale, and the principles of his method 
are very intelligible ; but the details, including the 
mode of correcting the spherical aberration, which 
would be absolutely essential to success, were with- 
held, and for the obvious reason that the doctor’s 
son undertook to construct them for sale; but 
whether he ever had an order I do not know. In 
my young days I was especially attracted by the 
Subject, and took a good deal of trouble in makin 
experiments, which I might have spared had 1 
known enough of the difficulties involved. As to 
the Barlow p I felt great interest in that also, 
and (as far as I ever heard) am the only person 
who ever attempted the construction of such an 
instrument besides tho inventor. I haveanimpres- 
mon that I communicated with him on the subject; 
but it is so many Pei ago that I am not quite 
certain about it. I followed the published formule 
(which contained many serious errata) as well as 
I could, and the glasses, of which the object-lens 
Was Jin. in aperture, were worked by Dollond; the 
confinement of the fluid answered perfectly, but the 
result was very disappointing. Being at present 
from home, I cannot refer to Admiral Smyth’s 
volumes, or say in which of them there is a full 
report of a telescope of 6 or 8 inches constructed by 
the inventor ; but I know he does not speak very 
favourably of its performance. I would not re- 
Commend anyone to expend money or time on these 
constructions. The dialyte offers a far greater 
Promise of success.—T. W. WEBB. 


[50907.]—Rxamination Questions. — Fara- 
day's gold line would have to be 1-468509th inch 
in thickness. A cubic inch of gold weighs 4875:8218 
Frains. which when theoretically cut up into lines 
1-468509th inch thick, would extend to 5,575,216,222 
metres, The nett amount of gold in four sovereigns 
= en tente = 4520186941888 grains, which, 
. treated a la Faraday would extend to 
10 93.428 mètres. Practically, the gold contained 
118 5 Sovereigns would be required; and as to draw- 
T Our sovereigns out into a wire of such dimen- 
E it is mere nonsense, as about 500 sovereigns 

d be required.—M. E. R. M. M. 


r 


ENGLISH MECHANIO AND WORLD OF SCIENOE : No. 1965. 


441 


(50909.]—Specifiec Heat.—The amount of heat 
which is necessary to raise IIb. of water in tem- 
perature 1° C., is equal to that which is generated 
by a pound weizht falling to the earth through a 
distance of 1,d#0rt.. aud this amount of heat would 
be sufficient to raise IIb. weight 1,390ft. high, or 
13001b. lft. high. It is clear, then, that the mechan- 
icalequivalent in thermal units is 1,390 foot-pounds, 
and that the heat generated is proportional to the 
height of the fall, aud consequently proportional 
to the square of the velocity. The specific heat of 
water is 1, compared with other substances, and 
requires no further notice. To illustrate this great 
Principle, let us suppose that a raindrop fulls the 
distance of 1,39uft. Assuming that it imparts none 
of its heat to the air nor to the earth, it will be 
raised in temperature 1° C., and if it fell the dis- 
tance of a mile. its temperature would be raised to 
3°8°C. Here, then, we ha ve sufficient heat to lift this 
raindrop to the height of one mile, or 5, 280 such 
raindrops lft. high. Let us now suppose this 
raindrop to be frozen into a pellet of ice. How far 
must it fall to convert it into steam? The latent 
heat of OH, is 80’ C. Therefore to melt it would 
require 80° C.: te raise it to boiling point 100° more; 
but the latent heat of steam is 540° C. ; hence to con- 
vert this pellet of ice into steam would require 
DD + 100 + 50 = 720° C. thermal units. In 
questions of this kinda sharp distinction should al- 
ways be drawn between heat temperature and heat 


quantity. We have, then, the following plain 
statement. 
miles 
To melt the pellet of ice, 80° = 21-06 
Jo raise it to boiling point, 100° = 26:325 
To convertit into steum, 540° = 142°125 
Total arrived alt. . . 720°C = 189-910 


—H. PARRINS. 


(50913.]—Agricultural Chemistry.— Ele- 
ments of Agricultural Chemistry and Geology ” b 
Johnston and Cameron, price 6s. 6d. Published by 
i and Sons, Edinburgh and London.— 

oJI. 


150913. — Agricultural Chemistry.—James 
Taylor will find ** Johnston’s Lectures on Agricul- 
tural Chemistry a useful book. Of more ele- 
mentary character are First Principles of Agri- 
culture,“ by Tanner, Is.: Jack's Faden en or 
how He Learnt Farming,“ Tanner, ls. ; and Mac- 
FF Agricultural Catechism.’’— 

R. R. 


[50920.]— L. and N. W. Locos.—35, Talisman; 
81, Greystock: and 90, Luck of Edenhall, are 
Ramsbottom's Gft. coupled; 1132, North Western; 
1521, Gladstone; 1678, Airey; 1683, Sisyphus; 
1747, Tennyson ; 1748, Britannia: and 2002, Madge, 
are Ramsbottom's 6ft. 6im. coupled; 61, Phos- 
phorus; and 97, Atalanta, are Lady of the Lake 
class : 847, Cedric: and 1149, Helvellyn, are Pre- 
cursors.—W. B. P. 

[50925.]—Rebronzing Metals.—The potassic 
cyanide is, I think, adulterated with potaasic 
ferroeyanide. I have tried the experiment of 
purposely adultcrating mine, and I got a yellow 
ppt., but the zinc was bronzed nevertheless, though 
not so satisfactorily as when pure cyanide was 
used. I don't see any other reason why it should 
not answer. I have done it several times myself, 
and always with the same result. Perhaps the 
cupric sulphate is adulterated. I had some once 
which made a brown ppt. with ammonia, so that 
it evidently contained iron, and it would not do for 
depositing brass in such acase.—R. A. R. BENNETT, 
Walton Manor Lodge, Oxford. 


[509028.]—Grinding Cutlery.—To give querist 
a good idea of same would occupy more space than 
could be spared. If he will advertise his address, I 
will communicate with him.—YoKEL. 


50930.) — Free Martin.—I know a happy 
mother of two fine lads; they live about five miles 
from here, and she had a twin brother. I have 
heard the remark applied to cases of twin brothers. 
Who can state facts? —H. O’B. 


[50936.]—A ffection of Eyesight.—This querist 
should consult a skilful doctor immediately. A 
stitch in time saves nine.“ The cause lies in the 
stomach being out of order. I have known nu- 
merous cases of just such strange affection tem- 
porarily, and I often find a tendency to it in myself 
when 1 a ve been greatly fatigued and had meals 
irregularly.— H. O’B. 

[50938.] — The General Expenditure 
Assurance Company.—Holding bonds of the 
above company, I have made inquiries, and find that 
the Company ie now in . Francis 
Cooper, 14, George- street, Mansion House, having 
the management of liquidation. There has been no 
drawing of bonds for about three years, on account 
of counsel’s opinion, that the drawing came under 
the Lottery Act; but the company have been pay- 
ing off the bonds at the rebatable value, about 
43. 6d. per Second Series, 48. 3d. per third series, 
4s. for fourth, and so on according to the age of the 
bonds.—W. J. Mears. | 


ee —To „ F. R. A. S. Mr. Lancaster. 
—Many thanks to these gentlemen for their replies 
(as also to Jack of All Trades); but what 1 am 
auxious to get at is not given in the textbooks. It 
is usually stated that the ‘‘erector’’ should be 
made of two lenses of the same focus, placed at half 
the distance of their combined foci apart, and I 
want the reason why? and also to know whether 
in this state they actually magnify the image or 
only reinvert it, and increase the length of the in- 
strument? Also, why in the erector lenses recom- 
mended by Mr. caster in reply 50934 (2{in. and 
3in.) they should be placed 341n. apart, instead of 
2;in., as per textbooks’ In fact (as will now be 
seen), what I want is the rule on which ‘‘erectors’’ 
are supposed to be constructed, in the same way as 
eyepieces of the positive and negative types are 
built. I seek an explanation of this point in the 
same way as I did on splicing gut bands, because 
it struck me that it would be of great value to all. 
In my own case, I do not require much assistance, 
as my den' is replete with tools—lathe, anvil, 
and most etceteras; and asI have by me over 100 
eyepiece lenses of different foci, I shall get what I 
want, as I generally do, by actual trial.—Finem 
RESPICE. 


[50952.])—Legal—Will.—If the widow and son 
and daughter all agree together, aud give a deed of 
release to the executors for so doing, they may sell 
the two freehold houses, and with the money 
arising from such sale, may purchase other pro- 
perty ; but then such property should be purchased 
in the joint names of the widow, son, and daughter, 
and would at once become their joint property as 
Joint tenants. The document referred to by querist 

or signature does not appear in the query.— LEX. 


3 Sa nitary.— Tom“ should read 
“ Dangers to Health, published by Churchill, New 
Burlington- street, Londen.— W. R. 


450954.]— Marking Ink.— Wash the writin 
with strong solution of cyanide of potassium, an 
it will soon disappear. The linen may be well 
washed afterwards, as the cyanide is very poison - 
„ A. R. BENNETT, Vicarage, Froome Sol- 
wood. 


(50955. — Carbon Printings.— This practically 
amounts to asking for full instructions in the 
carbon process. Procure the ‘‘ Autotype Manual,“ 
from the Autotype Co., Oxford-street, London; or 
Dr. Liesgang’s work, from Messrs. S. Low and Co. 
For instructions in enamelling prints, see reply to 
a 47690, Vol. XXXVI., p. 116.—W. Rosnesor, 

UN. 


{50958.] Notice to Quit.—If A.’s representa- 
tives have given six months’ notice to quit, expiring 
on the 25th December, same would be the only 
ae and proper notice under such circumstances. 
— LEX. 


[50959.] — Will — Marriage within Prohi- 
bited Degrees.—Your marriage is absolutely 
null and void, according to law. and in fact, ac- 
cording to law, you are not man and wife, and 
your children born by such union are deemed to be 
illegitimate ; yet, notwithstanding, you can make a 
valid will bequeathing your property to your chil- 
dren of your previous marriage, which, if a lawful 
one, the children would be your legitimate children, 
and in the will should be described as C. A. P. A. 
my natural children.“ Your reputed wife should 
be described simply in her maiden name E.G., as 
my sister-in-law,” or whatever other legal rela- 
tionship she really is, and not in your name as your 
wife, and the children born to you through her 
should be described as your reputed children, 
naming them by their Christian names and your 
surname only, as registered, and say, ‘‘horn of the 
said E. G., and all other of the reputed children I 
may have by the said E.G. hereafter to be born.“ 
This description of illegitimate children hereafter to 
be born would sufficiently carry any bequest from 
the date of yous will up to the time of your death ; 


but should G. be with child at the time of your 
death, and such child was born after your death, 
the law will not permit you to bequeath anything 


to such unborn child.—Lex. 


[50960.]—Chemical Experiments.—You can 
get a box and apparatus to enable you to blow fire 
from your mouth for 6d., from Messrs J. Theobald, 
20, Church-street, Kensington, W.—R. A. R. 
BENNETT, Walton Manor Lodge, Oxford. 


50965.] -Liquid Blacking.— You ought to mix 
the oil gradually with the yitriol, then with the 
treacle, adding just a little water to prevent it 
caking, and set aside in an open vessel till the 
action has entirely ceased, then lastly add the 
ivory black and water.—SEMPER. 

[50963.] — Mounting Insects.—Soak in carbolic 
acid, and mount in a cell in chloro-balsam. The 
film will go off in a day or so. Jon N ALEX. OLLARD, 
F. R. M. S., Enfield. 

B Mounting Insects. — Beginner 

ill find his difficulties throng thick and fast arounct 
him if he is going to begin practical microscopy 
with the preparation and mounting of whole insect 


442 


I have amused the leisure of five or six years past 
with microscopic work among other matters, and 
although I can mount parts of insects very neatly 
in balsam, I have made very few good mounts of 
entire insects. Legs, wings, antennm, elytra, 
mouths, and such like, are easily prepared, and can 
be better studied than the entire insect. However, 
in the latter case, the way to proceed is as follows: 
Soak the insect in liquor potassm (solution of 
caustic potash) for two, three, or four weeks (time 
varying with the strength of the solution and the 
size and nature of the insect). This softens the 
viscera, so that they can be separated by pressure 
from the chitinous covering or epidermis. When 
the internal . of the creature can be 
mua away by gentle pressure between slips of 
, then the pickling process may come to an end, 

ut not until then. ueeze and wash well in 
i water with a camel-hair brush, squeeze and 


again until the object is thoroughly cleansed. 
Now the chances are that during his proceni of 
cleansing you will maim your insect and lose a bit 
of an antenna, a palpi, edge of a wing, portion of a 
leg, &c., so the best way is to have several insects of 
the same kind; 8 on them all in turn, and 
choose the best. Next dry your insect. Now the 
books say dry between blotting paper; that answers 
very well for odds and ends of anatomy, but I could 
never make it answer when parts have to be 
arranged symmetrically. Float the insect on to a 
glass slip from its water of cleansing, and then 
while moist you can arrange all its parts without 
much trouble. Then squeeze out superfluous fluid 
with another glass slip and soak up the residue with 
blotting paper. Put it away between the two slips 
of glass, maintaining a gentle pressure upon it, and 
let it dry It must be dry for a balsam mount, 
otherwise a cloudy whiteness will destroy distinct 
definition. When dry immerse in clear filtered 
tine, and allow it to remain till bleached 
sufficiently to be semi-transparent. It should 
remain immersed for a period varying from 
a day, or two, for small light-coloured speci- 
mens, to a fortnight or three weeks for larger 
and darker-coloured objects. Then mount either 
in heated balsam, or if the object be rather deli- 
cate, in balsam dissolved in chloroform. The latter 
is more suitable for entire insects, because air bubbles 
do not appear in it so readily as in the more viscous 
form. Pea the cover glass gently downwards, 
weer it, and when in the course of a few days it is 
8 ciently set, clear off the superfluous balsam 
with a warm knife and a rag moistened with 
turpentine : secure the cover glass with some kind 
of varnish if the slide is to be uncovered; if covered 
with ornamental paper nothing else is necessary to 
hold it in position. When you have succeeded in 
cleansing your insect, and arranging its different 
rts without damaging the specimen, and in inclos- 
ing it in balsam without inclosing air bubbles also, 
then you may turn your attention to mounting in 
cells and in other media than balsam.—J. H. 


50967 .]—_Legal— Photographs. This appears 
to be a queer case. The man who took your money, 
be he principal or agent, should be prosecuted for 
obtaining your money under false pretences.-- 


„ would answer F. 's ques- 
tions as follows: — 1. I should fix a sheet of comb 
foundation in each hive bar, leaving a space of 
about in. at the sides and the same at the bottom; 
this enable the bees to build a little drone comb 
if they wish. 2. Each section box might be readil 
filled with the thin foundation, and fixed wi 
melted wax, or in a groove in the top bar. I prefer 
using the melted wax. 3. It does not matter which 
way the cells are turned. 4. Drone traps are not 
much used.—C. E. L. 


[50972.])—Debts.—The cheapest and most useful 
book is ‘“Beeton’s County Court Guide,“ to be ob- 
tained for one penny, or port free for lid., of 
aw Lock and Co., Salisbury-square, City.— 

IGMA. 


[50974.—L. and N. W. Eagines.—The num- 
bers above 2462 go up as far as 2486, I think. 
From 2453 to 2457 are 4-wheel shunting engines 
(no chimney). 2458 to 2463 and 2473 to 2486 
are Mr. Webb’s side-tank coal engines, and are 
distributed between Edge Hill, Abergavenny, and 
Widnes. Mr. Webb’s latest goods engines number 
from 2464 to 2472 inclusivo, and are stationed at 
Crewe.—THUNDERBOLT. 


50976.) — Red Ink.- Either an aniline red, or 
indigo magenta, known in India as She-shee, I 

ink. If the ink is bright red, that is, inclining to 
the orange side, it is most likely aniline scarlet— 
geranosine, made from rosaniline. If it is darker, 
inclining to the crimson or purple side, it may be 
an indigo extract; but it is most likely to be an 
aniline colour. Nux. Dor. 


1 Ink. — Tho red ink used by 
«T. M.’s” cor ndent was made from eosine, 
one of the aniline dyes, and this is the way to make 
it:—To ldrm. of eosine add 40z. boilin 
the ink, when cold, is fit for use. 


water, and 
£ : his makes a. 
splendid red ink, and steel or any other pen can be the frame, between the projecting side pieces. Now 50642. 
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used with it. Eosine can be had by post from 
Messrs. A. P. Ashton and Co., St. Peter's Gate, 
Stockport, near Manchester, one of the advertisers 
in this magazine.—W. H. C. 


(50980. I— Gold Patterns on Calico.— These 
are done two ways on calico: first, by printing a 
mordant of linseed-oil and ros in, and dusting the 
gold powder on; second, by printing, while hot, 

ick glue mixed with the gold powder. Both pro- 
cesses are in use, but the second is the best and 
most convenient, one gallon of glue taking about 
8lb. of gold bronze.—VULCANITE. 


algae Science Study for Watchmakers. 
I should advise the querist to work up for the 


examination of the City and Guilds of London 
Institute in watch and clockmaking. These ex- 
aminations are held at the same time and in the 
same places, when required, as those of the 
„Science and Art Department.“ He should inquire 
of the Secretary of the Science School in his town, 
who would e the necessary arrangements and 
let him have a syllabus of the work to be gone 
through. In order to obtain a full technological 
certificate, he will require to the science and 
art examination in one of the following subjects: 
1, Machine construction and drawing; 2, theoreti- 
cal mecharics; 3, applied mechanics. It will be 
wise of him to lose no time but to commence to 
work at once, so as to be ready for examination in 
at least one of his subjects in May next.— 
SALVO JURE. 


50988.J—Bromide Dry Plates.—Formulx 
and instructions for preparing emulsions, if that is 
what yon mean, having been frequently given. 
Try the following:—Water, loz.; bromide am- 
monium, 9 0 0 nitrate silver, logr.; gelatine, 20 
to J0gr.—W. ROBINSON, JUN. 


(50988.] — Bromide Dry Plates. There is no 
better or simpler formula than that of Dr. Eder— 
that is, 12 grains bromide of potassium and 25 
grans hard gelatine are placed to soak in three 

ms of ordinary water: in another vessel, 15 
grains of nitrate of silver is dissolved in 3 drams of 
water, and strong liquid ammonia is added dro 
by drop, stirring with a glass rod between ach 
addition, until the precipitate thrown down is all 
redissolved ; next, heat both vessels to 93° F., pour 
the silver into the other, stirring vigorously ; place 
in a large vessel of water at 93° F., and Tan for 
20 to 30 minutes ; then cool, set, wash, redissolve, 
filter, and coat plates. Do not, under any circum- 
stances, exceed 93° F., or leave ia hot-water basin 
above 30 minutes, or fog ensues. They will be 
from 15 to 20 times as rapid as wet plate; or if 
allowed to cool after mixing without immersion in 
hot-water basin, will be 5 to 10 times wet plate.— 
FIN EX RESPICE. 


1 — Speeding Machinery. — If G. 
M'Intosh gears his machinery as ho suggests (which 
will give 1980, not 1970 revs.), not allowing his 
shafts to run nearer each other than l0ft., he will 
drive his machine all right. What the choking” 
business is about I can’t see. The only places to 
choke will be either the engine or machine. Sdéme- 
body has been stuffing him. I have geared from 
a l0ft. on to a Gin. at a distance of 15ft. for a speed 
of 2000, and no ‘‘ choking"; there is not such a 
thing.— D’ Azon. 


[50994.] Speeding Machinery.— In the course 
of my experience I have frequently run centrifugal 
pumps at eds of about 1,800 revolutions per 
minute, on 91n. pulleys, from portable engines with 
60in. pulleys, and without any intermediate 
shafting, and have had no failure with engine. In 
one case I ran a Qin. pulley at above speed, from 
an $4in. pulley, and this when the engine power 
was not fully upto the job. What I have found, 
however, is that the destruction of belts running in 
this way is very great; the stitches seem to cut 
through the leather and copper rivets to rip it up; 
but in my cases the partial destruction of a belt is 
a leas expense than mounting shafting.—P. M. 


[50995.}] —Legal— Partnership— Promissory 
Note.—If B. signed the promissory note without 
adding words indicating that he signed it on 
behalf of A. as his principal, B. is personally liable, 
and if C. has given value for it to A., or in the hands 
of a third person for value. B. would be bound to pay. 
whether it was for A. 's accommodation or not, and 
if A. 's name, by some scheme on his part, does not 
appear on the bill, certainly A.’s executors cannot 
be made parties to such promissory note; but after 
payment by B., an action could be brought by B. 
against the executors of A. to recover payment of 
the amount of such debt only, as well as anything 
else outstanding as by a settlement of partnership 
accounts would appear due.— LEX. 


.00997.]—Lawn-Tennis Courts.—Get an old 
biscuit box, about 9in. by tin. by bin. The exact 
size does not matter. Make a frame of deal to fit 
easily over this, and let the side pieces project 3}in. 
at each end. The frame should be 2in. deep. 
Make two wheels, bin. in diameter and I in. wide, 
fit them with axles, and mount one at euch end of 
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Jury 13, 1883. 


sling the tin in its place by two pieces of wire, 59 
that when the wheels run along the ground, the 
bottom of the tin is just clear. e object of the 
wire slings is to allow the tin to be slipped through 
downwards. Turn a small roller, about an in 
or rather more, in diameter—a large cotton-reel, 
with the flanges taken off, does very well—and 
IZin. long. ount it in a frame like a T with two 
stems, very near the bottom of the stems, and 
between them. Screw this on to the large frame, 
so that the roller is inside the tin, as close as 
possible to the bottom, and in a line with the two 
wheels. Now get a piece of strong tape, 1jin. 
wide, pass it under the roller and round both 
wheels, and join so as to form an endless strap. 
The roller will keep the strap down into the tin. 
The strap will carry the whiting over the front 
wheel to the ground. Be careful to make the 
diameter of the wheels and roller rather larger in 
the middle of their thickness than at the edges: 
this will keep the strep from working off. Fix on 
a piece of broomhandle about 2ft. long, in a 
slanting direction. I have made several this, 
and they work well.— OupkIS. 


51002.] — Cement for Range. Portland 
cement is not at all suitable. Use Stourbridge 
fireclay, which can be got at any building material 
yard.—P. M. 


(51002. —- Cement for Range.— The best 
cement is a mixture of ordinary fireclay well 
worked into a stiff mass with solution of silicate 
of soda as used by soapmakers. It will not crack, 
will stand any fire, and adheres most tenaciously to 
any surface which is free from loose dirt.—T Hos. 
FLETCHER, Warrington. 


(51008.]—Tinning Steel Chemioally.— Yes. 
Hydrochloric acid dissolves tinfoil without any 
difficulty.—R. A. R. Bennett, Walton Manor 
Lodge, Oxford. 


(51010.]—Succession Duty.—The amount of 
the testator’s debts paid by the son are recoverable 
out of the testator’s estate, and also the costs of 
proving the will. If you are legitimate children 
of the testator, the Succession Duty is £1 per cent., 
but if you have already paid Probate Duty on the 
full value of such property under the Act 44 Vict. 
c. 12, then by section 41 no further legacy or suc- 
cession duty would be payable.— LEx. 


51020.]J— Time of Exposure.— You can only 
acquire the art of giving correct exposures by prac- 
tical experience. Try some such plan as the 
following :—Select an evenly lighted subject, focus, 
recap the lens, and insert dark slide as usual. Open 
shutter to full extent and expose for say 2sec. 
Push shutter in to the extent of about one-fourth 
or one-third the size of plate, and expose for l or 
2 more secs., aud so on. if the shutter opens 
horizontally, there will be no difficulty in doin 
this; if vertically, prop it with a slip of cardboard 
or wood, or turn the camera on its side. In this 
way you will get three or four different exposures 
on one plate, and by making a note of that which 

ives the best result, together with the state of the 
ficht and aperture of lens used, you will be able to 
form an idea for future use.—W. Rosrnsoy, JUN. 


UNANSWERED QUERIES. 


— — 


The numbers and hiles of queries which remaina unas- 
mwered for five weeks are inserted in this list, and , 1 
unanswered are repeated four weeks afterwards, We trea 
our readers will look over the list and send what t 
they can for the benafit of their fellow contributors, 


50284. Battery, p. 206. 

50299. Dumpier's Geometric Balance, 206. 

50301. Measuring Rowlucks, 206. 

509. Test for Copper, 206. 

50310. alu Batteries, 206. 

50311. Double Duteh, 208. 

50314. Egyptian Locomotives, 206. 

60316. The Microscope, 206. 

50319. Sand-roller, 207. 

50321. L. and N. W. Railway, 207. 

50324. Dividing by Hand, 27. 

50325. Frosting Keyless Watch Wheels, 207. 

50333. Turkey Red Dyeing, 207. 

50336. Indigo Blue Dyeing, 207. 

50333. Petroleum Oven, 207. 

50351. Lawn Tennis Bat, 207. 

50577. G. E. R. Locomotives, p. 299. 

50584. Jec Machine, 299. 

5059 2. Cubic Equation, 299. z 

50595. Eyepiece for Reflector, 299. — 

50600, Engine Query, 299. 

50301. Slide Rule, 299. : 

50602. Tramcur. 299. 

50611. Engineers to the Government of New Zeala ad. 
299, 

50619. Dulcimer. To Mr. G. Fryer, 300. 

50620. Formula for Lap and Lead, 300. 

50624. C.R. Engines, 400. 

10629. N.B. Engines, 300. 


650630. 


Lockerbie and Grimsby Accidents, 300. 
60633. 300 


Dancing Figures on Box. : 
Transfer from a Glass Plate, 300. 


— — 


nd could a handy amateur 
machine ?—Davrp. 


in a machine, what sort! A 
possessor of a the make the 


per fathom. The engine in this case to be Placed at the 
it bottom, which is the top of the incline. Also the h. p. 
toe the same work, only the engine to be on the bank. 
Depth of pit = 1.0 fa oms? A rule for the above with 

all necessary allowances mentioned will oblige.—E. F. 
(51055.)—Spasms of the Heart.—ToDs. Eoxuxps 
on Dr. ALLINSov.— A 1 of mine is Beran ae from ` 

curious com int, and seems almost on skill 
at ee It is somethng like spasms of the 


151022. —Dissolving Copal.—Can any of the read- 
se of your journal give me 5 e , pons, when members of families 
tions, I may state that 1 have aulhüde Petine, rectified oni friends now ted shall once noe Jom in social 
spirits, benzole, nzoline, bis ide of carbon, an oym : : j 
naphtha ; but none of these give a satisfactors t. It ee Latsch paren | fe 11015 ee ona 
18 essential that the copal retain its paleness and alear- mit 5 among our Scottish brethren ly te hace 


(51039.)—Legal.—1 hold a co hald lease. The 
und rent £4 10s. per annum payable in each half year, 
but my ground landlord perferred Pash it once a year 


menced six months ago. Spasms are about every two 
or three minutes, but when it takes place it causea him 


ries a woman subsequently info that she hud | Years past, so , 2 5 ago almost to jump right up from the seat. At times it de- 
previously married, but believed her husband dead : A ; prive him of speech, senses, and all power, Seema as if 
man leaves her on account of her deceit NN oo choke qey 1 bo ae 15 1 feels 
her to be a spinster and not widow), and more seven wte sore ; not quite so at night as uring 
years have slapeat without any knowl whatever of in thoid To demand 155 a Las e day, but has been {fradually getting worse this 
the woman, or whether she may be alive or dead. 1, In | to know is: Wha ah 1 aa proof tha m few weeks. Has had the rheumatic fever twice. Any 
case former husband being ve and the | Paying the legal claimant, as I have lodged the money in | advice would be kindly received and orders promptly 
second husband again, is it a] the bank for him.—J. C. E. H. attended to.—R. R 
would the previous required to be set aside 040.)—Music.—Wil) some of our musical friends (61056. }—Sounding. Board. — To “Fippigr.” — 1 


(51 
kindly answer me the following Questions? I wish to 
learn to play the piano. I am now 23 years. I have 
always pare 15 little, and can play slow pieces such as the 
0 


An 
fairly well; but uick music, dances, fantasias or the 
like ¥ annat bon at all. 1. Am 1 too old to in to 
learn to scales, c. (m 


wide; planed both sides, fin. thick in the e, planed 
to 3-16in. round the edges, If I fasten it in t 6 centre and 
leave it free all round, will that be best for sounding !— 


X. O. 
51087.]J Damp in Qellar. For about 15 years the 
E i ae oua have been perfectly dry. About three 
years ago slight moisture was noticed in one 1805 
cellar. 


{51024.1— Copper and Stone.—During the process 
Oo 


ge Per rollers with stone, a kind of slimy most suitable for me; what books to Ia from! 4. As 
refuse is made, which is r comesa ally called “polishing I also wish to learn the organ, which ve the most suitable 


Pondents inform me how f : 
to extract the pper out of it, either by a wet or dry © practise on for this end, the piano or American organ! 
wansea 


piot J Legal.—To Me. WeTaeRrIeo or 1 hoa, 

A. owned some ad, Dut throu some trouble . ago 
go to an asylum and died there, leaving no will or rela- | kept in the cellar for some months. Will this account for 
tions. B. who i the above results ? Can anyone kindly tell me ofa 
i i i radical remedy! Ihave tried spreading Se ee lime, 


ment.—E. A. WII p 


{61025.]—Boiler Pump. I have auch trouble to k 
the pa tight in my pump. Have tried asbestos an 
chalk, but find spunyarn best, though far from satis- 
factory. It will only take gin. ing. Plunger 2}in. 
diameter and quite smooth. ill some one kindly assist ? 


—Taaction Ex Daven, (51042.]—Prof. Bastian's Theory.— Will Mr. w. | dri ling in cee in hard gr granite tad Dorp ney ia 

51028.)—H ometer.—Will some one kindly tell | A. Thoma, F. R. .S., y say what is the theory of mining o, e Ordinary 
me the tills ot e book or pamphlet containing the fol- | Prof. Bastian’s with which he feels irresiati ly compelled | ban ure on an ay an hour to drill a 
owing from an article on 


ygrometry !—‘ In winter the to agree ! As he puts it. p. 386, it is “that micro. 
dry i 0 


is too expensive for the ordinary miner, and uires 
something more than hand-power ; but if there iz an 
weck in England that is ada Ot imetin cang holes in hard 
rock for lasting urposes efficient an speedy, 
should be glad to ear of it.—Gansax, 


451059.) —Lightaing.—To Ms. Laxcasren.—Iz it 


between i 
than in the latter Tables showing difference is not | had 


bulb, Wet bulb. 
mr 


51 = 10 some mistake has been made.—Nux Dor. not true that many (of course, not all) of the recent cases 

5⁴ 49 = 5 [51043.]—Double Tusk Te oon. will one of your | of death and injury by lightning might have been avoided 

44 44 = 0 correspondents why understand Carpentry and joiner’s | by a little narethought and precaution founded on know- 

M. M. I. Se. B. work give a sketch showing what a double tusk tenon is | 1 t knowledge, however, few possesa, and I, for 
(51027.)—Man-Power Gas-Eagine.—Wouldsome | like I—D. 8. direction’, be grateful if you would give a few plain 
reader describe the action of a simpia ine suitable ning of a andes inest course fo adopt ai tne dein. 


51044.) Fir and Deal.—What is the difference 


to turn an amateur’s workshop, and also give sketches of | be een flir and deal prea ie can they be told when 
pared wi '—D. 8. 


ning of a thunderstorm. Should both door and window 
working parts of same 1—J. Burra, 


be pa or either closed ? Is it of any use to cover bright 


Iaa n al in af iron bedstead bat not 
[61028.)—Dark Slide.—To Mr. Lascasten,—I am 51045. ]—‘* Phosnix ” Wrought-iron Columns. in contact with it, in . If anyone ia struck, and 
ious toara of “Le Merveil » and am —“ Phænix” columns, so called after the name of the | rendered unconscious, w t measures sh en? 
eu to make the dark alide (single) myself. If Mr. works of Clark, Reeves, and Co., American bridge builders. | Is a conductor a „or an additional 
caster would give a few instructions as of | What is the strength and section of the “ Phosnix ” „and would you recommend putting one on a 
same, they would would be gladly received by—Danzxey, columns in the new Farringdon-street Fish Market, who house in an Position, near thu to ola hill, and 

151029.]—Turtle.—1 have a small made nal i considerably higher than ite neighbours f Information 


on oe Points wil] probably be welcome to others, as 
{51080. J—Fusing Temperature of Glass.— 
W. 8 


Wang. — History of the National Debt.— 
a book 


(51080.)—How to coat Tia with Enamel.— t is the fusin ture of glass such 
Could any of your readers tell me how to e an ere can I obtain giving history of National ie, su U. 
enamel with Which to coat tin ao that I may able to | Debt and the Consols !—D, 8. to a tem anes Are made of i Without: Peing die ? 


(51047.)—Lega).—a ntleman in pecuniary difficul- | For instance, could a lens be exposed uninj to a tem- 
ties dyi , left a will to e followi rt. That his 
lawyer ahould ta fall his belegt 


881 : b of 700° in the hace of a 9915 furnace, Provided 
e possession o ODgings on | t when not uired or use it cou rotected by a 

condition that 10 paid the sums of 138. sag a o his si 4 5 

e gentleman’s) wife an sister respectiv à e - 

tleman has been d : 4 18 


when using red ink. 
(51081.]—Cider in Beer. will any of ours tell me 
how I can detect the presence of cider in beer b testing 
it chemically Kor. K d l 
(51082. } — Colonial Photography.— A young i He says he shall not until all 
woman going out to join her brothers, who are ing in ; i 
Australa, thi of taking out a camera and helping to A r been paid. Can he, according to law, do so 1 


till the family purse by ita means. What would be the 
. i (51048.)—Anima) and Vegetable Oil, &c.—I 
best size and kind and could a2, Plates ty obtained out ha 14 be gd en n what is We best way of disti 8 


L51088. — Turbine Wheels.—I should be glad if 
treat Jour readers could give me the name of & good 


shutter, and have at all times & current of air, or at least 


51062.)—Cutler’s Wheels.—Wil any of “ ours” 
orm me if following plan would do for fixing wheels—the 
blocks of wood faced with thick sheet iron or brass lin. 
thick, and taper-holes drilled in same for Spindles to 
run in I I now have them running as follows : spindles, 
18m. long, lin. Square, pointed at each end. A thick 
block of wood about 6in. uare, with holes bored with 

t; one end of spi e is placed in hole. Then 
another block of wood for other end of spindle is brought 


» Vegetable, and mineral oils ur 
ats. That is, Sivena substance such as a boiler com- 


position which sometimes contains animal or vegetable 
On turbine water-wheels, I want to eloi hich in boi ht together fixed by w woud for 
T speed for wheels under different heads of fall, also 45 r ais whether ove fate are pen ar can I spine E hot and also fly out of one hole into the other 
the rule for g the flow of water in pipes and R. A. A being rather Tous, as they run about 1. 200 revolu- 
rabes.— H. Ra wlIxs. tions per minute. Any simple p'an of fixing same would 


(61049. ]— Anti-Alooholic Cordial.—I have read 
somewhere of a certain Compound of alcohol and some 
k as a cure for intemperance, and if any of your 
readers can Ranch me with information hereon, I de 


51050.) Russia Leather. — What is the perfume 
y put on this leather which keeps off cockroaches, and 
could it be applied to other leathers in the Tropics for 


de esteemed. I want them to take in and out quickly. — 
Youne Cuties. 
(51063.)—Tone of Pianos.—In the pianos made in 
ca tone, when new, is very soft and muffled as 
though the hammers were ded. Af 
tone mes more metallic. If this is tbe fact with 
British instruments, would some reader please explain its 


151034.]—D eing.—Can anyone inform me whether 
sole (dunging crystals) und any change 
herr fanit — + f your reada ed 
f : any of your readers give 

a way of dyeing a good alizaring 15 E 


engraved some and tried to such insects! Or is there any other cure it, and if so, how are the hammer heads to be treated 

find they do not give a very good mar ic on ty bat not unpleasan smelling substance which may be used and picked V. 8. A., Wilmington, Del. 

5 ow k 985 they are pressed in? Also the depth the | for this purpose 1—J. B. G. [ bite of aiowdering.— What is best method to àoldér 
es oug r, mention some which ht 61051.-— Wi : - on, of p um for orming connections or con 

referto? Also, where it could be obtained and the price er Fade give aces of Haare light tices, obian Places er dino, how to manage in soldering in very small 

re I oe be thankful for any information on the showing how image is formed, and particu ly | P Cr Quantities where there is not room to get at it 

above.— Hol coxBR. ia i i j 


with ordinary-sized bit Have tried a small copper bit, 

object-glass eyepiece is placed 1 B. G but it would not retain sufficient heat, —H. R. 

[51052.)—Lacquer for Moire Metal.—Will some 

of ours kindly infers me how the different coloured lac- 

quers are made and applied to the above metal !—Muy- 
KITBICKS, 


151088. —Will.— What are the grounds for upsetting 
b it sufficient that a father should simply dis. 


lanché battery, there isa constant 


(51037.]— Brass Rin on Gasaliers.— Would 
some oblige reader plese tell me how the half-ronnd | n 


hollow braas rings an gasaliers are made! I want a lot ‘black ink as used for writing window tickets ? I cannot 


din. diameter, and there are none so large sold. If made obtain the desired glossy appearan NHonxrrnicxs. 


shows too much 8 bower; but I need the two 
; ere any way to use the 
ae cells = bell, and automatically to out off one cell for 


7— 


(51086. }—Star Finder. In “E. M.” for Jan 24 
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1879, p. 489, a little instrument is figured and described, 
entitled: A portalle stur-finder for altitude and azi- 
muth telescopes.” I'ave any renders of E. M.“ tried one 
of these! If so, will they report progress, and say if 
they did not find it as costly to construct as an equatorial 
mount! On p. 187, April 29, 1881 (18649), is described, 
* A graphic method of flnding the position of a star when 
off the meridian.” Dves not this involve a new dia 

for every star, and take more time with less exactness 
than a computation would ?—E. H. 


(51067.)—Relative Values of Coal.— Would any 
competent reader of ours kindly state how to arrive at 
the value of different varieties of coal for steam purposes í 
For instance, would a coal which clinkers ” slightly in 
the furnace be as serviceable as one which burns to a 
white ash, but is not so durable as first-named !—W. J. 


61068.}-Lime, Causticity of.—I should feel 
obliged to any fellow-reader of the E. M.“ if he would ex- 
plain a ready method of asccrtaining the power of lime 
when used hot in decomposing salts of ammonia such as 
are contained in gas liquor 1— W. J. 


51069.J—Eleotro - deposition of Copper.—1. 
„Sigma kindly say whether gelatine can be pre- 
pared so as to be ised au a mould ine eulohate of copper 
solution, and if not, whether there is any su 
which can be melted—so as to pour—and then serve for 
this purpose! Guttapercha will soften but not melt. 2. 
Will he also mention whether deposited copper, in its 
most perfect reguline state, ought to be the delicate pink 
colour and slightly tallised , which it usually is. Or, 
w a quite smooth surface, nearly the colour of sheet 
copper, ought to be aimed at? I ask this because on 
more than one occasion I have deposited, without know- 
ing how or why, copper of this latter kind ; being also 
much tougher than the pink deposit I had previously got 
even when my plant was all in what I thought the best 
condition — C. D. 


(51070.|\—Light Railways.—Could tome corre- 
t kindly give me some information as to the Par- 

liamentary requirements and engineering features of a 
light railway (I do not mean a narrow-gauge agricultural 
line, but a line of standard gauge, and for ordina 
rolling stock, with light engines)! What are the 
of Trade requirements, and are the bridges and works 
the same as for a trunk line of standard type! Any in- 
formation as to the track, engines. signals, or other 
details will much oblige.— Sr. IxSr. C. E. 


161071. — Enlarged Toe-Joints.—I have an en- 
larged great-toc joint that has troubled me more or less 
for six years. It does not appear to be a bunion, but an 
enlargement of the bones forming the joint all round. I 
was once running. and kicked a stone. Soon after 
this the joint began to grow out. Can anyone tell me 
of a remedy. I have tried iodine, but it does no good.— 
Wiek. 


(51072.)—Legal.—Will Mr. Wetherfield be so kind as 
to give his opinion upon the following case !—A. B. en- 
to serve C. and D. as a mechanic, having sold his 
ess to C. and D. with the lease of his premises, and 
undertook not to go into the same business within a 
distance of three miles. Some time after C. and D. sell 
this business to E. Is A. B. obliged to keep to the 
original agreement, although he refuscs to sign the 
inal to the new purchaser f Can he not leave and 
work for himself, never huving become bound to go with 
the business ?2— R. Hol. nROOK. ' 


(51073.]—Ammonig.—Can any brother reader in- 
form me what is the latent heat of ammonia in its 
gaseous state, as com to that of steam ? . Also, in 
what publication can | learn all that is known of this gas? 
—Harrtsuogy. 


[st074.)— Red, Green, and Blue Lin hts.—Would 
give proportions of chemicals in the 
manafacture of above lights, so as to have them kee 
ligħtiag for about five minutes! The name of any boo 
oa this subject would greatly oblige.— Now-Martnicu- 
Laren, 


_ (88075. ]—Cold-Air Machinery.—If the “ E. M.“ 
amongst the users or constructors of this class 
of machinery, I should be glad of an answer tothe follow- 
ing :—Buppose the air-compressing cylinder to compress 
the air to 45lb. to the aq. in., what is the pressure of the 
air (after being water-cooled) as it enters the expansion 
cylinder, supposing it to issue from the cylinder at at- 
eric pressure? In other words, what proportion 
does the work done by the expansion cylinder bear to 
that dune by the compressor ? Is it safe to calculate upon 
50 per cent. of the 3 expended upon the compressor 
being returned in expansion cylinder I—Ancrio. 


(51076.)—Strength of Hairsprings.—Will any 
. tell me if I should, in tryin 
pendulum springs, draw them out from balance until Í 
get one that will show seven coils from roller, or how is 
the proper strength ascertained 1— Pxx DO. 


51077. ]—Taxidermy.—Wanted title, publisher, 
and price of the most -complete work on taxidermy. 1 
du not required a simple amateur’s book, but one suit- 
able for a traveller, including all particulars for stuffing, 
beasts, birds, fishes, and reptilee—preparing and dressing 
skias, and full details as to moun same: how to pre- 
pare the. es, ferns, Ko., used, imitation rockwork, 
trees, &c.{ Price no object.—Taxipexmist. 


S10ThJ—To 81 - should feel greatly 
oblwed if you will kindly inform me what is the maxi- 
mum quantity of silver which can be deposited per aq. ft. 
of surtaee, say, in one hour, so as to leave a nice smooth 
surface which does not take too much time in polishing 
aod finishing off! Theoretically, you can precipitate 
tour grammes of silver per hour per ampore of current; 
but working at this rate, unless the surfaces are very 
large, the work is too rough for any practical purpose. 
My solution contains 302. of silver to the gallon, and is 
ted cold. Should you think the solution requires any 
alteration ! I shall be thankful for any information you 
may be kind enough to forward. I use a dynamo 
machine giving a current of 30 ampores, and an E. M. F. 
of three volta, and although it works excellently, and the 
work comes out of the bath as white and as smooth as 
posable, I think I might perhaps be able, with some 
suzht alteration to the solution, to deposit the metal a 
littke mute rapidly.— E. Owzx. oe es 
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(61¢79.)—Fquatorial.—To Mr. Laxcastra.—Are 
the circles fixed on their axes or capable of adjustment ? 
If fixed, where is zero! Reference to description of equa- 
torial in ours, or in some book, also of how to observe, 
will oblige.—Lexnax. 


+ 

{51060.]—Electric Bells.— Will some correspondent 
who knows inform me the cause of the following freak ? 
Twelve months ago I fitted a house with electric bells, 
when half of them stopped ringing for a day. The rest 
stopped when the other half started ringing again. Then 
all of them stopped, and started ringing again, and are 
now working well.—PrzzLE U. 


[51081.1—Platinum.—Title of a practical treatise on 
the platinum group of metals desired, or information from 
drawer of fine wires of alloy having hardness and springi- 
ness of steel, yet inoxidisable.—W. F. ScustokLE, Ant- 
werp, Belgium, 


(51062.}—Croton Oil.—Can any reader oblige by 
saying what is croton oil, its properties, and what it is 
employed for - RO AM PREMAJ. 


51063.)—Tramcar Motion by Air Pressure.— 
any corespondent kindly give particulars of how the 
motion is obtained to enable a traincar to go without 
horses, such as are now running through the Caledonian- 
road and elsewhere, and the rate of speed attainable, and 
whether rame could be made useful to go up and down 
hill. and the means by which it is atopped? I believe it 
will supersede horees. A sketch of the working appara- 
tus will be useful.—8. 


(51084.)—_Legal—Building fociety.—In one of 
the rules of a building society incorporated under Act, 
1874, it says the directors may advance money to 
members upon the security of their unnppropriate shares 
only, and by another rule the society may advance upon 
the security by way of mortgage on Icaschold, freehold, 
and copyhold property. Also, the 1 | bas made 
several additions and alterations in their rules, but there 
is no registrar’s certificate of such amended rules appear- 
ing in their books of rules. Will any legal correspond- 
ent kindly say what the Act says on such matters 1— 8. 


151085.]J—Olaims of Executors.—I am told a 
trustee or executor mentioned in a will cannot be a 
legatee. Now aman made his will in 1881, in which he 
directa his property to be sold, and the proceeds equally 
divided among his seven children, and leaves two of his 
children trustees or executors. Will they, as executors, 
be able to make good their claim, or should a new will be 
made I—Nicobkxus. 


(51086.}—-Movable Hydrostat for Leclanche 
Agglomerate Cells.— Will sigma.“ or other kind 
correspondent to ‘‘ ougs,’’ please state how to put a 
movable cover to above-named cells (to facilitate re- 

ing and rinsing the elements, also to prevent apil- 
ling of nid in edd fag „in lieu of the usual pene 
pitch, &c., sealin have been thinking of a gutta- 
percha or indiarubber plug, but do not know how to set 
about moulding it to fit the cells nicely snd round the 
elementa.— Hy vrostar. 


(610867.)—Gilding Letters on Grenite.—Will 
some one tell me how to proceed to make a good job? I 
have a granite tomb, the letters on which have been 
blacked in, but are now partly washed out. I therefore 
wish to gild them in a lasting manner. The foundation 
to | tg ee and the number of the gold leaf would oblige. 
. CR. t . J 


151088.]J— Cotton Spinning. — With! a view of 
attaining the position as mill manager, I shall be glad if 
some of your numerous readers would kindly refer me to 
some good practical work on the preparation, and the 
various processes in which cotton passes prior to the mule 
room. I have had fifteen years experience in the 
spinning department, and have a full knowledge of the 
workings of that branch ; but having had no op — 
ties of making myself acquainted with the earlier pro- 
cesses that take place in the card-room, I shall be glad 
of any information respecting the same, Is there any 
examination or ial qualifications required to attain 
such a position? Any hints given upon the question, 
will greatly oblige.—J. P., Burnley. | 


[61039.)—Switch for Elettrio Lamp.—I have 
made a small switch, jin. square, fixed on the stand 
which carries the lamp to put the lamp in or out; but I 
found to my surprise that it would not work in the 
ordinary way 18, when I complete the circuit by means 
of the switch, no light appears. I can, however, use 
the switch in another i By completing the circuit with- 
out it so as to obtain a light, ae then touching one wire 
with the brass which is connected also to the other wire, 
the circuit is made above the lamp, and the light stopped. 
The current does not reach the lamp. I want to know if 
there is any objection to using it thus, as it answers my 
purpose perfectly, which is to put the light in or out in a 
moment. I also want to know what prevents its acting 
in the ordinary way.— M. A. ' wo 


(51090.]—Current for Zamp.—I should like to 
know what becomes of the current'when the larap is cut 
off by a switch, and the plates are still in the solution. 
Is it expended in heating the wires -M. KA. 


[61001.1—Rhubarb.—In making rhubarb jam I find 
a great deal of rhubarb is perforated longitudinally, 
1 almost or quite its length; with a number of 
small holes like the groove of a worm. In some places 
they are slightly brown. Are they caused by a worm or 
not ! I have not been able to find one.—M. A. i 


pein.) Tanthine = To Mn. AlL RN OR CnRUIus.“ 
— How could I detect the presence of xanthine in human 
urine! I believe urine contains it, but in very minute 
quantities.—T. E. Lewis. 


(51008.|—The Saliva 1a Rabies.— I have heard 
tnat the saliva in rabies is a most active and deadly 
poison. Why is this! Has it evar been chemicall 
a iy 1. If so, what are its component parts, and 
what does it derive such an intensely poisonous principle 
from 1— T. E. Lewis. ; 


[51054.}—- Glazed Calico Printing.~I should be 
atly obliged if any of ours could give me any in- 
ormation as rds calico ee I wish to print a 
light tracing of foliage upon cambric, but find it very 
difficult to get a clear impression., hu ve tried various 
‘kinds of ink, but aome run, and take à long time 


Jury 13, 1883. 


to dry, or look blurred when they are dry. I should like 
to know best ink fur the purpose. Also best material to 
bave block made of! I have cut one myself of woud, 
hut it makes lines too thick. In fact, either through ink 
or block, I cannot make it answer at all. I should like 
a or mauve ink, but do not want it to stand washing. 
—Tyno. 


51095.) Potential Galvanometer.—I want to 
make, or have made. a potential galvanometer for measur- 
ing electromotive force in volts, the capacity of the instru- 
ment to range from 1. 10 volt to 100 volts, and if possible, to 
have its sensitiveness variable, so I may have 1°, 8°, or 10 
on the dial indicate 1 volt, according to the calculation. 


Will Mr. Sprague oblige me by giving as explicit direc- 
tions as possible for making this instrument! Among 
other pointa I especially ask his attention to the follow- 


ing: — Should it bea t galvanometer? If so, hat 
should be the diameter of the coil of wire? What should 
be the size of the needlg! Size of the dial! What size 
and how many turns of German-silver wire should the 
coil be com of, and what should be ita resistance! 
rhould all the resistance be in the circular coil, or may 
some be in ordinary resistance coils— to be thrown into or 
out of the circuit by plugs? Should the needle be 
astatic ! How may the magnetism of the needle, or 
rather the permanent magnetic field, be varied so as to 
get greater or less sensitivencss, and so the oalfbration 
may be made very delicate, and large morements of the 
needle obtained for small forces, and less movements for 
large forces? Can the latter be practically done by 
having a large movable permanent magnet below or 
above the needle, such (for example) as is used in Thom- 
son's mirror galvanometers ! If so, what would be the 
best way to . met, and what should be its 
size and shape ? How can 1 make the needle dead-beat ! 
I should calibrate the instrument with a Daniell cell, and 
do this frequently, as I had occasion to measure strong or 
weak forces, ber, I would ask Mr. Sprague how 
would it do to neg ect the carth's magnetism altogether, 
and to use below the needle a strong permanent et. 
which could be rnised or lowered to vary the gth of 
the magnetic field, and, consequently, the sensitiveness 
of the needle. This plan would away with the 
neceasity of putting the instrument in the magnetic 
meridian. Mr. eprague prefere this style of instru- 
aat will he please give directions for making one !— 


(51096.)Sheep Dip.—Will any of your practical 
readers be good pave Gas give a recipe fora lie 
sheep dip, and a good arsenical one soluble in cold water, 
same as some firms put up in packets. and is apparently 
mixed with sulphur? Directions for same greatly 
oblige.—BSemres. 


[51007.}_ Pocket Sextant.— Can this be used 
instead of the ordinary ship’s instrument, and is there 
any book describing its full uses for surveying and astro- 
nomical purposes Cx nro. 


[51098.)—Welsh Langusge.—Can this be learnt 
without a master? Is there a grammar and a pro- 
nouncing pocket dictionary, and where can they be 
procured, und price ICA RO. 


(51099.])— Yeast Stains.—Can any reader inform 
me the best means of getting stains of yeast out of 
black clothes I Bnxwn. 


61100.1—Mforocco Leather.—I have an album, 
also some chairs, covered with dark green Moroovo leather. 
Some clean water has been spilled upon them, and has 
left a mark. What can Ido to removeit! The marks 
aie dull, and the green a little lighter than the other 
part.— W. A. 8. . s 


51101. }—Dandy Yeast.—Can rome of your readers 
tell me how to make dandy yeast, and how to make 
bread always light, like the bakers make it! We use 
pressed yeast, and find it makes the bread heavy this 
weather.—HomEMADE. 


e Tepe 

reader please say how small s articles are b : 
tempered, and polished in quantities, such as 
watoh-pivota, broaches. or an conical, so as to get 
an even temper from heel to poni ? The point most be 
as hard or even barder than the heel, like steel pens or 
Swiss watch-hands; must be a quick and ready mig 
without much or any variation in epee polish 
be of a bright glitter, and not of a dull leaden colour, 
with only just the scale fetched off. —Carr-Borron. , 


Aras Gut Band Fasteners.—Does Jack of 
Trades think that, with aid of his procese for 
softening gut, it would N to use the American 
belt clasps, mude of thin brass tube, by the Whiting 
Stronghold Belt Clasp Co., and ill in No, 847 [— 
Berr Laar. ö 


ca Pk 

(51104.)—_Medical.—To Da. Epuuxos.—Some few 
weeks I cut the knuckle of the first finger on my left 
hand. I went to à doctor and had it dressed, and learnt 
Leh nee out ae sy ala The vou has since nee 
up, but the knuckle is very much larger than any of my 
other knuckles, and at times if I do any bard work it 
pains me very much, I sa this is weakness, Can 
you tell me what to do with it to cure it ?—N rmo. 


51105.1—Oval Chuck for 

andles.—I have got a small bar : 
Can any reader inform me how to make an oval chuck 
for turning brada wl handles, or where I can buy one 
Gt my lathe 1—A. Bresy, Weedon, Northamptonshire. 


[61106.]—Steamer.—Will some of “ours” tell me 
poli cannot drive a steamer, Toft. by 11ft. by 4ft. draught 
éi ne T cn wh. i thia Hand will blo hat 
engines I put in. y is this {an i u state w 
are the rules by which speed to length: and power is 
a Any calculation please give ari .— 


8 ! 

(51107.1|—Gold Fish Keeping.—Same time ago 1 
bought two gold fish and two sm . [haves glass 
globe which holds about two gallons of water, to keep 
them in; but the gold fish are dead. The carp are alive 
and apparently quite well. I was advised to give them 
millet seed, and I remember Te Tig aen years ago (I 
believe in the ExeLtán Mecuanio), required a 
little raw beef, which I have given them. Will some kind 
reader give me the cause of deach t I changed the 
water threo times a week.—Januzs Basen. k 
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IMPORTANT. 


No Person at all interested in — should 
fail to Visit the Magnificent 


ENGINEERING EXHIBITION 


NOW OPEN 


AT THE 


AGRICULTURAL HALL ISLINGTON. 


Where almost Every BRANCH is Represented. 


MODELS OF CHANNEL TUNNEL. 
MODELS FOR MECHANICAL FLIGHT. 
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MINING AND METALLURGY. 
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ELECTRICAL AND TELEGRAPH WORK. 

SHOP TOOLS AND APPLIANCES. 

AMATEURS’ LATHES. 

MACHINERY FOR TREATMENT OF RAW 
MATERIALS. 


OPEN FROM 10 am. TO 9 px. 
ADMISSION, 1s. 


Agricultural Hall, Islingtor; 


| 
| 
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ELECTRICAL RAILWAYS. 


TE lecturing about electricity supplanting 
steam is supposed to have any effect, it 
is time that something was done; but with 
the exception of the electrical railways men- 
tioned on p. 141 ante, there is little to 
chronicle in the shape of work actually 
acoomplished. Now and then, we hear of 
short Jengths of electrical railway being 
commenced, and of experimental lines, like 
that which is to be erected on Brighton 
beach, being sanctioned; but an item of 
news from America is certainly news indeed, 
for we learn that in an interview Mr. 
Edison is reported to bave stated that he 
is building a locomotive of 375 indicated 
horse-power, with driving wheels 6ft. in 
diameter, which will be used on the Under- 
ground Railway in London, where, itisnaively 
added, ‘‘smoke and vapours are very offen- 
sive. Although it is not stated definitely 
that by locomotive, an electro-motor is 
meant, there can be no question, from the 
context, that it is an electric engine, if it is 
anything, for according to the report, after 
stating that 3 phic ia eight to ten 
passenger coaches at a high rate of speed— 
40 or 80 miles—Mr. Edison went on to say 
that we put in a station every ten miles, 
and feed five miles each way.” Sections 
can be added, so that the trains can be run 
any desired distance, and there remains no 
other obstacle, except working out the 
details, so as to make the scheme practicable. 
The above statement about the locomotive 
is either a fact or it is not, for an 
electro - motor capable of developing 
375 indicated horse-power cannot be easily 
hidden away in a corner, and if it is being 
made, has been ordered by the Under- 
ground Railway Company Sa one ?), or 
1s to be tested by them for Mr. Edison, with 
a view to the introduction of the electrical 
system on lines where it would unques- 
tionably be a great innovation. It is under- 
stood that Mr. Edison, having completed 
the electrio light has, in company with Mr. 
Field, a gentleman who has patented several 
forms of electro-motor, turned his whole 
attention to electric railways, and at Menlo 
Park he has convinced many sceptics as to 
the possibility of moving even heavy 
trains by means of a current gener- 
ated by a stationary engine and d o. 
There is every reason to believe that the 
reported ‘‘ interview really took place, and 
it is probably only the details which re- 
quire working out to make it altogether 
credible. Unfortunately, they are not sup- 
plied, and we are left with a few hints only 
as to the system which Mr. Edison is work- 
ing upon. For instance, besides the state- 
ment that stations are erected at ten-mile 
intervals, and the current fed five miles each 
way, we are told that it is proposed to 
operate the railroads by electricity by means 
of a central rail laid between the existin 

tracks, for which old and worn-out rails 
may be used, the rail acting as one pole and 
the two metals as the other. The statement, 
it will be observed, is not remarkable for 
perspicuity ; but the mention of the position 
of the polesshows that between the tracks 
does not mean that the conducting rail 
would be laid in what is technically known 
as the six-foot, but is placed, where 
several previous inventors have put it (at 
least on paper), between the two metals 


which form one That the Edison 
electric railway is taking definite form and 
shape we gather from the statement that a 


sort of cow-catcher has been devised 
. which will entirely clear the conductor rail 
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of snow at all times, and so provide for the 
requisite contact between the motor and the 
centre rail; but the only information afforded 
as to the motor itself is the expression of Mr. 
Edison’s belief that it would take one of the 
shapes patented by Mr. Field. Mr. Edison 
is reported to have gone so far as to describe 
in outline the method of stopping and 
starting, and, in answer to a lea ques- 
tion, to have expressed the opinion that 
steam will be eventually superseded by 
electricity as a motive power—meaning, 

resumably, locomotive power, though 

e is also reported to have said that 
for the present he did not think elec- 
tricity would be generally adopted for 
heavy freight trains, or for pamengo trains 
running long distances. For street cars, 
elevated railroads, and other short lines, he 
believes it will be found invaluable. In the 
latter connection, for instance, he estimates 
a saving of 33 per cent. in the fuel con- 
sumed, the avoidance of unpleasant fumes 
of sulphur, and the ap emission of 
ks, while one man only will be required 


spar 
for each electric locomotive. The fuel 


estimate is based on the known consumption 


of the New York Elevated Railroads—lines 
on which electrically propelled trains would 
be as heartily welcomed as on our under- 
ground railways. Amongst other places 
where the electrical railway will be intro- 


duced as soon as the details are worked 


out, are those favourite resorts, Coney 
Island, Long Branch, Fairmount Park, 
and Saratoga. So far, there is, then, 
nothing of a very remarkable cha- 
racter in the 
the locomotive 
pass the remark that any rate of speed 


can be obtained according to the power 
used at the central depots, as a piece of 


common hyperbole. But what can be said 


to the extraordinary statement that ‘‘ sooner 
or later means will be found to obtain 
electricity from the earth without the use of 
any machinery whatever —a statement 

with as much 
Mr. Edison had 
told the reporter that he thought about 
fixing a pulley on the North Pole, and using 
the ‘rotary motion of the earth as motive 
power, the interviewer would probably have 
appended the words this is a joke ” ; but 
he seems to have been quite satisfied, and to 


that is made apparently 
gravity as the others ? 


have left off at just the point where most 


others would have been anxious to know 


more. 
It is clear that if Mr. Edison is building 
an electro-locomotive of 375 indicated horse- 
wer with driving wheels 6ft. in diameter, 

e must be proceeding on some entirely 


novel lines, which will account for his use of 
scarcely for 


old rails as the cable, though 
such large driving wheels, which, however, 
if the engine is to run on existing railways 
may be better than small wheels. engine 
to draw eight or ten coaches at the rate of 
40 or 50 miles, must have some weight to 
steady it, and it is probably preferred to use 


a motor running at high speed and connect 


to the driving wheels by gearing. Six-feet 
wheels running so as to cover 40 miles an 
hour must make, say, 190 revolutions per 
minute, and as 800 revolutions for an 
electro-motor is considered the lowest 
economical rate, the engine must be 
down 4 to 1, which will affo an 
5 for adding weight by making 
e strong. But as a train 
of eight coaches with an electrio loco- 
motive. will not weigh less than 100 tons, 
and the resistance of wind, curves, gradients, 
Ko., will not be less than 40lb. to the ton, 


resistance, but not, we think, for such a line 
as the Underground, and it must be re- 
membered that there will at least be the 


peculiar resistance caused by the 


rted interview, except 
or London, and we may 
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ight 
adhesion of the contacts. Isit practicable 
to build an electro-locomotive capable : of 
exerting such a power as that, and to'conve 
the required current to it by means of ol 
rails? It would seem tolerably clear that 
when electrical trains come into fashion 
they will be either very light and very 
short, or each coach will fitted with 
a motor; but for high speeds coaches 
cannot well be made much lighter, and 
there are obvious objections to making up a 
train in which all the vehicles carry their 
own propelling power : hence it would seem 
that in the future a third-clasé carriage will 
be fitted with the motor and will draw a 
composite of first and second class compart- 
ments! These calculations, however, work 
out differently when they are applied to 
trains travelling at such high spi as some 
lecturers have spoken of. hus, to take 
only the air-resistance, it varies with the 
direction of the wind and with the N 
of the train, and obviously it is greater wi 
a strong wind blowing direct against the 
train than when the. wind js blowing in 
the same direction as the trait is travelling. 
The air-pressure is, however, always con- 
sidered as directly proportional to the area 
exposed and to the square of the velocity of 
the train. Thus, in calculation, it is usual to 
assume that the air is still, and experiments 
have . pressure at a speed 
of ten miles is about a pound on each 
square foot of surface standing normal to 
the direction of motion; but at a speed of 
50 miles an hour, this resistance to the pas- 
sage of the train is increased to 12ł}lb. per 
square foot, while if the speed could be 
increased to, say, 150 miles per hour, the 
air-pressure against each square foot pre- 
sented normal to the direction of motion 
would be the small item of about a hundred- 
weight, and probably more; for such ex- 
periments as have been made to test this 
matter lead to the conclusion that at high 
speeds the increase is more than propor- 
tional to the square of the velocity. For 
the purpose of calculating the power 
required to overcome the air - resist- 
ance, it is necessary only to multiply 
the number of feet through in a 
minute by the number of pounds pressure 
on the front of the train, which will give 
the work in foot-pounds, whence the horse- 
wer is deduced. Thus, for 50 miles an 
our, the horse-power required to overcome 
air-resistance alone is one and a half for 
each square foot of effective surface; and a 
little calculation will suffice to show that if 
the is to be increased to 200, not to 
speak of 300, miles an hour, a very large 
portion of the power which it is possible to 
get out of an electro-locomotive will be 
absorbed in overcoming the air-resistance 
due to high speed. e electro-locomo- 
tives of the future will naturally be 
made of such a shape as will expose 
the least resistance to their passage through 
the air; but, however amaii that may be, 
the question arises, can the required power 
be put into any electromotor yet devised, 
and, if so, by what means? 


EASY LESSONS IN BLOWPIPE 
ANALYSIS AND PYROLOGICAL 
MINERALOGY.—VIIT. 


By Lieut.-Col. W. A. Ross, F.G.S. (late R.A.) 


On Reagents and Simple Mineral Analyses 
—‘‘ Glacial Phosphoric Aoid,’’ and Phos- 
phor-Salt as Reagents. : 

poe phosphoric acid is so deliquescent 

(Latin, deliquesco, I dissolve ; that is, 
absorbs moisture from air) that it cannot be 
moulded into blocks or shapes as generally 
supposed, so as to remain solid for any 
length of time, even in a well-stoppered 
bottle. What we in this country receive 


JULY 20, 1883. 
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from Germany as sticks of ‘‘ glacial phos- 
phoric acid” contains, therefore, about (I 
do not know the exact quantity) 10 per 
cent. of soda, to enable the makers to 
cast“ it in sticks; without soda it is also 
too volatile to make a bead. The well- 
known English manufacturing chemists, 
Messrs. Hopkins and Williams, of Hatton- 
garden, have cleverly attempted to remedy 
this defect by manufacturing ammonium- 
phosphate, from which the ammonia might 
be presumed to be volatilisable (Latin, 
volatilis, flying) by heat, leaving pure phos- 
phoric acid behind, and they were so kind 
as to give mea little to try with the blow- 
pipe; but I found, as Mr. Williams pointed 
out, that a certain proportion of the am- 
monia cannot be volatilised per se, so that it 
is really a matter of serious doubt whether 
in microcosmic salt (now called phosphor- 
salt, which is a double phosphate of sodium 
and ammonium), ‘‘the ammonia is wholly 
volatilised, leaving sodium metaphosphate 
behind,” as chemists assert. 

But in any case, the stick “glacial” P. 
acid (the acid sold in blocks or masses will 
not do for these purposes) is an immense 


improvement upon P. salt as a blowpipe- | Coo 


reagent. whilst fusing quite as easily B.B. 
on platinum wire, for the following reasons: 
(1) Instead of the eternal blue, hot and 
cold,“ which P. salt as well as borax affords 
with any proportion of oxide of cobalt in 
O.P. and H.P., Glacial P. acid produces, 
with the minutest trace of that oxide, a faint 
pink colour, which is blue hot; with more 
oxide, a magnificent red violet (quite equal to 
the beautiful aniline dye of that tint), 
which is also blue hot. Now, if my estimate 
of the natural acuteness of English artisans 
is correct, my pupils will have already sur- 
mised the advantage of using a reagent, 
which evidently the addition of an alkali (for 
P. salt contains far more alkali than P. acid 
does), converts from pink or red into blue. 
In short, it is evident that if you treat any 

mineral powder containing the alkalies, 
` potash, or soda, or lithia as a constituent, 
in a thus made pink P. acid bead in O. P., 
the rapid solution of the alkali, in the bead 
will turn it to a bluish violet, blue violet, or 
blue colour, on cooling; of a depth or faint- 
ness of ‘‘ tone’? proportioned exactly to the 
quantity of alkali contained in the mineral. 
In fact, this pink bead is a little alkalimeter 
in itself. 
of acid ; and Greek, mefron, a measure.) (2) 
The two earths silica and zirconia are 
entirely insoluble in a P. acid bead when 
treated with P.P., and nearly insoluble in 
O.P. of a hot gas lamp, whilst every other 
oxide is, more or less rapidly, thus dissolved. 
It thus forms an excellent reagent, not only 
for detecting silica in any combination, but 
for giving you some idea of the quantity 
present after your judgment is sharpened 
by practice. P. salt is used in this way (an 
invention of Berzelius); but is very inferior 
to P. acid, as the complete solution of any 
quantity of silica present in a mineral by the 
large amount of soda contained in a bead of 
P. salt before the blowpipe, is a mere 
question of heat or time. For instance, fine 
powder of the mineral Cyanite, which is half 
silica and half alumina, can be completely 
dissolved in a bead of P. salt by a hot gas 
lamp P. P. in a few minutes, and by a good 
O. P. of a mouth-blowpipe, in quarter of an 
hour. (3) As hot l P. acid effervesces 
in blood-red bubbles by itself with a trace of 
manganese, the use of nitre as a separate 
reagent for this purpose (advised in all books 
on Blowpipe Analysis) is obviated. I get 
my glacial phosphoric acid from Wooster, 
Chemist, Turnham-green, W. (6d. per oz.). 
The sticks should be broken up into small 
fragments, each the size of a pea or large 
bead ({ got a confectioner to cut mine up 
with his sugar-cutters), and kept in a wide- 
mouthed stoppered bottle for use. Sopa 
AND PoTasm (in reality the carbonates of 


(Arabic, a/-kali, alkali the reverse | M 


these metals) are indispensable as reagents. 
Potash must be kept in a small wide- 
mouthed stoppered bottle, on account of its 
deliquescence. Both are very cheap—half 
an ounce of each is an ample quantity to ob- 
tain—and the commercial soda (sodium 
bicarbonate) is generally pure; but I have 
purchased carbonate of potash from a 


Table (II.) of Useful Contractions and 
Symbols. 


A Bead ............ The largest amount of flux fusible on a 
; wire ring of given diameter. 
A Glass „ smallest ditto, ditto, ditto. 
Al. Plate For Aluminium plate. 
PW Ot 8 Y ee eee „ Alumina. 
AS „ Sulphide of silver. 
As: 0 „ Arsenic acid. 
ASC. „ White arsenie. Arsenious oxide. 
Sublimate of arsenic. 
B. Acid „ Boric acid. 
B.... . „ Boron trioxide. (Boric acid.) 
BaQ aaas, „ Baryta. Oxide of barium. 
Blk. Blkg „ Black. Blackening. 
B. B. ei eieucst: „ Before the blowpipe. 
BeO. „ Oxide of beryllium or glucinium. 
Bi 20 —[ͤ— * *—* — 55 Bismuth trioxide. 
C 77 oal. 
G. „ Fluorspar. 
a vas „ Lime. 
CAB: 0 „ Calcium borate (lime balls). 
Card „ Carbonate. 
FF „ Colour. 
e „ Oxide of cobalt. 
Pp ́ w „ Copious. 
oo „ Carbon Dioxide. Carbonic acid 
as. 
CUO orri acepcwcks „ Oxide of copper (black). 
OO 0 8 „ Suboxide of copper (red). 
E „ Percent. 
Dark g. „ Darkening 
Dee. 8 „ Decomposed 
Diss „ Dissolves 
DiOi eorias „ Oxide of Didymium. 
Elle „ Effervescence. 
Effa. deiicatences „ Efferveeces. 
Ero a „ Oxide of Erbium. 
E. P. (or Man- „ Ellychnine pyrochrome, made by 
ssb touching the wick with the hot 
assay. Colours the pyrocoue. 
Fe „ Iron monoxide. 
Fe: Od „ Iron sesquioxide. 
e 5 ments. 
G.B. s „ Glass bulb. 
GO a „ Oxide of beryllium or glueinum. 
HSG „ Red precipitate. 
HH n ͤ „ Water. 
C sara „ Hydroxyl, or hydrogen peroxide. 
HF F a urige fluoride. Hydrofluorie 
acid. 
HP oense „ Hydrogen phosphide. Phosphu- 
retted hydrogen. 
NN „ Ammonia. 
S aouns „ H sulphide. (Sulphuretted 
J -) 
ECC 70 uy P bonous pyrocone (old 
Ins. a „ Insoluble. 
Eil „ Iridescent. 
K CO „ Potassium carbonate. ‘* Potash.’’ 
RS occas: „ Acid potassium sulphate. 
Diz ahipara „ Lithium oxide. Lithia. 
S „ Magnetic. 
Mer. „ Metallic, 
M Rg) „ Magnesia. 
MOO 333. „ Mo 5 trioxide. Molybdic 
acid. 
Na Coo „ Sodium carbonate. “Soda.” 
OP, sopacressuts „% Oxyhydrogen pyrocone (old O. F.) 
A sierssri „ Opaline. 
Op Alb „ Opaque. 
| ee eR ae „ Pyrochrome. 
FFP „ Peroxydising pyrocone. (No old 
name.) 
P. acid ............ » Phosphoric acid. 
P. salt ............ „ Phosphor salt. 
Pt. wire „ Platinum wire. 
. ee „ Redu 
. „ Reddish. 
Satd. ͤU— 3 99 Saturated. 
SiO. „ Silica. Silicic acid. 
Soln. „ Solution. 
8 feckass „„ Sulphurous acid. (Sulphur 
** Fumes.’’) 
Subt. ............... „ Sublimate. 
Suffn................ „ Suffusion. 
em? „ Temporarily 
Thr. . „ Through. 
TiO ee „ Titanium dioxide. Titanic acid. 
Transp. ............ „ Transparent. 
U. O. „ Uranium trioxido. 
FF „ Vanishing. 
r ck „ Volatilised. 
S hats „ Vanadium trioxide. Vanadic acid. 
Wht. „ White. 
WO; „ Tungsten trioxide. Tungstic acid. 
vel. „ Yellow. 
ZnO „ Zinc oxide, 
ZrO a2 „ Zirconium dioxide. 


respectable druggist seriously adulterated, 
apparently with lime; it left a thick insoluble 
sediment in Pure water. Test any residue 
from the solution of either in distilled water, 
in boric acid O. P. PURE Limes, for detecting 
traces of alumina with boric acid, as cal- 


but on no account with a solution of soda 
or alkali) which are to be calcined in O.P., 
supported in Pt. tongs (Fig. 15) and pow- 
dered on the agate slab immediately 
before use. Pure TunastTio Aci, for de- 
tecting traces of phosphoric acid in minerals, 
&c. (sold as a yellow powder cheaply, in very 
small quantities, by Griffin). PURE TITANIC 
ACID, for detecting traces of boric acid in 
minerals, &c. (sold as yellowish white 
powder, cheaply, by Griffin). Both of these 
can be kept in the penny corked bottles. 
COBALT NITRATE, sold cheaply in pink crys- 
tals. Some of these ure to be dissolved in 10 
parte of distilled water (by weight) and kept 
in the dropping bottle (Fig. 31) for use. 
The crystals should be carried or kept in a 
well-corked or stoppered bottle. POTAS8IUM 
BISULPHATE (hydrogen, or acid potas- 
sium sulphate) 4} parts used with 1 part 
powdered fluor-spar, for detecting boric 
acid, Sold cheaply by all scientific chemists 
in small bottles tor this and other purposes. 
FLUOR SPAR, to be used as above described. 
Porassium IODIDE and FLOWEks of SUL- 
PHUR,” equal volumes of each, well mixed; 
used in Von Kobell’s test for detecting 
bismuth. TEST PAPERS (should not be 
placed in contact). 

1. Blue Litmus, for testing acids in salts, 
&c., by turning red when moistened and 
applied to them. : 

2, Red Litmus for testing alkalies in 
salts, &c., by turning blue when moistened 
and applied to them. 

3. Turmeric paper—yellow: turned red- 
dish-brown by alkalies; a peculiar red by 
boric acid; and orange by zirconium solu- 
tions. 

4. Brazil-wood paper—red: turned straw- 
yellow by fluorine. | 


MANGANESE SULPHATE, @ cheap salt, in 
pink crystals, may also be kept for detection 
of baryta, &c. MAGNESIUM WIRE, sold in 
flat strips, by the inch, for detecting phos- 

horic acid. INDIGO So.LuTIon, kept in a 
ollow glass prism, for detecting traces of 
otash in presence of soda in coloured 
ames. 


TRIBE'S IMPROVEMENTS IN 
SECONDARY BATTERIES. 


t 
N page 243, Vol. XXXVI., we gave a descrip- 
tion of a negative plate for secondary 
batteries, the construction of which had been 
atented by Mr. Alfred Tribe, of Denbigh-road, 
W. That gentleman, it may be remembered, 
has been engaged with Dr. Gladstone in carrying 
on an elaborate series of experiments with 
accumulators, and their exhibit at the Crystal 
Palace was amongst the most interesting of the 
purely scientitic branch. Recently Mr. Tribe has 
obtained a patent for a positive plate, which is 
constructed as follows: A rectangular frame, 
preferably grooved, may be employed, having 
three sides of prepared wood, slate, porcelain, or 
any non-conducting substance not easily acted 
upon by dilute sulphuric acid. The fourth side 
is completed by the employment of a suitable 
conductor, preferably of lead, the same being 
allowed to project beyond the liquid. The frame 
may be made entirely of any stitable conductor, 
saci as lead, or it may be made ontirely of wood, 
porcelain, or slate, a suitable conductor (preferably 
of lead) being placed within the groove and 
passing round the frame, or simply down one or 
both sides, either partially or wholly. Into or 
upon one or other of these frames, the patentee 
places peroxide of lead or minium, or the same 
in admixture with compounds of lead—such, for 
example, as the oxides of lead, or the sulphate of 
lead, or mixtures. The peroxide of lead, or the 
mixture, may be brought to tho desired consistency 
by the employment, either of water, or, by 
preference, of dilute sulphuric acid, and, if 
necessary, be allowed to remain in the retuining 
frame until the mass has consolidated. Ora core 
consisting of compressed peroxide of lead, or of 
mixture, of the same, either alone or in conjunction 
with monoxide of lead or with sulphate of lead, 


cium borate; best kept as fragments of may be fitted into the centre of the retaining 
clean eggshells (washed with distilled water; frame, to which is applied a mixture of a suitable 
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consistency, consisting of 
minium, or 


8 of lead or for service at ev 
ead or minium in| yard, or mansion. 


farmhouse, mill, builder’s 
e will with an illus- 


5 of 5 
admixture with other compounds of lead—euch | tration of a very simply made hand plunger 
will 


as sulphate of lead, or the oxides of lead, or pump, Fig. 360. It 


mixtures of the same in conjunction either with 
water or with dilute sulphuric acid. The element 
prepared by any one of these methods, and of any 
convenient shape (which may be other than that 
mentioned), may be encased in any suitable 
porous supporting wrapper, such as felt, flannel, 
calico, asbestos-cloth, or the like, and the plate 
thus incased is then reduced to the metallic con- 
dition, electrolytically as is well understood. 
When the reduction is practically completed, the 
element so obtained is then capable of being 
employed in secondary batteries as 
elements in conjunction with a negative 
such, for example, as that described in the 
previous patent, which consists of a plate of 
solidified or compressed peroxide of lead. The 
eee ee ee for a positive 
element, consisting of lead in combination witha 
frame of lead, or in combination with a frame of 
non-conducting material, but with a conductor 
of lead constructed substantially as described. 
The fact that Mr. Tribe has taken out patents 
for a form of secondary battery, in which peroxide 
of lead plays the important part, may be taken as 
fairly ee evidence that at present nothing 
better is known, though announcements continue 
to be made of discoveries or inventions of 
accumulators, the ormances of which are said 
to be very remarkable.“ 


itive 


PRACTICAL NOTES OI PLUMBING.— 
LXXIII.” 


By P. J. Dans, H. M. A. S. P., &c. 
(Continued from page 426.) 
Beer-Engine Pump. 

E- 359 is the beer-engine pump, to which 

every plumber should give his particular 
attention. There is no kind of pump more delicate 
than the beer-engine, and none gets less atten- 
tion from the plumber. This pump-rod, as may 
be seen, works on a quadrant, AJC. The lever 


— 


being hinged at A causes the rod to pull up nearly 
straight, and as it is coupled by a joint at K, it 
further reduces the liability of rod being 
bent, unless the pump-bucket gets too high, and 
thereby sticks in the top of the barrel, where the 
beer has furred round the inside, then the chances 
are that the bucket will stick up, and if main 
force is used to push the handle and rods back, 
they bend, and require the attention of the 
plumber to put in new rods. (See Repairing Beer- 
engines.) ë 
Fire-Engine Pumps. 

Every plumber, and other intelligent work- 
man, shoyld have a thorough knowledge of 
fire-engine pumps, and after what has been said 
about the preceding pumps, se Sager upon Figs. 
326 and 328, this class of pump will be readily 
und . I shall therefore only explain and 
illustrate a few of the hand-worked pumps or 
fire-engines that are, or should be, kept ready 
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ement, | 


be seen that this pump 


FEI G. e. 


n 


~a Ww, 
«a 


a 
= 


an ESS 1 =l 


is made to stand in a pail or otherwise, whilst 
the right or left hand holds the hose, the other is 
engaged in pumping. The water passes under 
the lead weighted strainer A, and up into the 
barrel B, which forms a kind of air-chamber as 
well as barrel. This kind of pump, although 
not this design (which is new), can be had from 


Hayward, 


The method of repairing this pump is by un- | purpose of bolting 


screwing the flanges and releathering the 

or grinding them in. Fig. 361 Sa baile k 

of force-pump, but fixed upon a stand having a 

lever and suction hose to place into 3 0 
alter 


otherwise. Fig. 362 is in principle 
the style of the ordina plunge-pump as illu. 
trated at Fig. 318. It throws water intothe tube 


Fl 6.362, 


Q, which acta as an air-chamber, and from thet 
to the branch or nozzle at E. This pump 1 


generally fixed within a tank, as is als Fg. %3, 


which is, as far as regards the action of the pump, 
exactly the same as Fig. 362, the only difference 
being that the water in Fig. 363 come of the 
top with universal joints instead of hoe, whilst 
in the former, Fig. 362, it comes off at the side, 
and through a hose. 

(To be continued.) 


PATTERN MAKING. —X. 
(Continued from page 428.) 
Engine Cylinders 


A* of all sizes from two or three inches b 
eight or nine feet in bore, and of mos 
varied t We will take a simple illustrates 
of a high-pressure cylinder, of moderate re, 
for our first essay. is, like most of our work, 
must be struck out on the drawing board. We 
want a longitudinal section, cutting through the 
steam ports and valve face (Fig. 48), and 3 
transverse section through the same face and the 
exhaust port Fig. 4 also a plan of the cylinde 
looking into the ports (Fig. 50). e the 
drawing to the sizes of the finished casting. 
adding the due allowance afterwards for amn 
and boring. Taking a cylinder of 6in. bore 

14}in. long, let it have, say, the following Pro- 
proportions :— 


in. 
Thickness of metal in body...... u 
ji ; fanges EEE E A af 
Larn o PPC ; 
Wi th 70 e „ „„ „„ (TE SEE] 1 
Metal round „„ 
h o ve face......cesee> 7 
F 41 
of steam chest flange 10 
Width E w it 
Thickness of doo } 
Distance between ports 


yler, and Co., Whitecross-street. A foot or a pair of feet will be required for th? 


the cylinder on to its bedplat 


E 
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or framing, and their shape and position will be 
determined by the shape and position of the part 
to which they are to be attached. 

In making the pattern, commence with the cir- 
cular body. 
must be jointed longitudinally with dowells; and 
unless a piece of very dry timber is available, it 
is not customary or wise in a standard pattern to 
make it in the solid. The proper way to make 
cylinders, as well as large pipes, is to ‘‘ lag them 
up.’’ Longitudinal strips are glued and secured 
with nails or screws to tranverse ends which have 
been planed hexagon, octagon, or polygonal in 
form, the size across the flats being determined b 
the thickness of the stuff in the lagging. Dow 
then the ends in their joints, mark out into flats, 
and saw and plane perfectly square across the 
thickness of the stuff. 

Now lay the joints of the halves which contain 
the dowell Aoles on the bench or on a true joint 
board, at the distance apart of the extreme ends 
of the pattern. In this instance, this will be 
14}in. = to length of cylinder + say 3in. at each 
end for prints, + 2in. for head metal =in all to 
224in., and this will be the length of the lagging 
also. The object of head is this: en 


In order to mould well, this I 


„ c.so ILD 


ile 


— ee ee ee oe 1 —— ` 


did 


| 


EU UT 


y 
AU 


pod 


|n| 


metal is poured into a mould, dirt and scurf, 
being light, float on the surface, and along with 
entangled air bubbles, rise to the top, making 
the upper part of a casting spongy and unsound. 


n an engine cylinder this porosity would be a 
fatal evil, diminishing its strength and permitting 
escape of steam. So these lighter matters are 
allowed to float into a ring of head metal of 
the same diameter as the cylinder, and of suffi- 
cient height to contain them all. It is scarcely 
necessary to remark that this is turned off the 
casting and thrown away. 

Sometimes the pattern proper finishes with 
the head metal, and the prints are turned sepa- 
rately and screwed on the ends. This is of no 
importance ; but if our stuff is long enough to turn 
prints as well as body (and we will suppose this to be 
the case) our angular transverse ends will occupy 
the out and out position. Now take one of 
the pieces of lagging, plane up the face quite 
true, and bevel both edges. e width on the 
face will be the same as the flata on the trans- 
verse ends, and both edges will be bevelled, so 
that if projected they would meet at the central 
axis of the cylinder. Glue and secure this first 
piece in place with one edge resting on the joint 
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a 
board or bench; chalk its upper e, and fit 
iece No. 2 against it, until the shows a 


t everywhere ; plane the next edge to the same 
bevel at the proper width, and then glue both 
the face and the chalked joint, and screw. In 
this way carry the lagging round the first 
half of the pattern. Now turn over this first 
half, lay the dowel ends in place, and build 
up the second half in the same fashion. Allow 
the glue time to set hard, and then chuck 
in the lathe with centre plates, which are 
simply square pieces of sheet iron or brass, 
with screwholes at the corners, and made —ene 
of them to receive the lathe fork, the other 
countersunk to run on the back centre. When 
screwed in place, they form the temporary centres 
of the pattern, and retain the two halves securel 
together while being turned. The screws whi 
hold them on should be put in firmly in order 
to prevent the work flying asunder when in rapid 
rotation. 

Now, having our cylinder in the lathe, and 
being assured that everything is well secured, 
rough it down to within jin. of the body size 
with a sharp gouge. If belts are desired, the 
pattern must be roughed to the size of the belts 
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The tree rarely blooms before the age of thi 
months. The planters pluck these first flowers an 
do not let them bear fruit until the fourth year, 
and that under the most favourable climatic 
influence, when the mean temperature is from 27° 
to 28°C. (80° to 82° Fahr.) e blossom is very 
small, and out of all proportion to the size of the 
fruit. I measured one bud that was only one- 
sixth of an inch long. The flesh-coloured corolla 
had ten petals surrounding five stamens of a silver 
whiteness. They are not isolated, but collected in 
bouquets, surrounding the trunk at all heights, and 
on the principal branches; they are even seen on 
the woody roots that creep on the surface of the 
ground. The interval from the time the flowers fall 
until the fruit matures is about four months. The 


fruit is long and slightly curved, being divided into 
five lobes. Its length $ nearly 10in., its greatest 
diameter near the point of a ent is 3in. to 4in., 


and it weighs 10oz. to 160z. The colour varies 
from greenish white. to a reddish violet; the peri- 
carp is furrowed by longitudinal ribs. The flesh 
or alp is white, pink, an tart ; it usually contains 
25 keinels, which are white and oily, and when 
dry have a brown colour on the surface 


There are two principal harvests in a year, but 
in a large grove are gathered ev y, andi 
is not 00 to aes a tree beari g both flowers 


and fruit at the same time. After breaking the shell, 
the seeds are removed with a piece of wood rounded at 
one end, and then ex to the sun; in the evening 
they are collected in a heap under a shed. It is 
manifest that an active fermentation is going on 
which would prove injurious if allowed to increase, 
because the fresh cocoa when heaped up heats very 
much ; so in the morning they are spread out again 
in the air. The cultivation of the cocoa-tree re- 

uires but few men, for one man can take care of a 


wrote that a person could make a journey without 
any other nourishment. Nevertheless, I will admit 
that in an ition toa great distance, where it 
is imperatively nece to reduce the weight of 
the rations, chocolate offers undeniable advantages, 
as I have frequently had occasion to notice. 

Chocolate possesses one essential quality in that 
it contains a very large portion of nutritive 
matter in a small volume. Humboldt recalls what 
has been said with reason, that in Africa rice, gum, 
and butter enable men to cross the desert; he adds 
that in the New World chocolate and corn meal 
render the plateaus of the Andes and the vast unin- 
habited forests accessible to man. 

The cocoas of Soconusco and Caracas are the 
most highly esteemed ; that of Guayaquil is much 


in demand on account of its lower price and good 
quahty when carefully preserved. its combina- 
tion of albumen, fat, and sugar and the presence 


of phosphates, cocoa and chocolate resemble milk, 
the type, according to Proust, of the whole diet 
that nourishes and sustains man. 

The emulsion of chocolate necessarily varies in 
consistence according to the volume of water used 
in preparing it. They generally take five times the 
weight of the chocolate, and that is the proportion 
Sead for assay. 

Hence, 579 grains of the cake chocolate would 
pele 7 grains of emulsion, in which are con- 

ed :— 


ousand trees. What they dread the most are the | tained 


sudden , oven in favourable weather: if there 
comes a shower, the fruit falls off; but the principal 
occupation of the majordomo is to defend the fruit 

i si ravages of animals (monkeys, deer, and 
parrots). 

Cocoa is decorticated by roasting at a gentle heat. 
In the roasting operation this bean, like the coffee, 
acquires a peculiar odour due to an infinitestimal 
quantity of a volatile principal. To this the cocoa 
owes ita aroma. The cocoa bean is rich in nutritive 
eros ge ; besides a large quantity of fatty-like 

utter, it contains nitrogenous substances like al- 
bumen and casein, also theobromine, and com- 
pounds of ternary character. These constitnents 
necessarily vary in quantity with the source. 

The decorticated beans, when deprived of the 


germ, contain, according to M. L’Hote, in one 
undred parts : 
Water. Butter. Ash. N.Albmn. 
Guayaquil ........ 6°50 40°10 3°75 2°38 149 
InIque........ 7°60 4120 2°75 225 145 
Guayra .......... 700 35°96 400 2°18 13°6 
Maraguan (roasted) 4:20 45°80 2°75 2:22 13:7 
Caraque .......... 4:20 51°50 40°0 2°16 13˙5 


(The albumen is calculated from the nitrogen in 
excess of that in the theobromine, the former con- 
taining 16 per cent., the latter 31 per cent. of 
nitrogen.) 

The cocoa bean, cleaned but not roasted, contains 


in one hundred parts :— 
Mitecher- Boussin- 
Payen. lich. gault. 

Butter ..... . . 48 ꝗto 50 45 to 49 533 
Albumen ........ 21 to 20 183 to 18 129 
Theobromine .... 4 to 3 12 to 15 2-4 ° 
Starch and glucose 11 to 10 14 to 18 6˙7 
Cellulose ........ 3 to 2 6˙0 9:1 
Mineral substance 3 to 4 3:5 4°0 
Water 10 to 12 6˙3 11°6 


Cocoa beans, when decorticated, slightly roasted, 
and se ted from the germs by culling, are the 
base of chocolate, the use of which is so widespread 
at the present day. It is not nece to describe 
its preparation. Suffice it to say, that it is obtained 
by grinding between cylinders kept at a certain 
temperature a mixture of cocoa beans from different 
sources of the aromatic varieties, and more or less 
unctuous. When the mass is sufficiently softened, 
sugar is gradually introduced in such a manner as 
to maintain the softness of the material. The 
grinding is accomplished by means of cylinders or 
cones revolving at different velocities on a granite 
platform ; the ‘paste is then made to fall into tin 
moulds. The sugar added to the cocoa increases 
the nutritive quality of the mixture; it is evidently 
oue of the most prompt reparative aliments. 

The Mexicans prepare a pdte of cocoa which 
they call chocvlatl, in which they put a little corn 
flour, some vanilla, and allspice. P. Gili asserts, 
on the authority of a passage in the Monarquia 
Indiana,“ published by Torquemada, that the 
Aꝛ tecs made the infusion of chocolatl with cold water. 
Even in the sixteenth century travellers differed 
groatly in thcir opinions regarding this substance. 

costa thought its value had been overestimated. 
Humboldt remarked that this opinion remiuded 
him of the prediction made about the use of coffee. 
On the other hand, Fernando Cortes perhaps ex- 
aggerated its value ; after drinking a cup of it be 


Albumen........... . 30 grains. 
8 e 140 „, 
. e 320 
Salts, phosphates &c. 10 5 
500 
In 3,420 grains of cow's milk there are con- 
ed : — 
Albumen........ 136 grains. 
Butte? 150 „ 
Milk sugar 1560 „, 
Salts, phosphates, &c. 27 „, 
463 


It will be seen that milk is richer in nitrogenous 
matter; it contains less sugar, and butter in the 
same proportion. A chocolate in which there is 
less sugar gives a beverage that approaches milk in 
composition. In all the chocolates analysed the 
weight of the sugar was equal to, and sometimes 
greater, than that of the cocoa. 

It is a curious fact that different moes of men 
separated by long distances, and never having had 
any communication with each other, prepare 
stimulating drinks from certain plants—tea in 
China, maté in Paraguay, cocoa in Mexico, and 
cuca in Peru; using at one time the leaves, at 
another the seeds of plants that have no botanical 
resemblance, but, in spite of this difference, exert 
the same effect upon the nervous system and on 
digestion. In fact, there are substances in these 
plants that have the constitution of alkaloids and 
are endowed with similar properties. In the leaves 
of tea and of maté and in the seeds of coffee it is 
caffeine ; in the leaves of cuca it is cuceine; and 
in the seeds of cocoa it is theobromine. But 
the Chinese, the Arabe, the Indians of Para- 
guay, the Incas, and the Aztecs were all under 
the influence of the same agent when they 
took their habitual drink, which custom is so wide- 
spread amonk all nations. The infusions of tea, 
maté, coffee, and cuca are not, of course, to be con- 
sidered as food. The amount of solid matter in 
them is very slig? t, and their effects are due only 
to their alkaloids. This is not true of chocolate, 
which is at the same time a complete food and an 
active excitant, since it ap es in composition 
that model food, milk. In fact, we have seen that 
in cocoa there is some leguminous, some albumen, 
associated with fat, amylaceous matter, and sugar 
to sustain respiratory eg oc and final 
phosphates, which are the basis of the bones, an 
then—what milk does not have—theobromine and a 
delicate aroma. Roasted, ground, and mixed with 
sugar, cocoa becomes chocolate, the nutritive pro- 
perties of which astonished the Spanish soldier who 
invaded Mexico. 


HOW TO MAKE A PICTORIAL 


BACKGROUND. 


"TPE advantage of being able to make negatives 

with pictorial backgrounds, without having to 
incur the expense of a coin paintd screen to be 
placed behind the sitter, will be appreciated. Pro- 
cure anumber or transparencies, either from nature, 
engravings, or paintings, of such subjects as are 
desired to be introduced in the background, and 
have in the camera an „ whereby, after 
the portrait has been exposed and the lens capped 
for a moment, the transparency shall then be inter- 
posed between the lens and the sensitive plate, and 
as close to the latter as convenient. The aitter is 
then requested to remain steady for a few seconds 
more, and ab exposure aguin made for a very brief 
period, by which the trausparency is impressed 


upon the sensitive plate, the sitter acting asa mask. 
Upon developing the ne; ive, the portrait of the 
sitter will be seen backed by the scene re 


in the transparency, and which is now a faint — 
tive. The strongest rep Pia produa ni a the 
principal exposure, of the , is 6 
with . behind the sitter, for 
which one much lighter in colour is substituted 
during the exposure with the transparency. A con- 
venient holder for the cy consists of a 
light wooden frame, hi at the bottom and at a 
little distance in front of the dark slide contaming 
the sensitive plate. This lies on the bottom of the 
camera while the sitter is being taken, but is 
brought into an erect position as soon as the white 
background has been substituted for the dark one. 
The second exposure should be quite momentary, 
as the landscape scene in the finished negante 
ought to be somewhat faint, and not absolutely 
sharp. TA this scene depends u the 
distance at which the transparency 1s held from the 
sensitive pe u Any ingenious amateur can easily 
make for hi a transparency ing frame of 
the kind j ust described. Photographie Times. 


WATER-HAMMER IN STEAM PIPES. 


1 following note on the well-known pheno- 
menon of water-hammer was read by 
Prof. R. H. Thurston before the June meeting 
of the American Society of Mechanical :— 


The writer has been called upon during the past 
winter, in the course of his profession work, to 
examine into the systems of steam hes in use on 


so large a scale in T 
and to npon upon the condition and capabilities c 
ose 


case, 5 f 
scale, and were so serious oftentimes in their 
consequences as to impress upon him the desira- 
bility of examining into the matter more carefully _ 
than had yet been done. He has not been able to 
make a systematic and thorough in 
such as he would have liked to e; but he has 
been able to collect some facts, a few of which will 
be here presented, that may at least have the effect 
of calling the attention of engineers more gen y 
to this matter, and may lead to further study of 
the subject. 

When a pipe is filled with steam, and then has 
introduced into it a quantity of cold water, or when 
a pipe, itself cold, and containing cold water, even 
in very small quantity, and without pressure, has 
steam turned into it, the first contact of the two 
fluids is accompanied by a sudden condensation, 
which causes a sharp blow to be struck, usually at 
the point of entrance; and sometimes a succession 
of such blows occurs, which are the heavier as the 
pipe is larger, and which may be startling, and 
even very dangerous. ; ; 

It is not known, so far as the writer is aware, 
precisely how this action takes place in all cases, or 
what conditions are most favourable tothe develop- 
ment of the tremendous pressures which are often 
produced. Perhaps the action is as follows :— 

The steam, at entrance, passes over, or comes 
in contact with the surface, of the cold water stand- 
ing in the pipe. Condensation occurs, at first very 
slowly, but presently more quickly, and then so 
rapidly that the ace of contact between the two 
fiuids is broken, and condensation is completed 
with a suddenness 
water surroundi 


ing it. As water is nearly incompressible, the 
blow thus rete i that of a eae y, eae 
intensity of the i reassure is the greater 
the distance thro hwi the portion of surface 
attacked can yield is less. In this manner enorm- 
ous pressures are sometimes produced. 


above it. e passage of this steam along the sur- 
faceof the water may cause some disturbance of the 
surface of the liquid, and this disturbance being 
gradually increased as the flow of steam becomes 
more rapid, ges Grats cause a break in the surface 
of the water, which disturbance may produce more 
rapid condensation and still further agitate the 
mass, until condensation occurs with such rapidity 
that u vacuum is formed at the point of greatest 
action. The next result is the rushing of steam 


— — — 
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from both directions towards this poin . carrying 
With it, as it goes, masses of water which, coming 
from opposite directions with enormous velocity, 
meet at the intermediate spot at which the con- 
densation has been most rapid, and being stopped 
Ly instant collision, produce a pressure which may 
only have as its limit the strength of the pipe. 

‘Where pipes are not burst by this action, it is 
common to see them sprung and twisted out of 
lime, torn from their connections, and, when a 
succession of shocks occur, as is often the case, the 
whole line writhes and jumps lengthwise to an 
extent that is sufficiently serious to cause well- 
grounded alarm. 

The writer had an opportunity, in the course of 
his work on the case above alluded to, to obtain 


some probably approximate measures of the 
intensity of this action in long and heavy lines of 
pipe. Four le of 8in. pipe had been split by 


this action, and the writer desired to ascertain 
whether they remained, in their injured condition, 
strong enough to bear the ordinary steam pressure 
of the line from which they were taken. This 
never rose above fifty or sixty pounds per square 
inch. They were therefore subjected, in a 
proving-machine, to gradually increased pressures 
until the already fractured parts were still farther 
injured, the repairs, or rather the patching having 
been carefully done in such a way that they were 
not strengthened by it. This was done by purno 
on soft patches along the line of the split, an 
securing them by bolts which were set in the line 
of the split. The patches thus served as simple 
stop-valves, preventing the exit of the water 
through the break. 
The following are the results of the tests: 


Pipe No. 1.—This pipe was split, near one end, for 
a distance of lõin., along the line of the weld. 
When placed in the proving machine, it bore the 
applied pressure until it attained un intensity of 400 

square inch, when the split suddenly 
extended about ten inches; the pressure could no 
longa be kept up, and the test terminated. 
he pipe was then taken to a pipe-cutting 
machine, and the injured part cutoff. It was then 
again subjected to pressure. It bore a pressure of 
1, 100lb. per square inch,—the highest that it was con- 
venient or customary to apply to thut size, - and was 
taken out sound. 

Pipe No. 2.—This length was cracked for a dis- 
tance of 15in. along the line of weld, not far from 
the middle of its length. The crack had opened a 
little and the pipe was slightly bulged. This piece 
bore 300 pounds and then gave way, the fracture 
extending just enough to let off the pressure. 

At the opposite end of the pipe was another split, 
Sin. in length. The part just fractured was cut off, 
and the remaining portion was again subjected to 
the water pressure. This time it bore 1, 050 pounds 
per square inch, when the crack was and 
ran about l5in. It began leaking, and showed 
pany the effect of the pressure at about 800 
pounds. 


This was an unusually interesting specimen, as 
the pive had been bulged considerably by the 
water- er along the line of the 8in. crack. 


The pressure afterward borne, therefore, seemed to | P 


the writer to be likely to be a fair measure of that 
produced originally by the water-hammer. Such 
bulging as was here seen never occurs at usual 
ressures. The new break did not follow the weld, 
ut irregularly, and apparently indifferently, 
throug weld or solid iron. 

Pipe No. 3.—This length was split for a distance 
of 22in., the end of the break being about 3ft. from 
the end of the pipe. It sustained a pressure of 250 
pounds. The sound part of the pipe was then 
tested up to 1,050 pounds without injury. 

Pipe No. 4.—This piece was split, like the last 
and to just about the same extent, was tested 
ewe and gave way at 300 pounds per square 
in 


All of this pipe was Sin. pipe, zin. thick, and 
made with the usual form of lap- welded joint. 
The welds were not always perfect, as is probably 
the fact with all such pipes; but this pipe, butt- 
welded, would have borne very much higher pres- 
sures than those to which it was subjected in 
ordinary work by the steam carried on the line. 
It cannot be asserted that these lengths of pipe did 
not split under pressures less than those to which 
they were afterwards subjected by the writer, as it 
is very possible that the first blow may have found 
a weak part of the pipe, and the split may, in some 
cases, have extended to stronger portions. Never- 
theless, the writer is ene to believe that this 
was not the case in all instances, and is convinced 
that, in one case at least that of the Sin. crack, 
which was accompanied by a decided bulge in the 
ppe ue water pressures, at the test, were, at 

east approximately, equal to, and are very likely 
to have exceeded, those obtained at the later test. 
It seems to him very certain that we may consider 
it as proven that the pressures produced by ‘‘ water- 
hammer are often enormously in excess of those 
familiar to usin the use of steam, and that they 

have in many cases exceeded 1,000 pounds per square 
inch. It is, then, evident that it is not often safe to 


calculate upon meeting these tremendoug stresses by 
weight and thickness of metal, but that the engineer 
must rely principally, if not solely, upon complete 
and certain 9 of the pipe at all times as the 
only means of safely handling stea:n in long pipes, 
such, especially, as are now coming into use in the 
heating of cities by steam led through the streets in 
underground mains. 

The facts here presented have been, to the writer, 
something of a revelation, and have seemed to him 
to possess unusual interest and importance to the 
engineer using steam under such conditions as are 
here referred to. It is a fact which has long been 
well known, that these suddenly produced pressures 
are often very great. The writer has occasionally. 
for many years, known of serious and sometimes 
fatal accidents due to this cause; but that these 
stresses are often as great as is here indicated has 
probably been as little realised by engineers gener- 
ally as by him. 


COPPERING MOULDS IN ELECTRO- 
TYPIN 


i the operation of making electrotypes, an 
impression of the original to be copied, say a 
forme of type, is taken in wax or guttapercha ; the 
surface of this mould, after suitable preparation, is 
thoroughly brushed with finely powdered plumbago 
to make it conductive of electricity, and the mould 
thus prepared is suspended from suitable metallic 
supports in the vat to receive the electro-deposit of 
copper. Under these circumstances it was found 
that the copper would commence to deposit first on 
the parts adjacent to the wire suspending rod, and 
spread from these gradually over the face of the 
mould, so that those parts nearest the metallic con- 
nection would receive the heaviest, and those furthest 
from it the lightest, deposit of copper, the shell thus 
being of unequal thickness. 

To avoid this objection, it was customary to ren- 
der the surface ot the mould more conductive by 
mixing with the plumbago with which the surface 
of the mould is brushed a certain quantity of some 
metallic powder. A much simpler and very in- 
genious pluu of accomplishing the same result was 
devised some years ago by Mr. Silas P. Knight, the 
superintendent of the electrotypiug department of 

er Brothers, the well-known publishers. The 
method of Mr. Kuight is to deposit instantaneously 
on the surface of the prepared mould a thin but 
continuous coating of metallic copper, by which it 
is rendered uniformly and highly conductive over 
its whole surface, and thus insuring that the 
electro-deposit of copper shall also be uniform in 
thickness. By the process of Mr. Knight the 
mould, after a thorough riusing off in a spray of 
water, is covered with a solution of bluestone (sul- 
phate of copper)» which is thoroughly dusted with 
tine iron filings. Then a soft brush is used to 
spread the mixture over the surface of the mould. 
he iron filings precipitate the copper, which is 
caused by the gentle friction of the brush to adhere 
to the blackleaded surface of the mould, coating it 
uniformly with a very thin tilm of copper. Thus 
repared, the mould has a metallic surface upon 
which the electro-deposit of copper in the de- 
positing bath takes place uniformly. This process 
18 in use in nearly all the electrotyping establish- 
ments at the present duy, and is found to auswer 
its intended purpose admirably. - 


BROWSING IRON. 


LL bronzing or browning methods known at 
present, obtained by moistening iron with 
acid copper or iron solutions, permitting them to 
dry in air, brushing off the rust formed in this 
manner, and repeating the operation several times, 
only produce a more or less light or dark red brown 
rust coating upon iron articles. Other methods have 
the defect that the protoxide of iron layer vee 
off in a short time, whereby rust is invited. on 
articles are easily coppered or brassed by di ping in 
copper solutions, or else coppered or brassed by the 
galvanic method; these coutings also scale off after 
a short time, especially if the iron surface was not 
thoroughly cleaned, when exposed to the influence 
of moist air. By the following process it is easy to 
provide iron articles with a handsome bronze- 
coloured protoxide coating; it resists the influence 
of humidity pretty well, and besides this, the 
operator has it in his power to produce any desired 
bronze colour in a simple manner. The cleansed 
and scoured articles are exposed to the vapours of a 
heated mixture of concentrated hydrochloric and 
nitric acid (1 and 1) for from two to five minutes ; 
and then, without unnecessarily touching them, 
heated to a temperature of 300° to 3505. The heating 
is continued until the bronze colour becomes visible 
upon the articles. After they have been cooled 
they are rubbed over with petroleum jelly, an 
again heated until the jelly begius to decompose. 
After cooling, the article is anew rubbed over with 
petroleum jelly. If now the vapours from a mixture 
of coucentrated hydrochloric aud nitrie acids are 
permitted to operate upon the iron article, light red 


brown tones are obtained. However, if acetic acid 
is mixed to the mentioned two acids, and the vapours 
permitted to operate upon the iron, oxide coatings 
are obtained, possessing a handsome bronze yellow 
colour. All gradations of colours from dark red 
brown to light red browu, or from light bronze yellow 
to dark brown yellow, are produced by varyiug the 
mixtures of the acids. 

I have in this manner coated T-rods, 1:5 meters 
long for iron boxes, with such oxide layers, and 
after ten months, during which time they were con- 
tinuously exposed to the influence of the air of my 

boratory, constautly laden with acid vapours, 
they do not betray the slightest traces of change.— 
Prof. Dr. J. Oser, in Dingler’s Polyt, Journal. 


SCIENTIFIC SOCIETIES. 


— — , 


WESTERN MICROSCOPICAL CLUB. 


HE monthly meeting of this club was held on 
July 2nd at the house of H. V. Tebbs, Esg., 
St. John’s-gardens. The evening was mainly de- 
voted toan inspection of the host’s unique collection 
of the teeth of elephants and mastodons. The 
specimens are both fossil and recent, and illustrate 
the development of the complex dental structure in 
the proboscidea. Many of them were cut in sections 
and polished, and the entire series was an interest- 
ing revelation of the various changes the teeth of 
the modern elephant have probably gone through 
in ing from somme simpler form met with in the 
earlier mastodons. The developmental history was 
traced from a germ molar , tooth of the Ohio 
mastodon, which was a simple hollow . 
into a few ridges, consisting of a thin layer 
of dentine with some trace of enamel but 
without any fangs, to the exceedingly com- 
plicated structure shown in the teeth of the 
mammoth, where alternate and parallel plates or 
layers of ivory, enamel, and crusta petrosa or cement 
are built up into a solid structure of great size and 
weight, forming a most peed grinding apparatus. 
One molar only as arule isin use on each side of 
the jaw, occupying its whole surface, and rolling 
gradually onward and forward as worn ina seg- 
ment of a circle, fangs being developed to sapport 
the worn surface. Specimens were shown of five 
distinct species found in England — two of 
Mastodon Arvernensis and M. Borsoni, and three of 
the true elephant, including two fiue molars of 
Elephas meridionalis recently found iu the red crag 
of Suffolk, as well as a series, both whole and in 
section, from the Norfolk forest-bed. Other 
examples from the miocene deposits of the 
Sevalik hills in northern India and from America 
- Pliocene) gave the connecting links between 
e forms of teeth apparently very unlike. An 
analogous but quite independent course of develop- 
ment was shown by a series of specimens to occur 
in the Wart Hog of South Africa, Phacoherus 
Fallasii, which, during the course of its life, 
possesses, besides the usual deciduous milk teeth, 
the normal] dentition of about thirty-two mature 
teeth, but loses these by gradual absorption, until 
only huge tusks of great strength are left, and 
single molars which occupy each Jaw. These molar 
teeth present the most peculiar und complex form 
in the whole group of mammalia; they are 
singularly alike in appearance to those of the 
elephant, though much sinaller. The two groups, the 
elephants and the suida, are of course widely 
separated from each other in the history of descent, 
and this curious resemblance is attained by the 
operation of a like cause producing an analogous 
result. In each instance this cause is probably the 
abnormal development of the tusks at the expense 
of some of the molars, leading to the higher 
development and complex constitution of the 
remainder. An interesting discussion followed Mr. 
Tebb’s ition, in which Mr. Charlesworth, 
F. G. S., . E. T. Newton, F. G. S., Mr. W. 
Gwinnell, B. Sc., and Dr. Foulerton took part. At 
the close, Messrs E. Bartlett, M. R. C. S., G. Karop, 
M. R. C. S., and A. W. Stokes, F.C. S., brought 
microscopical objects of varied interest. Mr. E. 
M. Nelson exhibited a new tank microscope, 
having an astonishing range of power and adapt- 
ability The next meeting of the club will be held 
in October. All information in reference to the 
club may be obtained of the hon. sec., Mr. A. W. 
Stokes, F. C. S., Vestry Hall, Paddington, W. 


Blue Marking Ink. —Dorvault gives the fol- 
lowing formula: — 


Grammes 
Silver nitrate... ... ccc eee 4 
Lig. ammonia: ......6005-05- 12 
Sodium carbonate 4 
Powdered gum arabic ........ 6 
Cupric sulphate. 20 


Distilled wuter . 15 
: een 4 the dau 
Dissolve the silver salt ir th’ 
soda, gum, and copper Suir 
and mix the two solutions 


and the 
water, 


t 
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engine of 6-h.p., to run at the rate of 2,000 
revolutions per minute. 


M. V. Marcano, in a note presented to the 
Paris Academy of Sciences by M. Wurtz, deals with 
the question of „panification.“ He thinks he 
has, by his experiments, confirmed the view 
announced by M. Chicandard, that this form of 
fermentation is due to ‘une sphérobactérie 
mobile.“ 


Flour, it is said, will not withstand the action 
of the sun’s rays, as when even shaded from their 
direct action, an alteration takes place in the 
gluten similar to that produced when the stones 
heat. 


Dr. Burq has added to his investigations re- 
garding the virtues of copper as a protection 
against infectious disease an inquiry as to the 
death-rate amongst copper workers during the 
last epidemic of typhoid in Paris, and finds 
further confirmation of his views, He believes 
that the organism of workmen exposed to the 
action of copper undergoes a progressive impreg - 
nation opposed to the development of the 
microbes of infectious diseases. He proposes to 
verify this conclusion by studying the action of 
salts of copper upon the microbes cultivated by 
M. Pastour. 


Dr. Polak, of Warsaw, finds from experiment 
that a solution of thymol in glycerine and water 
prevents decomposition when injected into the 
dead body ; but sublimate also arrests decompo- 
sition when it has set in, especially if glycerine 
and spirit only are used, to the exclusion o water. 
A smaller quantity of sublimate answers the 
purpose, and preserves the colour of the skin 
longer. He finds an aqueous solution of 1 in 
300 or 500 useful for ordinary purposes. 


Cast-iron files were one of the most attractive 
exhibits to mechanics at the Chicago Railway 
Exposition. We learn from the American 
Machinist that they have been in use for some 
time by such firms as the Rogers Locomotive 
Works, and aro spoken of very highly. There 
is a special process in their manufacture, which 
gives these cast - iron files surprising hardness and 
durability. They are patented by Martin A. 
Howell, jun. 7 


Wo notice that a movement has been started 
to form a union of science and art teachers, 
similar to the union of elemontary teachers 
which has had such a successful career. Pro- 
fessor Huxley hag accepted the office of president, 
and Professor Roscoe is one of the vice-presi- 
dents. The headquarters of the union are in 
Manchester. Mr. W. E. Crowther is general 
secretary, and Mr. W. J. Grey is acting secre- 
tary for the district branch in Northumberland 
and Durham. 


— — . —.— 
5ͤ— —— —. 


Removing Stains from White Cotton and 
Linen Goods, Curtains, &c.— Grease spots are 
best removed by Washing with soap. Stains from 
oil colours, as a rule, do not resist the action of a 
mixture of soap and caustic potash. If spots of 
tar or axle-grease are unaffected by soap they will 
usually yield to the solvent action of benzine (so- 
called), ordinary ether, or of butter, which ma 
afterwards be removed with soap and water. For 
ink stains, dilute hydrochloric acid, which must 
subsequently be carefully washed out, will mostly 
be found effectual. For the same purpose oxalic 
acid or salts of sorrel (hydrogen potassium oxalate) 
may also be employed, and that most economically, 
in fine powder to be sprinkled over the stains and 
moistened with boiling water. The action of these 
solvents may be hastened by gentle ae or 
still better by placing the stained rtion of the 
fabric in contact with metallic tin. Ys there much 
ironmould to be removed, dyers’ tin salt (stannous 
chloride) will perform the same work at less expense 
than the oxalic acid compounds. Another solvent 
for such stains consists of a mixture of two parts 
argol with oue part powdered alum. Bilbe 
stains usually yield to the fumes of burning sul- 
ahur. Stains caused by red wine, white wine, and 
fruit Juices in general, are treated successfully with 


[ We do not hold ourselves responsible for the opinions of 
our correspondents. The Editor respectfully requests that ad 
communications should be drawn up as briefly as possible.] 


AU communications should be addressed to the EDITOR of 
775 run Mxckaxic, 31, Tavistoc street, Covent-garden, 


T the recent visitation of the Royal Observa- 
tury, Dunsink, the Astronomer Royal for 
Ireland submitted his report, which was con- 
sidered highly satisfactory. Observations of the 
asteroids Victoria and Sappho, with the view of 
determining the sun's distance, have been carried 
oa throughout the year, in conjunction with Mr. 
Gill at the Cape, and they have attracted the 
attention of foreign astronomers, especially those 
of Yale College, U.S., who anticipate important 
results. 


The result of the researches Which M. N yren, 
af the Pulkowa Observatory, has been carrying 
on for many years, as to the aberration of the 
fixed stars, gives 20:492" as the constant, which 
M. O. Struve considers will not be liable to an 
arror of a hundredth of a second. 


Prof. Simon Newcomb and Prof. B. A. 
Gould (of Cordoba Observatory), have been 
elected corresponding members of the Berlin 
Academy of Sciences. 


| The most important alteration introduced into 
the Patent Bill by the Standing Committee is a 
new clause which provides that a patent shall 
bave the same effect against the Crown as against 
an individual. ‘The clause was carried by thirty 
votes to six; but it will meet with much criticism 
in both Houses, and is, we should think, scarcely 
likely to pass, for the effect will be that the 
grantor of tho privilege of a patent is actually 
mide to pay for granting it, and, as Mr. Cham- 
berlain pointed out, the “Crown” in this cuse 
is the whole body of taxpayers. 


The summer mecting of the Institution of 
Mechanical Engineers will be held ir. Belgium 
next week, commencing at Liege on Monday, 
the 23rd inst. The first three days’ proceedings 
vonsist of the reading of papers, the address of 
the president, receptions, visits, &c., whilst 
Thursday will be devoted entirely to visits, and 
in the evening the members will take special 
train to Antwerp, where on Friday there will be 
receptions, &c., and on Saturday excursions to 
works in the vicinity. 

Another account of Tommasi’s improvements 
in the Jablochkoff candle states that he utilises 
the sclenium as a regulator by which the point 
of luminosity is kept at a uniform intensity. 
The other accounts (D. 432) gave the Ie 
elevation of the point of luminosity as the object 
of the invention. 

M. Hospitalier has written another paper about 
the transmission of energy by electricity, and 
says that thick wires are necessary where muth 
work is required at a great distance: in each case 
there is for a given force what may be called the 
critical distance, beyond which it is more simple 
and economical to use steam or gas engines on the 
spot whore the power is required. 


The fiftieth annive rary of the Edinburgh 
Geological Society will be celebrated by a con- 
veraizione on Nov. I, which will be heid in the 
Museum of Science and Art. when the Duke of 
Argyl will deliver an address. 


On the outward voyage of the City of Rome she 
made the run from the Fastnet to Fire 
Iskind in 7 days 1 hour; but, according to the 
log, lust 5 hours by being compelled to slow for 
fog. According to this, we may expect some 
remarkably quick passuges when the eluments are 
fav curable. 


AUN Cheques and Post-office Orders to be made payable to 
J. Passmonz Epwarps. 

In order to facilitate raference, Correspondents, when 
speaking of any letter reviously inserted, will oblige by 
mentioning the number of the Letter, as well as the Page on 
which tt appears, 

“T would have everyone write what he knows, and as 
much as he knows, but no more: and that not in this 
only, but in all other subjects: For such a person may 
have some icular knowledge and experience of the* 
aature of such a person or such a fountain, that as to 
other things, knows no more than what everybody doea, 
and yet, to keep a clutter with this little pittance of hia, 
will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences derive their original. 
—Montaigne's Essays, 
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THE TOTAL SOLAR ECLIPSE OF MAY 
6th._ TEMPEL'’S COMET.— WEIGHTS 
OF THE PLANETS — TERRESTRIAL 
EYEPIECES — FINDING ALTITUDE, 
AZIMUTH, Ko., GRAPHICALLY — 
POOKET SEXTANT. 


[21614.]—News, more or less detailed and 
authentic, is beginning to reach us of the results of 
the observations of the Total Solar Eclipse of May 
Gth ; and, merely as a matter of course, sae the 
earliest of the written (as contradistinguished rom 
the telegraphed) communications, appears an article 
in the Tunes from A Correspondent, at Sea.“ 
This, in one sense, is signed in every line, and 
affords as typical an illustration of Brompton quack 
advertising as could well be selected. The entire 
essay is redolent of the Science and Art Depart- 
ment and the Solar Physics Committee, being 
written in a style with which those foolish or 
ignorant enough to accept their science from your 
contemporary are by this time unfortunately much 
too familiar. The keynote is struck in the 
very first paragraph, in which the writer, after 
announcing that the whole of the results expected, 
or hoped for, were not attained, goes on to say: 
Nevertheless, each one feels at, taking the 
eclipse as it was presented to him, he has every 
reason to be satisfied.” The calm tone of patronage 
of the Cosmos pervading this sentence could not, I 
venture to think, be paralleled iy dela in the 
world outside of the Solar Physics Committee and 
its creatures. Turning, however, from mere folly 
to facts, it would seem that Dr. Hastings, one of 
the American observers, saw the well-known 1474 
line in the green extending for 12 on the Sun's 
eastern limb at the beginning of totality, it being 
barely visible at his western limb. About the 
middle of totality it was equal on both sides of the 
Jun; and, at the end, the dine extended farther on 
the western side. This he regards as establishing 
the conclusion that the outer part of the corona 
is mainly a phenomenon of diffraction,” I, 
for one, shall Took out curiously for the pub- 
lication of Dr. Hastings’s observations, and 
arguments founded on them, in detail. He, 
moreover, seems to have seen the D lines of 
sodium as dark in the corona: M. Janssen ob- 
serving a large number of other dark lines to boot. 
The evidence thus afforded of retlected sunlight 
seems to me curiously to corroborate the meteoric 
theory of the outer corona. Moreover, Professor 
Tacchini obtained a cometary, or hydro-carbon, 
spectrum from the extremity of a streamer ; an 
additional proof of the existence of cometury or 
meteoric matter in the outer coronal re ons, and 
certainly wot (as the Times advertiser un lushingly 
asserts) giving support. . to Mr. Lockyer's 
theory that the elements, as we call them, do not 
exist in the Sun as such.“ That celestial “Mrs. 
Harris, the pseudo-planet Vulcan, seems to have 
been most carefully searched tor, but of course, 
without success. 


W. C. E.“ (letter 21567, p. 108) will find 
some observations of Tempel's comet, made at 
Oxford in July and August, 1878, on p. 75 of Vol. 
XXXIX. of the R. A. S. Monthly Notices, 1 ay 
of its supposed perihelion passage in 1879, by 
way, I may note that the following elements by 
Schulof are given on p. 247 of Vol. XVI. of the 
Astronomical Register“: 


Jessop and Sons recently cast a stern frame for 
4 new steamer building by Earle's Shipbuilding 
Company. The total length is 32ft „aud along 
the scarph part Aft. The weight 8 tons. The 
operition of casting was performed in 123 
minutes, although the casting required 312 pots 
of metal. The frame was tested by allowing it 
to fall from the upright position on to a hard 
road. 

Paper wheels, paper ties, and paper rails are a 
few of the usos of paper; but the most note- 


worthy experiment is a steam launch, built for | salta of sorrel, or with solution of hypochlorite of P.P. = 1973 August 27:0 Berlin M.T. 
the Westinghouse Machine Company, which hae | soda. The latter especially mast be carefully ate 5 0 

a sheathing of paper three-eighths of an inch removed when the object is attained. Another z — 12 46 

thick, which is strong enough to repel a revolver well-tried plan, when space is available, is to sp'ead $ Z 3 37 

bullet fired at a distance ot 4ft. A paper vessel, | the stained fabrics on the ground in the open air, = 630" 

with a “hull” of the same thickness as that of | smear the spots with Soap. and sprinkle ground oe 0477358 

the launch, was kept in the water for eight | Potash or common salt upon them. Water is added 


Query SINIF (p. 421) is not one which adauts 
of a detailed reply in a paragraph in a letter, 
Possibly, though, it may help r. Birchall a 
little it we view the matter in this light. We 


months, and thoggli without paint or other pro- 

tection, teg'predictigitkout a sign of moisture 

inside, or other band, re of disintegration. Ihe 
ated its value; at. 


Jury 20, 1883. 


have first to ascertain the mass and weight of 
the earth. This mass we determine by the aid of 
the moon, thus :— 


v M 


represents the orbit of the Moon, re- 

as circular, E being the earth at its centre. 
Sup now that the 's attraction were anni- 
hilated, then would the Moon move along the tan- 
ent M T in, say, a second. Owing, however, to 
at attraction, she is found at the end of one second 
not at T, but at M; so that in this’ second she has 
fallen towards the Earth through the distance 
TM!. Now we know by actual experiment that a 
stone falling freely near the Earth’s surface moves 
over a distance of 16-1ft. in a second of time. The 
Moon is a very little more than 60 of the Earth’s 
radii from her, and we know that gravity varies as 
the square of the distance, so that at the Moon’s 
distance a body let fall ought in one second to move 


towards us through a distance of 3000 feet = 


0.053 of an inch. We know the diameter of the 
Moon’s orbit in inches, and so are able to calculate 
the amount through which she does fall, and this 
we find to be 0-0ddin. ; thus showing conclusively 
the kind and exact amaunt of pull exerted on the 
Moon by the Earth. Furthermore, we know the 
exact size of the Earth, and, of course, its cubic 
contents. Its mean density has been determined 
by Maskelyne, Cavendish, Baily, James, Cornu, 
&c., to be about 5} times that of water ; hence by a 
simple rule-of-three sum we get the weight of the 
i in tons. Now we have only to compare the 
distance through which the Earth falls towards the 
Sun in a second of time to obtain his mass 
(and knowing that of the Earth, his weight); 
aud we may do the same with Jupiter, Saturn, 
Mars, Uranus, or, in fact, any planet which 
esesses a satellite or satellites. the case of 
ercury, Venus, &c., the problem becomes much 
more complicated. In these cases, the determina- 
tion of a planet’s mass (and weight) is effected by 
ascertaining with great exactness, the amount of 
perturbation which it causes in the orbit of some 
other body, under known conditions; in other 
words, the extent to, and direction in, which it alters 
such body’s path. Your correspondent may advan- 
tageously consult Beckett's ‘‘ Astronomy without 
Mathematics on this subject. 
I do not, of course, know what textbooks 
“ Finem Respice ° (reply 50939, p. 441) has been 
consulting, nor what the works are which assert 
that the ‘ erector’ should be made of two lenses of 
the same focus, placed at half the distance of their 
combined foci apart. The following extract 
however, from Herschel on the Telescope „ 
(pp. 60 and 61), shows definitely that this rule was 
by no means followed by one of the greatest 
opticians who ever lived: Professor Littrow gives 
.. . the following table of the focal lengths and 
distances of several of Fraunhofer’s four-glass 
terrestrial eyepieces, in which F represents the 
foca] length of the object-glass in inches (Vienna 
measure); f, J’, Y, J. those of the four lenses of 
the eyepiece ; the ifying power; and 
D, D', D“, the respective intervals between the 
first and second, second and third, third and fourth 
lenses, reckoning from the object- glass: — 
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image formed by the eyepipe notably smaller than 
the erect one visible through the complete eye- 


If E. H.” (query 51066, p. 444) wants a 
graphical or mechanfcal method of finding very 
any given time, he may do so with at least as much 
accuracy as is attainable by the method described 
on p. 187 of your Volume, and in 
about one-twentieth of the time, by the use of 
the ingenious chart by Mr. Theodore Grosse, of 
which you gave a notice on p. 47. I entirely agree 
with your correspondent t direct calculation 
would be much more accurate and less troublesome 
than the elaborate mode given in letter 18649. 

e beac ll (query 51097, p. 444) may use a 
pocket sextant for all the e that the ordinary 
ship’s sextant is employed. Merely as a matter of 
course, though, he cannot expect his results to be 
nearly so accurate as those obtained with an instru- 


nor the time than four or five seconds. Cym 
will find a good deal of useful information on the 
subject of 
„% Surveying and Astronomical Instruments, oy 
Heather. 


As t is published by Crosby Lockw 
and Co. 
A Fellow of the Royal Astronomical Society. 


NEBULOSITY IN SAGITTARIUS.— 
TEMPEL’S COMET. 


[21615.]—THE object observed by Mr. P. P. 


Duke (letter 21566, p. 408) is not improbably the 
cluster hi I. ól (G. C. 4412), described in the 
G. C. as “globular cluster of stars, bright, small, 


round ; y resolved.” The place for 1883°0 
is X . 23m. 42s., S. Dec. 25° 34:1’. It follows 
A Sagittarii 21m. 67s., and is 4'8' to the south of 
it. 

Tempel’s comet of short period, referred to by 
„W. C. E.” (letter 21567) was first seen in 1879 
(April 24) by ite discoverer at Arcetri, and a large 
number of o tions were made of it at various 
observatories. H. 8. 


THE MATTER AND MOTION OF 
COMETS. 


fea es reply to letter 21567, I must ask 
6 W. C. E.” to accept my thanks for calling my at- 


am lack otherwise some important factors to 


make them a good working theory; although at. 


the same time Í am not sure the defect is so t 
in these as in our most popular theory, where 
the laws of gravitation are not only ignored, 
but reversed. . the point aging 
my attention is directed, I may say, in reply, 
that I do not feel quite certain that the directive in- 
fluence of the nucleus of a comet upon a free 
icle in the train would be entirely lost at such a 
istance, as it must become very slight, as the sensi- 
tiveness of such a icle ina perfect! non-resist- 
ing medium must be almost infinitely great. But 
to meet the difficulty I assume the cometary 
train to exist in rings 0 i), and thus by a system 
of rings the particles of matter in the train 
may 80 nearly approach each other as to form 
(in what isa practically perfect vacan), a cohesive 
c orbit of 


comets. Further, I take for my hypotheses a limit 
of comets of (see first paragraph 
16 55 and the condition that the train of the comet 
will directed outwards from the sun (ý p) as 


sessor of the back 


approximately the altitude and azimuth of a star at rr 


took part 
find much that bears on the subject. The present 
question is confined to ke 
iano, and when Capt. 
ttle more about aes have no doubt he will arrive 
at the conclusion t 
fully justified—at all events until some one comes 
forward and shows that it is founded on error. 
Prof. G. Johnstone-Stoney will perhaps kindly say 
what is his 5 ey s i . pr 
apparently accepte e hypothesis 
Behad ro 
better, for 
cause of key characteristics, 1 may be permitted to 
ask him why he did not measure the actual differ- 
ence . appeared eo S pa on his co 

j ’ za | piano. If Capt. Cuttle oO À 
e sextant in No. 170 of Weale’s series, will find thet the claviersareeach accurately balanced, 
and that each gives no harder or quicker blow than 
its neighbours. With regard to the whimsical 
instrument, and Capt. Cuttle's expressed idea 
that all the eleven keys which can be played in by 
shifting the position o 
C, the pitch only differing, I am afraid he must 
have misunderstood me. They would be really 
and truly eleven different keys, as referred to the 
normal key of C. Suppose, for instance, the dis- 
tonic scale is played in the normal position, and the 


tention to a weak point in my hypotheses, which I. 


[21618.]—THE intere i 
of ocean steam: 


455 
KEY CHARACTERISTIOS IN PIANỌ` 
MUSIC. ps 


121611. J-1r “Capt. Cuttle” is the happy pos- 
volumes, he will find tere the 


subject has been at discussed by a number of 
ndeuts. In Vol. XVIII., it I recollect, the 
late Revs. H. Cooper Key and H. E. Havergal 


in it, and again in Vol. XXV. he will 


characteristies on the 
uttle' has thought a 


t the dogmatic assertion was. 


perties of the keys (or what we had 
tinction’s sake, call claviers) are the 


kagain, I think 


the manual, are the key of 


board shifted one notch to the right, the clavier 


key 
which struck C will then strike C sharp, that which 
nia ae will strike D sharp, and so on through the 
e. 
will give the major scale in C sharp, instead of C 
natural. Owing to the fact that 
on the piano, it will also give the major scale in D 
flat at the same time. 
would abolish keys altogether, and then their 
characteristics would go with them. The trans- 
posing keyboard really affords a means of demon- 
strating whether there is anything in the hypothesis 
that the characteristics are due to some rather im- 
aginary mechanical defects in the black claviers ag 
compared with their white brothers. I think i 
will be found that the equal 
sponsible for all the key characteristics, although I 
have heard it argues that the chromatic scale 
divided into twelve porns is impossible. As to 


‘‘Capt Cuttle’s ’ hesitating hint that it is s I 
should | apparently question the peculiar 3 


In other words the octave of white claviers 
sharp is D flat 
„Capt. Cuttle’s ” remark ` 


temperąment is re- 


to certain keys after admitting key charac-" 


teristics, I have evidently again not made m 
understood. The key 
those 


the transposing keyboard, are those who apply 
culiar r ee to musical keys, as that B 
at minor expresses a moral warning,“ while B 
flat major correctly designates the 
love.“ 
minor.” I quote those from page 288, Vol. A 
IhopeI have now made the matter plainer to“ Capt. 
Cuttle,” and if he will measure the white and 
black claviers of his piano, I have no doubt he will 
find reason to modify the statement that the white 
ones have more power and slower action than the 
black (page 385). 


characteristics I admit are 
culiar to the instrument, whatever it may 
e persons I should like to have tested br 


t kiss of 


„Anger must be expressed in C 


N. E. Child. 


M. RAOUL PICTET'S NEW MODEL FOR 
8 


WIFT STEAMERS. 
article upon fhe 
ers in E. M.“ for July öch, a 52 


: generally observed. Under these conditions the t system, leads me to think that interest ma 

M F f= =. = F DS D= | D” = | revolving matter forming the train will at all posi- felt in the calculations and experiments of 
| | tions about aphelion passage have the direction of | Raoul Pictet concerning this subject. Most readers 
„„ | m | attraction of its own nucleus, and of that of the sun | will remember paragraphs whi appeared in the 
26 20˙22 1°56 |1-91| 2°18 | 1°20 | 2:23 | 8°58 1.84 nearly coincident, so that near the perihelion passage daily rs many months ago, respecting a rapid 
42 | 81°15) 1°45 1.78 2°02 | 1:11 | 2°16 | 3:32 | 1:71 | of the train (in relation to its own nucleus), it must | boat b ding for M. Pictet’s experiments on the 
3 seat tae’ ae tea one at all times within the directive influence of the Lake of Geneva, and the remarkable results 
70 | 44°43 | 1°92 ‘1-49! 1-70 rol 18 85 14g nucleus, which, by its nearness, will be the superior | expected to be attained; but no details whatever 
ford : attraction to that of the sun. This condition (to| were given. In La Nature, of about three months 
support my hypotheses) must continue at all parts , sufficient details were published to give a fair 
in all which f/f’ = 0°82, fis" = 0°71, f/f” = 1°30, | of the cometary orbit, even at perihelion, or the | idea of the whole matter; and without further 
D/D = 0°65 and D/D' = 1°26’’ Sir John adds in face I proceed to extract them. I only remark 

e 


train would be projecte into the sun. Therefore, 
the nucleus at perihelion must be very near, or may 
even apparently form the head of the comet. It is 
even possible under like conditions that the 
matter of the train at perihelion may touch the 
surface of the nucleus impressing tangential force 
thereon, or may receive impulse from the superior 
velocity of the nucleus when its matter is again 
thrown off tangentially after perihelion passage, 
according to the conditions established. 

I take this opportunity of caog attention to the 
omission of a line in Fig. 2 of my letter, in which a 
line D is omitted, which is described in the text. 
This line should leave O, and converge towards the 
nucleus B; also in } f for proportion read propos:- 
tion. W. F. Stanley. 


a foot - note: — We find an eyepiece of four glasses 
by Rams den, strongly recommended as perfectly 
achromatic and possessed of extraordinary distinct - 
ness, formed by placing the four lenses A, B, C, D, 
whose focal distances are in the proportion of 
0:775, 1°025, 1°01, and 0°79 respectively, at the 
following respective distances from each other: 
AB = 1°18, BC = 1:83, CD = 1:05. A is plano- 
convex, plane aide first, the others equi-convex.’’ 
That the erector does magnify as well as reinvert 
the focal image Finem Respice may (I must re- 
peat) satisfy himself by simply unscrewing the 
pipe containing the two lenses next the object-glass, 

m any terrestrial eyepiece. He will find the 


focus considerably shortened, and the now inverted 


t, w 
expectations based on the considerations here set 
forth, they 
visionary. 


ent gases, 
at once as a first-rate 


conditions, so far justified by experiment, 
M. Pictet considers the power pro- 
pelling a vessel as praene y directed altogether 
to the displacement of the wa € : 
resistance of the atmosphere as so slight in oom- 
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parison, that it may be disregarded. Hence he 
reasons, that the greater the quantity of water that 
must be displaced, the more power will be required. 
Hence, again, it follows that when motion has been 
once acquired, the greater power required to propel 
a loaded vessel is not on account of the load 
per sc, but because the vessel is deeper in the water, 
and, thereby, increases her displacement. Hence 
if any means can be devised o raising the vessel 
in the water whilst in motion, which, at the same 
time, is compete with pane the speed of the 
vessel must be increased, while economising fuel. 


The ordinary model of a steamer does not er 
this object; and consequently it may be taken 
approximately that the resistance increases as the 
square of the speed—a law which necessarily soon 
brings us to an economical limit. 


`~ 


t 


obtained by the MWinkelried, the pore 
was only about half that needed by the Gitana. 
Her curve is shown at B. The boat rose 
ptibly at 16 kilometres, and after 2 
ometres it appeared to rise nearly in pro- 


uired 


portion to the , until the immersed section 
only equalled t of the section when at rest. It 
was also remarked that at high speeds the water 


escaped in smooth unbroken lines. 

So much for M. Pictet’s calculations, which it is 
i utable have been, so far as described, borne 
out by experiments. 15 boat did Brig and a 

wer required to propel her, unit of speed, di 
ecrease as theo s indicated. It may be asked, 
whether the experiments were not conclusive. To 
this question a reply must be made in the negative, 
for reasons readily made clear without mathe- 


M. Pictet’s object is, therefore, that the displace- 
ment of the water as the vessel advances shall 
chiefly downwards ; because this displacement must 
produce a reaction upwards, amd so tend to raise 
' vessel outofthe water. With an unlimited 
in fact, the theoretical result would be to raise the 
vessel out of the water altogether. In ordinary 
vessels, on the contrary, the displacement is almost 
entirely outwards or sideways, in two directions 
which counteract each other. 
It is impossible to imagine a more compat oe 
of all present notions respecting the pe 
adapted for speed, than in the model boat cor- 
structed from M. Piotet's calculations by the 
Geneva Society for the Construction of 
r ; * e in pa 
diagrams in Fig. 1, where A is a side elevation, B a 
„Ca section through the boiler room, and D 
ugh the cabin. Instead of flowing lines, she 

prenn rfectly straight and perpendicular sides, 
is o 


e same width throughout the whole of 
what may be called her carrying capacity! Shethere- 
fore presents a nearly rectangular section, as will be 
seen. Her floor is, however, not flat, but its side 
elevation is an elongated parabola, of which the 
vertex is forward, an atest ordinate at the stern, 
the concave side of the curve being towards the 
water ; the stern is a vertical plane. e bow pre- 
sents junction curves adap to penetrate the 
water. Below the floor, behind, Psd hh a keel 
30 centimetres wide, to contain the screw-shaft. 
The breadth is 3:90 metres throughout; the length 
from the ptem to the apex of the bola and 
junction of the bow 20°25 metres. e vessel was 
fitted with a two-cylinder engine and screw ; but 
this failed to give anything like the power expected. 
The experiments with the boat’s own engine, 
accordingly, altogether broke down, as she could 
not be propelled with sufficient velocity to display 
her uliar qualities. She was therefore com- 
pared with a very fast boat renowned for hers ; 
called the Gitana, belonging to Madame Ro ild, 
both vessels being towed a powerful and fast 
steamer called the HW iskelried, belonging to the 
General Navigation Company, by which means 
observations were taken up to 27 kilometres (17 
miles) per hour. The Gitana by herself has been 
pro ed up to 41 kilometres (nearly 26 miles) per 
our; and the observations of the Gitana were 
reduced to the same midship section as that of 
M. Pictet’s boat to allow of a fair comparison. 
The ra Fig. 2, shows in the curve A the 
theoretical increase of power (Fr, ‘‘ traction-foroe ’’) 
according to the’square of the speed; and curve E, 
showing the curves of the Gitana, exhibits a close 
correspondence with this. The Gitana, being of 
much finer lines, at low speeds, had a very per- 
ceptible advantage, and was towed more easil 
through the water, her curve being shown at E. 
This advantage was maintained up to 19°5 kilo- 
metres per hour (12 miles). Above that ; 
however, while the Gilana continued to plough 
through the water, M. Pictet's boat began to rise 
gets dhe diminishing the immersed section, until 
at 27 kilometres, the highest speed which could be 


IJ am not quite sure this is not an error, or that the 
term should not be reversed, but it isso in the French. 


matical analysis. Let us first consider a very light 


be | shell built upon M. Pictet's model, and towed un- 


loaded. It will be obvious at once, that such a 
vessel would rise with very little effort indeed, 
and show ina high degree the advan briefly 
described. Let the same vessel be loaded down to 
the greatest extent she will bear; and it is quite 
ble she may, in comparison, hardly rise at all. 

ow it is evident at a glance, that this icular 
function of the resistance — increase of load’- weight 
compared with given size and section—has been 
very imperfectly investigated. I need not point out 
what this may mean in practice ; and it is too soon 
to judge of the matter till a boat has been propelled 
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with Cargo aud her owu engines. Besides this 
matter, however, the boat was towed, presumably 
by the dow, and moet likely from a considerably 
higher level, owing tothe greater size of the towing 
vessel. Now, traction ap lied in this particular 
manner, it is obvious, would have somewhat ial 
results upon that rising of the vessel on which the 
whole theory depends. 

On the other hand, so far from these experiments 
being hastily dismissed, they appear to me deserv- 
ing of the most attentive study. The naval archi- 
tect will see at once, that they involve the applica- 
tion of something much like the wave-line dis- 
placement to the of the vessel rather than to her 
sides ; and I am strongly of opinion that this idea, 
well worked, would prove very fruitful. There is 
one practical illustration which may be worth 
noting. The Varsity boats T really a very fair 
load for their capacity, and they are all made 

ractically to rise in floor towards the bow. This 
is accomplished, however, by strict rule of thumb, 
and the a is that the boats vary 
considerably. abitual spectators of the races 
know very well how a good boat lifts at ev 
strong stroke, while some boats plunge dead throug 
the water; and it is an undoubted fact that this 
difference is far more often in the boat than in the 
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entrance to St. Geor 
having been broken into two waves by 


Jury 20, 1883, 


men. M. Raoul Pictet’s calculations and experiments 
so far to show that the secret lies probably in 
the floor rather than in the water lines; and the 
t difference goes far to imply that, however 
fhe i important function I have named may moderate 
the French physicist’s more san © 5 
there ia really a great deal of lift to be obtained by 
ing it in a proper manner, and such as may 
unsuspected results. There 
seems, at least, enough toamply warrant systematic 
experiment and investigation. 
Lewis Wright. 


ON CO-TIDAL LINES. 


[21619.1—T #8 definition of a co- tidal line describes 
it as a line drawn on the surface of the globe, 
which passes thro h a series of places, all of which 
have high water at full and change of the moon at 
the same instant, or very nearly so. The import- 


ance of such lines was first pointed out by the Rev. 
Dr. Whewell, Master of Trinity Colle mbridge, 
whose versatile genius applied itself to almost ev 
branchjof physical science, and who has left on 

some valuable researches on the tides at Devonport. 
It seems s that in prosecuting his inquiries, 


the idea of considering the effect of the co - 
tion of land and water on the development of the 
tide-wave should have escaped his notice; for 
otherwise the discovery of the law which tes 
the course of the ‘“‘ diurnal inequality could not 
possibly have been concealed from him. The 
southern hemisphere, including the South Pacific, 
South Atlantic, and South In oceans may be 
called the ‘cradle of the tides’? ; and for this reason, 
that it isthe only part of the world which allows the 
general tide- waves to be fully formed in the expanse 
of waters by which it is covered. Of these co-tidal 
lines, that which crosses the Pacific ocean in a 
direction lying between Mexico and a point below 
the South Australian Continent may be as 
fundamental. It is that line along which high 
water occurs at noon on full and change days r 
the moon's eye, and the interval of 1} days elapees 
before the effects of the wave thus indicated become 

roeptible on the shores of Great Britain and 

land. The changes in the ition of its crest 
from hour to hour are marked in the map devised 
by Dr. Whewell. Second in importance to this is 
the obverse wave, whose crest ranges along the 
Eastern coast of the African continent far into the 
South Atlantic ocean. Each of these tide-waves 
circulates round the globe, bringing high water 
twice a day; and of these on ing the 
South African promontory sends a derivative un- 
dulation up the Atlantic ocean. This derivative 
undulation arrives midway up that ocean twelve 
hours later, and keeps always a certain proportion 


| of its original magnitude, direction, and velocity 


quantities which are continuall _in con- 
sequence of the moon’s and sun’s motion. In 
travelling along this ocean, the wave assumes a 
curved form, the convex part keeping near the 
middle of the ocean and ahead of the branches 


which, owing to the shallower waters, behind 
on the American and African coasts, so that the 
co-tidal lines have always a tendency to make very 


el to it for great ces. Seven hours 
ter, i. e., at five o clock on the following day, this 
ed simultaneously the 

'g Channel to the south, and 
orth Channel to the north, 
the coast 
line of Ireland; thenceforward these two waves 
meet each other, and finally meet and blend in the 
middle of the Irish Sea. The velocity of the waters 
being thus checked, the blended streams are diffused 
over the flat areas of Morecambe Bay, Solway 
Firth, and the entrances of the Ribble and Mersey, 
and there they conspire with the riversin ucing 
the vast sandbanks peculiar to these localities. 
These saudbanks are ever shifting, because the im- 
t of the tides varies constantly in direction and 


i angles with the shore, and, in fact, run 


derivative wave has 


the entrance to the 


orce, princi in consequence of the 
inclina don eg the moon’s orbit to the earth's 
equator. The waters, on leaving, in betake 


again 

themselves to the entrances of the channels from 
which they 3 and there they come into col - 
lision with, and help to build up, another advan- 
cing wave which goes through the same circuit, and 
so on gel bree But all this while, the main bod 
of the Atlantic tide has proceeded onwards to 
the Arctic regions, the portion we have considered 
ae eee its margin. In like manner also, the 
En Channel has been traversed by another branch 
of the same derivative tide wave, and this meets 
at or near the Straits of Dover, the flrt- mentioned 
tide wave, which has circulated round the north of 
Scotland, and down the North Sea or German 
Ocean, during more than twelve hours previously. 

It has been already observed that the influence of 
the moon and sun on the waters of the ocean is 
simply to be regarded as a disturbance, or, as it is 
technically called, a ‘‘perturbation,’’ due to the 
inequality of distance at which the waters are 
situated from the attracting luminaries in con- 
sequence of the rotundity of the earth. The same 
kind of ‘‘ perturbation" is experienced by each of 
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the planets in its orbit round the sun in consequence | be selected accordingly for fabrics intended to be | the case, take out a ci tte, putit in another gentle- 
of their varying attractions one upon another. | frequently washed. Flannels should not be rubbed | man’s mouth and light it. 1 myself was once made 


The success of the method of treating such per- 
turbations as a mathematical problem, is demon- 
strated by the discovery of the planet Neptune by 
Adams and Leverrier. 
the like character—very small indeed ; in mid-ocean 
the tides only rise from 3 feet to 6 feet; as for 
instance at Madeira, St. Helena, Ascension, and at 
the various islands in the Pacific ocean. It is only 
when the waters are land- locked,“ if we may use 
the expression, that the effects become ve 
rceptible: in other cases the elevations an 
pressions caused by barometric pressure may be 
such as to mask the results of the moon's and sun’s 
attraction, and make it seem as if there were no 
tides at all. Yet even in mid-ocean, when the 
configuration of land and water is favourable, large 
tides are developed, as in Prince Inlet and Tiwan 
Island in New andeven at Ono Island, in 
Fiji, and N in the Friendly Islands, the 
height attained is seven feet. In the Straits of 
llan we have, perhaps, the aguest range of tide 
observable in the whole southern hemisphere, aver- 


aging from 36 to 42 feet, whilst at Prince Regent | is palpably no com 


River, on the north-west coast of Australia, the 
tides vary from 24 to 38 feet. Enough, then, has 
been said to show the interest and importance which 
attaches to tidal investigations in other countries, 
as well as in our own; and the bearing which the 
discovery of the law of the diurnal inequality 
has in every instance, can only be appreciated by 
those who have made the problem of the tides their 

cialstudy. During the last 12 years I have had 8,000 
tides brought under inspection, and of these 5,000 
have been submitted to close preliminary calcula- 
tion. Tables have by these means been worked 
out for Liverpool, leading to predictions which have 
not yet been surpassed for accuracy. 

James Pearson, M. A., F.B.A.8. 
Fleetwood Vicarage, 9th July. 


‘VALVE GEAR. 


[21620.}—As Joy’s valve gear has had consider- 
able attention given to it lately, I beg to forward 


And the tidal effects are of dry 


or ten in washing, merely rinsed, and soiled 

spots soaped and brushed with a soft brush. It is 

important not to press the material until thoroughly 
rs Nua. Dor. 


THOUGHT READING. 


(21622.] - Tou correspondent “J. W. W—s” 
N 436) expresses himself very anxious to 
get at bottom of this art, as he calls it, and 
continually asks for valuable evidence. The point 
is, what does he consider valuable evidence? It 
would seem that evidence sufficient to knock an 
ordi man down has little weight upon him, in 
the face of all that has been written by correspond- 
ents, who, on his own showing, know a great deal 
more about the matter than himself, and which he 
treats in a most frivolous manner. He appears to 
have quite satisfied himself that MystePia’s’’ ex- 
periment of guessing the coin is a fallacy, by tossing 
up & Coin an pecs twice successfully and com- 
paring his method with that of M.’s,’’ when there 
rison. It would be very inter- 
esting if Sigma would try this particular ex- 
periment with one of the patients he practises upon 
and would let us know the result, as I feel sure 
he would succeed. Does J. W. W—s’’ see any 
difference between Mysteria’s’’ guessing the coin 
and Sigma's lady friend who guessed cards which 
he held at the other end of a room? He also 
imagines he proves Sigma's statement about 

ple 1 round under the influence of people 
ooking intently at them from behind, to be incorrect, 
by relating his experiences at the place where he 
goes to worship. Here he appears to have tried to 
keep six men's heads perfectly still, and wonders 
that he did not succeed; probably the heads in 
question were already too full of devotional thought 
to receive any of J. W. W—s’’’ impressions ; 
possibly he himself was.occasionally moved by the 
‘agreeable presence of the minister, and so could 
not fix his thoughts; certainly it was a most silly 
thing to do, and if J. W. W—s ” thinks he can go 
to an assembly and fix one or any number of persons 


you a rough sketch of a valve-gear which I! and make them do his will straight away at the 


designed and fixed to a model about five years 
ago, and which, I think, is quite equal to Joy’s. 

In referring to the sketch, the reversing link (an 
ordinary one) swings on pivot A, which is a fixture ; 
B shows position of main shaft; C is a lug 
fixed to connecting rod, to which D is fixed ; 
rod D moves rod fixed on centre E, to which is 
attached at outer end a short rod, which works the 
link ; the valve-rod F is moved up and down the 
slot by the reversing gear (see dotted lines). The 
position of joint C and lever D gives the necessary 
amount of lead.“ 

The sketch is rather cramped; but I have been 
desirous of taking as little space as possible. 
T James Deason. 

Millom, Cumberland, July 9. 


WASHING FLANNELS. 


21621.J—Apropos of letter 21588, p. 413, the 
following note from the Farb. Must. . 
be useful; but in reference to what Electron 
quotes, I think the lady's hand ” is not a trust - 
Worthy thermometer for testing the temperature of 
the water. By the way, how is it that a lady’s 
hand can generally bear hotter water than a man's? 
Dr. S. Haughton explains how it is that a woman 
can carry a child on her arm for a longer time than 
a man, but I don’t think he says anything about 
the hands and hot water, and yet, I believe, it isa 
fact. However, here is the extract :— 
Great care is requisite in washing woollen 
Room especially flannels, to prevent felting and 
rinking of the material. The water should be 
only warm, not boiling. and silicate of soda or 
caustic ammonia is preferable to soap as a deter- 
ent. Flannels well soaped and shrunk when first 
ed always remain softer and shrink less ulti- 
mately than those not so treated. The felting 
power of wool varies considerably, and it should 


tung may | has to do is to 


first attempt, Iam afraid he will be a long time 
transferring any useful thoughts to any one. He 
next says that, contrary to ‘* Sigma’s’”’ experience, 
he finds that more men turn round than women ; 
but under what influence does he mean? Under 
the influence of his most concentrated thought, or 
under the influence of the stiff collars and uncom- 
fortable seats? He then adds that the most trifling 
noise could make all the heads turn round, whereas, 
his own cranium, the liveliest there, could not 
keep them still for a few moments. Now what does 
he mean by this—it is valuable evidence—is it any- 
thing to do with the question? He asserts that hi 
meaning is plain; but I confess I cannot see it at all. 
He talks about making people turn round and do as 
you will them, providing they are commonplace acts. 
Are ‘‘Sigma’s’’ and Mr. Barkas’s examples common- 
place? It is not right nor necessary to go to church 
and try to disturb a whole congregation by willing 
them to behave like blockheads. „J. W. W— 8s 
and stand by the bedside of some - 
body asleep and look intently at the sleeper’s eyes, 
and I think he will be satisfied with the result. 

I daresay many of our readers have met with the 
so-called *‘ willing people to do things, which is 
Mae much in vogue at parties, and I should be very 
glad to know what their experience and conclusions 
are. It is generally done iu such an offhand un- 
scientific manner that one scarcely inclines to attach 
much importance to it, though I have seen some 
very striking things done. The usual modus 
operandi is this: somebody leaves the room, 
whilst the remainder fix on something to be done 
by the person who has gone out; this done, he or 
she is called in and blindfolded, and two of the 
company clasping their hands round the waist of 
the person operated upon, wish intently that he or 
she will do the thin ized on. On one occasion a 
young lady was made to go up to a gentleman, take 
a cigarette case out of his inside breast pocket, open 


in a similar manner to walk up to an American organ 
55 the room and pull out the Vox Humana 
stop. chief difficulty I experienced was to kee 
my mind as vacant as possible, rather a difficult 
feat for a bashful man, standing blindfold in a room 
before strangers with two young ladies clasping him 
round the waist and willing him to do something. 
The first sensation I felt was that of heaviness and 
of falling, but to this I attach no importance, as it 
is probable that the operators unconsciously pushed 
me in the desired . When arrived at the 
instrument my arm began to rise in a very strange 
way, and entirely, it appeared to me, without effort. 
When the hand fell on the keys, my natural thought 
suggested that I was to play a chord or note; but I 
was determined not to do anything unfairly, so I 
waited till my hand began to fumble about the stops 
till it seized hold of one, and then again I of course 
thought I was intended to pull it out, so I stopped 
to wait. Here, however, I was relieved, and g was 
told that I was intended to pull out the exact stop 
I had in my hand, the middle one of eleven. I can- 
not say that I put much faith in these experiments 
for the reasons I have stated ; but I mention them 
in case some of “‘ ours” should have carried them 
further, and may be induced to give us their experi- 
ences. Meas Sana in Corpore Sano. 


(21623.]—Ow this subject, and all others con- 
nected with matters which are more or less develop- 
ments of the little-underst ood force to which the 
name of mesmeric has been applied, I most strongly 
recommend to the attention of our readers the last 

graph in the letter of your correspondent 
Sigma,“ at p. 436, E. M.“ 
of persons who say, Oh! if you can't produce 
this or that effect at any time and under any cir- 
cumstances which I, asceptic, choose, you are an 
impostor, and the whole thing is humbug,” it 
always seems to me precisely as if any one was to 
call the whole science of photography humbug, 
because the operator insists on a dark room; or as 
if electricity was not to be believed in, because 
insulation in many experiments is insisted on. 

Until people have the common sense to under- 
stand this, there will be no progress in the investi- 
gation of these matters. F. R. O. S. 


0 
[21624.]—Ir is scarcely nece to remind any 
correspondent of the E. M.“ that all the imforma- 
tion the brain ever receives comes to it through the 
medium of wave-motion. If we listen to a lecture, 
waves of air form the channel of communication 
between the lecturer and our thinking mechanism. 
If we study a book, waves of the luminiferous 
ether convey to us the information therein con- 
tained. In the one case, the auditory nerve receives 
and transmits the message: in the other case, the 
optic nerve does so; but in both the process is 
simply mechanical. If thought-transfer be a fact, 
we must look to waves of some sort as a key to the 
method, and a possible mode is not difficult to sug- 
; e brain is, like all other bodies, permeated 
throughout its entire mass by the all-pervading 
ether; and hence any movement of the brain mole- 
cules, such as doubtless occurs in thought, must 
give rise to ether waves. These waves may affect 
the brain of the sensitive, causing therein mole- 
cular motions similar to those by which they were 
generated, and hence reproducing the thought. I 
cannot say that I believe in thought-transfer 
myself, but suggest the above theory of its physical 
mechanism for the benefit of those who do believe 
in it. Wm. John Grey. 
Elwick Science School. . 


[21625.]-—OF all the contributors to ours” I 
should have thought Sigma the very last to set 
limits or bounds to inquiries on any nnd Bin 
scientific subject, expecially (and I agree with him 
in face of the wonderful discoveries of the last 
few years in the actions of radiant forces.“ I know 
some little about the advances in this direction too, 
and withal did not think it ‘‘absurd’’ to seek 
information on so popular a subject aa Thought 
Reading, about which so little is positively known. 

Nearly toriy years ago I communicated with one 
who afte obtained the honour of knighthood 
for his connection with the introduction of the 
electric teelgraph in England, and informed him 
that the needles of the instruments on the North- 
ampton and Peterboro’ Railway very often pune 
over to the ‘‘stops’’—sometimes to one side an 
sometimes to the other—for hours together ; and 
that I suspected that this appearance was due to 
currents of terrestrial electricity ing along the 
wires from earth to earth at the ends of the 
circuit. The answer I got told me ‘‘ that any idea 
of the sort was absurd, and that I had better 
look to the astatic condition of the several pairs of 
needles of which one or the other, or both of them, 
had most likely become demagnetised. I con- 
tinued to write occasionally about this a — 
ance,” and twelve months later was re ed by 
my views being recognised by the engineer to the 
company (which had meanwhile been tncorporated) 


Whenever I hear 


` 
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and requested to continue my observations. Other 
observere had corroborated my conjectures as to 
‘earth currents, which belief in a very little 
time was no longer considered absurd.” 


About this time, too, I asked the same party 
whether he thought it would ever be Posible to 
work more telegraphs than one with one wire (we 
bad reduced the wires from three to one in a few 
months’ practical working), and if he did not 
actually say again that it was ‘‘absurd,’’ he cer- 
tainly meant it from the answer I received. Doubt- 
less it did appear absurd, on account of the scant 
knowledge we then possessed of electrici But 
how short-sighted it was; for he and I, and we all 
have lived to become familiar with words composed 
expressly to indicate the facilities which a single 
wire offers for telegraphic purposes, which are 
greatly in excess of whatever could have been 
anticipated. 

Mr. Barkas holds the majority“ of men, in 
which he is kind enough to include me, very 
cheaply, he himself, of curse, remaining with a 
very modest minority. So, because one differs in 
opinion with another as to the form of an object 
they both have seen from different standpoints 
aa with different capabilities of vision—this shall 
be a striking illustration of the intellectual 
self - superiority of (if must be) doth of them. I 
can't see this as Mr. B. does. To me it seems to 
include Mr. B. in the majority.“ But perhaps 
it is one of those things that no fellow can ever 
make out. and I give it up. 

Mr. B.'s further explanation of his experiment 
does not alter my views of the practical value of it, 
that is, it is worthless as evidence.“ Having 
discovered that Mr. B. was in the house, there was 
surely no necessity to tell him to remain where he 
was, as thirty seconds, or leas, would have brought 
him to the room where Mr. Robinson was sitting. 
Better still would it have been for erzdence had the 
distant Mr. B. been willed to come to the “ pipe 
without having been sought after at all. i 
hold that the experiment, as it was conducted, is 

i no proof of the power claimed to have been exer- 
cised, and that is all I aimed at. I express no 
doubt at all of the dona fides of the parties concerned 
in it. | 

Sigma takes awfully high ground when he 

says it is positively foolish’’ for anyone to 

demand an explanation, &c. It is no valid reason 
because neither he nor I, nor possitly any other 
just now, can satisfactory solve some few problems 
of natural phenomena, that I should not ask for 
information, either upon them or any other thing 
apparently as obscure; or that it is well to damp 
e ardour of any inquiring mind because it may 
appear to another as an absurd'' query. Nor 
because there are some things which in this year of 
ce, 1883, are still locked up in Nature's store- 
ouse of secrets, are we to be denied the oppor- 
tunity of trying to get at them. I, for one at 
least, do not intend to be so restrained, and it is the 
glorious prerogative of our invaluable ‘‘ E. M.” to 
offer facilities to thisend which might not other- 
wise be obtained, and which I hope will never be 
denied except in extreme cases. 


About forty-five years ago I heard a lecture on 
mesmerism. The subject interested me, and later 
on I myself became a mesmerist. I believed in it, 
and followed the thing up earnestly ; and when not 
quite twenty years of age I was thought capable of 

residing over a large public meeting at the Town- 

li, Preston, where a lecturer (Spencer Hall, a 
Breat light in those days), came back to try his 

and again, after having signally failed a little 
time before, when riotous demonstrations took place 
in consequence. The present meeting, therefore, 
was no ordinary one, and, young as I was, there 
were some people even then who credited me with 
being able to estimate the value of evidence, 
and I don’t think that with the lapse of years I am 
wanting in that faculty now. 

It would, I know, interest some readers of the 
“EM.” if I were to relate circumstunces that 
happened on this occasion: but space forbids, and 
‘my subject to-day is not mesmerism, but thought 
reading.“ I will, however, just say that a youth— 
George Dearden by name, well known in Preston, 
could »ot repeat his name after having once told it 
to the lecturer, and then was not able to leave the 
room without telling it, although two guineas for 
every letter in the name and the lecturer's watch, 
chain, and ring were offered him, amid the cheers 
of the audience, if he would do so. Such mani- 
festations have the semblance of facts and the 
savour of evidence: but I have much reason to 
doubt thie sort of illustration when carried out by 
„ non-professional mesmerists and sensitives ” 
(21551), in the presence of a select circle of ad- 
miring friends, and within the precincts of a private 
dwelling. 

Mr. Barkas and Sigma are evidently in 
* sympathy.” The difference between these gentle- 
men and myself, however, is only a matter of 
opinion, after all. They believe that it is only 
persons totally ignorant of mesmeric manifestations 
—or those *‘ incapable of estimating the value of 
evidence ’’ that can fail to recognise the truth (7) of 


‘‘mesmeric control, clairvoyance, and thought- 
transfer, especially thought-transfer; while I, with 
a knowledge of all these subjects, perhaps as ex- 
tensive as their own, and having as keen a 
ption of what is evidence as either of them, 
o not hesitate to reject some of the manifesta- 
tions, and consider myself justified in asking for 
further information and proof coucerning them. 


Si ” and I differ in fo in one thing: I 
think that“ thought reading ’’ in all its phases is 
utter bosh,” and he will tell us that he & /e it 
isn't. I shall hold to my opinion (in which, by the 
bye, I am not quite singular) until believers in the 
existence of ‘‘some mode of transfer and direction 
of will’’ can give a more practical solution of it 
than attributing it to ‘‘ faith ” alone (21008). 


I have had many opportunities of testing my 
powers in similar cases to those described by 
Sigma,“ of the come '’-and-he-came class. 
have willAi subjects scores of times to be seated, 
and they have responded to it correctly; but they 
have been placed near to a seat for the very purpose, 
just as Sigma's' subject was made to walk on 
the other side of the road, and told to come across 
when she felt that she was called. 

On the occasion of my officiating at such mani- 
festations my resolution and corresponding excite- 
ment has been intense—more than Į care to speak 
of now ; and the first movement of the body or 
glance of the eye of the subject—most likely quite 
unappreciable by lookers-on, and even unsuspected 
by the subject himself—indicated to me the precise 
moment the seat was about to be occupied ; and I 
am satisfied that under such circumstances I have 
involuntarily been led to issue the commanding 
thought, just as the subject was about to act of his 
own volition. I found in course of time, upon 
strict analysis of my own and other people’s ex- 
periments, that the subject controlled the operator 
the more Ppr the more “sympathetic” he 
was, rather than the operator controled the sub- 
ject. 

I determined, therefore, upon altering the plan 
of my experiment, and, as I may say, insert an 
interval between the preparedness of subject and 
operator, and the time Pak the supposed 
influence or the willing of the action, and counting 
or looking at a watch to determine the lapse of the 
proposa interval before operating. This done, I 
willed just as earnestly as ever, but never once 
succeeded in such a way as to make me believe 
that I had ever before done anything by the 
operation of my will alone. 

Here is my solution, and the mode of proof. 
Turn aside from your subject, don't catch the eye ; 
and let a determined interval elapse between readi- 
ness and the secret command, and you will find it 
fall as powerless as though it had not been uttered, 
or rather thought, and produce no result, beyond 
convincing yourself that you were previously mis- 
taken. 

Mesmerism may be a fact—it does not want my 
admission to establish it: but the result of a toler- 
ably good experience in the matter, of one who does 
not willingly hug a phantom, or fail to make some 
little investigation before he holds fast to that 
which is good, has made him very chary of receiv- 
ing at second hand matters that are so open to 
aot, and up to date admitted to be ‘‘ inexplic- 
able. 

I have been a mesmerist, have made the usual 
passes, have possibly excited myself to a ridi- 
culous extent sometimes, even to failing strength, 
all the while believing that I was influencing other 
organisms by efforts proceeding from and exhaust- 
ing my own. I have had two and even three sub- 
jects at a time grovelling on the ground, or raised 
in attitudes representing exaltation, as the results 
severally of a few discordant notes or a few bars 
of music of a pianoforte, and all in true meameric 
trance. 

But a change—I will call it if you like doubt of 
my own personal powers came over me, when I 
found that I could arrive at the self-same effects, 
with the same subjects, by sticking a piece of cork 
or on the ends of the noses, or making them 
look steadfastly upon some object placed in such a 
manner as produced the very smallest possible 
squint in their eyes, while I, the arch priest, coolly 
smoked my pipe and waited for events. 

Although a believer in certain effects to be pro- 
duced on the nerves and organisms of a biped by 
some means, I am totally at variance with those 
we Lee they are the result of mind upon 
mind.“ 

You were kind enough to open the pages of the 
„E. M.“ to the subject of thought reading. and 
here I am occupying your attention after all with a 
dissertation on mesmerism. You must not blame 
pent thank other correspondents for provok- 
ing it. 

One more word, and I am done. To be charged 
with ‘‘ misinterpretation,” and ‘‘ misunderstand- 
ing’? a sentence put in fairly good English, is 
quite @ new experience for me, and I leave it to 
other readers, less binsed, for their decision. But 
there 18 a greater danger in this correspoudence 
than that, aud that is, the use of my mother tongue 


has so long been mixed up, in my case, with foreign 
idioms, that it is not at all unlikely I may acquit 
myself of a sentence that may be unintelligible. 
Should this ever occur, I must beg of kind readeré 
to excuse the mistake, and if of importance, draw 
my attention to it, and I will endeavour to mabe 
my meaning more plain in a subsequent communi- 
cation. . W. W-s. 


THOUGHT BEADING. 


[21626.]—I poust whether J. W. W— will 
do much towards establishing the truth of this 
matter or making it plain.“ His letter 21010, 

. 436, is not that of an inquirer into truth, ora 
judicial consideration of evidence. It is exactly on 
a par with the style of the police-court solicitor or 
Old. Bailey counsel who lays himself out for the 
business of defence. Their object is, not to arrive 
at truth (often the reverse). eir plan of action 
is to bully and confuse the witness, twist and 
obscure any facts telling against their client, and 
to endeavour to discredit the witness. But that is 
not the way to arrive at truth, nor is the eimilar 
style of inquiry into the deep mysteries of life and 
mental action. 

But this manifestation of the tone of the writer's 
mind enables me to tell him two things. It will 
be utterly useless for him to experiment in this 
matter. If he does, he will simply add one more 
to the many who say they have tried, and found 
that nothing of the sort occurs. Quite true; it 
does not, and cannot, occur with that order of 
temperament; or if at all, so faintly that they 
cannot see the result. They are unfitted by uature 
for the action, just as a blind man is ill adapted for 
an art critic. In the second place, it is unlikely 
that he would even see results produced by 
others: for on the one hand, his attention and 
presence would tend to resist the action, as I ex- 
plained letter 21608, p. 136; and on the other, it is 
evident he would be looking, not for evidence of 
the real action, but for some chance of some other 
explanation of it. 

once tried to satisfy a person of that kind—the 
one referred to in my letter. I mace an experiment 
under his own inspection 6o complete as to be an 
absolute proof to any reasonable being; but he 
only said, It is very extraordinary: I can’t under- 
stand it.“ But he remained unconvinced, and I 
took to myself the old caution against presenting 
the jewels of truth to creatures not endowed with 
the power of appreciation. The proverb is shorter 
and less civil ; but I have never since endeavoured 
to satisfy a person of that type. 

I mentioned one of those slight matters easily 
tested, and so common as to have become almost 
an everyduy experience, that steadily looking at a 
person, or even thinking of them with that intent, 
will cause them to turn and look. Success even in 
this depends on two things: the power of concen- 
tration in the operator, and the receptive tempera- 
ment and state of the subject—that is, partly upon 
whether the subject is in a quiet state, with atten- 
tion not particularlyengaged. And “J. W. W—s,”’ 
instead of considering this, and thinking how such 
a result comes about, talks about people bein 
restless, and inviting me to keep some person stili. 
Even that is possible, but more difficult, and much 
more exhausting. But why should he complain of 
people moving, which is an absolute necessity of 
nature? Of course, he means to imply that the 
result is a mere coincidence, which I can only say 
is ponsense ; people may fidget a little, and some 
times turn round aimlessly. (I am not sure, by 
any means, that even this is not due to unconscious 
actions by their neighbours ; for ladies do aometimee 
criticise mentally the bonnets and heads of those m 
front of them.) That is very different from select- 
ing particular persons, and causing them to look 
definitely towards you, and this is merely given as 
a simple, easy experiment. 24 ‘ 

It is precisely the same with the criticisms on the 
statement of ‘‘Mysterin,’’ a statement of facts per- 
fectly natural to the mind of any one who has 
really looked into, not merely at, the subject. This 
statement illustrates the practical teaching I have 
often given that not only do evil cammunications 
corrupt good manners, but that even the mere 
presence or neighbourhood of people of vicious 
and low order is injurious, because they spread an 
evil contagion quite irrespective of their acts and 
examples. I have no doubt whatever that great 
part of the wandering thoughts, the apparently 
causeless ideas which arise in the mind, are mere 
reflections or impulses derived from some one else 
at hand. 

I will now give a very curious instance of transfer ` 
of thought which I brought about between two of 
the subjects of my experiments, and I may here 
say that I have developed the faculty to a very 
high degree in three persons, aud found several 
others possessing it noe One of the three, 
the youug ay referred to in letter 21608, and the 
best sensitive J have met with, had been to a panto- 
mime; un evening or two later she and one of the 
others was with me and some of our friends, and 
we had been making several experiments, when it 
occurred to me to try if the second of my subjecte 
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could be made to see the pantomime through the 
memory of the other. I put both into trance, and 
what is called en rapport with each other, aud then 
occurred whut no one who witnessed it is likely to 
forget. It should be understood that in this state 
the ordinary conditions of mind are much changed; 
purely artificial training loses much of its power, 
and individual nature asserts itself. Mx subject 
fairly shouted with laughter, followed and described 
the action, and often repeated the words of the 
pantomime, which she had not seen herself. Sud- 
deuly she exclaimed, ‘‘ The lights are gone out.“ I 


had that instant, by my own will, and without | re 


saying a word, broken the connection between my 
two subjects. 

Now truly this is trance, and something very 
different from Mr. Bishop’s experiments. But 
trance is simply a little understood state. The 

wers possessed in trance, and commonly exercised 

Y natural somnambulists, are merely exceptional 
natural actions. The certain fact that in this state 
some powers of perception, apart from the ordinary 
organs, come into play ; that some extraordina 
mental faculties, usually unknown, are evidenced, 
only shows that there are mysteries in our life and 
nature little known to us. If two minds can, in 
trance, communicate directly, it is only because 
that power exists unknown to us, and only very 
sightly exercised under ordinary conditions. 

his is what I meant in a recent article on the 
luminosity of magnets. We can now photograph 
the solar flames, and even the N spectrum, 
which, until quite recently, were visible only 
during total eclipses. Why? Because we have 
learnt how to rse the stronger light which 
formerly overwhelmed them, just as the sun 
obscures the stars which still are shining in mid- 
day. So in trance, and in other ways, we can, as 
it were, isolate these faculties possessed, but 
obscured, by the stronger influences and actions of 
common life. Sigma. 


THOUGHT TRANSFERENOE. 


[21627.]—A FE days after the experiment which 
I recorded in your issue of June 29, letter 21551, I 
mentioned the experiments on mesmeric thought 
transference which I had been trying to two gentle- 
men in a banking establishment in Newcastle-on- 
Tyne. They expressed great surprise at the de- 
scription I guve, and requested me to endeavour to 
bring Messrs. Robinson and Butterwick to their 
residence in Albion-place, Newcastle-on-Tyune, in 
order that further tests might be applied, and that 
they might have an opportunity of witnessing the 
experiments. 
communicated with Mr. Robinson, and asked 
him, as a favour, to go with me to the residence of 
my banking friends, and take with him Mr. Butter- 
wick. Messrs. Robinson, Butterwick, and myself 
went to the residence of the bankers, and found 
four gentlemen present, the two bankers and two 
friends, none of whom had any experience in 
mesmeric phenomena. 

After mutual introductions, and a little conver- 
sation, I was asked to suggest some method of 
testing the powers of Mr. K.over Mr. B. We 
were in a large drawing room, about 22ft. long and 
16ft. broad, in which there were three windows in 
the longer side of the room. I requested to be 
supplied with a blanket, thick, and of large size. 
This was brought, and was about Sft. long and 
upwards of 6ft. broad. I requested two gentlemen 
to hold up the blanket by two corners to a height 
of 6ft. from the floor, one at each end, and the 
other edge of the blunket rested on the floor. The 
blapket was held lengthwise in the room, under the 
central chandelier. 

I theu placed the sensitive Mr. Butterwick on the 
light or window side of the blanket, at a distance 
of about 45ft. from the blanket. I placed Mr. R. 
on the other, or dark, side of the blanket, at a 
distance of 3ft. from it. Mr. R. faced the back 
wall of the room, and Mr. B. faced the blanket. In 
this position it was impossible for Mr. B., by any 
ordinary means to see or know what Mr. R. was 
instructed to do. There were no mirrors in the room, 
by which reflectionsfrom one side of the blanket could 
be carried to the other. The sensitive and operator 
were as effectually separated as if they had been in 
separate rooms with a wall between. Having 
placed Mesars. R. and B. in position, two of the 
gentlemen aud myself went to the farther corner 
of the room, and obtaining a sheet of paper, I wrote 
on the top of the paper instructions to Mr. Robin- 
son, telling hin what he was to do. I doubled tlie 
writing back, and asked one of the gentlemen who 
accompanied me to the corner of the room to write 
ou the paper anything he desired Mr. R. to do, he 
did so, and folded it back; the third gentleman 
wrote instructions to Mr. R., and folded it back. 
The three gentlemen each wrote four instructions, 
or twelve im all, and none of us knew what his 
companion had written. The paper, containing 
twelve instructions, I took to Mr. Robinson. and 
said, I am going to show you a paper containing 
twelve instructions; they sball be shown you in 
consecutive order, Whatever you are told by the 
paper to do, please to do it, und we shall see if 
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Mr. B. on the other side of the blanket responds to 
your actions.“ He at once consented to the test, and 
I unfolded the paper without looking at it, and re- 
folded it so that only one instruction could be seen 
atatime. I then held my first instruction in a 

sition for Mr. R. to read it. He read it, and 

ughed. It was, Place the thumb of your right 
hand to the end of your nose, extend your fingers. 
lace the thumb of your left hand to the extended 
ttle finger of your right hand, and extend the 
fingers of the left hand.’’ He did as instructed, and 
instantly Mr. B., on the other side of the blanket, 
veated the absurd position. 

e second instruction was Lift your right foot 
and scratch the heel with your left hand.“ This 
Mr. Robinson did, and it was immediately repeated 
by Mr. B. on the other side of the blanket. The 
whole of the twelve instructions were carried out 
in a similar manner, and with precisely similar re- 
sults, demonstrating, as clearly as objective facts 
can demonstrate, that Messrs. Robinson and Butter- 
wick were in absolute sympathetic rapport: that 
whatever the one by an act of volition did, the 
other automatically repeated, and that, for all prac- 
tical purposes, these two brains, or two meutal 
personalities, were in a sense one. 

Mr. Butterwick was apparently in his normal 
condition—that is, he was not in a condition of 
mesmeric trance, or sleep, and that in his ordinary 
waking state he was absolutely under the control 
of Mr. Robinson the operator. 

These are illustrations of control at a short dis- 
tance, the operator and patient being unseen by 
each other; but as some of your inerperienced cor- 
respondents appear to think that mesmeric control 
at a distance, and entirely unknown to the sensi- 
tive, is impossible, I shall in my next give various 
illustrations of such control. 

There are few works on mesmerism in which ap- 

rently well-authenticated cases of control at a 

istance, and unknown to the sensitive, are vot re- 


corded. 
T. P. Barkas. 


Newcastle-on-Tyne, July 15. 


MANCHESTER, SHEFFIELD, AND 
LINCOLN BXPRESSES. 


(21628.]—In a short note of lust week’s issue of 
the ExoLIsH MECHANIC it is stated that the quickest 
railway run is made by the new Manchester-London 
expresses. between Sheffield and Grantham. That 
this is incorrect, the following table will show :— 


Down. 
i | £ vee 
Railway. Run. £ F- 70755 
| is | 2 pr. hr 
. pel 
G. N. R. . King's Cross to Grant-| | 
TTC eee 195 126 50 
M.S. & L.] Grantham to Sheffield. 564; 74 45} 
M.S. KL. Sheitield to Manchester, 411 ol | 402 
Ur. 
l | 8 Aver. 
Railway. Run. |g 3 15 
S E pr. hr. 
UNI 3 
M. S. & L. Manchester to Sheffield 4110 62 404 
M.S. & L. Sheffield to Grantham. ot}; 74 45} 
G. N. R... Grantham to King's | | 
o —.—.1⁵ [124] 501 


The average speed of each, including stoppages, 
is about 451 miles per hour. It will be seen that 
the fustest run is by the Great Northern, from 
Grautham to London, which is 5} miles per hour 

uicker than that from Sheffield to Grantham, and 
the latter run is about nine miles per hour less than 
stated last week. I may add that they are usually 
through Peterborough punctual. 

s Harold G. Colman. 


GREAT EASTERN RAILWAY GOODS 
ENGINES. 


[21529.] WHILE thanking Mr. Brewer, in which, 
no doubt, many of the railway readers of the 
* E. M.“ will join, for the trouble he has taken in 
sending sketches of various loco’s, I really cannot 
allow his letter (21581) in last week's MECHANIC to 
pass unnoticed. 

I don't know which I ought to blame, Mr. 
Brewer or the engraver; but the supposed repre- 
seutations of the three G. E. engines are certainly 
not ouly inaccurate, but misleading, notably that 
of the 4-coupled engine. It is shown in Mr. B's. 
sketch as haviug two slide bars and a cab similar to 
the L. B. and S. C. Ry. engines; these are errors, 


let alone the fine curve of the handrail in front of 
the smoke box, and the graceful lines of the framing 
over the bogie. There should be but one slide bar, 
and the sandbox and splasher over driving wheels 
require alteration. 

ferring to the new engine, 610, Mr. B. says it 
is, J believe, fitted with Joy's valve gear, &c.“ He 
is wrong in this supposition, and should be a little 
more cautious before putting such ideas into print. 
The engine under notice has ordinary shifting link 
motion driving wheels 4ft. 10in. diameter, and 
cylinders 174 by 24. 

I may add that I have noticed several little errors 
in Mr. B.’s sketches and replies: for instance, in No. 
952 he gave a sketch of G. E. R. engine No. 585, 
which, without a stron i one would fail 
to recogui On the bunker he places a muker's 
nameplate. Now these engines were built at 
Stratford last year, and so have only a number 
plate on the tank. Again the sketch of a Metro- 
politan on p. 344 is very faulty, aud the number 
(208) is that of a Midland, not Metropolitan engine. 

The new G. E. R. engines, as I stated in 
my letter No. 21381, are well finished and 

inted what Mr. Worsdell wishes to be known as 

lue, but which at a distance it is impossible to 
distinguish from black. Of course it is only fair 
to state thatif the blue is dark it is a great improve- 
ment on the wretchedly daubed mourning coaches 
we have been accustomed to see on this line of late. 
But if blue isthe colour, why not paint the engines 
bine, not blue-black? 

Other companies value the appearance of their 
engines, and have them always bright and clean. 
Besides, I consider a tine and well-painted engine a 
good advertisement. Would-be passengers go to 
King’s-cross and see the magnificent 8-footers of 
Mr. Stirling, are struck with admiration, ond at 
ouce decide to go down by the G. N. in preference 
to other lines. The same applies to the Brighton and 
Midland Railways, whose engines are models of 
cleanliness and beauty. Why shouldn't the Great 
Eastern have a name and a fame for re araar 


M.S. AND L. EXPRESSES. 


[21630.]—In ‘Scientific News,” in your last 
issue, you make some mention of the new London, 
Manchester express, in which you remark, ‘‘The 
distance is said to be 175 miles, and the time has 
been reduced to 3h. 25m.“ Now, fine as is the 
running of these trains, they are scarcely such 
flyers as here represented to be, for the distance to 
Sheffield is only 102} miles, and not 175, and the 
down traius do the distance in 3h. 25m., includin 
a stop of 5m. at Grantham, at an average speed o 
just 48 miles per hour. Below is the running of 
the 2 p.m. train :— 


Miles. Miles per hour, 
King's Cross dep. 2. 0 — 
105} Grautham arr. 4. 6 50˙1 
Grautham dep. 4.11 — 
1621 Sheffield arr. 5.23 475 
Sheffield dep. 5.29 — 
2031 Manchester arr. 6.30 40.6 


The up trains run from Grantham to London in 
2h. 4m. equal 50:9 miles per hour. It will be 
noticed that this is 2min. longer than the famous 
down Leeds express, which ran for a few months in 
1880, and did the distance to Grantbam in 2h. 2m., 
and thence to Wakefield, 70} miles, in 78 minutes. 
It is not impossible, however, that they may be 
accelerated to reach Sheflield in 34 hours, and Man- 
chester in 44, as this is quite within the power of 
the famous G. W. R. 8ft. engines which are run- 
ning these trains. But I fear they will suffer the 
same fate as befell the Leeds trains before spoken of, 
and have to be taken off for want of sufficient 
patronage. Thus, I saw one of the up trains arrive 
at King’s-cross lately 3 minutes before time (not- 
withstanding heavy rain and greasy wheels), and, 
sad to say, just nine passengers stepped on to the plate 
Jorm. It is worth noting that although the distance 
to Manchester by the L. and N. W. R. and M. R. is 
in both cases about 20 miles less than by the G. N. R. 
route: yet neither of these companies run trains in 
any less time thau 4h. 30m. 

Charles Planck, M.A. 

London, July 14. 


BRAKE SUCCESSES. 


21631.]—SeveraL instances have recently 
occurred of accidents having been averted by the 
use of continuous brakes. Many cases of brake 
successes’’ take place, but these are not required 
to be reported. 

If, therefore, a brake cause a delay of a minute 
to a train, that fact appears in the Board of Trade 
Return recorded against it; but if, on the other 
hand. the same brake prevents a serious collision 
and saves many lives, that is not known or mene 
tioued. I therefore trust the Board of Trade will 
acddopt the suggestion, and publish a return of 
ae gaccess.s."" The following cases are 
interesting :— ; 

On the 28th May a collision took place at Lei- 
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cester Station, between a Midland pilot engine 
(No. 63) and a North Western Passenger train, the 
application of the Westinghouse Brake at the last 
moment rendered what would have been a serious 
collision practically harmless, and avoided all tele- 


scoping of the carriages. 
e 3lst May a Brighton Company's passenger 
train was running near Portsmouth, when the driver 
saw a detachment of artillery ing over a level 
crossing some 60 or 70 yards in front of him; he 
instantly applied the Westinghouse brake, which 
was fitted to his train, and stopped the engine, just 
ing one of the artillery waggons, but doing no 
. to the men or horses. On the 2nd of June 
a man got his foot fast between the rails of a switch 
ven Harbour, at the time when the 8 p m. 
train from London was approaching. In this 
instance also the driver saw the danger, put on the 
Westinghouse brake, and stopped only two feet from 
the unfortunate man. 

On the 14th June the engine and part of a North 
British Company'i passenger train ran off the line 
near Lauriston ; the Westinghouse brake brought 
it safely to rest without any injury to the pas- 
sengers; had this not been the case, a serious 
disaster might have followed, as there is a very 
steep em ent near the spot. 

On the 26th June a heavy express train was 
running at full speed near Tilburg Station, on the 
Dutch State Railway, when a steam tramway 
engine, through an error on the part of the driver, 
ran through the crossing-gates and obstructed 
the main line. The driver of the express saw the 
danger, and by the instantaneous application of 
the Westinghouse brake he was able to nop A 
clear of the tramway engine, and thus avoided an 
accident. 

Another case took place upon the same railway 
at Hertogenbosch Station, where up and down 
express traffis are due to arrive at the same time. 
By some error the facing points at the end of the 
station had been left open, the result being that a 
collision between the two trains was imminent. 
Very fortunately, both trains were fitted with the 


Westinghouse brake, and its instantaneous appli- 
cation brought both trains to rest, with the leading 
buffers of the two engines only a few feet apart, 


thus preventing what must otherwise have been a 
disaster 


I have no doubt that many of your readers could 
give details of brake successes” ; and I trust they 
will do so, in order to make the information given 
in your columns upon the brake question as com- 
plete as possible. Clement E. Stretton: 

Saxe Coburg-street, Leicester, July 7. 
THE LOCKERBIE AOCIDENT: HAND 

SIGNALLING, CONTINUOUS BRAKES. 


[21632.|—Mason MARINDIN’S report upon this 
very serious accident, which occurred on 14th May, 
has just been published, and brings to light facts 
which deserve very careful consideration. 

Lockerbie is upon the Caledonian Company’s 


The signalling arrangements were i an 
approved in 1874; but since that time an additional 
stop signal has been erected on the branch without 


: being called past 
the danger signals, that at last he of course thought 
nothing of it, and being misled by the signal to 
which I have referred above, he ran foul of the 
junction, and came into collision with a down goods 
train from Carlisle to the North, knocking at 
ain one of the waggons foul of the up main 


e. 
_ We can plainly see that this part of the accident 
is due to the Company’s misleading signal, hand 

, and a very loose system of working intro- 
duced at this station. 

We will now consider the fearful disaster which 
followed. 

The up West Coast Mail, due to leave Glasgow 
at 9.15 p.m. for London, Euston, was approaching 
at a speed of probably nearly 60 miles an hour 
when, at a distance of about 350 or 360 yards from 
the fatal epot, the home signal was thrown to 
danger. The drivers did what little they could; 
but the mail dashed into the waggon with ‘scarcely 
abated speed,“ killing the leading driver and 
fireman and five passengers, also causing very 


serious injury to many others. Now your readers 
will see that if this train had had a continuous 
brake it might easily have stopped from 50 miles an 
ea n yards, especially up a rising gradient 

The train was formed of vehicles pe eg to the 
West Coast Joint Stock, the property of the London 
and North Western and Caledonian Companies, and 
fitted with the Clark and Webb chain brake in 
sections. 


brake under control of guard and second driver, 
then four vehicles fitted with chuin brake connected 
to a van, but there was no guard in the van; the 
rear vehicles had also this chain brake under con- 
trol of rear guard. 

Thus the whole vehicles (except three which had 
only chains under them) were fitted with the Clark 
and Webb brake, but it was only available on seven 
out of the fourteen vehicles. This is the system 
which the the London and North Western Company 
has spent thousands of pounds upon, and which the 
shareholders have been told time after time is the 


best in existence 


The Caledonian Company does not deserve any 
blame as N the brake power, and in justice to 
it this should be pointed out. The Caledonian has 
adopted and fitted the Westinghouse brake upon its 
important trains, and intends to have every train so 
fitted as soon as possible. It has pointed out the 
danger of the chain brake time after time, has 
urged the North Western constantly to fit the 
joint vehicles with that brake, so that the trains mey 
run in safety over its line. For years the No 
Western made excuse that Mr. Webb was perfecting 
the chain brake ;—now that he is experimenting 
with a vacuum brake. 

It is a well-known fact that no amouut of perfect - 
ing or experimentiug will ever make a satisfactory 
brake, either out of the chain“ or the vacuum, 
or by the proposed mixture of the two. I give the 
following extract from Major Marindin's report, 
which is very interesting :— 

‘ The position of the mail train when the up 
home si was thrown to danger cannot be accu- 
rately fixed; but the evidence of the telegraph 
boy, that he threw up this signal immediately on 
the first collision taking place, together with that 
of the driver of the 0 of the goods train, who 
was in the best possible position for seeing, and 
that of the foreman porter, would lead to the con- 
clusion that the train was some 360 yards away at 
least, and this conclusion is to some extent sup- 

rted by the fact that, after the collision, the 

eading engine was found to have been reversed, 
and by the statement of the driver of the train 
engine, that he felt the pilot engine stopping before 
he reversed his own engine. It, therefore, becomes 


_ | material to inquire what was the amount of brake 


wer on the mail train at the command of the 
iver. The leading engine was fitted with the 
ordinary hand brake on the tender only; but the 


d] driver of the train engine had at his command a 


Westinghouse brake working blocks on the driving 
and trailing wheels of his engine, and on all the 
wheels of his tender, or on wheels carrying a weight 
of 50% tons, while he had also control over the 
patent chain brake on the second, third, and fourth 
vehicles in the train, so that by pulling a cord he 
could apply brakes to wheels carrying a further 
weight of 221 tons. 


„As a matter of fact, he pa neither brake, 
having barely time to shut off steam and reverse 
his engine; but he was not in such a good position 
as the driver of the leading engine to see the home 
signal thrown up to danger, and it is more than 
3 that if this poor fellow, who was killed, 

ad had at his command a e con- 
tinuous brake throughout the whole train, he might 
have done much to reduce the speed before the 
collision took place. It is not the general practice 
to fit tender engines so that, when two are attached 
in front of a train, the driver of the leading engine 
shall have command over the continuous brake; 
but, as this driver is the one who has the best chance 
of seeing a sudden danger, where every second of 
time may be of incalculable importance, it is mani- 
fest that he iy the one who ought to have the power 
of applying at once whatever brake the train may 
be titted with, and, seeing that a few additional 
feet of brake-piping on each eygine is all that 
would be necessary to effect this desirable im- 
provement, I trust that no time will be lost 
m 80 fitting all engines. In this particular 
instance, however, there are other points to 
be considered. The Caledonian Railway Com- 
pany have adopted the Westinghouse continuous 
brake, and are rapidly bringing it into use all over 
their system ; but, as the London and North- 
Western Railway Company do not approve of this 
particular form of bruke, the absurd anomaly 


railway which has adopted a good continuous 
brake being run without this brake throughout the 
train, because another railway in connection with 
it belongs to a Company which have not yet adopted 
any oontinuous brake fulfilling the requirements 
of the Board of Trade, and are now experimenting 
with a third form of brake. If the two West Coast 
Companies cannot agree upon the same continuous 
brake, it is not too much to ask that the whole of 
the stock composing these important through trains 
should be so fitted that the passengers may have 
the protection of an efficient continuous brake, no 
matter which Company's engines are attached.“ 

We can onl tope that this opinion of Major 
Marindin will lead the present dangerous 
of brake upon the North-Western Railway bei 
removed, and replaced by an efficient system with- 
out delay. 

For many years I have pointed out in your 
columns, and also in m t on Accidents, 
the great 5 which exists for the brake power 
being placed in the hands of the leading driver; 
possibly some Companies who have before refused 
to continue the brake pipes to the leading ends of 
their engines will now do so. 

In conclusion, there is one point to which reference 
should be made: it is the case of the servants. 

The station master, inspector, and branch driver 
will, ſof course, be tried for manslaughter.” They 
committed ve serious errors; but still these 
cil i ought not rama ao a of poster blame 

upon t as the one Compan a 
e signal ” without giving notice to the 
Board of Trade, and the other permsted in using a 
form of brake which all inspecting officers have 
constantly condemned. 

Olemeat E. Stretton. 
40, e Leicester, 
July 7th, 1883. 


ARCTIC COLD. 


[21633.]—Wovunp Mr. Parker Snow be able to 
give us apy rational conjecture to account for the 
tremendous disparity of temperature between the 
tropics and the arctic regions? According to his, 
and other well established facts, there must be a 
difference of about 200 between the two extremes 
of heat and cold. The sun is said to be 93,300,000 
miles above the earth. and thus we have, in the 
June solstice, a triangle of two sides of 934 million 
miles, and a base of barely 3,000 miles, reckoning 
to the furthest point to which Arctic explorers 
have reached. Has Mr. Snow, or auy other tra- 
veller, ever tried to delineate the shape of such a 
triangle, and then been able to comprehend the 
tremendous 1 of temperature from one end 
of this infinitesi narrow base to the other? 
It must have occ to some of the voyagers to 
account for it: and it would be, I am sure, a wel- 
come addition to Mr. Snow's forthcoming volume. 

John Hampden. 


Improvement in Glass Manufacture.—Ata 
recent meeting of the Paris Academy of Sciences, 
M. J. B. Dundas called attention to the substitution, 
at M. Appert's glassworks, Paris, of pressure for 
blowing hollow glassware. The long and fatiguing 
expenditure of breath of the older system, ac- 
com 1d by hard work in a heated atmosphere, 

roved highly injurious to the health, and even 
atal in many cases, if continued for along period. 
The new system has been successfully carried out 
on a large scale by M. Appert, whose drawings and 
u apne have been referred to the committee on 
unhealthy trades. The molten glass is kept under 
pressure in reservoirs, whence it flows in channels 
to each glassworker. The latter has within easy 
reach a pipe which affords him the necessary 
quantity of air, at the required pressure, for blo 
out the globe, bottle, or other object. The ‘germ o 
this useful and humanitarian invention is due to a 
workman of the famous Baccarat glassworks, 
who by means of a rude airpump, blew out his 
glass without using the mouth; he was rewarded 
with a prize bythe Academy forty years ago. 


Varnish for Foundry Patterns and 
Machinery.—A varnish has been patented in 
Germany for the above purpose, which, it is 
claimed (we do not know how justly), dries as soon 
as put on, gives the patterns a smooth surface, thus 
insuring an easy slip out of the mould, and which 
prevents the pattern from warping, shrinking, or 
swelling, and is quite impervious to moisture. This 
varnish is prepared in the following manner :—3UIb. 
of shellac, 10Ib. Manila copal, and 101b. of Zanzibar 
copal are placed in a vessel, which is heated ex- 
ternally by steam, and stirred during four to six 
hours, after which 150 parts of the finest potato 
spirit are added, and the whole heated during four 
hours to 87° C. This liquid is dyed by the addition 
of orange colour, and can then be used for painting 
the patterns. When used for painting and glazin 
machinery, it consists of 35lb. of shellac, ölb. o 
Manila copal, 101b. of Zanzibar copal, and 150lb. of 


presents itself of the most important trains upon a | spirit. 


i 
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REPLIES TO QUERIES. 


— 2. — 
„ In their answers, Correspondents are respecte 
wiy requested to mention, in each instance, the title 
number of the query asked. 


[50151.] — German Pressed Yeast and 
Bread.—I am very pleased to see F. C. S., 
F. R. M. S.'s able and correct reply to Mr. Thoms, 
whose method of bread- baking needs very little 
explanation, because it seems to me that Mr. 
Thoms merely looks after getting light bread, not 
so much minding its hygienic qualities. Any 
organic matter which by the action of bacteria 
or fungi is in a state of decomposition, does form 
some sort of gas; consequently, if such matter be 
admitted into dough, the dough must of necessity 
rise. The transformation of sugar by yeast into 
carbonic acid and alcohol is a simple wr 
tion, but itis a pleasant decomposition. As long 
as Mr. Thoms does not use pure yeast (Sac- 
charomyces cerevisi) he cannot e what is 
commonly understood by good bread, because no 
other organism can convert sugar into carbonic 
acid gas and alcohol, the presence and purity of 
which is the condition necessary not only for the 
flavour of the bread, but also for its hygienic 
quality. The benefit to the digesting system of the 
human body of that infinitesimal amount of pure 
alcohol centained in bread through the action of 
yeast can never be disputed. The yeast performs 
other important chemical processes in the dough; 
but science is not yet able to explain and account 
for all of them ; but one more is the transformation 
of cane sugar into that for the constitution much 
more beneficial,” so-called ‘‘ invert sugar,“ quite 
identical with grape sugar.“ Yeast, when fresh 
and pure, is ectly free from any kind of smell 
or taste. en a day or so old, it has a fine fruit- 
like odour. So where yeast can be had pure and 
fresh, too much of it, within reason, cannot be 
used, as it will never tasteinthe bread. If brewers’ 
barm or old yeast from abroad is only to be had, I 
say, Do with as little as possible. Mr. Thoms’ new 
1 spoils all the science on the subject of this 
last decennium. Everybody else knows long ago 
that each of these microscopical organisms has its 
own natural history and special function, and even 
if one species of organisms may originally have 
been something else in analogy with Darwin's 
theories, surely Sacch. minor does not turn into 
Sacch. cerev. while you wait.“ Ishould say that 
the a are ‘ pe is cultivating, and 
apparently uses for raising his sponge, is the one 
generally called ‘‘ Mycoderma e but the 
more correct name of which is Saccharomyces 
mycoderma.” This germ, when fully developed, 
just looks like a yeast cell, and the cycle of its 
evolutions are just about what Mr. Thoms, to me, 
seems to have watched. It is the property of 
Sacch. mycod. to convert sugar into carbonic acid 

and water, but it cannot cause the alcoholic 
ermentation. I now beg of Mr. Thoms to be kind 
enough to inform us candidly if the bread raised 
through the medium of his organism—whichever it 
may be—has not rather a dalari larity to the so-called 
aerated bread, i.e., bread which has been raised 
through the forcing of carbonic acid gas into the 
dough, and if there is any difference at all, is such 
difference other than what may be expected by the 
last-named kind of bread having been ‘‘ sponged ”’ 
much softer than the other? I may inform F. 
C. S.“ and others, that the yeast exported to the 
Continent is simply used as pitching yeast at the 
hundreds of distilleries where they only make 
te At the distilleries where they make a point 
the yeast making, brewers’ yeast is never used 
for the p se of pitching; so I repeat what I said 
in my last letter, that brewers’ yeast exported from 
England to the Continent stops there.—C. R. 
Bowne, Manchester. 


[50151.)—German Pressed Yeast aad 
Bread.—Kindly allow me space to restate what I 
have already stated, as my controvertor and would- 
be instructor, F. C. S., F. R. M. S.,“ in his last 
effort at ridicule, has obacured what I wish to make 
clear. Itisthis. That for the production of the 
highest quality of fermented bread, such bread as 
is to be found in Scotland, the north of Ireland, 
Paris, and France generally, bakers are entirely 
independent of any yeast from distilleries, or 
breweries, or manipulators of the products of these 
manufactures. The system of bread fermentation 
in the purts above named is, while differing in de- 


tails, essentially leavening, and the leavening 
Organisms are known to science as Saccharomyces 
minor. Theorists generally say the origin of S. 


minor is atmospheric, while I, relying on 29 years’ 
practice in breadmaking, and 11 years’ special 
microscopic research for them, find, ou the contrary, 
that they are constituents pf all cereal flours. 
Their production is not the result of chance, but 


follows, as certainly as day does night, the manipu- Possibly those advertised by Mr. Chapman for 
lation of flour and water at certain temperatures. sia vic lan 


` ENGLISH MECHANIC AND ‘WORLD OF SCIENCE: No. 956. 


461 


nucleoli, from which are developed starch granules, 
when they are removed from the endosperm 
cells where they originate, in fluid, and ex- 
posed to free oxygen. Under these condi- 
tions, the nucleoli of the endosperm nuclei will 
not develop into starch ules. They begin an 
independent life. ith the change of state there 
invariably, in all my observations, follow a change 
of form, 5 and functions; they are 
then identical with alcoholic torula. These obser- 
vations on nuclei and nucleoli are not confined to 
cereals; they have embraced the 5 of 
roots, tubers, various pulp fruits, and the hetero- 
genic change 
in the nuclei and nucleoli of strawberries, apples 
and grapes, than in the cereals. Further, find 
our leavening isms in the fibrine of the gluten. 
Optically this substance is seen, when isolated from 
the endosperm cells, to consist of organised 
granules, fibrine, bound together by a non- 
organi substance, gliadine, in form ameeboid, 
with or without constrictions. The gliadine is 
soluble in warm water, and the solubility is 
increased with the addition of pepsine and hydro- 
chloric acid, one drop to the ounce of water. The 
fibrine is not soluble under these conditions, and the 
heterogenic change and development into torula 
can be followed within twelve hours. The change 
is hastened with the addition of pepsine, and a 
temperature not over 100° Fahr. A microscope is 
not even necessary to see the ferment power of 


is even better and more clearly seen 


gluten. Make a thickish jelly of pure potato | will 


starch and boiling water in a plate. Allow it, 
while covered, to cool down, the plate feels 
neither hot nor cold to the hand; then lay three or 
four pieces of fresh-washed gluten on the surface of 
the starch-jelly, cover closely, and keep for twelve 
hours at a temperature of 90°—100° Fahr., then 


examine for the evidence of fermentation. 
Still further, I find our leavening organisms 
in the granular matter of the germ mem- 


brane, by isolating a trace of it and keepin 
it under observation in well boiled mal 
wort. The question is asked, What on earth 
has the division of a plant cell in the stem, or 
caryopsis of a cereal, got to do with the com 

tive budding or cell division in yeast? To the 
of breadmaking in Scotland it means 


entire 

the ability to ferment the bread, or the dough from 
which it is made, without paying a farthing for 
yeast so-called. Further, this same authority in- 
forms us :—‘‘ As cells the process have ogy, 


but it is only the analogy of cell life, it being too 
much to expect us to believe that the said organisms 
are produced or evoluted directly the one from the 
other.“ Nevertheless, though it may seem too 
much, that is exactly the impression I am striving 
to convey, particularly to bakers in the South, who, 
so far as I can learn, are being unmercifully fleeced 
in the price they pay for the greater part of the 
pre east they buy. Much of the bad and 
starch-adulterated east comes from the 
„raw grain distilleries of Scotland. So far as 
my knowledge goes, there is not one ounce of this 
east used for bread fermentation in Scotland. 
ers should purchase direct from the maker, 
where one kind only of malted grain is used for the 
3 of the yeast, and the yeast the product 
esired and not alcohol, and where the water is 
„hard.“ With such yeast as this I can make 
bread cheaper than by our leavening pro- 
cess, and equal to it in every respect. 
The misquotation by F.C. S., F. R. M. S. to 
which I object is in these words: — If Mr. T. 
can prove that from the nucleoli of Saccharomyces 
8 granules, &c., are developed, he has, indeed, 
made a discovery.“ Nothing that I have written 
here will bear such an absurd interpretation. 
F. C. S., F. R. M. S.,“ does not yet supply sufficient 
data to enable me to answer his questions. How is 
it that household bread is more ‘‘ satisfying ” 
(weight for weight) than ‘‘ baker’s bread?” And 
why such bread is better at five or six days’ age 
than some of the bakings of our local purveyors 
at 24 hours? There ts a reason given by Dr. 
Graham, &c.— I asked on which e o 
Graham’s lectures on the Chemistry of Bread- 
making this reason was to be found? Iam told, 
on p. 438, that Dr. Graham has vot given a reason 
in so many words, but plain to see for all that. 
These lectures of Dr. Graham are the best read 
pane I have, and again I have gone over them 
and find nothing to help me. I am also at fault 
as toa definition of the word ‘‘ satisfying,” bear- 
ing in mind the diversity and capacity of human 
tastes and stomachs. Can any reader tell us 
whether the pressed yeast used in Vienna for bread 
fermentation is a product of a surface or sedi- 
mentary fermentation /—W. A. Tuoms. 


[50419.]—Positives on Dry Plates.— Asalready 
stated, the plates should be such as will develop 
clearly, without any tendency to fog; but I am not 

repared to recommend any particular make. 


tern slides would be suitable. For 


As the result of prolonged and numerous observa- development, about 2gr. of pyro and 3gr. of 


tions and experiments, on which alone facts should 
be based, I find these leavening organisms in the 


bromide of ammonium or potassium to loz. of 
water would probably answer, liquor ammonie 


Dr. | rall 


toiag added very cautiously, a drop at a time.— 
—W. ROBINSON, JUN. 


[50519.] — Catamaran (U. d.) -A catamaran is 
a raft constructed of flve logs of very light wood 
lashed together with coir fibre, and on the 
Coromandel coast, where the surf, even in calm 
weather, is so high as to prevent the launching or 
beaching of any ordi boat. The catamaran 
man wears no clothes and uses a double paddle. 
He is often washed off his raft and has his paddle 
whisked out of his hands by the big breakers, but 
soon regains both by dexterous swimming. There 
are models of catamarans, massulah boats, 
dhows, &c., at the very interesting and ost 
unknown of the South Kensington Museum on 
the west side of the Exhibition - road. adjoining the 
National Portrait Gallery. See Hall's Fragments 
of Voyages and Travels,” under ‘‘The Surf at 
Madras.’’—RoBINSON CRUSOE. 


[50547 and 50775).]|—Married Women's Pro- 
perty Act, 1882.—Interpretation.—I observe 
Mr. Wetherfield’s reply ; but my argument is, what 
does the Act mean by title in possession accruing 
after commencement of Act, if such title in 
possession (sect. 5) means nothing, by reason of a 

revious vested title, and upon this I intend to 
base the point awaiting for a judicial decison 
thereon. would gladly answer those questions 
unanswered, which I find are 50886-7-91-04-27-84- 
084; oe presses, and perhaps Mr. Wetherfield 


1 7 8 a Spodium.—I cannot help thinking 
„Nun. Dor.“ is incorrect in auppo ing soapwort to 
be the substance referred to as spodium. This 
word is the Latin for ‘‘ cinders,” and I rather fancy 
it must have been used as a synonym for animal 
charcoal, which I find is employed in bleaching 
vaseline. The process in which spodium is men- 
tioned is described in the Pharmaceutical Journal, 
Vol. XII., p. 727. Can Nun. Dor.“ give any 
further information on the action of soapwort upon 
the petroleum hydrocarbon? and could he or any 
other reader state an easy mode of oxidising vase- 
line or parafiin, in order that they might be made 
to saponify with alkalis ?—A. LLOYD. 


[50660.]—Artificial Ice.—The only way is by 
agitating the water, or getting all the air out of it 
in some way. The obelisks of ice now supplied 
in London have the dull appearance in the centre 
and are quite clear only at the edges. The opaque- 
ness of the product was the great drawback to the 
artificial ice machines of 185] and 1862; but it has 
been to a large extent remedied by, I believe, 
mechanical agitation.— Nux. Dor. 


(59661.]— Height of N the } 
jet was of better form than the others. o shape 
of the orifice is of t importance in the carry- 
ing distance of the jet, as any fireman can tell 
you. Rules in Molesworth, I think.—J. T. M. 
50686.]—Portable Gas.—If Mr. Fennessy will 
refer to a recent number (I cannot give a more 
definite reference), he will see a calculation as to the 
quantity of gas actually used ; but with a good 
of oie kord engine about 24 cubic feet will be 
hourly consumption when working to full power. 
Therefore his bags holding two cubic yards would 
contain a supply for little more than two hours’ 
work. I think he would find it cheaper to make 
an air- by means of line—such as Mr. 
Fletcher uses in his furnace; that is, if he can get 
the gasoline. If space is available, why not have 
a hot-air engine, under the circumstances’ The 
rinter’s devil seems to have answered the query 
by the mistake he made in punctuating it. 
Nux. Dor. 


pe 3 5 poe ae 
ciple is of rapid rotary motion, whi 
sendi the cream ap to the surface. I think one 
was illustrated not long ago in this paper.—D. C. 


[50694.]—Bedroom Ventilation.—The expi 
breath is not all carbonic acid, and it is not so hot 
as some people think. The result is that it is gene- 
y nearer the floor than most people imagine: 
therefore, make your air inlets near the ce and 
the outlet near the floor, for then you will pro- 

ly mix the air in the room i of creating a 
draught: The old-fashioned style of leaving 
window open at the top, with a fireplace free from 
down-draught, was quite as good a system as any, 
especially with a fire in the grate, though there are 
appliances which enable better results to be ob- 
tained nowadays. Where gas is used it should have 
its special ventilating pipe.—Nux. Dos. 

50694.] Ventilation of Bedrooms.—I regret 
that my very general statement of the principles of 
ventilation has caused Delta! to imagine 
air which has passed through the lungs is af once 
converted into an equal quantity of carbonic acid. 
If this were the case his objection would, indeed, 
be well founded, but the facts of the matter are 
hese :—Suppose one is fortunate enough to obtain 
nominally pure air, the difference between that 
breathed and that respired is that the one has 21 
per cent. of oxygen and the other 16 per cent., the 
remainder having been converted into carbonic 
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acid by its chemical union with the carbon of the 
body, thus gaining an additional weight of :171b. 

r 100 cubic feet, and having a gross weight of 
8 17ſb. Granted that its temperature is raised 
100 F., it will be found to have expanded 20°36 
cubic feet, and to have displaced 12036 cubic feet 
ar (r3iib, of air, and must consequently ascen 
above the denser atmosphere.—AP ADAM. 


5070. ]— Cylinder Electrical Machine.— 
To MR. LancastER.—I am glad you have been 
successful in correcting the indisposition of 
machine. 
one of 2}in., isa step in the right direction. Now I 
think I would not trouble to alter any part of the 
machine. The flap of oil-silk is capital, and could 
not be improved. The ends should glow literally, 
should be all on fire with the current, and if you 
get several sparks running round underneath 
cylinder, it will not matter, it will really prove 
the efficiency of the machine.—W. J. Lancaster. 


50716.]— City aad Guilds Institute.— This 
is supported by funds contributed by the Corpora- 
tion ot the City and by the Guilds, or City Com- 
panies. Mr. J. Dewhurst should procure a copy 
of the annual report, which I presume can ha 
from the director, Mr. P. Magnus, Gresham Col- 
lege, and he will then have all the 
the means of formin 
institute does.—NuN. 


an idea of the work the 
OR. , 


L [50760.}—To R. B. Headley.—Thanks for the 


But how can the 7/1 
multiplied by 1:16” 86162636? This mistake 


correction on p. 440. 


looks almost as queer as the other. 64 « 1°16=74°24, 


the square root of which = 86162636 accounts for 


the inadvertent error. Of course, 25 x 14 = 23°83, 


instead of 29°16, looks awkward, and requires, no 


doubt, some amount of co c to venture a cor- 
rection of it. Notwithstanding your misnomer, 


the previous three solations’’ were not solutions 
„  atall, but simply examples intended to illustrate 
y known, and were not 
„ but intelligible and easily 


something not previ 
only not mi 
erstood. Of course, I frankly admit the error, 


and am sorry that it should have occurred for the 


sake of those whom it was intended to benefit. 
of bt x 1:16 = 8 x 8415632 = V. 
ææ 142:0902912 is the correct answer.—H. PaRKINs. 
 [50764.]—Perspiring Hands.—Has “ Watch- 


maker tried the effect of washing his hands in 
soda’? This will remove 
the perspiration, but I suppose it would only be for 


solution of ‘‘ washin 


a short time.—R. A. R. BENNETT. 
150764.] —Perspiring Hands. — Has Watch - 


maker ’’ tried the following? Moisten the hands or 


feet once or twice daily with a mixture of naphthol, 
§ parts; glycerine, 10 parts; alcohol, 100 parts; 


and afterwards dust them with, either pure starch 


or a mixture of naphthol, 2 parts; starch, 100 
parts.—SEFTON PARK. 


' (50764.])—Perspiring Hands. — Si“ should 
rub his hands with violet powder before going into 
society. The powder will close the pores to a great 
extent, and prevent the inconvenience he alludes 
to. I may add that the ill odour sometimes 

ttending perspiration in the feet can be harmlessly 
remedied by soaking the feet daily in water con- 
taining chloride of lime. See, however, E. M.,“ 
No. 928, page 404. Two remedies are there given: 
the first of which said to have been used for 30 
years without a single failure. If the powder is 
tried, please to report result.—M. 


or ut.) — Perspiring Hands. Wash the hands 
well in water as hot as can be borne, and after 
rinsing well, rub them with common salt, and rinse 
again in fresh hot water (without soap, which, I 
think, hasa great deal to do with making the hands 
perspire). Do not let the hands touch each other 
afterwards, and they will soon be very cool. 
Having suffered a long time from hot hands, I 
tried the above and found it effectual, no matter 
what work I do. Oatmeal and water (hot) is a 
very good thing.— PERSPIRATION. 


50765.] — The United States.—If‘‘ E. M.“ will 
write to my address, I shall be happy to answer an 
questions; and, so far as this state is concerned, 
ean give him any particulars he moy require.—G, 
K. E BEppoks, Box 788, Silver Cliff, Custer Co., 
Colorado, U.S.A. 

(50765.]—The United States. TO. E. M.”— 
I would say that there is no state or territory 
in‘the United States that offers quite all the 
advantages offered by Dakota; there is no 
part of any state or territory that offers 
the advantages to a certain class of men that 
are to be met with in the northern part of 
the territory. It has fallen to my lot to lay before 
the readers of the E. M.” facts concerning 
Dakota before to-day. A more extensive acquaint- 
auce with the territory leads me to take nothing 
back that I have said before, but to add to my ex- 
pressed appreciation of it. M. E.“ asks in regard 
to the climate. The climate of Dakota is varied. 
Strange as it may seem, the northern half has ad- 


vantages over the southern half. Above all, that 
part of the territory which lies west of the great | Cast! 


our 
Certainly from an eighth inch scare, to 


rticulars, with 


. 52 x 2°73250506 


Missouri river beats the lot. During the summer 
time we have warm days, but cool nights. Rain 
comes at proper intervals, in warm showers 
generally, at night; frequently on Sundays. From 
the beginning of June to the end of September, we 
have an abundauce of hot weather. From September 
to the middle of November, the so-called Indian 
summer reigus supreme. It is a delightful season. 
No fogs, nor cold dreary weather, trouble mortal 
men, but delicious clear sunny weather, which is 
neither too hot nor too cold. From December to 
March we have a winter which is as delightful as 
can be wished for by a healthy man. The thermo- 
meter goes down low it is true—perhaps 20 below 
zero; but I say now, as I have said before, in this 
journal, that a northwestern is incomparably more 
enjoyable than English winter. The air is clear, 
and the cold fails to penetrate to one's nerves, as in 
a moister climate. The snow is not as deep in 
winter in this West -Missouri country, as in the 
eastern and southern parts of the territory. In 
speaking about the climate, I would add that I 
lived 22 years of my life in Eugland, and therefore 
know what I am talking about when saying that I 
prefer the winters here to there. Markets—these 


dare right here at hand. If a man come to Mandan 


and purchases land within a short distance of town, 
be can find an abundant market for his wheat, 
corn, barley, potatoes or vegetables in the ae A 
flouring mill is just being erected here which will 
take any amount of wheat. Or the Northern Pacitic 
railroad, which runs through the country, will take 
the wheat to mills in the east, if he lives some dis- 
tance up the line. Then, too, there is the great 
Missoun river here, down which wheat can be sent 
to the middle states. Land is to be bought at all 
prices, according to its locatiou and quality. Virgin 
soil, the best that was ever tilled, is to be had from 
5dols. to 10dols. per acre, While there are millions 
of acres of the best land which the United States 
Government has to give away to the men who will 
cultivate it. The only restrictions placed upon you 
are these you must not take more than 320 acres, 
and you must, before taking it, declare your 
intention to become a citizen of the United States. 
pa and living are more expensive here than in 

gland, but a man can very soon build a house of 
his own. In a region where money loans for 12 per 
cent. as freely as at 4 per cent in 1 rents are 
sure to be high. Let E. M.“ write to me at the 
address given below, and be shall receive more 
information and papers. Let him avoid the emi- 
gration agents, Who would switch him off to the 
malarial marches of the south, or to their locust- 
consumed plains. There is but one Dakota in the 
world, and although it has 150, 000 square miles of 
area, it is rapidly being filled up.— R. M. TUTTLE, 

dan, Dakota, U. S. A. 


50768. — Real- Estate Ageatsa Abroad. — To 
ON GUARD. — I would say that when an English - 
man thinks of leaving his home, and seeking his 
fortune abroad, he first of all turns his attention to 
the British colonies. I cannot say anything for or 

inst the colonies, as I have uever been to any of 
them, but I do know that Dakota—the territory in 
which Mandan is—has a great many Canadians who 
find life more congenial here. There isan abundance 
of room in Mandan and the towns tributary to it, 
for it isreal estate men who make the money here 
it they have capital of their own ; at the same time, 
I will not incur the responsibility of advising a man 
in middle life to come here. e possesses energy, 
business tact and common sense there is no reason 
why he should not do better than an inexperienced 
young man. At tle same time there are many old 

uired ways of doing business and thinking, 
which he must forget. When a man first comes to 
this western country, he is called a tenderfoot, and 
it will be to his advantage to, as soon as possible, 
forget the old and accustom himself to the new. 
There is this to be said on this point. A man can do 
as well, if not better, in Mandan or its tributary 
country, than in any of the colouies. Certainly he 
has better opportunities here than in older sottled 
communities. New York, Boston, Chicago and 
St. Paul—are all first-rate cities, but com- 
tition is clean as a razor, and the tenderfoot is 
iable to be outwitted if he is not careful. The 
West Missouri country is the coming Paradise for 
the old world seeker after riches and position. As 
good a time as any to come is in the spring. Let 
„ On Guard“ leave England in April, and get to 
Mandan in May. Papers will be sent toany andreas 
by me.—R. M. TUTTLE, Mandan, Dakota, U.S.A. 


(50774.]—Test for Copper Ore.—To ‘GiLEz 
How1z.’’—There is no copper in the sample sent to 
me. The mineral is limestone (calcic carbonate). 
The red patches which you see upon it, and which 
probably have been thought to be copper, are no- 
thing but oxide of iron. I wish you better luck 
next time. Shall be glad to help vou at any time. 
— LAUDANUM. 

(50778.]—L. & S. W. Engines.—To‘“METEOR.” 
—The following are Beatties 7ft. 4- coupled express 
engines: 73 Fireball, 74 Firebrand, 75 Fireking. 
uo Centaur, Yd Castor, 97 Pegasus, 98 Plutus, 99 
Phlegon, 100 Python (157 Clyde, 158 Lacy, 159 

eman), 109 R. H. Dutton. The three in 


brackets have Nos. taken off ; they are borne by 
new goods engines of the 441 class. I have no 
dates; they have been taken off Beattie’s engines. 
Canute was No. 135. I have never seen the old 
Duke, Montrose, or Marmion; but am told the 

were Victoria class; 150 is now a 6-coupl 

saddle tank, 151 and 152 bear same names as 
formerly, but are 1878 6-coupled goods engines by 
Beattie: 371 class Victoria is I believe the only 
single on the L. & S.W.R. She has driving whee 

6ft. Gin. diam. leading and trailing 3ft. 8in., inside 
bearings for driving, outside for leading and 
trailing wheels: outside cylinder 16 by 22 diam., 
with valve chests on top of cylinder. She 
was built at Nine Elms in 1858. The engine, of 
which I send sketch, is one of Mr. Adams’s new 


goods engines; they were built this year by Neilson, 
Glasgow. There are 24 of this class, all of which are 
fitted with steam brakes to engine and tender, aud 
Gresham and Craven's automatic vacuum apparatus 
for train. The steam for ejectors is taken rom the 
hind safety-valve pillar. The wheels are 5ft. lin. 
diam., the cylinders 18 by 26 diam. They are 
fitted with Roscoe’s lubricators on side of smoke- 
box, Furness’s in cylinder fronts. The boiler is 
supplied by two injectors. 395-406 are same class, 
but have no vacuum apparatus.—CLYDE. 


(50785.]—_Legal—Bicyclists on the Road.— 
This question answers itself, looked at from a 
commonsense point of view. A. is ridiug a machine 
in the road when a pedestrian B. suddenly crosses in 
front. Whose is the fault? So far as A. is concerned, 
B. 's sudden movement must be presumed to be an 
accident ; therefore A. cannot recover damage to his 


machine. As to B., he cannot recover, because he 
was guilty of contributory negligence, and should 
have ordinary care in looking where he was 


going. If I drive a bull along a highway, using 
ordi care, and something frightens him into a 
china-shop, I am not responsible for the damage— 
it was an accident. The decision of the alderman 
which has been referred to may have been according 
to the evidence, as, if I remember, reckless riding 
was sworn to; but his remarks about bicycles were 
not law, nor yet common sense, for a plain man has 
as much right to ride a bicycle on the Queen's 
highway as a real alderman to occupy it with 
a carriage and pair of horses—in fact, more. if you 
come to the abstract principle of the thiug, for the 
bicyclist drives a machine that takes up little room, 
whereas the carriage and pair is a large order for 
one person’s benefit-Now. Dor. 


[50785.]—Bicyclists on the Road.—Sorry to 
find“ Lex so touchy, but I consider that his 
reply justifies my letter. Had he, as an answer to 
the query, simply stated the case he cites in the 
first place, I should not have corrected him; and 
knowing now that he bases his replies upon decisions 
of the great unpaid,” I shall not again trouble 
to do so; but instead, he laid down the law posi- 
tively, and made a statement as to what would 
occur in case the matter came before a jury: and 
as said jury would be directed by a qualified j ud 
I was impelled to write strongly. The bieyc 
in question having no money (and being, 
therefore, unable to appeal), the worthy Alderman 
had it all his own way; but I fail to see how his 
decision proves the machine a ‘‘ nuisance.” *' Lex 
chooses to misunderstand my reference to damages, 
which was plainly directed to the foot pusseuger 
being in the wrong; and I do not ee with hun 
in his definition of the law, for ess there be 
negligence, no action for will lie. Further- 
more, the obligations laid on vehicles do not relieve 
foot passengers from the responsibility of exercising 
reasonable care for their own ety. No one 
claims that the driver of a vehicle, bicycle, or 
otherwise, is justified in running over a person 
who does not regard his warning; but will Lex“ 
deny that such person may be injured by a vehicle 
through his, or her, own carelessness, without any 
blame attaching to the driver? This is really the 
question at issue.—J USTITLA. 


(50816.]—Bogie Enagines.—In reply to the 
above query, I should like to make a fuw remarks 
supplementary to the replies of Nun. Dor.“ and 
Mr. Brewer. The latter gentleman said that the 
Bissel and Adams bogies differ in construction ; but 
he does vot say what the chief differences are. 
(1) In moving laterally, the slides of the Bissel 
ascend inclined planes, therefore the weight of the 
engine tends to restore the truck to the centre 
line of the framing, on reaching a straight portion, 


Jury 20, 1883. 
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of the road. In the Adams truck or bogie this 
regult is effected by auxiliary indiarubber springs, 
which are opposed to the lateral movement. (2) 
Another 9 more striking: dissimilarity is the 
pi voting of the bogie. In ordinary bogies, as the 
Adams, the centre pin is the pivot, which restricts 
longitudinal movement, but allows a lateral play of 
about 2in. or 3in. on either side the centre line of the 
framing. In the Bissel the centre is used only to 
support the load. The angular motion is defined 
by a radial >-shaped framing working around a 
stud or king-bolt at some distance behind the 
truck, and generally not far from the driving axle. 
The 2-wheel modification of this truck (Levi 
Bissel's English Pat., Dec. 1, 1858) was an after- 
thought with a view to its application to Euglish 
engincs. There are a variety of bogies in use, all 
of more or less practical utility.— Sr. AubyNs. 


[h0900.|—Specific Heat.—In my answer on 
page 418, I omitted to add the distance through 
which the block of ice would have to fall to raise 
its temperature from the freezing to the boiling 
point of water. This distance would be 138. ft., 
making in all 995, 108ft., or 1154 miles.—W. J. 
LANCASTER. 

50916. —L. & S. W. R. Vacuum Brake.— 
This brake is described in the returns“ as Smith’s 
Automatic Vacuum, but is in reality Gresham and 


Craven's. I send sketch of brake on carriage (en- 
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gines and tenders are fitted with an automatic 
steam brake). The miniature sack round the 
piston rod is to prevent leakage of air to the 
underside of piston or diaphragm. The action is 
as follows :— Before starting, air is exhausted from 
the train pipe, vacuum chambers, and both top and 
bottom sides of the cylinder, by the large ejector 
on the engine, until a vacuum of 20in. is obtained, 
this is maintained by the small ejector, which is 
kept constantly blowing. The brakes are applied 
either by the driver or guard opening the brake 
valves, or by the breaking away of any portion of 
the train : air being admitted to the main train pi 
from any of the above causes, would rush rapidly 
along it and obtain access to the under side of each 
diaphragm, through the flexible branch pipe, but 
would be prevented from entering the upper part 
of the cylinder, or the vacuum chamber by the ball 
valve, which would move to the right, and close 
the opening or port immediately the vacuum was 
destroyed in the main pipe; the weight of air on 
under-side of diaphragm having nothing to balance 
it, the diaphragm is raised to a little above the 
centre line of cylinder, and the brakes are applied. 
The brakes may be released, either in the manner 
previously described, or by opening ball valve by 
wire cord attached to either side of carriage under- 
frames, which admits air to top mde of cylinder, 
when the piston falls by its own weight, and re- 
leases the brakes. Clayton's Universal“ coupling 
is used with this brake. The ejector is placed not 
at right side of smokebox, where it is usually fixed, 
but under the cab on right side of footplate : the 
exhaust pipe on some engines goes through the 
boiler, emerging in the smokebox, just under the 
chimney. I may mention that the G.W.R. ar- 
rangement of the vacuum bruke is peculiar: the 
piston is bolted to under part of carriage, the 
cylinder slides up and down on it, the brake levers 
are bolted to bottom part of cylinder.—CLYDE. 


[50936.J)—Strange Affection of Eyesight.— 
I should like to know more of this case before 
stating an opinion. Very often the simple running 
together or overlapping of images is simply a pres- 
byopic symptom, and a pair of convex spectacles 
will put matters right; but in the present case it 
seems to me that something else is wrong, unless 
the symptoms are due to a dyspeptic condition. 
At the same time there is uo need to alarm 
H. J. N.““; he need not get excited, and run off 
to the first doctor he meets. If he will be goad 
enough to say how long he has noticed these 
symptoms, and whether they are continuous or 
recurrent, one may help him out of his preseut 
difficulty.—W. J. CASTER. 


_ [50936].—Affection of Eyesight.—The querist 
is evidently suffering from a disease of the eye, 
called amaurosis. Amaurosis may proceed from 


various causes, such as excessive mental excitement 
or worry, too much reading, which is trying and 
injurious to the eyes; excessive indulgence in 
alcoholic beverages, and a disordered stomach will 
sometimes produce amaurosis. Persons affected 
with this disease of the eve often see double. 
Objects often appear disfigured and out of propor- 
tion. In order to suggest a remedy, which will 
prove successful, it will be absolutely necessary to 
ascertain the real cause from which it proceeds. 
This can only be done by a personal examination of 
the patient by a medical man, and, apart from this, 
it would be unwise and perhaps dangerous to sug- 
gest anything. Spectacles. as suggested by a cor- 
respondent on p. 41%, would not benefit the querist 
in any way. e disease is one which requires 
skilful medical treatment. The querist should 
obtain medical advice as quickly as possible, as, if 
neglected, the disease becomes worse, which makes 
it more difficult to cure.—G, FRYER. 


bottom, and be reflected by mirror on to wall at 
will, This, I should think, would materiall 
assist you in quickness of observation. — W. J. 
LANCASTER. 


[50969.]— Bees. —lst: I have usually put 2tin., 
but found them to break down or sag. This year 
I have pot full sheets in alternately with full 
frames of built-out combs, and find them to answer 
best. If full sheets of worker foundation are given 
it has a tendency to induce them to build all worker 
cells; but if only strips are given they will follow 
their usual course and build drcne comb below in 
most cases at this time of the year and earlicr; but 
so much depends on each individual case. 2nd: 
Strips of thin foundation about lim. deep, sold for 
this purpose, are best. I usually fix by pressing a 
zin. of the foundation on to the wood by passing a 
wet roller (made for this purpose), and then turn- 
ing up the other part in its place. 3rd: No matter 
at all. 4th: Very simple things to make, and ey 


[50939.]-—To “F.R.A.9.” or Mr. Lancaster.— | useful if used with care and discretion, I shoul 
You will find a great deal in books that will, upon | advise F.” to purchase Modera Peek ore. 
ee 


experiment, be eves to have been misleading. I 
gave you what I have found to be the best working 
foci and distances of lenses to form a good eye- 


. 7d., also Abbott's Catalogue of 


uisites,’’ post free, 2d., both from Abbott Bros., 


q 
| Fairlawn, Southall, from which he would learn 


piece. For instance, your quotation as to erector | much useful to him in beckeeping.—J. I. S. 


may be in a book, but an erector made up in that 
way would have a bright centre anda blue halo. 
The diaphragm in a good working erector should 
be a little beyond a point at which it is distinct! 
seeu when looked at through field lens of erector. 
thus, in the measurements I gave, the stop would 
be, say, 2iin. from field lens, and jin. from 
inner lens of erector ; but according to the formula 
ou quote, the stop would be touching the inner 
ens ; in fact, the inner lens would be in the focus 
of field lens. Ihave found in hundreds of cases 
that all theoretical formule—and I would not be 
without them on any account—are misleading. It 
is only theory and practice combined that can be 
productive of good results.— W. J. LANCASTER. 


[5094 4.]— Exhibition Requisites.—This all 
depends upon the amount of money you have to 
spend, and the amount of work you could do in 
fitting up and packing up any apparatus you wish 
to exhibit. You can obtain a fair living; but I 
would strongly advise you, if you have only one arm 
to depend upon, toseck some other way to obtain a 
livelihood. You might obtain a position as porter 
at a large clothing establishment, to open and close 
the door, even of a draper's establishment, or in 
other similar situations. These would give you a 
permanent income, instead of the very precarious 
one of either an in or outdoor exhibitor.—W. J. 
LANCASTER. 


50948.]— The Gas Institute.—The rules of 
this society state that Members shall be either 
engineers, managers, or secretaries of gasworks, 
except in special cases in which the council ma 
recommend, and the general meeting deem it 
necessary, that the rules shall be relaxed.” Asso- 
ciates shall be persons holding responsible positions 
in gasworks, or pupils of gas engineers, and 
peron whose pursuits promote the object of the 
ustitute. Hon. members shall be gentlemen 
whose scientific and practical knowledge recom- 
mends them to the Iustitute.—B. A. L. 


50963.] — Mounting Iasects.—If you care to 
become an enthusiast in the study of microscopy, 
let me beg of you not to attempt to mount a wkol 
inscct—even a flea will be past your hand for a long 
time, unless a bubbley flea will please you. No, 
go to work with a will aud a determination not to 
allow anything to beat you ; begin with the A BC 
of mounting : take the simplest things you can and 
mount them carefully and cleanly, then go on to 
more complex objects. I have often bad far more 
pleasure out of a simple slide, perhaps one of the 
commonest, and, may be, least kuown about, than 
out of the observing of beautifully mounted whole 
insects. Begin at the beginning, and go on to the 
end.— W. J. LANCASTER. 


(50968. ]—Examining Bed of River.—It is an 
easy matter to make a tube with a piece of glass at 
one end cemented in watertight : but the difficulty 
would be, I imagine, in want of light: that is, of 
course, on the assumption that the river is like 
most tidal rivers, not trunsparent. In that case, a 
tube could be made of wood - say. Sin. by 5in., or 
thereabouts — light and yet watertight. At the 
bottom of this, and on one of the narrow sides, 
have two pieces of plate glass, each, say, 7}in. by 
d}in. ; then in the tube opposite the side glass, and 
closing up to it, a piece of looking glass of good 
quality, 104in. ibug by the width of the tube. This, 
when closed up, will allow you to look at anything 
at the bottom ; and by pulling looking glass back, 
and allowing it to rest against the other side of 
tube, it will be at an angle of 45°, and the 
wall can be examined with ease. You could 
have a small mirror fixed inside large tube at 
an angle of 45°, and a hole in the side of 
tube; and have two tubes, one sliding into 
another, closing, say, to öft., and opening to 
9ft. This arrangement would allow light to go 
straight down the tube and through the glass at 


F Hair.—I am sorry I do 
not possess the secret you wish to know ee 
of. I believe there are a great many hair dyes, bu 


y | as to removal of present colour, I certainly should 


hesitate before recommending any bleaching agent. 
The bleach will come by-and-by. What does it 
matter if your friends should call you ' ginger,“ 
and what matters it whether the colour be sandy 
or brown? Beauty is only skin deep, and very 
very often not even so deep as this. ou must 
alter the colour nature has given to you, 5 85 try a 
genuine hair dye. I believe Mrs. Allen's are good, 
but I have never had any experience with them, 
and only tell you what I have heard. Mark 
5 sandy hair than uo hair at all, 
and if you destroy the pigment you may destroy 
the whole, and ‘eave your head bald. This 
would be worse than preseut misfortune.—W. J. 
LANCASTER. 


(50973.] —Metronomes.—The only kind I have 
seen or used is Maelzel’s form, which seems to be 
in general use. In many editions of classical music 
such as Hallé’s, and also in tho pianoforte school 
by the same pianist, the timo for each piece is 
marked ; and of course the opinion of such a man 
is entitled to great respect. Still, however, the 
estion as to the best tıme for a piece of music is 
(like most questions in art), very much a matter 
of taste: and if the querist likes the adagio in the 
Moonlight Sonata played as an allegro, there is no 
reason why he should not play it in that fashion.— 
W. Jon! Gey, Elswick Science School. 


[50979.] — Gravity and Equilibrium. — No 
work whatever is done in the case given.— W. JOHN 
GREY, Elswick Science School. 


[50986.]—Soience Examinations for Watch- 
makers.—The examinations in watch and clock- 
making are held by the City and Guilds of London 
Inst. for the Advancement of Technical Education. 
5 classes for the exam. of lust May were 
held by Mr. J. Herrmann at Charterhouse and the 
Polytechnic, and by Mr. Wright, at the British 
Horological Inst. the querist will write to the 
Director and Secretary, City and Guilds Inst., 
Gresham College, London, E.C., and request that 
gentleman to forward him a programme for the 
next exam., he will obtain all necessary informa- 
tion, including directions as to textbooks, &c.— 
JOHN AGGETT, Eastbourne. 


50986.] - Science Study for Watchmakers. 
— This is a question you could answer yourself 
better than anyone else. Who knows your desires 
but yourself? One may suggest the best for your 
study, but you may not care for them. I should 
advise you to study metallurgy ; mineralogy, with 
regard especially to precious stones and their chief 
characteristics, theoretical aud ap lied mechanics, 
aud, of course, auything specia iy applicable to 
your trade. Get all the theoretical owledge 
you can; butin the workshop make a note of every 
wrinkle—don’t let anything slip your memory or 
essape your attention.—W. J. LANCASTER. 


t 
[>20988.]-—Bromide Dry Plates.— To Ft 
REsPI CE.“ — Although your reply to the above was 
intended for another, perhaps you would not mind 
further helping me ues is most interesting 
process. The first part I understand, but want 
more information about the directions — Then 
cool, set, wash, re-dissolve, filter, and coat plates 
—and should feel glad if you will also give simplest 
developer for these plates. Is it necessary to pre- 
pare the plates by yellow light“ — ELEVsIS. 


(50990—51055.)—-Medical Queries.—Are both 
such as cannot be fairly answered through the 
ENGLISh MercHanic. Proper advice should be 
obtained.—F.R.C.S. 


[50992.] —Battery.— Don’t let the plates be 
nearer to each other than gin., zin. would be much 
too close for good work.—W. J. LANCASTER. 
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[51004.]—Dormer Window.—If the proposed 
dormer window is fixed within four feet of the 
party walls, the party walls must be carried up 80 
as to be 12in. higher and wider on each side than the 
dormer. In this case the dormer cannot be more 
than 7ft. long over all, if it is required not to raise 
the party Notice must be given to the district 
surveyor of the proposed works.—Drrron. 


(51011.]—_ Magneto Machine.—Sucha machine 
would a shocking machine of no mean order ; 
in fact, I don't know that you would ever care to 
have a second shock from such a machine if coupled 
up for shocking pu s; but it is impossible to 
say much about it without seeing it. Most pro- 
bably it has been built up as an experimental 
m -electric machine. e extra bobbin gives 
different strengths of current.—W. J. LANCASTER. 


51013.] — Electrical Phenomenon. — When 
both platinums are connected there should be no 
apparent alteration in the lamp; butif one of them 
is connected and not the other, a slight vacuum 
tube effect will be apparent, and a stream of light 
may be obtained by bringing the second wire near 
to any part of the globe. This is exactly similar 
to other vacuum tubes.—W. J. LANCASTER. 


I51016.]— Resistance of Wire.—To MR. W. J. 
LANcAgrER.— The resistance of a foot of 30 B. W. G. 
German- silver wire would be approximately 
625 ohm. Of course, samples of this wire differ so 
much in their constitution, that it would be im- 
poroa to lay down any resistance to serve even 
or tried samples ; but I have given a mean re- 
sistance.—W. J. LANCASTER. 


(51016.]—Resistance of Wire.—This query 
is addressed to Mr. Lancaster; but as I did not 
notice a reply last week, perhaps the following may 
be of use. e resistance of a wire O0 lin. dia- 
meter and lft. long, of German silver, is from 
Matthiesen’s experiments, 127°32 ohms. No. 32, 
B. W. G., is °012in. diameter. Since the resistance 
is inversely as nae the resistance will be 
127°32 x [(-001)# / 012%] which is about 88 
ohm. It must be noted that this is only approxi- 
mate, since German silver varies considerably. 
Moreover, Amateur Electrician ’’ must only use 
lengths as very rough aprroximations for resistances, 
since I have some wire, the first part of which was 
16in. to an ohm, whilst the latter part was 2lin. 
11 oes being reputed number 28 B.W.G.— 


{51023.] — Legal—Re-Marriage.—If former 
husband alive at the time of second marriage, such 
second marriage so procured by deceit would be 
void, and on being satisfied of such facts you could 
at once marry again without any fear of any prose- 
cution for bigamy. But if (as the woman stated) 
her former husband was dead, you cannot so easily 
get rid of her on the point of her saying she was 
a spinster, and it turns out afterw she was a 
widow. 2. To save criminal proceedings for bigamy, 
it is sufficient if parties shall be absent from one 
another for the space of seven years, and shall not 
have been known to be alive within that time, to 
justify a second marriage, and in that instance you 
may then describe yourself as a widower; but if it 
afterwards turns out that the other party is alive, 
such second marriage would be void at law, and 
may be treated as such; but in that case there 
could be no prosecution for bigamy. — LEX. 


[51025.]—Boiler Pump.—I would recommend 
you to try vulcanised rubber packing. You can 
screw it down very tight.—Os. 


[51025.]—Boiler Pump.—I have always found 
the pumps on traction engines a great source of 
trouble, on account of the position of the pump, 
which is generally fixed to the side of the boiler ; 
the eccentric rod is very short, and consequently 
there is a deal of friction on the gland and packing. 
To alleviate this as much as possible, we can only 
see that the eccentric and the joint at top of 

lunger work easily. This, in addition to the very 
beat way of packing the gland, is about all that can 
be done. I think spunyarn will be best for these 
cases. But, perhaps, our Driver ” is not an adept 
in king. If he is not, this will be in itself a 
sufficient reason for his troublesome gland. It 
might benefit him, therefore, to get some good 


fitter to show him, and tell him properly how to do | Y 


it beat. It is done very well with square plaited 
spun yarn. But Driver’’ must never expect it to 
last as long as a piston gland, which is not subject 
to the same peculiar strain.— D' Azon. 


[51026.]|—Hygrometer.— The quotation, as 
given, is scarcely correct; it is to be found in R. H. 
Scott's Barometer Manual,“ first edition, page 
10.—F. M. S. 


51032.] — Colonial Photography. Iam afraid 
this art would be of very little use to a young (or 
any other) woman going to a farmhouse in Aus- 
tralia. I have always understood that farms in 
that country are vast tracts of land, and that there 
would not be many houses within a radius of 20 or 
30 miles. Looking at the matter from this point of 
view, she might be called ie to use it once a 
month, in which case it would take half a day to 
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get things in working order; plates I should 
say are to be procured in every e town in the 
Colonies, but a town either large or small would 
probably be a hundred miles from her farm. If I 
might venture to make a suggestion, I should say, 
Expend the money in a really good sewing machine, 
an uulimited supply of needles and appliances. 
—Os. 


5 Bookbinders.— Any amount of 
information on this subject in back volumes of the 
ExoLISsH MECHRANIC. I have an idea that the dies 
are used hot, and if they are large, you will, I 
should say, require a press. This an be of ser- 
vice till you get better information.— Os. 


(51036.])—Will.—A will which has been signed 
by a testator perfectly sane at the time, in the 
presence of two witnesses, cannot be upset on such 
grounds stated. If there is any contest, the will 
could be proved in . court in solemn form, but 
the costs of such trial might be ordered to be paid 
by 3 contesting such valid will if unsuccessful. 


{51037.] — Brass Rings on Gasaliers.—If you 
are handy, it is perfectly possible to make these half - 
round hollow brass rings in the lathe. The ringi 
would have to be first brazed up from plain straight 


strips of brass. If one of these plain rings (after 
being properly annealed) is in the lathe and 
a burnisher held inst the edge, that edge can be 


turned down as far as 1 They may be 

un on a disc of boxwood turned to the required 
shave on its edge; but if made justin this way, 
you will not be able to get the chuck out of the 
ring. This part of the chuck should be made in 
three pieces, in order that it maf easily leave the 
ring. Your own experience will most probably 
supply the rest. I think rin 3 chains 
are stamped up in halves and b together. It 
is also possible to turn out a very decent piece of 
Work with a hammer. this case you 
would have to file up a piece of iron the proper 
size and shape; it need not extend more than a 
quarter of the circle. This will require to be held 
in the vice secundum artem, and the plain brass 
rings may be made rather smaller, as the hammer 
will enlarge them.— Os. 


[51039.]— Legal — Copyhold Lease. — When 
the executors apply to you for the ground- rent, you 
should demand to see the probate. You should 
write the 3 355 ground - rent y waiting 
for ent, on their showing you who is the 
legal claimant. Always be prepared to pay the 
ground-rent, or you may forfeit your lease. — LEX. 


ee a aaa is hardly probable that 
„F. C.“ will become very expert in quick music 
under the conditions he names. Stiff fingers, and 
only one hour’s practice at 23 years of age, will be 
a great detriment. I would advise him to get 
some books of dance music, such as ‘‘ Sheard’s,’’ 
intended for small hands.“ These are certainly 
intended for ‘‘ young players, but F. C.“ will find 
them well adapted for his case, I think.—D’Azon. 


[51040.] -Music.—I would recommend F. C.“ 
to practice from Hallé’s ‘‘ Pianoforte School ” ; fully 
mastering each number before going on to the 
next. An hour a day is not much to devote to 
practising, and it would be well if he could make 
it double ; still, he might acquire sufficient skill to 
play for his own enjoyment, which is, after all, 
the principal advantage of musical knowledge. 
Only very few can be first-class players; but nearly 
all can learn enough to render the knowledge a 
constant source of pleasure. There are not many 
books which will bear such re-perusal as those of 
the old master-minds in music.—W. JOHN GREY, 
Elswick Science School. 


[51040.])—Music.—1. No. 2. Yes. 3. Dail 
exercise in major and minor scales. ‘‘Czerny’s 
101 Exercises,“ Brewer and Co., and Chas. Halle’s 
Pianoforte School.“ 4. Pianoforte. F. C.'s” 
difficulties may be got over by practising daily the 
scales, endeavouring each time to increase the rate; 
lightness of touch will come by practice aud care. 
An hour stolen from bed would do much for him, 
as by this means I acquired my present knowledge. 
Study well the theory of music, and intersperse 
our scale exercises by any easy fantasia, and you 
will no doubt succeed. A master would give you 
all information ; but perhaps you desire to be self- 
taught, like myself.—R. R. f. 


51040.] — Music. — I am afraid F. C.“ is 
rather late to make much out at playing fan- 
tasias: but with studious application he may get 
to play slow music on the organ very fair. One 
hour per day is very little; but if used for thorough 
practice, he might accomplish a fair amount of 
work per annum. B means practise on a 
pianoforte, and leave the American organ quite on 
one side. Practise scales, say thirty minutes every 
day, the remaining portion to simple tunes. A good 
thing to do, if your hands are very stiff, is to soak 
them in very hot water and soda before playing: 
Ido, if mine get stiff. There are several cheap 
organ tutors, at very moderate prices, which would 
suit you. Get as much practice on a church organ 
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as you can, one with a good set of (30) pedals, and 
do as little as possible on the American organ. 
URANIUM. 


51040.]J—Musico.— F. C.,“ at the age of 23, 
having an hour at his disposal, if he perseveres in 
judicious practice and stu dy, may, in time, acquire 
a brillian proficiency. e may study with ad- 
vantage Ernst Pauer’s ‘‘ Art Pianoforte Play- 
ing.“ published as a musical primer by Novello, oo 
incidently with re Exercises and School 
of Velocity. ’ He will find much worthy notice in 
the little shilling work ‘‘ How to Play the Piano 
Well. By One Who has Taught Himself, and 
others by the same author; and he should possess 
himself of the book now issuing - the series to be 
completed in six, at 2s. Gd. each the first three, and 
38. 6d. each the second—of Herr Hoering’s ‘‘ New 
Method for ing to Play the Pianoforte,“ in 
which the science of harmony and composition is 
being taught in its application to pianoforte play- 
ing, thus enabling the student to improvise and 
play from memory at his pleasure. The first of the 
series having come into my possession, I can speak 
with confidence of the author's theory and manner 
of . it, and I cordially recommend it to all 
desirous of learning or teaching music in connection 
with the pianoforte or organ. Novello is the 
publisher.—I. F. B. 


(51040.] ~Music.—It is by no means impracti- 
cable for F. C.“ to become a good pianist: but. 
commencing at his age, he will require very great 

rseverance, and must practice at least two hours 

ily re ly, or his progress will be so slow that 
he will be almost certain to givein. If he cannot 
devote this time, and if he is not prepared to spend 
a year or two to the most monotonous dru , OT 
if his occupation is so laborious as to render his 
hands at clumsy, he had better abandon the 
idea. Otherwise, and with obstinate, alveged 
perseverance, success is bound to come, it is 
only a matter of time and judicious study. Should 
he make the attempt, the will be much lessened 
if he could study under a good master. This can 
be done very mexpensively by joining such an 
institution as the Guildhall School of Music. 
Should this be impossible, and he decides to enter 
upon a course of self-culture, the very best book 
can commence with is Plaidy's Exercises.” He 
should carefully read the letterpress many times, 
and in practising the exersises should be sure to 
play them slowly (even when he can pay mom 
rapidly), and with each hand se tely. en he 
finds his hands become more fluid and manageable, 
he can vary the monotony by taking ‘‘ Czerny’s 
School of Velocity.“ One study (or in case of the 
longer enes, half a study) should be taken each 
week, practising very alowlytat first, and with each 
hand separately, and always continuing to perso 
the studies already learnt. He muat still keep on 
with Plaidy’s book as well. When the velocity 
studies are all mastered, ‘‘F. C.“ should take some 
of Cramer's Studies,“ but should entirely discard 
the idea of taking a piece for at least two years. 
Everything will depend upon good practice. He 
must keep his mind firmly fixed upon what he is 
doing, and honestly try all the time to overcome 
the various difficulties. The best time for tice 
is before breakfast. Organ practice only 
hinder the progress, the touch being so different 
from that required for the piano. Wait till you 
can play the piano well before commencing the 
orgau.— PRESTO. 


(51040.] —Music.— Music is not too old to 
pra scales, &c., though his fingers are heavy ; 

ut his chance of being a good executionist are 
doubtless small, aud, being limited to one hour’s 
practice a day, almost out of the question. Novello’s 
Pianoforte Primer” is . He had better 
give his attention to either the pianofurte or the 
organ—in his case preferably the latter, and the 
American organ is preferable; but how about the 
pedals H. S. PRENTICE. 


(51041.] —Legal— Unclaimed Land.—All C. 
can do is to remain in possession of the land until a 
legal claimant appears, and, subject to this, he may 
leave it to his niece if he likes. Before any valid 
contract of sale, a 40 years’ title must be shown to 
purchaser.—LEx. 


[51044.]—Fir and Deal.—‘‘ Timber does not 
apply to both tir and deal. When fir timber is cut 
into certain sizes, as, for instance, 21ft. by llin. by 
Zin., itis known as deals; battens cut from the 
same wood being smaller than deals, 21ft. by 7in. 
by 2}in. Fir timber being much greater in com- 
parison with deals, both in breadth and thickness, 
5 lft. square, the same length or longer. 


[51047.]— Legal — Defaulting Executor. 
Probate or administration should have been taken 
out within six months of testator’s death. The 
annuitants should now place the estate, if above. 
£500, in the Chancery division, or if under that 
amount in the County Court of the district, having 
equity jurisdiction, which would direct that the 
intentions of the will are properly carried out, and 
no doubt order the lawyer personally to pay all the 
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costs for his negligence, and he will now have to | unserviceable. Would not a long tube with a lens 
pay double probate duty. — LEX. at one end answer your purpose, arranged so that 
[51043.]—Double Tusk Tenon.—I send a it could be inserted when required.—Os. 

sketch of a double tusk tenon. It is seldom used, {51061.])—Resin.—It is somewhat doubtful, from 
your query, whether you wish to melt or to dissolve 
the resin. Boiling water will make resin very soft 
and sticky ; but I don’t think it will make it abso- 
lutely fluid. It should be put in a ladle over a slow 
fire. Resins of all kinds are insoluble in water: 
they may be dissolved in solution of the caustic 
alkalies, and some of them in borax.— Os. 


[51064.]—Soldering.—All small articles can be 
soldered more quickly, gee and efficiently over 
a spirit lamp than with a soldering bit of any de- 
scription. ean the surfaces which you wish to 
unite, moisten them with a small drop of 3 0 
fluid, place them in the required position, and hol 
them over the flame, applying, at the same time, 
the end on a thin shred of solder. As soon as the 
solder melts, it will float in between the parts, and 
their adherence in cooling will be perfect. But 
is soldering the best means, after all, of fixin 
electric contacts, seeing that too much heat wi 
soften a spring, or too much solder is apt to flow 
over, as well as under, a small piece of platinum? 


as it cuts much into the timber, thereby weaken- | 
ing it. Tis the tenon, K K the tusks, S the 
shoulder, H is the horn.— E. E. R. 


51043.]— Double Tusk Tenon.— I inclose rough | Oer, as w ; 
sketch of double tusk tenon,* but I should not Riveting is free from these risks.—R. T 18. 
advise you to use it, as the single tusk will do as (51064.]—Soldering.—Put a piece of thick 
well, because — Ist, there is a lot of work to get a b 


} rass wire in a handle, and flatten and file the end 
good fit; 2nd, it weakens a ila very much: | like the point of a soldering bit; dip this end in 
and 3rd, when the timber sh s, however neatly 


Idering fluid, and holding it in the fi f 
the joint may be made, nearly the whole of the 1 B 


p è or lamp, run a little solder on it, now having put 
strain will be thrown on one of the tusks. In a little fuid on the platinum, which will require to 
@ thicker girder it is not advisable to carry the 


be held with a fine pair of , hold it 
tenon right through as shown, but only penetrate a eld with a fine pair of tongs, hold it near the 


ass . flame, but not in it, at the same time heating the 
oe equal to twice its own depth (or thickness). | brass wire in the flame with the other hand, and 


as soon as the solder melts it will run on to the 
platinum; you must put very little on, and take 
care the solder does not run to the other side. Now 
paras app ee soldering fluid or resin to the brass, 
hold the two together in any convenient manner 
and warm them in the flame till the solder runs. 
It is best to use rosin for electrical work, unless the 
a can be separated and thoroughly cleaned. 


[51069.])—Electro-Deposition of Copper.—I 
should not care to use gelatine; but it might be 
made insoluble by addition of, say, 1 per cent. 
bichromate of potash aud exposure to light: it 
could not be redissolved. Plenty of cements will 
melt, and a mixture of stearine, resin, and wax, 
with plumbago or red ochre mixed with it, can be 
used for the purpose of moulds. I have always 
found copper with a lovely salmon colour and satin 
surface as the result of deposit.—Siama. 


[51071.]—Enlarged Toe- Joints.—I can recom- 
mend to Warmberk a capital little book (trans- 
lated from the German of Professor Meyer), called 
Why the Shoe Pinches,” published at 6d. by 
Edmonston and Douglas, Edinburgh: and Simpkin 
and Marshall, London. If he does not find there 
what he needs, I can give a list of several other 
good works on the same subject. —AnxdENT SABLE. 


(51072.])_Legal—Mechanio.—A. B. need not 
bind himself to work for E. if his original agree- 
ment is simply to work for C. and D. But if C. 
and D. have work elsewhere, A. B. might be com- 
pelled to followthem. Otherwise he is discharged, 
and can do as he pleases. But should the agree- 
ment be an apprenticeship deed, then C. and D. 
could assign same to E. with A. B. 's consent only: 
if so, I should advise him to give his consent, and 
stick to anyone willing to teach him.— LEX. 


ag Sea Green, and Blue Lights.— 
A little k, price 6d., published by Routledge, 
called ‘‘ Fireworks, and How to e Them, 
will give this querist all the information he desires. 
It contains many recipes of various kinds for 
coloured fire. The best blue light is the Ordnance 
one, and is made thus :—llb. of saltpetre, 50z. of 
flowers of sulphur, and 2oz. of black sulphide of 
antimony. is light is more white than blue. 
Substitute for the antimony, realgar, otherwise sul- 
phide of arsenic, if the light be wanted quite 
ase R the materials should be in fine powder. 


N Animal and Vegetable Oils.— Mr. 

en has published a work on this subject. By all 

means get it, in order that you may understand the 

difficulties you will have to encounter. You could 

n possibly get a decent reply in these columns.— 
8. 


[51049.] Anti -Alcoholic Cordial.— This is, 
doubtless, the fluid extract of red cinchona bark, 
introduced by some American doctor as a specific 
for alcoholism. Order it from a chemist, but state 
exactly what you want, as there are varieties of 
cinchona bark.— Os. 


[51053.])—Ticket Writers’ Ink.—Any suitable 
black or coloured pigment ground up with ordinary 
gumwater. <A very little glycerine may be added 
to keep it from drying too hard.—Os. 


[51055.]—Spasms of the Heart.—Ask your 
medical man to prescribe some solution of nitro- 
glycerine. It has been used for this complaint. I 
don't feel inclined to say any more about it, as it 
must not be used unless from the prescription of 
a medical man.—Os. 


[51055.]—8pasms of the Heart.—The affec- 
tion R. R.’s”’ friend is suffering from is known 
as angina pectoris, and is a most distressing 
complaint. After rheumatic fever the heart is often 
very liable to be affected. The fact that there isa 
csemedy for such a dire and agonising pain as angina 
is a real blessing :—3 drops of nitrite of amy] in- 
haled from the palm of the hand, will give un- 
failing and almost instantaneous relief; if not 
sufficient, gradually increase the dose to 5 drops. 
Nitro-glycerine is the most recent remedy for 
angina, taken in roth of a drop doses. It is also a 
very valuable remedy in spasmodic asthma. Its 
action is rather slower than that of amyl nitrite, 
but it is much more permanent.—L. Macpona, B.A. 


(51059.J_Lightning.— Having had a great deal 
cf experience in the above, I venture to answer 
your questions. Re doors and windows,“ it does 
not really matter whether these are open or shut. 
It is not advisable during a storm to sit directly in 
a line between window and fireplace, for lightning 
has been known to come down the chimney and go 
out of the window. The small amount of bright 
steel in a house will have no influence on the flash ; 
it always goes to earth through the path of least 
resistance. Sleeping in an iron bedstead will not 


u e least 7 5 E are an immense 
safe to a house, if properly put up with a| ([51074.|—Red, Green, and Blue Lights.— 
g earth, which can always be got with care. I|If you want coloured fires to illuminate scenery for 


agree with Snow Harris, that the conductor should 
not be insulated from the house, but fastened to 
the uting, &c., where it is practicable, for if a 
building be struck in any other than the con- 
ductor the discharge can casily get to it if so 
fastened. Sir W. Thomson supports in the 
belief that conductors should be periodically tested 
to ascertain if they are good, because they may 
become worse than useless, and in themselves an 
element of danger, if the earth becomes bad by 
corrosion, &c.— A. J. 


(51060. —Fusing Temperature of Glass.— 
It would be perfectly useless to expose any lens 
to a temperature of 700° Fahr., as a very few 
seconds’ exposure would suffice to render it utterly 


theatricals, &c., the following are good recipes :— 
Green fire—Barium nitrate, 12 ; potassium 
chlorate, 5 parts; barium chlorate, 2 parts; sulphur 
and mercurous chloride, of each 2 parts; and a 
little finely powdered charcoal. Blue fire—Equal 
pr of chloride mercury‘and potassic chlorate with 
the quantity of Chertier’s copper, and a quarter 
part of shellac and stearine. Crimson fire— Nitrate 
of strontium, 15 parts; potassic chlorate, 5 parts ; 
sulphur, 3 parts; cupric sulphide, 2 ; fine 
shellac, 1 ; and powdered charcoal, a part. 
All matenals must be kept dry in stoppered bottles. 
If you want coloured flames, you must use nitrate 
of strontium for red flame, and baric chloride (or 
nitrate) for green flame. They must be dissolved 
in sue of wine, and when ignited the spirit burn 
with the flame required. Common salt dissolved in 


* Sketch is similar to that gi- en by E. E. R — 1 : 
: spirit burns with a yellow flame, by the light of 


Ep. E. M 


which the face of everyone present assumes a most 
ghastly hue.— R. A. R. BENNETT. 


5 Depositing.—To ‘ Sid uA.“ 
—This is a question which ought to be answered 
by the querist trying himself. Copper one could 
answer pretty nearly about, because a copper solu- 
tion of fixed strength is a definite thing. But 
silver solutions are feminine in character uncer- 
tain, coy, and hard to please, so someone says: at 
all events, silver solutions possess a temper of their 
own, and require humouring. I do not thinkI can 
give better advice than to let well alone.“ By 
strengthening the solution uo doubt larger rate of 
deposit may be attained: but I should ex 
adhesion and colour to suffer. The querist might 
possibly add another bath, and get more work out 
of his machine to better advantage than trying to 
do it in the one bath by playing with a solution 
that works well.—Siama. 


[51082.]—Croton Oil.—Is the oil of the seeds of 
the Croton Tiglium. It is used medicinally, either 
internally as a strong purgative, or externally as an 
irritant.—F.R.C.S. : 


51082. - OCroton Oi1.—Croton oil is obtained 
from the seed of an East Indian plant. It is ofa 
pale yellow colour and a disagreeable smell. It is 
soluble in ether and hot alcohol. It is the most 
powerful cathartic we have, aud useful in cerebral 
apoplexy; one drop placed on the tongue will act 
very rapidly as a drastic purgative. It is too 
dangerous a drug to use as a household medicine.— 
L. Macpona, B.A. 


G 
[51085.]-—Claims of Executors. —An executor 
or trustee can certainly take any legacy left them 
in a will, aud also act as executor or trustee at the 
same time.— LEX. 


[51086.]—Movable Cover for Batteries.—The 
best plan is to run melted paraffin on the surface of 
the liquids. This can be cut away and remelted at 
any time.—Siema. 


[51093.] —Saliva in Rabies.—I think T. E. 
Lewis would gain all the information he desires if 
he wrote to the Dogs’ Home at Brixton. I have 
often wished to know the particulars myself. I 
have in my possession a recipe for the cure of the 
bite of a dog, purporting to be the copy of the 
celebrated Birling recipe; I cut it out of Livyd’s 
Newspaper about 14 years ago. Can any reader of 
„ours tell me if anyone has ever been cured by 
it, or any other remedy? A Dr. Buisson alle 
that he cured himself by the use of vapour batbs. 
—GEORGE. 


[51095.]—Potential Galvanometer. — Now 
ust look here S. P.” I really think I am pretty 
iberal-minded in giving information; but, do you 

think it reasonable to expect me to spend say, 
half a day, designing an instrument for your To 
answer the questions you pe would require a full 
two pages of this paper. fact, a moderate pro- 
fessional estimate of the value of the work you 
want me to give you would be five or six pounds. 
The whole subject is fully dealt with in my book, 
when the printers will let it appear. Meanwhile, 
any form of galvanometer do in which a 
sufficiently large resistance is included ; it is of no 
consequence whether the resistance is internal or 
not. A permanent magnet can be used to replace 
the earth’s magnetism ; but as it would vary, so 
would the readiuess, and if the magnet were move- 
able, no calibration would be of use unless the 
motion were controlled by a micrometer screw. I 
should prefer an electro-magnet into which a 
definite current could be sent to produce a magnet 
of desired power. I should think an electro-meter, 
in which the charge could be varied, would serve the 
required purposes best, unless the instrument is to 
be moved about much.—SIGMA. 


(51097. Pocket Sextant.—Does not measure 
aa 68 angles as the ordinary ship-sextant.— 


51098.|—Welsh Language. — What does 
‘‘Cym(b)ro ° mean by learning a language? There 
are few instances of even a Head lan e being 
learnt thoroughly without a master. he wishes 
to be able to real a Welsh book, that may be done ; 
but to converse correctly, fluently, idiomatically, 
needs someone who will check at the outset those 
many slight mistakes which no self-taught person 
is aware of, and which, for want of such timely 
correction, become at a later stage almost ineradi- 
cable. A Russian, whom I met at the Quinconce 
in Brussels, asked me to talk English with his 
little boy of ten. As we were ep in the open 
air, listening to the excellent band of the Opera, a 
shower came on, the little fellow remarking, ‘‘ It 
begins to rain.“ As we moved with our coffee- 
cups, &c., under shelter, I turned to his father: 
„That sentence was not wrong; but an English 
boy would have said, ‘It is beginning to rain. 
The late Bishop of St. David’s (Thirlwall) once 
asking the price of a chicken, amused the market 
woman by some solecism ; I think he said mab 
iâr” instead of ciw.“ Cymro' should write 
to Mr. Wm. Spurrell, a bookseller, of Carmarthen, 
who has written an excellent grammar, with 


466 


minute instructione as to pronunciation, and has 
also compiled a thoroughly good English-Welsh 
and Welsh-Euglish dictionary, 2v. in one, thick 
16mo, pp. 732. I cannot give the prices of new, 
as I bought mine secondhand of Quaritch, in 
Piccadilly. Perhaps that wonderful man has a 
copy of one or both of the above, secondhand. I 
was once hunting for a Mcso-Gothic grammar 
and dictionary, and was sent from pillar to post 
(often being dismissed with a bland smile, as if my 
sanity were doubted), till at last someone suggested 
Quaritch’s, and there I found what I wanted, and 
of ‘a’ macks ” too, as we say in the North.— 
ARGENT SABLE. 


[51107.—Gold-Fish Keeping.—Small earth 
worms are the proper food for gold-fish; they 
moni sg have at least three or four worms daily. 


51107.1—Gold-Fish Keeping.—Procure an 
ordinary flowerpot saucer, some Portland or Roman 
cement, and a few pebbles ; mix the cement, plaster 
it round the outside of the saucer, except at 
bottom, and bed the pebbles in at intervals. This 
is to hide the unsightly appearance of the saucer. 
Next get some pure yellow loam (not common 
garden or black loam), pour water upon it, and let 
tt stand, alternately, until the water is quite clear. 
There are several plants which look well, amongst 
others Valisneria and Anacharis (both floating and 
plant). To plant these put soil into saucer, and 
pee soil into three or four trenches with a 
lunt knife, lay all the roots in carefully, close and 
cover over with pebbles, to prevent the fish from 
i of the soil and blowing it about; 
put saucer into the glass, and fill with water 
immediately, first half full; then, when settled 
three parts. The bottom of the glass not covered 
by the caucer may be filled in with pebbles (but no 
shells), which will render the dung of the fish and 
less conspicuous. Trumpet snails (Planorbis) 
may be ee from any naturalist at 8d. por 
dozen ; they are necessary to keep the vegetable 
matter from accumulating on the glass, &c. They 
wn about June and July, in a jelly-like sub- 
ce, which adheres to the glass, stones, and 
pa and must be carefully removed with a 
lunt knife, and placed in a glass vessel in the 
sun’s rays for about eighteen months or two 
years, after which time the snails will be too large 
to be swallowed by the fish. The snails are both 
male and female in themselves, and the fish will 
net breed in confinement. It is impossible to kee 
flah in a globe for 1 of time; the mouth 
of the glass should be, at least, as large as the 
bottom, to allow sufficient air to play on the surface. 
Confectioner’s and propagating glasses (price 
la. 6d. to 28. 6d.) are most suitable. The glass 
may be shaded from the sun after about 
an hour each day, but must not be covered 
on the top on any account. The probable 
cause of your fish dying is through want 
of air or through inattention in changing the 
water, producing a disease called the fungus, which 
may be known by a white fluffy substance stickin 
to the sides of the fish, producing a peculiar an 
permanent twist in the fish, after which occurrence 
they may be called dead (see ans. to 50580, 
June z): If through want of air, you must 
get a wider-mouthed glass, and stock with plant. 
do uot know of a better food for fish than arrow- 
root biscuits ; a little each morning about the size 
of a pea is sufficient for four fish; if more is given 
it is not eaten, and turns the water putrid. 
Gold fish generally live with me for three or four 
ears, snails I think about ten years. Aquariums 
ept in badly ventilated places should have a larger 
quantity of plant to absorb the extra carbonic gas ; 
as plaut supplies oxygen to the fish, it is impossible 
to keep them healthy without it. If when James 
Beech has his aquarium properly balanced he 
changes the water three times a year, rubbing the 
glass and stones with salt to kill the vegetable 
matter, and replants once a year, it will be ample. 
- NIXTAw. 


SINCE the pope! to tunnel the Straits of Messina, 
M. A. Giumbastiani has revived the 1866 project of 
M. Cotteran for a suspension bridge, which was 
abandoned because of the great depth necessary 
for pier foundations. M. Giambastiani does not 
show that things have favourably changed in this 
respect since then. 


At the meeting on the 25th of June of the French 
Academy of Science, M. Tresca offered some ob- 
servations on forging, in which he said there is 
eloogation of the iron by percussion, and at the 
same time compression of the metal. The nature 
ot the alterations in form resulting from this opera- 
ton was also pointed out by the distinguished 


satani, 


Tax railway up the Drachenfels has been com- 
pleted, and the views which it offers to passengers 
ure #0 Charming that even its opponents are quite 
recunciled to it. The terminus is at the restauraut, 
leaving only a two minutes’ climb on foot. 
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UNANSWERED QUERIES, 
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The numbers and titles of queries which remain unan- 
wered for sive weeks are inserted in this liat, and if still 
unanswered are repeated four weeks afterwards, We truat 
our readers will wok over the liat and tend what information 
they can for the benefit of their fellow contributors, 


Since our last Robinson Crusoe has replied to & 519. 


50358. Needle Bar, p. 229. 

50374. Expansion of Lead, 229. 

50381. Portable Botanical Case, 230. 

50388. Transfer of Marks, 230. 

50397. Foundry, 230. 

50407. Cotton Scinning, 230. 

50412. Milk and Fish, 230. 

50413. Irish Locomotives, 230. 

50420. L. and N. W. Engines, 230. 

50424. Brighton Engines, 230 

50426. I. B. and S. C. Engines, 230. 

50427. G E R. Engines, 230. 

60434. Cooking Sheliflsh, 230. 

50656. Eyelids, p. 323. 

60663. Dye Test, 323. 

60665. Caledonian Railway Wheel Tires, 323. 

50670. Difference between Consols and New Threes, 
323. 

57671. Lengths of Tunnels, 328. 

50690. Gelatine Plates, 324. 

50693. Speed of Overhead, 324. 

50712. Medical, 324. 

50717. Lancashire and Cheshire Union, 324. 

50718. Oceanic Depressions, 324. 

50722. Oldest Writing, 324. 

50723. Vacuum, 324. 

50731. Turning. 325. 

50735, Cabineunaking. 325. 

50787. Anti-stylographic Pens. 325. 

60739. Rischop Gas Engine, 325. 

50741. Water Brash, 325. 

50742. Quick Acting Magnet. 325. 

50745. Canaries, 325. 


QUERIES. 


— — 


[51108.]— Reple ting on Copper. — Are good old 
plated copper candlesticks capable of being repaired and 
replated ! Some I have do not stand quite upright, are 
slightly diınged, and holders are apparent! ed in 
cement. One candlestick is broken in two. ill adver- 
tise address if uecessary.—MABK WELL. 


[51100.;—Concrete.—Can a good concrete for founda- 
tion of house of ordinary size for barn floors and such 


uses be made from Dorking lime and vel? What are 
the best modes of proceeding ! — H. L. R. L. 


51110.) — Strength of Bes m. — I have a main beam 
ree distinct loads—viz. : 


carrying 


How must I the strains at A and B, and strength of 
such a beam both in wood and iron, so that I may judge 
which will be most eeonomical !—D. 8. 


(61111.)—Tide Table.—Can any one kindly recom- 
mend me a detailed yearly tide table for the Thames ?— 
E. HARTENSTEIN. 


(51112) Fhotographio.—I have used for some 
time this toning bath : 1 grain chloride of gold, 30 grains 
acetate of soda, and 6oz. water; but find that after 
toning a few prints, it becomes almost useless; and as I 
am an amateur with but little time to spare, it is import- 
ant to me that my solutions, when mixed, should last as 
long as possible. Will some of * oura” give me a recipe 
for a bath with the greatest amount of lasting power 
pos ble ? Any hints will be welcome. — RougRT W. 
raacuAx. 


151113.]—Tinning Cast Iron. — Can any reader 
inform me of the best way to tin cast iron in the rough, 
such as the inside of cast-iron cisterns and general iron 
castings— the latter by dipping ? The method of tinning 
iron pans would do. —ONR or Your Liverrvoo. Rea pens. 


pin. ]— Police Inspectors and their Duties. 
—Is an inspector of police allowed to be engaged in any 
other business than his oftivial duties, say, corndenler, 
grocer, aud 1 shopkeeper ! (2) Is the said in- 
spector allowed (iegally) to use the conveyance and har- 
Ness provided by the county for own private use and the 
pleasure of his R ! (3) Is it legal for a police otficer 
to have access to the local post-ottive, and occasionally to 
open and despatch the mail bag ?— Jons Hexornson. 


(51115.'—EFlectric Lightiag.—It is desired to light 
a manufactory with this. There is plenty of stcam power, 
but the work required from it varies. Would this 
vaniablencas of the power preveut its working a dynamo 
SRI ANU IA I- LUA bos, 


451116.I—Malleable Castings. I should muh 
like to know the process of malleable castings. Is there 
any book upon the subject! I should be greatly obliged 
for some information upon the subject.—A D. 


(51117.)—Melting Platinum.— What would be tb 
cheapest and simplest way of melting platinum? Wha: 
kind of a furnace would be the most suitable. The abov» 
applies to melting small quantities only, say 202. Ele 
tricity too expensive—possessing no apparatus.— Aua · 
TRA. 


151118. —Legal.—- Will Mr. Wetherfleld kindly give 
me some information concerning the following, ind 
make me for ever prateful ? I some time ago enter. d 
into a speculative business, took a house in my bun 
name, and had a friend to join me who by verbal agree- 
ment only) came to live in the house, and brought all bis 
furniture. I contracted debts outside, and with the land- 
lord, I am sorry to say, and now want to know it my 
creditors can sell up my friend's furniture for my debta, 
and have both landlord and outside creditors a claim. ur 
have none of them any ?—RuTHLanp. 


'51119.]-Magnetising Steel Bands.-—Will at; 
of your readers kindly inform me how, in the simple:t 
and cheapest way, to render steel bands magnetic !—A 
ConstanT Reaver. 


161120. Engraving Brass.—I want to engrav- 
brusa at home, and know very little about it! Could 
some kind reader tell me of an easy process ! I saw ins 
paper some time ago something about a small saw thit 
went through thick plates or sheets of brass, like throug) 
—the editor said—so much * butter.“ Could any our 
tell what the saw is !— Ux ION Jack. 


(51121.]—Damaged Enamel.—I have an enamelled 
breastpin—a head of Burns—which is cracked across the 
face, owing to a tall on the stones. Is there any means 
of repairing it W. Besson. 


(51122) Glass Paiating.—Will any readers gize 
information bow colours are made for painting on gle ’ 
I went to paint some designs on glass, and cannot get the 
colours to hold fast, as they chip off and spoil the design: 
Would any correspondent kindly inform me how to mak- 


the colours for e without coming off, or recom - 
mend a book on the subject ION E ix a Fix. 
{51123.]—Enamelling.—I wish tomake some enamel 
colours and alao to use of them for glass, and as I have 
tried the enamel colours that you give for painting of porce- 
lain, I find they will not do because of the fimng. Any ad vice 


or reference to books on the subject will be thankfully 
received by one—Ayxiovs To KNOW. 


„ Construction.— Will any reader 
oblige me by answering the following! Isa Waltham cr 
American lever watch similar in construction to an ordin- 
ary Geneva, with the exception of the escapement ? Why 
in a chain ind fusee required in an English lever more 
than in an American lever? Is the former more durable 
than the latter, and for what reason or reasons! Is there 
any difference in the winding of the mainspring of an 
English lever to that of a Geneva ? I do not mean with 
regurd to the turning of the key, but the way which the 
spring winds. Does it wind from the inner or outer coils | 

hat is the reason that the spring in a Waltham lever is 
longer than what is required in an English lever’ Any 
further information be received with sincere i 
by—Q. Favxa. 


151125.]— Kettledrums.— Can any of the musical 
correspondents of ours kindly give me the name of 
some book of instruction for playing the tympani or 
orchestral kettledrums ?—T. H. Wicks. 


(51126.)—Orange Polish.—To “Jack or Aur: 
Teravsgs” axo Orners.—Can you oblige with quantities 
of orange shellac, &c., used for i polish ? 
Also, red polish used for cornice poles, &c., without pp 
viously staining same? In my trade I sell a quantity, and 
think I can make it cheaper than I buy it.—OiI MAN. 


151127.) —-Legal.— To Mr. Werurarizio.—Will you 
kindly advise me on the following case? A. took a hous: 
of B., the 25th of March last, on a seven years’ repair - 
ing lease. Before A. entered into possession of the house, 
B. (the landlord) undertook to put the house in tenant- 
able repair, e house had previously been standing 
empty for eighteen months. After A. had occupied the 
house for a few weeks, warmer weather set in, and at the 
same time a moat offensive smell issued from somewhere, 
but from where neither A. nor his workpeople could tell until 
recently. When oue day thesmell was quite unbearable. A. 
tool on: of the fla estones up (what the cellar is paved with , 
and, to his astonishment, ound that the drain ran through 
the oellar, close underneath the flagstones, and one one Ss 
drainpipe was broken to pe ow can A. compel B. 
to put the drain right, as the drain was out of order when 
A. entered into possession of the house, but could not 
detect it before the warm season set in f—No Name. 


{51128.]—Electro.motor.—I am desirous of applying 
an electro-motor to a reed organ. The instrument is now 
blown by a hand blower at the back. Forty strokes (up 
aad cel per minute is the maximum requisite to k . p 
the windchest full. The blow handle can be raised by « 
weight of 201b. I think at the required rate, but of this I 
am doubtful. What system of gearing would be good! 
What motor should I use, and what battery? The instru- 
ment is a large one of two manuals and independent 
pedals. The pedals have two 16ft., and one Bft., reeda , 
the manuals, three sets of reeds each throughout, unl 
there are the usual coup ers.—J. W. B. 


pelle | Bons: Woulo any of our readers kindly 
inform me how t) construct the works for a peal of suali 
bells for model church -G. A. B. 


151130. Pump. —I should feel greatly obliged if Mr. 
J. P. Davies will be so kind as to give his advice on the 
following! I have had to fix a 2in. vanised iron su 
tion pipe to a Sin. brass pump. The well is 31ft. deep with 
2ft. Ein of water, and is 4¢ft. from another dry well sft. 
deep where the pump is fixed; so that the perpendicular 
draught with the bend on tail of pump is about 24fe. As 
this suction pipe had to be laid in a trench Sft. deep, 1 
was very particular in making all sound, also, asthe pla v 
is dome distance froma plumber, I thought it best tO ar 
a in. rising main valve about a foot from the bott. n. 
that the pipe could not ompty if anything got wrung, 2 
was vers caretul tu see that theclack of same was all rig IU. 
I started the pump und it worked all right for about &6 or 


U 
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20 strokes, when it felt as though it drew air. It gave two 
or three false strokes and then went on all right for about 
the same. I examined the suction, but could not find out 
where she drew uir. I went over all the joints and caulked 
them, stopping with red lead, and also painted the pipe 
all over but to no purpoe. I took the pump. to pieces, as I 
thought perhaps the valve touched the barrel, or the cla ck 
of bucket got hitched up. but all was right. Roas I did 
not like to be beaten, I took all to pieces, pump and 
pipes. I then fixed flanges on the ends of pipe. doing 
away with the socketa. I tinned the ends of pipe and 
flunges; after screwing them on tight, I soldered them in 
well with the blowpipe. The joints are made with a stout 
rubber ring and well bol together, put new dress 
lenther to valves, and made everything quite tight. I 
then started the pump again, and it works very well; but 
after pumping sume time, after it has stood still I find 
tbia false stroke, as I call it, and sometimes while you are 
pumping. I and my mate have examined the pipe care- 
sels but cannot discover anything wrong.—A CounTBy 
AND. 


(61181.]—Legal.—I shall be glad if Mr. Wetherfield 
would answer the following question? I., M., A.. and 
C., children of B., all married, and by their marriage 
settlements it was provided that in the event of no issue 
surviviny, the money settled on them was to revert to the 
descendants of B., their father. M. died in 1537, 
without issue. A. died in 1830. her husband 
in 1842. They had a daughter who died under age 
in 1841. The question I ask is— Had this child a 
vested interest in her aunt M.“ mou because rhe sur- 
vived her aunt M., 80 as to convey it to her father and then 
to her father’s children by a second marriage. Such 
children not being akin to M., would they have any share 
5 M. “'s inoney on the death of her husband in 1883. W. 


51145.) Nitrous Oxide Gasometer.—I am 
constructing a gasometer to hold nitrous oxide gas. The 
bell is 18in. high, and 14in. diameter, and weighs Bib. 
Would one of your correspondents kindly say if the gas 
of itself is sutficient to support this weight, as 
the ordinary balance weight would be objectionable ! 
ooa oxide is slightly heavier than the aunosphere.— 

TOLTA. 


(51146.]}—Contents of Packing Cases.—Will 
some of your correspondents inforra me how I can get at 
the number of feet contained in packing cases, having to 
receive invoices for the same, and not being able to test 
the correctness of the charges! To show what I want, 
please instruct me how to arrive at the number of feet 
contained in a packing case as follows: 45% 20x35, with 
eight ledges 34in. wide. And it will add to my gratitude 
if you can tell me if there is such a thing as a ready 
reckoner for such cases -A BoTHERED Osx. 


(51147. J—Highways.—To “Lex” or Mr. WETHER- 
FIELD. When the owners of a road require a Highway 
Board to take over the same and maintain it out of the 
rates, a Vestry meeting is required to obtain the consent 
of the ratepayers to the scheme. This Vestry mecting is 
called by the clerk to the board, he alone signing the 
notice, in accordance with the Highway Acts. Is such a 
Vestry legally called, when it is generally understood that 
a notice for a Vestry must be signed by the rector, ora 
churchwarden or overseer — Drrrox. 


51148. Varicose Veins—Corns and Warts. 
—I am over 70 years of age, and am of active business 
habits, but I have just been attacked with great pains in 
iny legs, ro that I can hardly stand, and have been recom- 
mended to purchase leggings. Can any medical corre- 
epondent inform me if at my time of life I am likely to 
obtainany cure, and what remedies to adopt !—asif I con- 
tinue in the present pain, I feel certain I cannot con- 
tinue my hitherto active business career—being generally 
on wy legs. I am also troubled with corns at the 
bottom of my feet. I have tried acetic acid; but to no 
purpose. besides having a large wart on my shoulder and 
ov my face. Will any of your medical gentlemen kindly 
tell me what to do ?—Jvstitia. 


[51149.)|—Sierra Leone, South Africa.—My 
daughter is about getting married to a black medical 
gentleman practising in Sierra Leone, and intends per- 
manently to reside there; but I am afraid, from what 1 
hear of the climate. Can any correspondent who knows 
give any particulars of the country, and the best time and 
way to go, and fares, and where can I obtain an illus- 
trated guide to Sierra Leone generally — Victoria espe- 
clally.—Justitia. 


(51150.]—Flexible Glass.—Is this manufactured ! 
I have heard of glass fibre being woven. Any informa- 
tion would oblige. — WARMEERK. 


151151.) — Bill of Sale.—To "Lrx” on Mr. WETHER- 
FIELD.—T#o years ago I sold my business to a firm— 
futher and son—A. and B., part cash down, but the 
greater portion on promissory notes of £26 each, due 
every subsequent three months. After the lapse of time, 
the first bill was dishonoured, and all have been dis- 
honoured. On applying legal pressure for the first item, 
the firm gave a lll of sale on all their separate effects, 
and after iny getting a small instalment at intervals, the 
holder of bill bas come down and seized all, and I am 
left bereft of £105. I wish to know if any action could 
be taken againt grantee to recover my loss on the follow- 
ing grounds, and what course ought to be taken :— 
(1) The money was had {if had at all (!)) many years 
ngo. (2) A friendly bill of sale, and hence its legality. 
3) The grantee has relieved B. from his liability by 
sending him to America, and giving him his furniture 
c., and hence reducing value of security. (4) Allow 
A to sell part, and main part, of his business, and put 
another name up. (5) Seizes all the remainder which 
was not included in the business when the money (if had) 
was lent, but comprises the stock lately acquired. (6) 
The grantce knew that when accepting bill of sale the 
stock which he has now seized was not paid for. It is no 
use suing grantor—he has nothing.— PERPLEXED Ong. 


51152.) Ereoting Machines and Shafts.—To 
„Jack or ALL Traves.”—Your reply to my query (No. 
6086) on tixing continuation of abatting and machines, I 
cannot, for the life of me, understand. The letters on 
sketch do nut correspond with those in description, and I 
cannot at all understand how you are supposing the new 
shaft isto run. I should be obliged if you can give me 
further help. With regard to boiler, I know there must 
be a rule fur the thickness of plates for given pressure and 
size of fronts, because candidates for boiler inspectors are 
asked these things.—THE NORkTI. 


(61153..—_New Zealand. Can any correspondent 
give me any information on this subject, and recommend 
a good book on the climate, and what kind of work can 
be had, &c., for an engine fitter? I should also be glad 
to know if it is a good country for one who suffers a good 
deal from rhumatic pains, and who has pains across the 
kidneys, and general bad circulation, cold chills in cold 
weather? If I should be likely to get rid of above b 
emigrating there! All information on this subject wi 
oblige.—A Youne May. 


51154.]—Reversing Gear. Valve Setting, &o. 
—Would some practical correspondent kindly give me 
particulars of the best means of setting the eccentrics for 
reversing gear ! Also to get the cut-off at any part of 
stroke, and the best kind of reversing gear for engines ! 
What is the best rule as to size of key-ways in wheels — 
Tux Nosru. 


lie Preserving Green Peas.—I shall be 
glad if any reader can tell my wife how to preserve green 
peas in bottles, also fruit in bottles 1 I have told her 
that these questions are not quite the thing in the 
Mecnanic ; but she says they are sure to be answered if 
I would write.— CARBON. 


[51156.)—Redlway Passenger.—To Mr. Wetuen- 
FIELD.—(1) Can a nger who enters a railway car 
riage without first having obtained his ticket be forcibly 
removed from the carriage by the company’s servants 
when the ticket examiner comes round before the train 
starts! The passenger stating that he bad no time to 
procure his ticket, but would pay at the other end of his 
Journey. (2) Has any penon a right to travel on ane 
railway without having obtained bis ticket and pai 


his fare? (8) Can a mer company refuse to carry a 

person who has no ticket? (4) Have thy a right to 

eject such a person from their carriages before thr train 

starts or at any part of the journey? (5) Could any 

action be brought by such a passenger for an assault in 

consequence of such removal by the railway servants !— 
. Banks. 


151157. Tonnage of Steamers.— Can any reader 
inform me how the tonnage of a ship is arri cd a?! Alsu 
why are there so many different tonnages—viz., groen 
tonnage and net, which seems about half that of groes ? 
Also builder’s measurement and burthen of a vessel and 
register tonnage, which I think means the same as net ! 
I want toknow also if it is the net tonnage which appears 
on the certificate or license paper of a vessel generally 
hung near to the cabin stairs. In the ss. Servia it is 
down as 3,971 tons. Now if this is tbe net tonnage. why 
is that of thers. City of Rome so much larger, 5,537 tons 
being the net tonnage of the latter vessel, although the 
gross tonnage is about the same in es. City of Rens: and 
as. Serviay Perhaps some one could tell me the dimen- 
sions of the Cunard ss. Aurania and Anchor ss. Beigrana. 
—Sea TRAVELLER. 


'(51158.)—Stioky American Cloth.—Will some- 
one kindly impart advice on the following subject! An 
oak dining-room suite covered with red American cloth 
whilst being conveyed from one house to another, was 
wetted by a heavy shower of rain, which darkened and 
much discolou the prominent parta of the red cover- 

. Since then anyone ones fur a short time. on 
either of the chairs, runs the risk, when in the act of ris- 
ing, of leaving the seat of his trousers behind, as the 
action of the rain on the American cloth has developed a 
sticky glutinous tendency which makea the chafr unwill- 
ing to part company with the user. How can this be 
remedied please, and is there any mode by which the 
original red tint and glaze can be restored to the dis- 
coloured parts H. Q. 


[51159.—To Mr. Wetherfleld.— Three ycars ago 
A. joined B. in business. A. finds most of the capital, 
which was handed over to B. without any receipt, B. to 
manage the concern, A. living some miles away. B. writes 
some time after to A.—Concern not paying: If A. was 
willing, B. would take up business and pay A. 5 per cent. 
interest on money invested and paying all principal back 
early as possible, A. agrees to this, and some time after 
writes B. for repayment of principal. B. promises to repay, 
but breaks his word, although he sends his interest regu- 
lariy, A. owning receipt by post. B. gets into a fair posi- 
tion, buys working implements for trade, furnishes 
house, Ec. A., being a working man with large family, 
is afraid the money is lost, although B. does net deny 
owing A. the money. A. wants you to please tell bim if 
he can recover the same from B., all correspondence 
receipts being in A.’s hands to prove! Also if A. con re- 
cover, what is his prr course to take to recuver the 
money as early as possible, A. being in low circumstances 
and requiring the money—which is over £1W0.—.A Cox- 
BTANT Keanen 


[51160.]—Stepchildren. — To Mu. WFTHERYIELD. 
—Up to what age is stepfather liable for their support! 
If after they are 21 ycars of age they become chargeable 
to parish, is stepfather liable to the guardians j— 
Ax xls. 


51161. Trustees.—If trustees in a will refuse to 
act, how is the will to be carried out, and is appintment 
of others expensive after death of testator — 4A 
WITNESS. 


(51162.)—Boot Dubbin.—“ Jack of <All Trades 
(50753), who kindly replied to my query, has not yuite 
understood me, I should be much obliged to hiu if he 
will answer again. The facts are as follows: I have 
fishing boots, made of leather which is waterprvored 
by having indiarubber in some way ing orpor- 
ated with it. This requires a little something 
in the way of dubbin rubbed on the surfare 
occasionally to keep it soft. but N greasy dubbin is 
prohibited by the maker, He supplies dubbin which trom 
the appearance and smeil seems to consist of Wax and 
grease of some kind. with a little tar, and I think there 
may be perhaps indiarubber dissolved in it. A very little 
of this is to be rubbed in occasionally. He charges 28. «4d. 
for a very small box of it the actual cost, perhaps, teing 
2d. Now it is a substitute fer this which I require.— 
F. R. C. S. 


[51168.J— Cleaning New Linoleum.— Will any 
cerrespondent of ours kindly state the best means of 
cleaning linoleum? Iam informed that soap is destruc- 
tive to it.—LixoLeum. 


61164.]—Polony Skins.—Will some of your readers 
tell me how the bright red colour of 1 skins is got, 
such as are made in Yorkshire 1 X. T. 


51165. — Telescope.—I have a terrestrial telescope 
in. and jin. object-giass, achromatic. The tube is all 
brass, and it is a single draw. When closed up it 
measures 2ft. without the shade, and when out to its 
focus 3ft, 4in. The two glasses of the eyepiece are plano- 
convex, with the plane side to the eye. The large one 
measures ijin., the smaller one jin. Is this the bert eye- 

iece I can have, or can I have a more powertul one? 

e space between these two glassesis3in. What I want 
is to make this more powerful for terrestrial, and also to 
be able to use it for astronomical purposes, I am not in 
a position to purchase a more suita le instrument, 0 
must make the best of this one. If Mr. Lancaster, orany 
reader, will kindly let me know how I am to proceed, and 
what the cost would likely to be, I should be obliged.— 
H. B. 

\51166.]—Patent Sodawater Bottles. — Will 
some reader of the E. M.“ inform me how I can fill a 
few bottles (Vallett's) without a sodawater machine I 
have seen it done by pu a powder in the bottle and 
then filling up with water, &.; but I do not know the 
name of the powder or the quantity to use. I should be 

lad of any information I could get on the subject of fil- 
fing patent bottles.—H. W. C. 


(51167..—Drying Box.—Will some one inform me 
how 2 make one in which I can dry gelatine dry pistes ! 
—A. B. 


(51168.)— Loud -Speaking Telephones.—I have 
made up one of n's loud speaking telephones as 
follows : A parchment diapbragm atretched over the end 


(51182..—Railway Gradients.—Can anyone tell 
me the steepest gradients over which express tratfic is 
worked in England and Scotland? What is the gradient 
at Bromsgrove on the Midland railway, and shap Fells 
on the L.N.W ? And which is the longest English tun- 
nel! -W. Tnoursox. 


451133.JHelpless Child.—I shall be obliged if some 
one of your sympathising readers will assist me with 
information as to the best means to enable my boy seven 
ears old to get about. he having lost the entire use of bis 
Pen for six years through a fall trom his cot !—A 
ARENT, 


51134. —Moths in Fur.—I have a number of bear- 
skins, which came from India a short time ago, un- 
mounted. I use them as mats in my drawing-room ; but 
I find difticulty in kecping the moths from them. I have 
tried two insect powders—Keating’s, and Hardemun’s 
beetle powder; but to no purpose. Ishall feel obliged if 
some one will give me some ndvice as to the best way to 
free them irom these insects.—A. J. B. 


(61135.)—Green Fog. In preparing emulsion by Dr. 
Eder's formula, I have in every case been troubled with 

sen fog when plates have been develuped with pyro. 

ill “ Finem Respice,” or some other kind correspondent, 
give some other cure besides iron development I- ONE or 
THE PEOPLE. 


(51136.j—Water Right.—To Mr. Wernenriztn.— 
Some teu years since I sunk a well on my premises. from 
which I obtained water for my boiler. Lately, an adjoin- 
ing brewer has sunk a much deeper one, und now I can- 
nut get any water except he stops pumping, which is very 
seldom. Have I any legal uair for recompense X. 


(61137.}—Acoustic.— Will any of our readers inform 
mo if there is any inexpensive way of preventing sound 
(singing, Kc.) passing from one room to another} The 
2 ure separated by in. wood partition.— T. J. 

ULME. 


[51138..—Drainage.—To “ Jack or ALL Tnaprs.“ 
Having read with interest your reply to * Inspector ” 
(508371, which was what I required myself, I tried it, bnt 
failed to dissolve the brimstoue in the linseed oil. I tried 
a second time, and pulverised the brimstone, but failed 
to dissolve it or get it to mix with the oil. I should be 
obliged if Jack or All Trades,” who bas given so much 
useful information in the Mecmasic, would tell me how 
to succeed in dissolving the brimstone.—Jas Buys. 


(51129.]-Slide-Rule Practice.— Would any reader 
tell me the weight of u flat bar of wrought iron 127t. lung, 
ziin. wide by jin. thick. How will [ find the mean 
1 and solve the question on the slide rule Jos EUR 

UTLEK, 


(51140.]—To Mr. Wetherfield.—A. dies and 
leaves two distinct properties to B. for life, then to go to 
B.'s children. One property is mortgaged, and rent does 
not pay interest, nor will it sell for sufficient to pay off 
mortgage. If B. refuses to pay interest, and tells mort- 
wagee to take the property, bas the mortgagee any 
claim upon the other property to make up the deficiency 
on the sale of the property mortgaged ?—Bacevs. 


(61141.}\—Stamping Notepaper, &c.—Can any 
one tell me how tue crests, ence rae addresses, &c., 
emboased on notepaper and envelopes are coloured! I 
have a machine for embossing crests, but 1 want to know 
how they are coloured. I tried to do it with printing ink, 
as if it was type: but the result was a fearful blot - R. 
A. R. BENNETT. 


e have a timepiece and 
mirror which I desire to regild. Would your correspond- 
ents kindly furnish me with all information how to pro- 
ceed, and the materials required ? Allow me to say that 
I have not tried my hand before at any such work, so 
please give full details.—R. R. R. 


(61143.)—Chemical Calculations.—Please give 
name of any book giving chemical calculations, with 
answers worked out in detail: such a book as would be 
suitable to an elementary class 1 These chemical sums 
are to be given as homework.—R. R. R. 


[51144,.)—Condensing Engine.—Will some able 
correspondent help me in the following I bave an 
engine 18in. cylinder, 3ft. stroke, 52 revolutions, 65 i. h. p., 
working 10 hours a day. I want to know what size of a 
lodge or quantity of water I shall need 10 get a fair aver- 
age vacuum, and also if it is a great advantage to have a 
perforated injection pipe in the condenser, or simply tolet 
the water flow on without being sprayed 1—R. T. B. 
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of a brass tube Lin. diam. To the back of this is 
attached a brass spring pressing on a rotating cylinder, 
which I have tried made both of chalk and plaster of 
Paris. The cylinder is kept moist with peracetate of 
mercury. One pole of the battery is connected to the 
brasa spring, the pressure of which is adjustable ; the 
other pole is connected to the moist cylinder. In the cir- 
cuit I included a Bell telephone and ordinary micro- 
phone. On striking a tuning-fork and pressiog it on the 
soundboard of the microphone, I get a clear note in the 
Bell telephone, but no result in the Edison loud-speakiny. 


ANSWERS TO CORRESPONDENTS. 


„%% AU communications should de addressed to the Eprron 
of the Exatise Mercuanic, 31, Tavistock-street, Covent 
Garden, . C. 


some time ago.) —HArnW James. (It seems not. 
any rate, no one seems inclined to give the informa- 
tion.)—Moxoroty. (We cannot say. You will find 
some advertised; but whether they come within the 
tents it is for the law courts to decide.)—Youse 
DESMAN. (It would not be e stig ustte 

for him to interfere in any way when you have y 
consulted three medical men ; des, how could he do 
any good without seeing you? We have heard carbolie 
acid and vaseline recommended for similar complaint: 


HINTS TU CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of ager 2. Put 


W. . 


Ia the construction right; should the pressure of the 
spring be light or heavy ; should the rotation of cylinder 
be slow or fast; should the cylinder be only dampor quite 
wet, which pole of battery should be connected to spring, 
and which to cylinder? The contacts are al good, as 
sbown by galvanometer. The diap m is all right. as 
it gives a good note on being touched with the end of 
tuning-fork. Any suggestions or hints from those who 
have tried or seen this instrument would be very accept- 
able. I may state that I do not really want it for tele- 
phone work. Is there any other furm of loud speaker to 
compare with it for power? If so, would some one give 
a short description: I shall be very gratetul for any, 
help.—L1.B.A. 


[51169.1—Goulard’s Fxutract.— What is this sub- 
stance, and what is Goulard water [—L. 


1 Engines Nickel - Plated. — I se 
Crossley Bros. are exhibiting sume of their gas-engines 
having the several working purts nickel-plated. ull 
any one tell me about what it would cost to plate an 
engine similar? Would it be advisable to piate the 
various parts of a eteam-engine! Would the heat tarnish 
it 1—Uragium. | 

[51171..—Paper Boats.—Will some one oblige by | 
giving recipe for cementing paper together, used in the ; 
manufacture of the American buate? I tind marine glue | 
unsatisfactory.—NixTaw. 


[51 72.) Fyroligaeous Acid and Wood Spirit 
Masufacture.— Will any reader of the Esoctisy 
Mecaanic tell me where I can get information ou the 
preparation of acetic acid and avetate of lime by the dis- 
tillation of wood! The only books I have that mention 
the subject are Miller's Organic Chemistry and Wag- 
ner’a Chemical Technology.“ and one or both of these 
must be of little value, for while Miller says that wo.d 
will yield from 14 to 3h per cent. of acetic acid, Wagner 
saya that it will yield 7 to 8 percent. I shall, therefore, 
be glad of a reference to any other books or papers treat- 

ou the manufacture of pyroligneous acid and wood 

it. Im Wagner’s book mention is made of Dr. 
Owden’s acetio-acid and wood-spirit works in Sunder- 
land. Are they now in operation! What other works 
of the same kind are there in England '—J. R. W. 


[51173.]— Red Pressed Bricks.—I should be very 
glad if any of my brother readers could give me any in- 
structions how to make red pressed bricks vut of marl, as 
my bricks burn very grey.—BaioxMaKker. 


(51174.)--Double-Action Harmonium.—Being 
wishful to construct a harmonium with the double action 
of Pannag or barrel (61 reeds), will any reader of the 
“EM.” kindly give me instructions, ske and propor- 
tion of parta to work by, size of barrel, und length of 
spindle, to allow for eight tunes! The reed tray is gin. 
wide by 3ft. long. I want the external a 
much like an harmonium as possible. 
to pin barrel.—A. B. C. 


ce as 
Also how 


An Electrical Launoch.—On Tuesday, at the 
invitation of Messrs. Yarrow and Co., chipbuilders 
and engineers, of Poplar, a number of scientific 

ntlemen and others travelled from the Temple 

ier to Greenwich in a launch propelled by elec- 
tricity. The vessel, which has n built by 
Mesars. Yarrow, is constructed of galvanised stee 
is 40ft. in length, and is driveu by means of one of 
Messrs. Siemens Brothers’ dynamos, placed at the 
stern under the floor, which drives a screw pro- 

ller direct. The electricity for giving motion to 

e dynamo is obtained from a series of Faure- 
Sellon- Volckmar accumulator cells, constructed by 
the Electrical Power Storage Company, which are 
placed under the floor of the boat, where, in addi- 
tion to being invisible and occupying none of 
the space required for the accommodation of pas- 
sengers, they act as ballast. Eighty of these cells 
were iu this manner stored in the vessel, and con- 
tained sufficient electricity to drive the launch for 
about six hours, at the rate of about 8} miles an 
hour. The journey, which was accomplished in 
about three-quarters of an hour, demonstrated to 
those who formed the , the advantages 
possessed by a launch propelled by electricity over 
one driven by steam. There was not the slightest 
noise or vibration, and the smoke, escaping 
steam, and unpleasant smell, that usually in- 
terfere with the comfort of the passengers in the 
after part of a steam launch were absent. The 
cost of the electrical machinery and its mainten- 
ance are said to be about the same as steam. There 
is, however, at present one great drawback to 
the electrical launch—the necessity of charging the 
storage cells, which renders it necessary for the boat 
to touch at some place where electricity is at com- 
mand. One man can navigate the vessel. On 
arriving at Greenwich, the company repaired to the 
Ship Hotel, where they were entertained at 
luncheon by Mr. Yarrow, who the 
opinion that for many p electrical launches 
would prove valuable order to afford the 
visitors a contrast between travelling in an electri- 
cal and a steam launch, they were taken back to 
London in one of the latter class. The launch is 

tended for the forthcoming Vienna Exhibition. 


` annually.)—G. 8. N. 


es to queries, and when : 
e 
made 


or 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
8 Re the names of correspondenta are not given 
to inq ra. 


„“ Attention is especially drawn to hint No. 4. The 
apace devoted to letters, queries, and replies is meant for 

e general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The Sixpenny Sale 
Column!“ offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand u 
to Wedneoday evening, July 18. and unacknowledged 


J. A. Campsect.—G. J. Henson.—Albo Carbon Light Co. 
—G. Pearson.—S. Beeching.—W. Gorse and Son.— 
Kappa, jun.—Bow.—F. E. T.—T. Rennert.—H. A. 
Wassell.— Prismatique.— R. E. Bennett.—Puzzled.— 
Carpenter. — Solus. — Argent Sable. — Niktaw.— Per- 
spiration.— J. R. W.—Eleusis.— Brick. Friar Bacon. — 
R. 8.—A. B. C.- H. S. Prentice. Brickmaker. 

Drurscgxg. (There is a book published by L. U. Gill, 
170, Strand, which may suit you.) —J. B. (They are 
published in the Transactions, but an inquiry ad 
to the Secretary, 90, Great George-street, Westminster, 
would no doubt produce a definite answer.) 
—Ricuarp. (Add candy in the proportion of 
one ounce to a pint and a half of good black ink. That 
made with galls is best. Moist sugar will do, but a 
little more will be required. Many recipes for inks in 
back volumes.) — HALL. (The recipe has been given 
many times. e a powder of one part nitrate of 
silver, one t common salt, and eight parte cream of 
tartar. ell mix; when wanted, rub a little up with 
water into a paste, and apply by means of a cork to the 
article, which should be rovionaiy 2e cleaned. When 
sufficiently coated, swill in distilled water and dry in 
hot sawdust (boxwood vader ost, dl and then lacquer.) 
—Ay Anxious Faruzn. (See Dr. Edmunds’ remarks 

ol. XXXV., and recent 


best way to give substance to an ink is not to 
use so much water, and the best inks are made of 
roasted gails, with not more than one-third part of 
green cop . The insect powder is the flowers of 
the Pyrethrum roseum. Bee p. 107, Vol. XXIX.)— 
J. F., Chadderton. (We think not. 2. Not that we 
know of. 3. Price two shillings. It is published 
(You can procure a list of suitable works 
from Mr. „ 22, Buckingham-street, Adelphi, 
London.)—Iacworamus. (See Nos. 545, 658, 797. 2. 
The systems of the professors are kept secret; but you 
will find a useful series of letters on systematic memo 
in Vol. XXVII.) J. W. Sarrirwoop. (If you wi 
remember that a given quantity of water, when con- 
verted into steam, occu 1,700 times the space it did 
when in the liquid form, you will unders especially 
if you also remember that a large portion of the water 
in a steam boiler under pressure flies into steam the 
moment the pressure is relieved.)—Catcn EX ALIVE, 
Ox! (It is known as fictitious birdlime, and is made 
by boiling „ with the addition of a 
little ye low resin, until it forms a viscid stringy paste 
when cold.)—Gunuaxen. (You appear to have re- 
the proportions of the acids: one 
three sulphuric is the usual proportion.)—E. B. M. 
ih answered you before. There is no ap liance; but 
t has been recommended to place a bloc 


J. SLionr. 


tween the 
knees and strap the legs together when going to bed. 

—Joz Goss. (What a pity you did not sign yourseit 
Constant Reader. ill you see whether the article 
on p. 379 suite (You are simply 


1)—Enoinege. 
myopic, that is tacles when- 


„and should wear s 


pear, 
grain. 
—No, 1 Fimsmay. ( 
monthly, we believe.)—W. Z. 
p. 423. Itnow a rs that you mean zincogravure 
or zinco ; called procees blocks. See p. 74, 
and the index of Vol. XXV Nitrio acid is , but 
are many secrets in this branch of “ art.'’)— 
Bett Cirasp. (There are a series in Vol. XXII., but 
numbers are out of print. Perhaps the one in No. 
578 will suit you.)—W. Homes. (Bee a reply from him 
698, No. 888. Perhaps he will describe the dark 


slide in the 


re, birch, 
For drawing of tools, see p. 117, last volume.) 
eather, „ 3d.; 
(We replied to you on 


of about 800 combined 8 hence steam is 
gen: rally used. 2. A few ! Why there is nothing 
much to say about it. Pitman's is about the best 


system,” but h % are as numerous as 
writers. You find a discussion on the subject 


l ueries put the 
numbers as well as the titles o derten to whi the 


replies giving 


—Isweivecaart. (Thrashed out. See index to Vol. 
XXXIII. under Round the World.“ All places keep 
their own local time.)—Haxzry. (In any textbook.) - 
HR: inate sia a good Seui Ron it 5 
— . for instance, and many are 
ublished. Stanford sells one, we believe.!— 
o Osseaver. (Tou do not give any reference to 
the answer, nor state what the question was about. It 
is impossible for us to remember everything. Black 
diamonds are known as boart, and can no doubt be 
urchased in Manchester. All the rules necessary to 
observed are stated at the head of this columa.)— 
Srupext. (No one could answer such a question, as it 
is purely a matter of opinion, and beat is a large 
word in thut connection. Lockwood and Co., Long- 
mans, Macmillan, all publish suitable books. If you 
join a class, you had better adopt the book recom- 
mended by the teacher.) -A Stuvxnt. 
691, Vol. XXXV. You require a very good 
before you can even enter the special schools.) — Ol. 
Man, E. (Similar query inserted last week; but sevaral 
recipes in back volumes.)—W. Jacxson. (Leclanchéa 
And other forms of the manganese cell for bell-ringing 
Daniells for telegraph work. Their construction and 
ment have frequently described in bank 
numbers.)—Now-IntoxicantT. (Look in the indices. 
Bend to rnett and Fester, Forston-street, London, 
N., for a copy of their catalogue, or for a list of the 
syrups they sell.)\—Quipnunc. (Can you not find what 
you require in Mr. P. J. Davies’s papers! Your query 
is scarcely definite ; but we think you will find what you 
require on p. 185, No. 942. April 18 „ 
HIT. did you not look in the indices! ee p. 
85, No. 888; but perhaps you will find what yi 
in this number.)—Ratston. (No general ns 
can be given for such ailments. Personal advice should 
be obtained from a medical man.)—CorL. (If you mean 
as a master of a Science and Art School, you had better 
apply to the Science and Art Department, South Ken- 
hax borg aa 8. LesLie. eo the money in your 
et; we have very little faith in such systems. 
—G.M. (We do not know, but we should think an 
application night and morning could no no barm.)— 
Curiosity. (We have . that no 
steps at all are necessary to be taken to change a sur- 
name. If, however, you intend tn do so with any 
reasonable motive your solicitor will advise as to the 
best means of venting unpleasant consequences 
that may hereafter gt iar Farran. (Lend, 
and we will see.) —-Ax Op Susscrisee.—Trust the 
medical men. If they advise the knife, persuade her 
to submit.)—Lro. (If her husband wasa liveryman 
of one of the City companies, the widow is poesib) 
entitled to some pension or other benefit, if in need. 
dhe should communicate with the clerk of the com ) 
—ExOmNas. (Your letter shall appear in the Build- 
ing News. It may possibly do some good there.) 
— — . — ͤ — a 


CHESS. 


ALL Communications for thie department must be 
addressed to J. Pino, Bryn Rhedyn, Llandwrog, Car- 
narvon. 


PROBLEM DCCCXLIV.— “ Duvursu Macazsz.”’ 
Black, 


(9 variations.) 
EFF 
thor informs is can y ® 

B B on Kt viga and placing a B Kt at Q R 3 and 
W PatQ Bé6. 


G. H. Mainwaring, F. V. P., R. A. B., Dicky Bara. 
E. srt Follwell. Both solutions by H. Jacobs, A. 
E. S., an C. Planck. To 843 by Mortimer. ae, 

Gau reoeived with thanks from J. H. Blake. 


Jury 27, 1883. 
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WOODEN CHUCKS AND THEIR 
CAPABILITIES.—II. 


AONI the divers and sundry articles 
which the amateur engineer is wont 
to exercise his skill upon, model engines 
are sure to be prominent, and in this work 
boring the cylinder is at once the most im- 
portant and most difficult of perfect execu- 
tion. Now, a cylinder of this kind can 
only be held by its flange, and if this is 
comparatively thin, and the cylinder at all a 
long one in proportion to its diametrical 
size, an ordinary cup chuck will scarcely hold 
it securely enough to resist the action of the 
tool. It needs some sort of additional 
support higher up than the flange which 
rests in the chuck. It is plain that in this 
case we cannot use a ring, because it would 
have to be bored out to slip over the other 
flange, which is outaide the chuck, and oould 
not, therefore, go the cylinder between 
the flanges. e can make three or four 
wedges, and insert them round the cylinder 
if we bore the chuck out sufficiently; but the 
better plan is to assimilate the chuck to the 
metal bell chuck, and insert three or four 
radial screws—common wood screws as seen 
in Fig. 4. But in box and hard wood these 
screws require a tapped hole to enable them 
to enter freely, and there are no taps avail- 
able. We can, however, easily make one to 
answer our purpose by filing three or four 
flats upon a screw of the size we intend to 
use, or filing a flat on one side only down 
to the diametrical plane, so as to make 
it of semicircular section. The holes 
may be preferably drilled if the chuck is to 
be carefully made and kept for future use, 
and, as I have said before, chucks are really 
worth the trouble of good fitting and 
accurate construction, although they may 
be merely of wood. The chuck thus made 
will hold such a cylinder as drawn per- 
fectly steady, and with this further ad- 
vantage, that the flange which beds in the 
bottom of the chuck may be made to enter 
it and fit closely, without having to be so 
tight as to require forcible driving to secure 
it. Of course I do not mean to suggest 
loose fitting ; but if the cylinder is held 
solely by its flange, it requires to be fitted 
very tightly to stand boring under a fair 
cut. e holding screws, whether in one 
plane or two, as in a bell chuck of metal, 
must be carefully inserted so as by no means 
to pont away from the bottom of the chuck. 
If they do, they will tend to lift the cylinder 
when tightened, and it is of t im- 
portance that it shall bed down accurately 
on the bottom of the chuck. 

To secure the position of the three or four 
screws in one and the same plane, it is onl 
necessary to mark a line round the chuc 
while it revolves in the lathe. To divide it, 
if there is no division plate, for three screws 
measure with a paro spring dividers set to 
the span of a diameter. For four screws, 
inscribe (on paper) a square in a circleof the 
same size as the chuck, and take off one 
of its sides to measure by, or draw 
on the end of the chuck, fore it is 
hollowed, two diameters at right angles to 
each other, and with a square carry lines 
along the side of the chuok from the ends of 
each, crossing the line (or lines) scribed 
round it. Then drill radially at the points 
thus marked. If you are not sure you can 
do this accurately with the chuck on the 
mandrel, take it off, put a drill chuck and 
drill in its place, and, bringing the drill- 
point up to one of the marks, bring up the 
back poppet centre to the opposite one, and 
with it advance the chuck to the drill; then 
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ut the back centre-point in the hole 

illed, and the drill-point to the mark 
opposite, and repeat the process. You will 
thus drill holes accurately radial, and all 
will be in one plane. This is the way to 
make a metal chuck. 

A wooden chuck will hold a square or 
cubical block, or any rectangular piece of 
wood; but it may require special construc- 
tion to suit the work, such as some kind of 
jaws with screw to tighten them. [There is 


a capital two-jaw chuck now imported by 
Churchill from America, with a pair of jaws 
projecting from the face of the chuck—a 
most useful lathe appliance; but, of course, 
not of wood.] It is impossible in this case 
to devise anything that can be called a 
universal chuck of this character, because 
we cannot conveniently make slides to work 
satisfactorily of wood. They would not be 
strong enough for real service. We are, 
therefore, obliged to make a special chuck 
for any job in hand, and very little power 
of adjustment can be given to it. 

Such a chuck (Fig. 5), for holding the 
squared bit of wood fora pipe, or other 


an o 


article, must of necessity have the tighten- 
ing screw behind the work, where its effect 

ill be reduced to a minimum; but the same 
sort of chuck may be made to close with a 
ring supplementary to the screw, or wholly 
independent of it, provided the end of the 
chuck is large enough to allow its ring to 
pass over the work. Pressure is thus ob- 
tained just where it will be most effective, 
Fig. 6. If the chuck is hollowed as shown, 
and sawn out at the bottom of the slit which 
a a the jaws, more freedom of motion 

be given them. Such chucks are very 
often made with a boxwood clamping screw, 
or one of beech cut by a screw box to a 
coarse thread; but the wer of ooarse 
screws is much less than that of finer ones. 
From 16 to 20 threads will answer well 
enough, and the hole may be hrc ota with 

rdinary Whitworth tap. A still stronger 
grip can be had by using a small metal bolt 
with a nut, a washer being DE 
between the nut and wood, which latter 
must have a flat filed at the place on which 
the washer is placed. The caution to be 
observed in making chucks of wood with 
spring jaws is to make each jaw equally 
thick f one is thinner than the other, it 
will be sure to yield more than its neighbour 
to the pressure of the screw, and being more 
drawn towards the centre, will throw the 
work out of truth. 

Fig. 7 is a chuck for holding a flat piece 
edge wise, so that beads can be turned by a 
fixed tool or hand tool like D or E. The 
edge must be divided first, and the position 
of the beads marked. It generally hap 
that such a piece of work can have a hole 
made thro h ite centre; so that it can turn 
upon a pin F, on which it is clamped by a 
nut. e pin may be of boxwood glued 
into the face of the chuck after having had 
a screw thread chased upon it. The chuck 
must be sawn below the centre, and a slight 
power of adjustment can be contrived for 
pieces of varied thickness by washers placed 
underneath them. Without such a chuck 
beads require a revolving cutter or hollow 
drill (with end like D), driven by the over- 
head, the work being meunted on the man- 
drel and the division plate used to space the 
beads correctly. Many turners have not 
this apparatus attached to their lathe, and 
the arrangement shown will prove equally 
convenient. For convenience in dividing, 
the work should be exactly a given number 
of inches in diameter, and the divisions can 
then be taken off m 1 3 
spring compasses, and pricked on the ; 
or a strip of paper can be marked in divi- 
sions and pasted on. 

A very common article demanded of 
a W a set of 5 and 
such afford good practice in turning 
and chucking, and for these wooden 
chucks are exactly suitable. There are 
two or three ways of making them. 
A short bit of wood, only sufficient for two 
or three, may be driven securely into a cup- 
chuck and turned te size, and the end may 
be faced up and turmed with the desired 
profile or moulding, and then it may be cut 
off, a little thicker than will ultimately be 
required, and a second faced, moulded, and 
cut off, till the bit ef wood is used up. 
Each one of the draughts thus having had 
one face finished before it was cut off, has 
only to be mounted in a suitable chuck with 
the finished side inwards, while the other 
side is moulded and finished. Toa regular 
turner it matters little whether he turns 
such articles one or two at a time, or singly 
or by the dozen, in the way I am about to 
describe. He will work according to the 
material in hand; but I think the following 
method is, on the whole, better than that 
first described, because it is easier to keep 
all to one size and thickness. A piece of 
wood—box, or other wood (preferably box for 
white, and real ebony or blackwood for the 
others) —is taken sufficiently long to turn » 
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dozen, and is nicely turned to a true 
cylinder and finished on the outside, so as 
not to need any additional work. This is 
now to be marked with the help of spring 
dividers and a pencil applied while 5 
or a point tool, if ebony, allowing ample 
thickness to each, and with a parting tool a 
deep cut is to be taken at each mark, 
but not deep enough to endanger 
breakage. The cylinder is now to be 
taken from the lathe, and the separation 
of the pieces completed witha fine saw. All 
the T pieces, half of black wood 
and half of white, are to be thus far com- 
leted and laid aside before any one of them 
is faced up or further worked. You thus 
obtain a number of discs all of equal size 
requiring to be worked with some orna- 
mental pattern on both sides, and being 
alike, the same chuck will hold them one 
after another. A very common chuck for 
the purpose is the barrel-stave chuck, i. e., a 
cup chuck, bored out and then sawn with 
longitudinal slits, so as partially to divide it 
into staves. These spring somewhat, and 
admit work slightly larger than the bore of 
the chuck, holding it by their elasticity fairly 
tight. A ring driven on outside compresses 
them, and the piece is then secured satis- 
factorily. Fig. 84 is the chuck with ring 
upon it. But it will be noted that each 
draughtsman, when detached, will be like B 
with a sort of central tenon on each side, 
more or less uneven from the saw, an@this 
has. to be so turned off as to leave the two 
faceg quite parallel. Novices are apt to 
pre any such excrescence as exists upon 
the several discs, and to hollow out a chuck 
to about the thickness or depth of the piece, 
and drive it in just so far as to hold: this is 
of no use. The chuck must be recessed like 
C, levelled at ab to allow the disc to bear 
down where it, too, is level (havin 
been turned by the parting tool), an 
bored out below to admit the boss or 
excrescence—see section D. And in this 
careful adjustment of the face of the disc 
to the level bottom of the chuck depends 
the true parallelism of the two faces. 


When the first is so bedded, the outside face 
ig turned, moulded, and finished, and the 
piece is then reversed, bedded down ac- 
curately on its finished side, and turned and 
moulded upon the other face. There are 
tools sold for the work, the cutting edge of 
which is a profile of the moulding required, 
and with such a tool held flat on the rest 
the pattern is completed at once. It is not 
absolutely necessary to have one of these; 
Lut it is more difficult to produce a set of 
draughtsmen exactly alike without it. In 
any case, let the mouldings be cut up sharply 
und avoid sandpaper: finish the whole 
with really keen tools, and it will not be 
needed. Another chuck will answer for the 
work cut out like Fig. 9, forming a two- 
jaw spring chuck. It is turned as a cup- 
chuck, and the shaded parts are then sawn 
away as shown in section B. A screw or 


ring can be added; but if made to hold the 


pieces tightly, eee nee being brought 
into play, it will not absolutely need 
either. O. J. L. 


(To be continued.) — 


REVIEWS. 


A Treatise on the Law of Electric Lighting. 


By HENRY CUNYNGHAME, Barrister- at- 
Law. London: Stevens and Sons. 


pais book must take the leading position 
amongst works which have been re- 
cently published with the view of giving 
public bodies and those interested a clear 
insight into the law as it stands with regard 
to electric lighting; for; apart from its 
digest of the Acts of Parliament and the 

es and orders of the Board of Trade, it 
contains a description of the principal appa- 
ratus used in the production of the electric 
light, written by one who is evidently as 
familiar with electricity as with law. The 
title-page explains that, for we find that 
Mr. ynghame is a retired Royal Engineer 
as well as a barrister-at-la w: hence we 
have a book which can be recommended to 
all who have anything to do with electric 
lighting in a public or corporate capacity, 
for while the law is clearly set out, the 
principles underlying the use of electricity 
for lighting purposes are explained in a 
manner which leaves nothing to be desired. 
It is not to be supposed that the latter 
portion of the work is as full and complete 
as it would be if written by a competent 
author devoting his space entirely to a con- 
sideration of the subject; but what errors 
there are are mostly of the omission type, 
and do not affect the merit of the work as it 
stands. Apart from simple errors, which 
may be those of the type, such as putting 
a p in Sir W. Thomson’s name, the most 
notable one is the suggestion that ‘‘it is by 
no means certain that electricity could not 
be generated by frictional induction ma- 
chines. . . and then transmitted into 
alternating currents of low E.M.F. suitable 
for ordinary use. We believe electricians 
are quite agreed that there is no likelihood 
of that being accomplished; but they will 
agree with Mr. Cunynghame when he says 
that electrio lighting requires develop- 
ment,” if they doubt whether the machines 
of the future, compared with those of to- 
day, will show quite so much difference as 
exists between an autotype print and a 
Daguerreotype of thirty years ago. There 
is little room for much improvement in 
dynamos, whatever there may be in the other 
apparatus of electric lighting. Mr. Cunyng- 
hame gives a fair and judicial opinion on 
the relative rospects of gas and electric 
lighting; and with his clear digest of the 
law as it stands, his book will be found in- 
valuable by all who have any responsibility 
in connection with the introduction of elec- 
tric lighting in towns. 


Practical Electrical Lighting. By A. BROMLEY 
Houses. London: E. and F. N. Spon. 


As a popular explanation of the various 
machines and appliances used in electric 
lighting, this book is excellent, as it gives 
just as much information as will be likely 
to interest the public, and no more; as a 
practical work, it is of little use, for the de- 
tails of the machines are conspicuous by 
their absence; and there is none of that in- 
formation which one expects to find in a 
work on practical electric lighting. For 
instance, the descriptions of the Gordon, 
the Elphinstone-Vincent, and the Ferranti 
machines occupy just twenty-six lines, and 
even from the popular point of view, it is 
impossible to extract from them an idea of 
what the machines are like. Similar 
remarks apply to the descriptions of 
secondary batteries, which are very meagre ; 
but arc and incandescent lamps are ex- 


plained more fully, or, at least, in such a 
manner that the intelligent reader will be 
able to extract a fairly definite idea of the 
pringiple on which they work. The practical 
ortion of the book consists mainly of the 
ormulæ used in working out problems in 
connection with electricity, which are of 
little use to the general reader, while, as tothe 
weight and size of wire on dynamos, and 
the other details of a similar character, it is 
strangely silent. 


The Mechanical Engineering of Collier ies. 
By C. M. Peroy. London: Colliery 
Guardian Office. 


THIs is the second edition of a work which, 
so far as the majority of our readers are 
concerned, is practically a new book; butit 
is a second edition because the first was 
exhausted within six months of its issue. 
The author is well known by repute, if 
maa personally, amongst coal miners, 
and is the lecturer on Engineering at 
the Wigan Mining and Mechanical 
School, and at the Warrington School 
of Science. A practical miner himself, 
he knows exactly how to treat his subject. 
and render it suitable to the wants and 
comprebension of mining students, and he 
does not hesitate to express his opinions on 
any moot point when there is a possible 
chance of doing good. For instance, Prof. 
Tyndall has expressed the belief that ex- 

losions in mines could be entirely avoided, 
but that the expenses would be so enormous 
that coal would be placed beyond the reach 
of the poor man. As the years go on, Mr. 
Percy believes that with managers be- 
coming more highly educated without being 
less practical, and workmen mare intelligent. 
explosions will become more rare, but that 
they will ever entirely cease he does not 
believe—nor we venture to think does any 
one else who really knows what a coal seam 
is like in situ. Ventilation is, or can be 
made, practically perfect ; all the other 
details of a mining plant can be made as 
complete as is required, and yet a workman 
can fire a pit through gross negligence, and. 
a careful man can do the same from circum- 
stances that he could not foresee though he 
might know they were always liable to 
occur. Mr. Percy’s work, however, deals 
with the mechanical engineering of a colliery, 
and is admirably adapted to meet the wants 
of those who aspire to be colliery managers, 
as well as all who are interested in the safe 
and economical getting of coal and hauling 
it to bank. The work contains several 
chapters on mechanical ventilation, on steam. 
engines and boilers for surface and 
underground, on winding engines and 
their accessories, and on headgears, ropes, 
conductors, and cages, These chapters are 
fully illustrated by diagrams and engravinge 
of existing plant and machines, and form the 
first volume of a work which is a trustworthy 
textbook and vade-mecum for the miner. 
Volume II. will deal with pumping, hauling, 
air compressing, &c., and those who become 
the possessors of the present will look with 
interest for the concluding portion of the 
work. 


Practical Histology and Pathology. BY 
HENEAGE GIBBES, M.D. London: H. 
K. Lewis. 


TH Is little handbook is nominally a second 
edition, but in reality it is an enlarged 
edition of the handbook for students in 
pathology and histology, which the author 
issued ruther more than two years ago. 
There are many persons unconnected with 
the medical profession who take up the 
study of histology, to whom this handbook 
will be of very great advantage, as it con- 
tains the selected experience of the pro- 
fessors of the art. A short introduction 
deals with the microscope and its accessories. 
and then the author proceeds to describe 
how to prepare the various mixtures which 
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will be needed for the work. The third 
chapter treats on section-cutting, and that is 
followed by others on staining and injecting, 
then by others on practical histology—i.e., 
notes on the special methods of preparing 
and examining the different tissues and struc- 
tures of the animal kingdom. Part II. 
deals with a branch of the subject which is 
more especially the work of the medical 
student, although not without interest to 
many microscopists. Dr. Klein's method of 
cultivating the Bacillus Anthracis is de- 
scribed at length, and there is a note on 
Dr. Koch’s method of cultivating the 
Tubercle Bacillus, with a number of hints 
on staining, and other branches of work in 
connection with the study of histology. The 
little book may be said to be indispensable 
to the microscopist who wishes to take up 
the study of the minute anatomy of the 
tissues, 

We have also received Ganct's Physics, 
eleventh edition (Longnians), a book the re- 


markable success of which is a sufficient 
warranty of its value. The new edition is 
enlarged by thirty-two pages, and includes 


thirty additional illustrations. It is un- 
questionably the best textbook of elemen- 
tary physics we have, considering the ground 
it covers. It was first issued in English 
dress in 1863, and twenty years afterwards 
appears as an eleventh edition, very much 
enlar and improved in every way. It 
contains 1,000 pages and nearly as many 
engravings. —— The Sheet Metalworkers’ 
Guide, by W. J. E. CRANE (Lockwood and 
Co.), is one of the cheap manuals in the well- 
known Weale’s series, and will be useful to 
apprentices engaged in the trades connected 
with sheet-metal working.——TIrrigation and 
Water Supply, by JohN Scotr (Lockwood 
and Co.), is another manual of Weale’s 
series which certainly ought to be in the 
library of every farmer, and it would be to 
the national advantage if every farmer 
would act on its teaching.—_—! Draining and 
Embanking, by Joun Scott (Lockwood and 
Co.), is a companion treatise, and as the 
two can be for the sum of 3s., no agri- 
culturist can plead ignorance as an excuse 
for bad management of his land. The books 
are both practical, and give sufficient infor- 
mation to enable the intelligent student to 
decide on the best method of laying out his 
farm. For that reason they are especially 
valuable to emigrants and colonists.—— 
Lathe-work, by PAUL N. HASLUCR (Lock- 
wood and Co.), is the second edition of a 
work we reviewed on p. 200, Vol. XXXIII. 
The History of a Lump of Chalk, by 
ALEX. WATT (A. Johnston), is curious sort 
of book, for on one of its pages we find a 
brief account of the tributaries of theThames, 
and on another a description of the process 
of bleaching cotton goods. —— Elementa 

Applied Mechanics, by T. ALEXANDER an 

A. W. THomMsoN (Macmillans), is Part II. of 
a textbook dedicated to Dr. Rankine, in 
which the subject of ‘‘ Transverse Stress and 
Strain is, for instance, treated in a sys- 
tematic manner. It forms the second volume 
of a very good treatise on the subject. 
The British Navy, by Sir THOS. Brassey 
(Longmans), Vol. IV., is a collated and re- 
vised reprint of speeches, letters, papers, and 
addresses on Dockyards, Reserves, Training, 
Pensions, &c., which is indispensable to the 
politician, and others interested in the his- 
tory and status of the navy.——d Treatise 
on Navigation, by JOHN MERRIFIELD (Long- 
mans), is a textbook for students, which 
embraces all that is required by the different 
examining boards. It is a practical work 
which can be recommended to all who are 
endeavouring to acquire a knowledge of 
the art’of navigation.——The Young Man's 
Assistant to Cotton Spinning, by A. 
PRESTWICH (John Heywood), is a col- 
lection of calculations in connection 
with modern cotton spinning, doubling, 
plain and skein reeling, &o., each 
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rule being accompanied and elucidated 
by means of examples fully worked out. 
The earlier chapters on the nominal horse- 
power of: boilers and engines might be 
eliminated with advantage, as might also the 
long sum which the author considers neces- 
sary to find the hourly consumption of coal 
from the weekly total. Smoky Chimneys : 
their Causes, Prevention, and Cures, by 
Capt. Jas. T. JoHNsTON, R. E. (Bowering 
and Co., Plymouth), is auseful addition to 
the literature of the subject, as the author 
shows by diagrams a number of smoky 
chimneys and the alterations which were 
found effective. The author understands his 
subject, and could evidently teach some 
builders a lesson or two in their special 
line of business. The pamphlet may be 
commended to the attention of all who are 
troubled with smoky chimneys.——The 
Amateur’s First Handbook, by J. H. T. 
ELLERBECK (Cussons, Liverpool), is a guide 
to the practice of modern dry-plate photo- 
graphy, intended especially for the 
instruction of the novice. The directions 
are full and complete, and the intelligent 
reader ought to have no difficulty in 
achieving a very tifying success by 
carefully following the descriptions of the 
processes given by Mr. Ellerbeck,. who, we 
may mention, is an ex-president of the 
Liverpool Amateur Photographic Society. 
The A B C of Modern Photography, by 
W. K. Burton (Piper and Carter), is the 
third edition (enlarged) of a little work 
which gives concise but practical directions 
for working gelatine dry plates. Tourist 
Guide to the Continent is the Great Eastern 
Railway Company’s illustrated guide to the 
places easily reached from their new Park- 
stone Quay at Harwich. The book is 
illustrated with some nice little sketches, 
and is well adapted to serve its purpose. 
——The Standard of Value, by W. L. 
JORDAN (Bogue), is the third edition of a 
work advocating a return to what is known 
as ‘‘ bimetallism.”’ Sunspottery, by J. A. 
WESTWOOD OLIVER (Simpkin, Marshall, and 
Co.), is a popular account of the Spots on 
the Sun, their Phenomena, Nature, and 
Cause, with an Inquiry into their alleged 
Influence on the Weather, Famines, &c. Mr. 
Oliver treats the matter in a judicial way, 
and those who read his brochure will 
probably agree with him that ‘‘sun- 
spottery is not what it is represented to be, 
but is for the most part humbug.“ We 
wonder what the professors of sunspottery 
will say to that last word. 


THE NEW ELECTRIC LAUNCH. 


LTHOUGH no sufficient particulars are yet 
available for estimating the actual working 

cost of the new electrical launch built by Messrs. 
Yarrow for the Electrical Power and Storage 
Company, there is much reason to believe that 
before long electrical launches will become very 
common on the Thames, if the company can see 
their way to erecting the requisite plant for 
charging the accumulators at several spots on the 
upper reaches of the river. A steam launch has 
obvious drawbacks, which we need not specify, 
and if those who run boats of the kind can only 
depend upon getting a supply of cells when they 
require them, even a considerable extra expen- 
diture for power will not prevent the rapid in- 
troduction of electric launches. The one in 
question, which is now on its way to the Vienna 
Exhibition, is 40ft. in length, and is driven by a 
Siemens motor, the spindie of the armature 
being coupled direct to the propeller shaft. The 
motor being of the flat pattern occupies little 
space, and is placed under the floor in the stern 
sheets, the accumulators being arranged, seven at 
each side, under the seats, and the remainder, 
66, under the floor. The commutator is fitted 
with four brushes, two for going uhead, and two 
for going astern; a couple of lines leading to a 
becket by the side of the steersman enabling him 
to change the direction of the movement in a 
moment, while a cylindrical switch enables him 
to put on the stored energy of 40, 60, or 80 cells, 
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as may be desired, or to stop altogether. The 
total weight of batteries, dynamo, &c., is about 
two tons, or very nearly the same as that of a 
steam-engine, boiler, and coals; but the great 
advantage of the electrical launch is seen in the 
fact that the whole capacity above the floor is 
available for pussengers, whereas, in a steam 
launch of similar powers and dimensions at least 
1lft. of the amidships would be occupied by the 
machinery. The propeller is a two-bladed steel 
screw 19in. in diameter, and lft. pitch, which 
revolves at the high velocity of 680 revolutions 
per minute, without causing vibration, and with- 
out any noise, except that caused by the propeller 
acting on the water, and the peculiar hiss of the 
commutator and the brushes. On the occasion 
of her recent public trial, the launch, with 21 
persons on board, ran from Temple Pier to 
Greenwich, with tide, in 37 minutes, including a 
slight delay caused by a basket fouling the screw. 
The distance is not quite six miles, and a water- 
man can save a good many yards by steering on 
the shortest line. Making fair allowances, how- 
ever, it is probable that the actual speed of the 
launch was seven miles an hour; but it is stated 
that trials on the measured mile gave a speed of 
eight and a half milesan hour. During the run 
down the Thames, the full power was not used 
for the whole journey, the current passing through 
the motor from the 60 cells in use being 41°22 
ampères, with an E. M. F. of 112:6 volts, which 
is equal to about 6} h. p., thus giving a very good 
return indeed in the shape of speed. Each 
accumulator is capable of storing an amount of 
energy represented by one h. p. hour, and as 
there are 80 accumulators, the launch could run 
at full power for ten hours. It is not advisable 
to run accumulators fully out, however, and in 
practice the full power will be rarely brought into 
use, so that it may be fairly said the launch could 
travel at a speed of seven miles for twelve hours, 
or at a slower speed (perhaps it would be more 
correct to say with less indicated power) for a 
whole day. The speed of the screw, it will be 
noticed, is something exceptional, and although 
we have had some experience with torpedo boata, 
in which the propellor revolves at a high velocity, 
it may well be that the best form has not 
yet been devised for obtaining the greatest 
results. If facilities are provided for obtaining 
a supply of current, we may rest assured that 
electrical launches will become fashionable, for it 
must be confessed those using steam are only 
tolerated. 


GELATINO-BROMIDE FILM PAPER, 


INCE the discovery and rapid development 
of dry-plate photography, many attempts 
have been made to dispense with the use of glass 
as a support for the film, and so far with con- 
siderable success. One of the most promising, 
inventions of the kind has been recently patented 
in this country on behalf of M. A. C. A. 
Thiébaut, a photographer, of the Rue Laffitte, 
Paris. The patent is No. 1,608 of 1883. The 
invention consists in the preparation of a gelatino- 
bromide of silver film paper, from which the film 
can be detached in a dry state after exposure and 
development. The advantages claimed by the 
patentee are that the sensitive coating is regular, 
and its thickness is uniform throughout the entire 
surface; it can be exposed for a luminous im- 
pression in any kind of slide, and it can be 
developed and fixed as easily as a negutive on 
glass. Further, the negative dries quite flat on 
blotting paper, and the film being without grain, 
the negatives are as fine and as transparent us 
those upon glass. The negatives can be printed 
from either face, which is of advantage in con- 
nection with the process of phototypy and photo- 
engraving. The manufacture is carried out in 
the following manner :— 

A gelatinised sheet of paper is damped with 
cold water, and when evenly saturated it is placed 
on a glass, to which it is attached by means of 
bands of paper pasted partially on tho glass and 
partially on the edges of the sheet: in this state 
it is allowed to dry, and is stretched quite flat. 
The dry sheet is then coated witb a solution of 
ordinary collodion, containing from one to two 
per cent. of azotic cotton (one and a half per 
cent. gives very good results), and from one and 
a half to two and a half per cent. of castor oil 
(two per cent. gives very good results); this 
coating is allowed to dry. 

The glass with the prepared paper upwards is 
levelled, and then it is coated in a room from 
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which all rays but red rays of light are excluded, 
with a tepid emulsion of bromide of silver to the 
extent of about one millimeter thick, and after 
leaving it in this position until the gelatine has 
set, say about five minutes, with the film paper 
still attached, it is placed upright in a drying 
room, where it should remain about 12 hours 
expased to a temperature of from 62° to 66° 
Fahrenheit. 

The film paper is detached from the glass ready 
for exposure, development, and fixing in the 
usual manner; for the urpose of developing, 
oxalate of iron or pyrogallic acid answers equally 
well. For the purpose of fixing, the patentee has 
found that a mixture by weight of water 1,000, 
hyposulphite of soda 150, and powdered alum 
60, produces excellent results. After being allowed 
to , the film is peeled off the paper by 
hand, and can be immediately used for producing 
negatives. 


ASTRONOMICAL NOTES FOR 
AUGUST, 1888. 
The Sun. 


At Greenwich Mean Noon. 


| Day of Month. 


8 Decli- 
Right nation. Sidereal 
Ascen- North. Time. 
sion. 
h. m. s. p.m. h. m. s. „ , „ h. m. s. 
1106 6˙15 „8 45 718 3 25| 8 39 07 
60 0 6 41°88 „9 4 25/16 44 25| 8 58 43 
11| 0 6 2˙53 „9 23 29/16 18 40| 9 18 26 
160 0 4 870 „9 42 18013 46 500 9 38 8 
21| 0 3 1•66 „10 0 53/12 9 31| 9 57 61° 
260 0 1 43°36 „ 10 19 1810 27 21/10 17 34°60 
31| 0 0 15°69 ,, 110 37 33) 8 41 0110 37 17:27 
The method of de ining the Sidereal Time at 


Mean Noon at an 
on p. 373 of Vol. 

The Sun should be watched as heretofore for 
spots, facule, and other indications of disturb- 
ance, which have recently become more frequent 
again. 


other Station will be found 
VI. 


The Moon 


Is New at Ih. 262m. in the early morning of 
August 3rd, and enters her First Quarter at Ih. 
29:3Jm. a.m. on the llth. She will be Full at 
63°9 minutes after noon on the 18th, and enter 
her Last Quarter at öh. 319m. a.m. on the 26th. 


The Moon will be in conjunction with Jupiter 
at noon on the lst; with Venus at 1 o’clock the 
next morning; with Mercury at 4 p.m. on the 
3rd ; with Saturn at 7 p.m. on the 25th; with 
Mars at 11 a.m. on the 27th; and once more with 
Jupiter at 6 a.m. on the 29th. 


Mercury 


Is an Evening Star during the whole of August, 
but he sets too soon after the sun to be in a very 
good position for the observer. His angular dia- 
meter, which is 6” on the lst of the month, 
increases imperceptibly to 6" by the end of it. 


‘Sd . 

— Right —— 

ma 4 BA Si Declination Souths. 

2 

h. m. 8 ` h. m. 

1 8 58:6 18 5692 N. 0 196 p.m 
6 9 384 |15 545, 0 396 „ 
11 10 14412 263,, | 0 558 „ 
16 | 10 468 | 8 47°6,, 1 84 „ 
21 11 1671 5 73, |1 180 „ 
26 | 11 42°9 1 31°9,, | 1 261 „ 
31 12 7:2 1 53:28. ;1 297 „ 


Study of the ephemeris above will show that 
Mercury will start from a blank region in Cancer, 
traverse the entire constellation of Leo, and be 
found in Virgo at the end of the month. On the 
9th and 10th he will be a little to the North of 
Regulus, and will be in conjunction with Uranus 
at 3 p.m. on the 24th. 

Venus 


Is a Morning Star, but rises in strong twilight, 
approximates daily to a circle in figure, and 


presents a steadily, if slowly, diminishing angular 
diameter, which decreases from 10” on August 
lst to 9°6" by the end of the month. For these 
reasons, her interest as a telescopic object is very 
small indeed. 


Souths 
h. m. 5 h. m 
1 7 48°7 21 368 11 98am 
6 8 14:7 20 33˙4 11 161 „ 
11 8 40:3 [19 16°0 11 21:9 „ 
16 9 5656|17 429 11 274 „ 
21 9 302 | 15 583 11 32⁄4 „ 
26 9 646 14 26 11 371 „ 
31 10 18:5 11 67-0 11 41°3 „ 


The starting point of the path above indicated 
lies just where Gemini and cer are conter- 
minous, crosses part of Leo, and terminates 
between Regulus and p Leonis. On the 26th and 
and 27th, Venus will be a little to the North of 
Regulus, as Mercury was rather more than a 
fortnight previously. 

Mars, 
As a relatively insignificant looking object of 
between 6” and 7” in diameter, and merely appear- 
ing like a very large red star, will rise before 
midnight. e therefore give an ephemeris of 
him for the latter half of the month. 


~I 93 3 0 Bp 


From which it will be seen that the path 
pursued by Mars during the time specified lies to 
the north-east of & Tauri. The planet will be 


Occultations of (and near approaches to) Fixed Stars by the Moon. 


eq >» 

8.2 Name of 
E 8 Star. 

A 

12 B. A. G. 5580 6 TE 
15 b Sagittarii 5 725 „ | Dark | 
15 oi Sagittarii |4 |t8 4 „„ N. by W. 
21 fe Piscium 4 | 1220 „ | Bright 
23 % Arietis 6 | +940 „ N. by W. 
24 B. A. C. 1206 6 10 30 „„ Bright 


rs 
| 


70 49 8 32 p.m., Bright 
189 |174 | 

184 | 165 11242 „ Dark 
195 158 

110 73 1121 ,, | Dark 


t Near approaches. 


in conjunction with u Geminorum at 10 p.m. on 
the 29th, at a distance of 1° 4’ north of that star. 


Jupiter, 
ear the purpose of the observer, is still invisible ; 
ut 


Saturn, 


Rising as he now does before midnight, even at 
the beginning of the month, and about 10 p.m. 
at the end of it, may be fairly well observed 
during the early morning hours. His angular 
diameter increases during August from 16:6” on 
the Ist to 16°4” on the 31st. It will be noticed 
that his ring system has sensibly opened since 
the beginning of the year. 


Right Declination 

Ascension North. Souths 

h. m. è : h. m. 

4 25°4 19 490 7 4712. mn. 

4 271 19 523 7 291 „ 

4 286 | 19 55-2 7 110 „ 

4 30°0 19 677 6 62°7 „ 

4 31˙3 19 69:7 6 34:3 „ 

4 32°4 20 1'4 6 168 „ 

4 33˙3 20 2-6 5 670 „ 
So that Saturn will travel very nearly due 
East in that blank region of the sky to the North 


East of E Geminorum. He will be in oo juno- 
tion with Aldebaran (but 3° 40’ North of that 
star) at 11 a.m. on the 13th. 


Uranus 
Is now lost in the Sun's rays, and 


Neptune 
Will scarcely come into an available position for 
the observer until the end of next month. 


Shooting Stars 
Are, as is well known, especially numerous from 
the 5th to the 12th of August. Notably has the 
shower on the night of the 10th been an object 
of wonder and interest since Classical times. We 
have so often repeated the tale of St. 
Lawrence’s Tears,’’ and of the discovery of the 
identity of their path (and hence their connec- 
tion with) the Comet which ap in 1862, as 
to render it needless here to recapitulate their 


well-known, albeit most interesting, hi „The 
student should watch particularly on the nights 


of the 9th, 10th, and 11th. 


Greenwich Mean Time of Southing of 
Nine of the Principal Fixed Stars on 
the Night of August Ist, 1883. 


Souths. 
Star. h. m. 8. 
a Ophiuchi .. Ja .. 849 6°78 p.m. 
Draconis. ‘ . 9 13 24°67 „ 
Vega as R .. 9 52 23°83 „ 
d Aquilæ 8 T . . 10°19 22:95 „ 
Altair .. ‘ ` .. 11 4 18°41 „ 
at Capricorni ee ec ee 11 30 43°53 9? 
a Cygni ss s .. 11 66 32:03 „, 
a Cephei ee ee ee 12 34 47°16 99 
e Pegasi ; a . . 12 57 21:80 „„ 
The Method of ascertaining the Greenwich 


Mean Time of Southing of either of the Stars in 
the above List on any other night in August, as 
also that of determining the Local Instant of its 
Transit at any other Station, will be found on 
p. 376 of Vol. XXXVI. , 


PRACTICAL NOTES ON PLUMBING.— 
LXXIV.” 


By P. J. Davies, H. M. A. S. P., &c. 
(Continued from page 448.) 
Fire-Engine Pumps (continued). 

G. 364 illustrates a hand-worked house 
fire-engine fixed within a barrel, tub, 
cistern, or tank. The air-chamber B is of large 
dimensions, in proportion to the pump, as may 
be seen. The pump is worked by the left or 
right hand, whilst the branch is held by the 
er. The foot is engaged in holding the tank 
in its place by treading upon the troadle su 
H: of course this universal joint at D 
the branch to be held in any direction. 


From the Building Newe. All rights reserved. 
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Barrow Pump. 


Fig. 365 is anordinary cottage or other valve, 
with air vessel and hose to fit nozzle (see Figs. 
328, &c., 


318, 321, &c.,) simply fixed upon a 


rame running on two wheels. Here is one of 
the cheapest, most useful, and effective fire- 
engines that it is possible to make, and should be 
found ready for use atall times on every farm 
throughout the country, and the farm labourers 
taught to work it, say once a month, and keep it 
in working order. A second leather suction or 
valve shouldalways be with a spanner tied on 
to the side of the barrow, and a dozen of leather 
or other buckets tilled with water always tied 
upon the shafts or handles of the barrow ready 
for instant use. Of course in the winter time, 
when frost is about, the barrow should be kept 
dry. Turn to the pump table and let us see 
what quantity of water can be thrown, say 20ft. 
high in onehour, when the pump is worked by 
one man. A Hin. pump at a Yin. stroke 25 per 
minute, will throw 959 gallons. Now turn to 


. 


S 
IE 
* 


jäl 


Fig. 366. Here is a very simple but good and ex- 
ceedingly powerful fire-engine, fixed upon a 
frame torun on four wheels. D is the suction which 
screws on the bottom or tail of the suction valve. 
The water is then drawn to the barrel I or J with 
a plunger as shown at BD A, Fig. 318. It is 
then forced from the barrel through a valve, and 
into the air chamber, and from thence into the 
hose and through the branch. Here the lever, 
P M N, is supported by the fulcrum on the top 


of the air-chamber, and can be worked by 4 or 6 
men on each end of the lever, say five—that is five 
men toeach pump, and the height that the water 
has to be lifted is, say, 25ft. Here we could 
work an 8in. pump, and have power to spare. 
Assuming that the leverage is 6 to one, and 25 
strokes per minute of 9in. stroke, we shall get 
about 2,454 gallons twice, or 4,908 gallons per 
hour out of this little engine, and if only to be 
raised half the height, we could get double this 
quantity with the same amount of labour, allow- 
ing plenty for friction, &c. 


Water-Wheel—Overshot. 

Having now described the various kinds of 
pumps which the plumber has to fit up, my work 
will not be complete without showing and de- 
scribing the useful method of working such 
pumps by (to every country plumber) the well 
known means of the water-wheel. Forthe method 
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of fixing, refer to big. 366, C. Here, at AE FG, 
will be seen an overshot water wheel, worked by 
the water flowing down the race ZB. The 
shaft of a three-throw pump frame is in this case 
connected direct on to the shaft or axle of the 
water-wheel as shown at M. The one end of 
this wheel takes a bearing upon the standard of 
the pump frame as at O, the other end of the 
wheel shaft or axle is supported upon a fixed 
standard, which may be constructed of stone, 
brickwork, or otherwise, and the plummer 
block fixed to receive the said axle. It will 
be plain to anyone that if the water-wheel is 
turned with a sufficient weight of water, and the 
shaft MN of the pump connected either direct, 
or with multiplying or diminishing cogwheel 
gear, Ko., that the pump must of necessity be 
worked. Very little skill is required in fixing 
such a machine; all that is required, when fixed 
as illustrated, is to keep the line of shafting 
MN in a direct line, and level, and the water- 
wheel well up out of the tail water K, or at least 
so that the bottom of the wheel cannot touch or 
trail the waste or tail water at the bottom of 
the wheel. In fixing the wheel race, bring 
the end B past the centre of the wheel, and in 
such a manner that the water will fill up the 
bucket, and always tend to turn the wheel as 
illustrated by the arrow between A and E. The 
wheel race need not be a square trough—a pipe 
governed by a stopcock or valve may be used; 
but the above kind of race is generally used be- 
cause, with this, the water spreads out into a 
thin layer, and fills up the buckets better. 


(To be continued.) 


OBJECT-GLASS WORKING.—VII. 


BY PrismMATIQue.’’ 


THINK it will be best to give the processes 
in the order they will be required for pro- 
ducing ano.g. The first in order is the ‘‘ rough- 


ing out’’ of the lenses. We will suppose it is 
intended to make an o.g. 4in. aperture. (The 
rough disc should measure—at least 4}in. more if 
possible.) This process may be carried out with- 
out rotary motion, but not quite so speedily. 
The roughing tool should be cast in ordinary 
cast-iron from a wooden pattern, thickness 
throughout not less than lin-, shaped as Fig. 6. 


The curve for this pattern may be the flattest 
curve of the convex lens; the little differences 
in curvature may be made by grinding up in the 
finishing tools. Of course it will be necessary to 
have guages. As directions for making these 
have been given in a recent number of the 
E. M,“ in my letters on“ Speculum Working,“ 
I will not repeat them. The tool will not require 
turning, but the lumps in the hollow side of the 
tool should be chipped with a chisel, and a piece 
of common plate-glass, with 80 hole emery, should 
be well rubbed down in the tool on both sides, 
und will be useful after as a bruiser; the toel 
should be Sin, in diameter, at least. The 
inequalities on the convex side of the tool can be 
rubbed down with a file. The tool, when used 
for grinding the deepest side of the flint lens, 
can be made to stand upon a flat block of wood, 
where three wood screws, with their heads just 
projecting above the block, will keep it from 
slipping about. For grinding the convex side of 
the crown lenses, it will be necessary to hollow 
the wooden block out, or cement the tool down 
with pitch. Ifa rotary motion is used, a vertical 
mandrel will be necessary. Some amateurs will 
be able easily to convert their own lathes, but I 
will give a sketch of a continental optician’s 
„mill.“ This will be found a very useful 
adjunct to the amateur’s workshop, and much 
work in connection with o.g.’s can be done upon 
it. It will be necessary in the case of using 
a vertical mandrel to have a wooden chuck to 
screw upon it, cementing the roughing tool on 
either side with pitch for grinding the lenses; in 
this case a box should be made, with a hole 
through the bottom and without a lid, dee 
enough to cover 2in. above the tool. This wi 
prevent the emery from splashing the operator. 
In roughing out by hand, it is only necessary 
to keep the tool well fed with 80 emery and 
water, and to rub with one hand placed over the 
other, rotating the lens as needed, keeping the 
greatest pressure on the thickest side. Callipers 
must be used both with the flint and crown; this 
is very important, as a little error here makes an 
enormous difference in the final centring of the 
lenses. The flattest side of the flint lens should be 
ground upon a flat plate; but, if this is not at 
hand, a hollow of about 2in. in diameter may be 
ground in the flat side of the flint, and the rest 
allowed to grind up on the finishing tool. It is 
well to select the side, if there are any specks in 
the disc, so as to cause them to grind out with 
the deeper side of the lenses. Considerable 
pressure may be used in grinding by hand, and 
as wide a stroke as can be got without endanger- 
ing the disc by pushing it off the edges. Figs. 7 
and 8 are plan and section sketches of the 
mandrels of the mill I have constructed for my 
own use; they are of l}in. wrought shafting iron, 
with 18in. between the centres; the large wheel 
is driven by a crank handle similar to those used 
by lapidaries. The diameter of the driving 
wheel can be 20in., amd of the smaller pulley 
5in.; a crossed gut band communicates the motion 
The band should be well greased 


to the pulley. 
Digitized by Google 


474 


to prevent wear by friction. Both the pulley and 
driving wheel can be made of wood or iron, and 
the heavier the better. The bushes may be bored 
out in cast-iron plate or brass, tire bottom centres 
can be made of a broken file, the temper of which 
has been lowered sufficiently to drill it. The 
machine should be mounted on a table 2ft. 4in. 
high. This Keight is very convenient for sitting, 
and the work can be conducted with less fatigue. 
The length of the mandrels is not important, but 
the longer they are the more stea uy goes the 
machine ; mine are 12in. The mode of using the 
machine is to turn the handle with the left hand, 
and hold the work in the right, resting the arm 
upon a convenient block of wood rounded off at 
e corners, to prevent strain on the arm. I can 
speak highly of the efficacy of this machine for 
optical work. I have, without fatigue, polished 
surfaces Gin. in diameter upon this machine, 
driving it by hand; but, with an assistant to 
turn the handle, it is possible to do much larger 
surfaces than this. I think it will be unn 
to further describe this machine it is so extremely 
simple further than to say the stroke is in the 
direction of arrows shown in Fig. 7. I have, 
however, given dotted lines on Fig. 8, showing 
ition of tool, lens, and catching box. Tool A, 
ens B, catching box C. 


(To be continued.) 


‘AMATEUR PHOTOGRAPHY .—III. 
„ By W. J. Lancaster, F. C. S., F. R. A. S. 


T will be our endeavonr in this article to be suc- 
cessful in obtaining a good negative and an 
equally good carte. e must at the outset make 
our minds to be conquerors of the art, and not 
Akty, slovenly, spoilers of plates. Many an 
amateur would succeed in one-tenth the time if 
he persistently adhered to one developer, instead 
of 5 over the field, trying Brown’s de- 
veloper, Jones’s, and anon Robinson’s, and 
bo on, never obtaining a passable result, even on 
anybody’s plate. Now, the first thing we have 
to do is to find a dark room. We go upstairs, 
there is a capital closet, and, of course, it is full 
of clothes. We are forbidden the use of this, 
except asa great favour, to merely change tho 
plates. This will answer capitally if we develop 
at night; but no ordinary amateur is content to 
leave his exposed plates half an hour even before 
developing. So we go down again, and right 
before us is the china pantry. ‘‘ Capital, capital, 
we shout, and promise faithfully not to break a 
single dish, or even spoil the best china set. At 
last we are the possessors, pro tem., of the china 
pantry. We have promised not to break any- 
ing, and we will keep our word. Wo must 
exclude all light excepting that which comes 
through the window, and we must make a frame 
to cover this window, and glaze it with 
deep ruby glass; a pane 12in. by 10in. will be 
quite large enough. Then we will make a 
wooden tray, almost as large as the lower shelf, 
upon which we shall work; at any rate, we will 
have room enough. The tray shall be 2ft. by 
lft. 6in., something like rough outline sketch. 


Fi G. 


The space A would be 12in. by 2in., and would 
be same as all the other parts, 3if. deep. This 
space should hold plate box and any parcel of 
unopened plates, and also hold dark slide when 
the plate is being developed; C is 12in. by 6in., 
and will hold all the chemicals. There must be 
a false bottom to this, coming 2in. above real 
bottom, so that bottles can be reached easily; 
Then D is 12in. by 12in., and is a trough to 
water away. The trough is made water- 

tight with a piece of mackintosh, and a piece of 
indiarubber tubing through the bottom cgrries 
the water away. The 3 B should have a 
false bottom similar to Ç; this holds the de- 
veloping and fixing dishes. It would be all the 
better for clean work to cover the whole of the 
our insides with thin mackintosh. Now, when we 
ve made this tray wo shall be able to carry it 


INGLISH ME 


1212. 
as, 


bayonet joint, is turned round and the lam 


wherever we like, and, not only work in 
comfort, but when we have finished, we 
can ca 
as we found it—tidy. 
we may as well make A and B, and C and D 
in two separa 
then they will fold together and form a portable 
box which will carry 
it matters not where we fix upon for our dark 
room, the same provision should be made, and if, 
after a careful overhauling of every part of the 
house, we are com 
then a ruby lamp, 

require. 
being a slide, which we can draw up to light the 
candle; then the socket containing candle is 


all away leave the place 


apd 
we have the tools 
te parts, hinging them at the top; 


all our apparatus. Now, 


lled to use a dark chamber, 
ig. 5, is the sort of thing we 
This lamp is three-sided, one side 


FIG. 5. Fig. 6. 


drawn down and the projection, forming a sort of 


stands asin Fig.6. The supply of candle wi 
last about an hour anda half. Having all this 


ready, our next care is a supply of water, and 


this in many cases is a difficulty ; however, we 
have determined to succeed, so we borrow a 
bucket. 


Really we shall require two, one to 
contain clean water and the other for the dirty 
water torun into. We keep the clean bucket 
for the clean wator, and the other one to stand 
under developing tray. The bucket with clean 
water must he well above our heads, or, at any 
rate, the bottom of bucket should be about 
one foot above level of tray; then we 
purchase a yard of black indiarubber tubing, 
about jin. in diameter: to one end of this we tie 
something sufficiently heavy (a spoon) to keep it 
at the bottom of the bucket, to the other end we 
tie a piece of elastic, which again is tied above 
the bucket, and is long enough to allow the tube 
to be Ae down over the plate and elastic enough 
to pull the tube up again when we loose it. This 
is very simple, and although I say it, what 
shouldn't, as Mrs. Brown says, it is capital, it 
does away with all kinds of taps, and is always 
ready to be used with one hand only. We must, 
of course, take care that the indiarubber pulls the 
end of tube just above the water in the bucket, 
otherwise the water would run out of bucket 
until it stood at same level as open end of tube. 
Now, then, we are ready for work. We carefully 
close the door, and not at all in a hurry unpack 
the plates, and we should find it an advantage to 
have a metal plate box, Fig. 7, to put the plates 


into as wo remove them from tho packet, all the 
prepared surfaces being placed facing one side of 
box. Now we open dark slide and carefully re- 
move any dust with a camel-hair brush, then take 
two plates out of box and put one with its 
face downwards, then on to this place a piece of 
black cardboard, and the second plate with its 
prepared surface upwards. And now we close 
the slide, and gently shaking, we find the plates 
rattle. Weopen the slide, and put in one or 
two more pieces of black cardboard until plates 


are tight. And now we are ready for Focussrna, | plates, 
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and this is really one of the most important 
things we have to do. We must cover the 
ground glass elide and our heads with a piece of 
black cloth, or we may use a compound focusser. 
Fig. 8. e 
This dispenses with a cloth altogether, and by 
magnifying the image enables us to get a good 
sharp image on the ground glass. We 
look through the focusser at our ground glase, 
and carefully focus the image of a piece of 
statuary, a jug, a garden wall, a spout, a summer 
arbour, or anything in the world that won't 
move when you take the cap off. Take Angelina, 
Cousin Rosa, or Charlie. You never intend 


spoiling a plate on that broken Fa a 
e don’ 


sculpture!!! Oh, we do, though 
intend asking Angelina until we are ready to 
take her. at a satire! Who was ever ready 


to take his Angelina the moment he asked 
her? In photography, it is the easiest thing 
in the world to either please or displease 
our fair sitter. You go and make her 
tac like the blackest nigger, and won’t you hear 
of it twenty years to come? No, no, 
Angelina, when we ask you to sit we will take 
your picture, and you not be dissatisfied 
with the result. ell, we must not waste time, 
but having focussed, we must then make the 
correct xxrosunE. This is a difficult task, but 
it is one we must overcome. We will first, if 
the sun is not shining, but in a fair light, give 
two seconds; if this is not sufficient, we will 
give the next three seconds, and so on, until we 
have obtained an idea of the right e ; 
we must make little nutes of eve ing if we 
wish to be successful. We shall find that to be 
methodica] and clean means to be thoroughly 
successful. Of course, all plates differ; and it 
is a difficult matter to know always what to do; 
but a simple plan is to put one of the plates in 
the slide, pall the shutter completely out, and 
expose one second, push one inch in, expose 
another second, push another inch in, and so on; 
then this trial plate will have, if } plate, four 
exposures of, respectively, one, two, three, and 
four seconds; then by developing this we shall 
at once hit the right exposure, and having done 
so, let us endeavour to master the details of 
DEVELOPING ; and here it is that nine-tenths of 
amateurs go wrong. We will endeavour to 
go right. First, then, we must 
our solutions: we will call them A and B. 
Now, to make A we shall uire pyro- 
gallic acid and distilled water, and assuming 
that we intend developing 1 doz. ł plates, we 
must make up 120z. of distilled water and 
drachm of pyrogallic acid. This should only 
made up a few minutes before we intend 
using it; and having made it, we will label it 
A solution. Now, then, we will make B. This 
we shall not want so much of—say, a 2oz. bottle, 
in which we put loz. of ammonia, loz. of water, 
and 1 drachm of bromide of potassium. This 
we will label B. Now, then, we will make them 
do their work. We remove the plates, or rather 
one of them, out of the slide, ana place it face 
upward in a dish containing clean water. We 
leave it there while we put 10 spots of B solution 
into another dish, and pour into it loz. of A 
solution, slightly oscillating the dish to get 8 
good mixture of A and B. Now we remove the 
plate out of the diah containing water into the 
developing dish, and here we watch every 
change. We find in, perhaps, 15 to 30 seconds 
an appearance resembling the outline of the 
image, which rapidly becomes more plainly 
visible on the plate, and we are anxious to at 
once swill the plate and fix it. Stay a little 
longer: the surface only of the gelatine film 18 
developed. You must wait until the whole film 
is developed, or you will not get a negative. 
„Well, what are we to dof you ask; ‘‘ how 
can we tell how far to go, and when to stop?’ 
Just turn the plate 9 down, and slant it #0 
that you can see the back of tho plate by reflected 
light, and when you can see a faint outline of 
the image at the bottom of film, then wash the 
plate and proceed to the fixing. For this you 
must make up a solution of distilled water 200z., 
hyposulphite of soda oz. We put as m 
this as will nearly fill the fixing dish, and place 
the plate into this until it becomes quite trans- 
parent, and even a little longer than this; then 
take out and wash for two or three minutes, aD 
put them into a large vessel of water, in which 
we will leave them through the night, and if we 
can arrange to have a running stream, so much 
the better for the plates. When we remove the 
we must not attempt to dry them by heat, 
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but leave them leaning against a clean ledge, 80 
that they may dry slowly. We are 1 
for the printing. This we will go through in 
our next, and in the mean time there is plenty 
to be done in obtaining a thoroughly good nega- 
tive. I may just add one or two warnings. 


(a) Never touch the surface of the plates with 


a finger. 
(5) Use small strips of ivory, or wood, to 
remove plates from dish to diss, 

(e) Keep your fingers out of the solutions. 

(d) Have a towel close to you, so that you may 
keep your hands dry. 

(e) See that the first water covers the film at 
once when plate is put into dish. 

(f) e applies also to developing solution. 

(g) If plates develop slowly, add a spot of 
ammonia only, not B solution ; but before 
adding the spot, remove the plate. 

th) If plates develop too quickly, add a spot or 
two of the bromide solution, made same 
strength as in B solution; but without 
the ammonia. 

it) If the film frills, or in any way becomes 
loose, put the plate into a saturated 
solution of alum before fixing. 

) Never hold the plate either up to the 

window or in front of a lamp when 
developing, or you will be sure to have 


i fog. 

) Be sure to leave the plate in the fixing 
| solution until all the white filmy matter 
l is dissolved, and no patches are left. 

(A A gelatine negative need not be varnished ; 
but if it is thought desirable to varnish, 
then pour over the plate some alcohol, 
allow to dry, and varnish in the usual 


way. 


ANTI-FOULING COMPOSITION FOR 


A* improved anti-fouling and preservative 
composition for submerged surfaces has 
been 5 tented by Mossrs. J. and T. 
Kirkaldy, of Limehouse. ‘The patentees aro 
ed well known in the shipping world as 
manufacturers of a preparation which has given 
very good results, and presumably the prepara- 
tion described below is an improvement. It is, 
as will be seen, a mixture of shellac with grease 
and metallic oxide, so as to form a soapy and at 
the same time a smooth hard surface. By pre- 
ference the composition is made of the follow- 


ing :— 

No. 1. ö parts red oxide of iron, copper, or 
2. 8 „ suboxide of copper or manganese. 
3. 16 „, shellac or other gums. äi 
4. 6 ,, ground oxide of zinc. 
5. 10 „ refined white wax, tallow, or 

other suitable fatty material. 

6. 20 ,, methylated or other spirits. 
7. 6 ,, boiled seed oil. 
8. 6 ,, refined creosote. 


The manner of mixing is as follows :—No. 3 is 
thoroughly pulverised, and the powder thus ob- 
tained ìs placed in a heating boiler, and allowed 
to remain until thoroughly dissolved and turned 
into a liquid. No. ö is then put into the boiler 
and thoroughly intermixed. No. 2, previously 
raised to about the same heat as the materials 
already in the boiler, is then put in, and the three 
materials are allowed to remain for six hours 
simmering under a gentle heat, all the time 
stirrers being used to insure a thorough mixing. 
At this point No. 6 is poured in, and the in- 
gredients are boiled for four hours, or until the 
mixture has a beautiful transparent appearance. 
While hot, Nos. 7 and 8 are poured in and stirred 
well together.. After these six articles are well 
mixed, the liquid thus made is run into iron stir- 
ring tanks, and Nos. 1 and 4 are put in, and the 
whole stirred for three hours, and allowed to 
cool. When cool, it is fit for use, and is run out 
into suitable vessels. Before applying the above 
anti-fouling and preservative composition to the 
surface of a ship’s bottom or other submerged 
structure, the surface is first coated with a suit- 
able priming composition. The anti-fouling 
composition 1s to be applied with a brush in the 
ordinary manner of coating surfaces with paint. 
Shellac mixed with grease and oxide forms a 
soapy and at the same time a smooth hard sur- 
face, which undergoes exfoliation when exposed 
to the action of water, and thus keeps the sur- 
face free from barnacles, grass, and other 
matter. 


DOMESTIC ELECTRIC LIGHTING. 


HE following account of a complete system 
of domestic electric lighting is given in 
Engineert 
uriston House, Bromley, the residence of Mr. 
Swan, is lighted throughout with electricity, and 
forms one of the most interesting private ins — 
tions yet made. It is remarkable for its complete- 
ness, every room and closet being lighted by the 
current—even the coal cellars, and the gate lam 
The lights are all commanded by small switches 
suitably placed so that a person entering a room, 
say a m or closet, can light it up before going, 
and darken it on leaving . The switches for 
this purpose are placed near the doors either outside 
or Ahr within. Again, if a light is wanted at the 
toilet table or the writing-desk it can be had ina 
moment by touching the proper switch. One of 
the beds has a reading lamp just over the pillows 
for an invalid who desires to read, and the switch is 
ready to hishand. The gate lamps are controlled 
by switches in the engine-house. The drawing- 
room is lighted by three very elegant chandeliers 
made by Faraday. They are of brasswork, and 
each holds six lamps shaded with blue glass cups. 
The lamps are controlled by switches, one for each 
chandelier, fitted into the wall. Besides this there 
are six wall bracket lamps with crystal reflectors 
behind. Both here and in the dining room, 
indeed throughout the whole house, the lamps are 
fitted up with t taste, and at the same time 
economy. In the dining room the chandeliers and 
brackets are by Elkington, the globes being of the 
new crinkled glass, which a very pretty effect 
like rough ice. The filaments in cases, except 
where naked lights are used in the cellars, are quite 
shaded from the eye by the ground glass or crinkled 
lobes. In the drawing room this effect is produced 
having the bulbs themselves of ground glass. 
e room table is further lighted by two 
brass stan lamps which are piacai on it when 
required and connected by wires ugh the tableo- 
cloth, table, and floor. These connections are made 
bodkins running through the tablecloth into the 
table. Moreover, a large Japanese calabash filled 
with reses and used as a centrepiece bas several 
lamps hid amongst the flowers; and these are 
hted up in the same way, producing a very pretty 
ect, the lamps resembling yellow roses. An 
artificial lemon tree has its fruit lighted internally 
in the same way. By means of a small Thompson 
motor Mr. Swan also employs the current from a 
lamp at will to drive a sewing machine or coffee 
mill Light for candles, or fire for the cigar is also 
obtained from the lamp's current by means of a 
emall device invented by Mr. J. E. H. Gordon. 
This consists of an ebonite handle, with a disc guard, 
like a dagger haft, and having in front of the 
disc, where the blade should be, a spiral of bare 
platinum wire surrounding a plug of fireclay. When 
the current from a lamp is sent through this wire by 
means of insulated wires running h the haft, 
the platinum gets heated up and light can be 
obtained from it. There are between sixty and 
seventy lights on Mr. Swan’s premises, including 
two in the engine house. They are supplied by two 
Otto gas engines, each of } horse power nomi but 
capable of developing two horse-power. Each drives 
a Siemens continuous current dynamo of the 
smallest size, and thirty Faure-Sellon-Volckmar 
accumulators are charged for an hour before the 
8 begins. These accumulators serve to sup- 
ply extra lamps when wanted, the two dynamos 
only supplying thirty lamps when running on them 
alone. accumulators can be kept partially 


charged by a bye circuit while the machines are 
running. They maintain the extra lamps required 
on ial occasions, and also yield occasional 


lights during day. The engines consume 75 cubic 
feet of gas per hour, and this expended in 
gas lighting would give 36 jets of 15 
candle-power ; but the electric lichte are rather 
over 16 candles (they are 20 candle lamps) 
and the light is far more pure, agreeable, an 
healthy. 


CARBON PICTURES FOR CRYSTO- 
LEUM PAINTING.’ 


Te ancient process of colouring silver prints 
from then back, under the modern patronymic 
of crystoleum, has been the means of calling into 
existence various firms whose business it is to supply 
photographs and materials to the general public, 
which materials Lave had an immense sale. The 
success that has attended the venture may be put 
down to the fact that crystoleum is art made easy, 
as by cementing the photograph upon a piece of 
glass, and by the aid of various mediums for mak- 
ing it transparent, the application of a little colour 
upon the back quickly transforms the monochrome 
photograph into a highly-coloured miniature, and 
this result being attained without any . 
or skill in drawing, its popularity can scarcely 

wondered at. Photographers, as a body, have not 


* By W. T. Wiiarmaoy in Photographic News. 
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given so much attention to the principle upon which 
this process is based as perhaps they ought to have 
done ; one reason, no doubt, being that the effects, 
although done with a reasonable amount of skill, 
have had a more or less pasty effect—an effect that, 
on account of the opaque nature of the paper sup- 
pore of the silver print, could not be remedied. 
ow the principle of the process, and no doubt the 
reason of its immense ity, is, that the draw- 
ing and composition o picture being supplied 
ph, and the application of the colour 
back, far less skill is required than 
when the colouring is attempted upon the front, or 
where it would be necessary to both draw and paint 
the picture. Photographers know to their cost the 
difficulty experienced (except with highly-paid 
artists) in keeping the likeness intact, when photo- 
graphs are coloured on the front; therefore, to 
guard apanr this, and at the same time get a more 
highly-finished picture, let the colouring be done at 
the back. But ordinary silver printa, in spite of all 
the clearing and preservative mediums, cannot be 
made sufficiently tran nt to enable the best 
skill of the colourist to be shown, nor to guarantee 
the permancy of the result when done; 80, instead 


of a silver print one in carbon develo upon 
the glase (lat or 9 ; then a reall 5 clas 


picture may be made upon which the colourist may 
vishall his skill with the assurance that etery 
stroke made for effect will give that effect, that the 
likeneas will not be disturbed, and that the work is 
permanent. Carbon images are easily developed 
upon glass, either flat or on the inside of the convex 
g . Associated with this class of works in either 
case the must be prepared with a substratum 
of bichromated gelatine, and, when dry, sed 
to light, so as to render this film quite insoluble. 
To mount the exposed tissue upon the convex 
glasses the best squeegee is a piece of indiarubber 
about two inches square, and one-eighth of an inch 
thick ; but for flat glasses, the ordinary squeegee 
will be best; in either case, be sure and do not 
e p 


being upon 


spare the squeegee. The best class of negative for 
urpose is a very thin one—almost too thin for 
silver printing ; and the best tissue is the Autotype 
Company’s Portrait Brown No. 113. To colour 
these pictures, use the best oil colour, stippling the 
hands and face, not merely pulang on a complexion 
colour; jewellery, &c., being put in in gold or 
silver, and the whole backed up with white pig- 
ment, either or modified, with warm or cold colour, 
as taste a Bear in 5 the apt 
im is nearly transparent, and is there ve 
the drawing ae A so that all the colour effect must 
be done thoroug and properly, as a daub, in- 
stead of making a finished picture, will only spol 
instead of improving, a good photograph. Before 
commencing to colour, any spots or blemishes in the 
print must removed with oil colour the same 
tint as the carbon image, taking care to put the 
colour on as thin as possible, else the work may 
show through the colour. Full details as to the 
ordi crystoleum process are to be found in the 
current Year-Book. 


EQUATIONS OF MORE THAN THREE 
DIMENSIONS. 


R. WILLIAM CROUCH writes from Ful- 
as 


5 that the interpretation of equations 


than an amusement for the man of science, more 
even than a hoped-for means of simplifying the 
labours of the mathematician. I believe that in it 
lies a most valuable illustration, if I may not sa 

proof, of the existence of the spiritual world wit 

ita marvellous facts and laws. I should argue, in 
the first place, that there must be some spaces 
answering to these equations. There is no creative 
faculty in man. Whatever man can imagine must 
therefore, be the expression, distortion, or denial 
of some truth. We may be mistaken in our inter - 
pretation of these equations, but by the fact that 
they can be stated they demand some interpretation. 
Secondly, the interpretation must be analogous to 
that of equations of one, two, or three dimensions. 
Does it not follow that in passing from equations of 
three dimensions to those of four we must recognise 
the transition from the material to the spiritual 
world? The space of one dimension is a straight 
line: the space of two dimensions is a plane which 
contains any number of straight lines: the s of 
three dimensions is what we omy cal ipao 
containing any number of planes: is not by analogy 
the space of four dimensions a spiri ace in 
which the earthly is inte etrable with 
itself, or in other words when the limits of earth! 

space are laid aside, and, to use an expression wit! 

which I have often raised a smile, everything is 
everywhere? From this view the natural body of 
aman is a projection of the spiritual body from the 
world of epirit into earthly space, just as a picture 
of a man is the projection of his body from tH- 


earthly space on to a plane, and tailor 


476 
measure a still further projection on to the straight 
line. Working backwardn in, as the measure 


is less real than the picture ane the picture less real 
than the natural the natural body is only 


e to that or infinite 
dimensions which is s homo of God. I do not 
know who was really the first to venture on this 
field of speculation ; but, while cordially sympathis- 
ing with your tribute of respect to Mr. Spottiswoode, 
it is only fair to say that I learned to believe in the 
reality of these of many dimensions from 
Professor Clifford, who used to amuse himself and 
others with problems relating to them many years 
ago.’ 


A HANDY CHUCKING RId.“ 


Mug = which have no turret or revoly- 
ing-head chucking lathes often have jobs of 
such a character that even a temporary rig for hold- 
ing two or more tools would, if reasonably efficient, 
result in a saving of time, and if not too e ive 
in construction, in ultimate economy. Chuck drill- 
ing as performed by the ordinary methods and by 


the usual tools may be a satisfactory as far 
as acc is concerned, although the opposite is 
too often the case, but is a slow operation if several 


tools have to be used. To do good and rapid chuck 
drilling, like most other shop operations, requires a 
“knack” and handiness, to be obtained only by 
experience and long practice. But every apprentice 
has to chuck a piece for what is to him the first 
time, and in too many shops all the instruction he 
can get is what he can pick up by keeping his eyes 
open. I do not intend to write a treatise on chuck- 
ing work in the lathe, but will give a few hints 
to the boy who is on his first hole. The old 
hands know all about it, so they need not read 
them unless they wish. Be sure that your drill is 
ground true both as to length and angle of the 
5 edges. If the drill be one-sided, or if one 
lip be longer than the other, the longer lip does all 
or nearly all the cutting, the drill runs out of the 
centre, and an ‘over-sized’ hole is the result. 
Sometimes the hole is taper from the same cause, 
the larger end being at the front. Don’t grind the 
drill too pointed. The more wedge-shaped the 
point of the drill the greater will be the influence 
of any irregularity in the work to throw the drill 
out of the centre, as the proportion of side to end 
pressure then becomes greater. On the other hand, 
the drill should not be ground too blunt, as, taking 
an extreme case, if the drill were ground square 
across it would be more difficult to start true, and 
would require a ter pressure to force it up to 
the cut. The best angle for chucking, as well as 
for other drills, has been settled by experience to 


be about that of a twist drill as it comes from the | place 


maker. Use a firm rest, not too large for the drill, 
and keep it as near the face of the work as possible. 
To produce good work it is absolutely n to 
keep the drill steady in the axial line of the lathe- 
spindle. The tendency of unevenness in the density 
or hardness of the metal, or of irregularities in the 
cored holes being drilled, is to throw the drill to one 
side, and until it is so far entered that it has a 
bearing on the parallel sides, this tendency is resisted 
almost wholly by the drill rest. In a vertical 
direction the rest takes the strain direct. Hori- 
zontally, the steadiness of the drill is dependent 
only on the friction between it and the rest. If 
there be not enough friction to hold the drill steady, 
it may be increased by putting an additional twist- 
ing strain on the drill, in the same direction as the 
i of the cut, by applying a wrench to the 
near the rest and pulling toward the front of 
the lathe. Be very careful in setting the drill-rest 
to have it neither too high nor too low, as any 
variation in either direction forces the tool out of 
the true centre line. If you are using twist drills 
for chucking, and have no chucking rests especiall 
for them, a very good temporary rest can be e 
by drilling a piece of flat iron with the drill itself, 
and using it in the ordinary way. If you use a dog 
to prevent the drill from turning, put it always as 
near the dead centre as possible, and not in the 
centre of the drill. This applies to reamers or any 
other chucking tool used on the centres. I have 
seen men who ought to have known better bend 
and even break in this matter, never realising 
what a powerful pressure the reaction of the cut 
was exerting to throw the drill out sidewise. For 
light work, with a twist drill, it is best to take the 
strain of the cut by holding the dog or other clamp- 
ing arrangement in the hand, as when one can feel 
just what a tool is doing there is less danger of 
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overcrowding it. Usually cast iron should be 
chucked dry, wrought iron with water, and steel 
with oil or soap as a lubricant. For using one drill, 
or even two, if they be on opposite ends of the same 


the | bar, the ordinary way is tolerably rapid ; Pee Aas 


several cuts are to be taken with g 
the time required for opang ae from one tool to 
annther becomes a serious item. It was to avoid 
this loss of time and at the same time put an un- 
skilled man on a certain job that the writer devised 
the kink,” shown in the accompanying sketch. 
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Some time since some 300 or 400 gears were re- | an 


uired to be chucked in a great hurry, and as 

eapness was a primary consideration, as well as 
ood work, the ordinary methods were entirely too 
ow. The tool consists of a yoke A, forged from 
4 by fin. bar iron with‘a tail welded on at one side, 
of such & size as to enter the tool- post B, at the 
lathe. The yoke is filed flat at w, w, where it rests 
on the adjusting ring R, not only that it may have 
a fair bearing, but that when taken out it may 
readily be replaced in its former position. The 
yoke {being fastened in the tool- is drilled in 
through both arms, the drill being held in the 
chuck. All the holes are drilled without loosening 
the yoke, the spacing being accomplished by 5 
the tool- block on the saddle. After ey: T 
the yore is removed from the lathe and fi with 
the tool, as shown. 

In the shop where this rig was used, the Farmer 
lathe drill is used for chucking all holes under lin., 
and in this rig is secured from turning by entering 
the point of a small setacrew S, into the groove or 
flute. If a twist drill be used, it may be secured in 
the same manner as the tools D and E, which are 

rovided with dogs, H and A, which rest on the 
ongitudinal portion of the yoke A. On one of the 
tools, the reamer D, is shown a spiral spring, 
which, although not essential, is very convenient 
for preventing the tools to which it is applied from 
jarring or sliding forward so as to strike the work. 
e rig may be quickly and accurately d in 
the tool - post by Placing any of the centred tools 
(in the partic form shown in the sketch, the 
reamer D,) between the centres of the lathe and so 
adjusting the tool-post B, that it will hold the yoke 
firmly without causing it to bind on the piece 
between the centres. At the same time care must 
be taken to haveall the tools in the same horizontal 
line. For this reason this rig is not well adapted 
for use with a weighted carriage lathe. When the 
tool is in use the dead centre serves as an index for 
setting each of the tools for work as well as for 
feeding. 

It is understood that when drilling, the yoke is 
stationary, while the drill slides forward ugh 
it. If but two tools be used the most convenient 
method of setting the tools is by means of the 
screw -cutting gauge attached to the saddle, so 
adjusting it that it serves as a stop in both 
directions. When the tool is in use the yoke 
should be as near the work as possible, and at the 
same time provide a clearance between its face and 
the idle tools. Taps or reamers of any special 
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shape could, of course, be substituted for any or all 
the tools shown in the aketch. The cost o the rig 
is so small that it can economically be gotten up 
for a special job and thrown away on its completion 
without serious loss. In the case above mentioned 
the cost did not exceed three hours’ time all told. 
This did not include ee cost of the oe = pons 
were required in whatever manner 
done. With it an apprentice with a half-hour’s 
instruction turned out some onari times A 
work, of uality, as man coul 
the 5 The drill, or tool ha the 
heaviest and most a doe work, should be 
next to the tool-post, on account of the 
support it receives. 

word as to the shapes of the rose reamets and 
counterbore. The writer has tried and used many 
kinds of rose bits and reamers, and for ge use 
on all kinds of work has not found an which 
will cut as fast and as freely and at the same time 
turn out excellent work as the form shown in this 
sketch with three or five flutes spaced A 
For general use, the sixing part is turned 

el for a length of two or three diameters a: 

shank reduced. The flutes, the ends of which 
form the cutting lips, are deep and carried well up 
to afford free passage for the chips. If 
backed off and kept sharp it can be forced through 
the work very rapidly, and never sh rn backing 
out to clear away the cuttings. though this 
form has been known for a long time, it is seldom 
met with. The only iarity about the counter- 
bore is in the position of the cutter, which passes 
through the stock at one side, instead of 
through the centre line, as usual. The object af 
this peculiarity is to avoid chattering, as the cutter 


other at a slight angle, and thus partially neutralise 
each other. This 


the form, especially when the length of 
the kreni great 8 with diameter of the 
shank. 


USEFUL AND SCIENTIFIC NOTES. 
— — 


Locomotive Coupling-Rods.—In a report to 
the American Master Mechanics Association, 


tives,’’ the writer says:—Thia Association has for a 
long time considered the matter of the best form 
kad material for coupling-rods with somewhat 
satisfactory resulte. A made of solid drawn 
for this ar pose 8. f would be strong, ight olastio, 
or thi : wo g) elastic, 

d 8 ly cheap. If one of these tubes 3:bin. 
in outside diameter and 0 bin. thick be 


in use. 
a find out the elastic limit, ultimate strength, 
elo 
but he hopes to lay them before the Association at 
some other time.] 


A Petrified Forest.—An extensive petrified 
forest has been discovered near Corrizo, on the 
Little Colorado, New Mexico. The road at a dis- 
tance of ten miles from Corrizo, say a traveller who 
has just visited the spot, enters an immense basin, 
the slo being nearly a semicircle, and this is 
inclosed by high banks of shale and white fine clay. 
From the banks it required half an hour’s good 
drive to reach the heart of the immense petrified 
forest, and there a wonderful phenomenon met the 
gaze. Petrified stumpe, limbs, and, in fact, whole 
trees lay about on all ai the action of the waters 
for centuries having ually washed away the 
hills round about, and the trees which once covered 
the high tablelands were now embedded in tbe 
valley beneath. Immense trunks, some of which 
measured over 6ft. in diameter, were broken 
and scattered over a surface of 300 acres; limbs 
and twigs covered the sand in every direction. 
Numerous blocks or trunks of this petrified wood 
had the appearance of having just been cut down 
by the woodman’s axe, the chips having been 
scattered upon the ground. Many of the small 

icles and even the whole h of some trees 

become thoroughly crystallised, and the beau- 
tifully tinted cubes sparkled in the sunshine like s0 
many precious stones. Every colour of the rainbow 
was apara in maae e ; ie those ae an 
ame tinge wo ve passed the eye a 
arise ioe the real stone. 


17 


of charcoal, 35 refined saltpetre 70 of potassium 

chlorate, 1b of wheat-rtareb, and 1.500 of water. 

After drying it is cut into stri which are rolled 
cartridges. 


into 
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SCIENTIFIC NEWS. 


— — 


IPES death is announced of Dr. Filippo Pacini, 

Professor of Anatomy at the University of 
Florence, and well known beyond the Alps for 
many valuable contributions to scientific medi- 
cine, especially for his studies on the nature of 
Asiatio cholera, and his system of artificial 
respiration. 

The death is also announced of Stephen Alexan- 
der, formerly professor emeritus of astronomy at 
Princeton, New Jersey, and latterly professor of 
mechanics. 


The Professor of Forestry at the University of 
Munich, Dr. Gustav Heyer, has been drowned 
at Fiirstenfeldbruck, in the neighbourhood of the 
Bavarian capital. He was regarded as the most 
eminent authority in Germany on all matters 
connected with trees and forestry. He was fifty- 
seven years of age. 


The local secretaries of the British Association 
eee are anxious to have the loan of any 
scientific instruments, curiosities, and other 
objects of special interest for the exhibition 
which it is proposed to hold in connection with 
the meeting at Southport in September. Those 
who are willing to lend, or desire to exhibit, 
should communicate at once with Mr. Ch. de 
Wechmar Stoess or Mr. Alfred Morgan, the hon. 
secs. respectively of the Conversazione Com- 
mittee and the Exhibition. 

The Lick Observatory is progressing satis- 
factorily. The small dome is finished, and that 
which 1s to cover the great 36in. equatorial is 
approaching completion. The transit house and 

e chambers for the photo-heliographs have 
been in working order for some time, and the 
building for the meridian circle, and also that 
which is to contain the apartments for the 
astronomers will be proceeded with at once, 80 
that the end of the year will see the great ob- 
servatory practically finished. | 

Lecturing recently at the Parkes Museum of 
Hygiene, Capt. Douglas Galton said:—‘‘ Looking 
back at the gradations of improvement which 
had taken place in artificial lighting, it was 
found that each successive step had been of ad- 
vantage to the purity of the air; and he 

oceeded to trace the various improvements 
which had been made in the means of lighting 
from the earliest ages. The more imperfect the 
combustion of any sort of artificial light, the 
more deleterious was its effect upon the air of 
the room. Dealing with the different systems 
of electric light, he said the arc light with its 
dazzling brightness was subject to fluctuations, 
from the fact that the carbon points were con- 
tinually wearing away, and the constant neces- 
sity of shifting them rendered the light often 
unsteady. Further, it was not pleasing in 
colour, and it had been 1 har against it that it 
produced a great quantity of nitric acid. In the 
incandescent light the electric current was 
employed to heat the carbon so as to make it in- 
candescent, and thus use it as a source of light.“ 
He thought it probable that the great advances 
made in gas-lighting would enable gas to hold 
its own for some time longer, but, eventually, it 
would be superseded by electricity. 


In this connection it may be mentioned that a 
table has been published giving the products of 
various combustibles used for lighting purposes, 
in which the electric arc lamp is credited with 
sci immunity from the production of carbonic 
acid. 


G. G. André has patented a voltaic cell, in 
which carbon, in the form of highly-burnt coke 
or wood charcoal, is used in small pieces, with 
an exciting solution of the salts of potassium, 
sodium, or ammonium. He employs a shallow 
tray to hold the liquid, and inside it places 
another tray with a perforated bottom, over 
which is a felt diaphragm, separating the carbon 
from actual contact with the liquid and the 
metal electrode. The level of the liquid is such 
that it is always above the metal electrode, and 
below the upper surface of the felt diaphragm. 
A plate of iron or carbon is used to make con- 
nection with the pieces of carbon. 


H. Müller, in Wiedemann'’s Beiblatter, de- 
scribes an accumulator which consists of a 


quadrangular trough, lined at the bottom with | class 


alag wool or asbestos, and divided into two 
com ents by a horizontal diaphragm of 
ent paper, porous earthenware, &c., bent 


into a zigzag shape. The compartments are 
filled with a mixture of litharge and coke, and two 
plates of carbon or lead fixed on the sides of the 
trough serve as electrodes. 


According to some of the American papers, the 
patent for the telephone receiver in general use 
will be awarded to Mr. McDonough. The in- 
terference case, in which is involved the right to 
the telephone receiver, has been pending in the 
Patent -office for several years, the parties in the 
case being James W. McDonough, of Chicago, 
and Messrs. Bell, Edison, Gray, Voelker, and 
several others. It is stated that the decision has 
been rendered, but has not been officially pro- 
mulgated. 

The jurors’ report on the working men’s exhibit 
at the Engineering and Metal Trades Exhibition 
has been made by Messrs. Sampson Fox and 
J.A. Hopkinson. As might have been expected, 
the mere modellists receive only certificates of 
merit, the prizes being awarded to those exhibits 
which possess originality of conception and prac- 
tical utility. W. Purdy, miner, Eastwood, near 
Nottingham, obtains the first prize for his safety 
lamp with pneumatic lock and unlocking appa- 
ratus. R. Dawkins, shoemaker, 11, Bridport- 
place, N., obtains the second prize for his im- 
proved shoemakers’ tools. The third prize is 
awarded to E. Barnes, carpenter, 61, Amity- 
road, West Ham, for his double action door 
spring, and the jurors recommended for a fourth 
prize the improved tuyere of C. F. Hengst, 
mechanician, 80, Elm-street, Plumstead. R. 


‘Arkwright, fitter, gets a certificate of special 


merit for his model locomotive and tender, and 
the majority of the other exhibitors of models 
receive honourable mention. 


Dr. T. M. Lownds, formerly professor of 
anatomy and physiology at the Grant Medical 
College, Bombay, writing to the Lancet, gives a 
method of preparing a food which is especially 
adapted to supply the human economy with 
the nutriment required when attacked by cholera: 
Mix 80z. of recently killed meat, chopped fine, 
with 180z. of distilled water, to which have been 
udded four drops of pure muriatic acid, and from 
half toa drachm of common salt. Stir witha 
stick, and after an hour throw on a hair sieve. 
When all the fluid has run through half a pound 
more water may be added. In cases of emergency 
some of this red suup may be taken five or ten 
minutes after mixing. It should not be kept 
more than twelve hours in hot weather. 


Prof. J. Le Conte, in a paper on the Genesis 
of Metalliferous Veins, contends that however 
much they may differ among themselves, all 
veins have been formed by deposits thrown down 
from subterranean waters, the most likely solvent 
being an alkaline solution at a high temperature. 
His views thus agree in the main with those of 
M. Dieulafait. 


M. Dieulafait, at a recent meeting of the 
Academy of Sciences, read a paper on deposits of 
barytine, celestine, and anhydrite, their asso- 
ciation, and probable mode of formation, which 
is a valuable contribution to the history of 
mincral lodes and saline deposits. 


An interesting meteorite which fell in the 
rovince of Entre-Rios, Argentine Republic, 
been chemically examined by M. Duaubréc, 
who finds that it contains iron, lime, magnesia, 
and carbon in an organic form. He therefore 
hopes that he may some day find organic remains 
in a meteorite. Such an analysis will, no doubt, 
be of peculiar interest to Sir W. Thomson. 


Our knowledge of glacial phenomena has been 
considerably advanced by a paper on the 
glaciated area of Ohio, recently read before the 
Boston Society of Natural History, by Prof. G. 
T. Wright, of Oberlin. It is published in the 
American Journal of Science for July. 


Mr. F. W. Levander, F. R. A. S., has compiled 
a general index of the first twenty volumes of 
the Astronomical Register, which cannot fail to 
be of great use to astronomers and observers. It 
is printed by Alabaster, Passmore, and Sons, 
Fann-street, E.C., and presumably is published 
by them. | 


The Lords of the Committee of Council on 
Education have, by a recent minute, decided to 
withdraw the prizes hitherto given to candidates 
in the science examinations who obtain a first 
in the elementary stage of the various 
subjects of science, substituting certificates of 
merit, and retaining only the prizes given in the 
advanced stage. The money hitherto devoted 


to prizes will be employed in providing for 36 
national scholarships—12 each ycar—which will 
be offered in compctition to students of the 
industrial classes, und awarded at the annual 
examinations of the department. The national 
scholarship will be tenable, at the option of the 
holder, either at the Normal School of Science, 
South Kensington, or at the Royal College of 
Science, Dublin, during the course of the asso- 
ciateship—about three yours. The scholar will 
receive 308. a week during the session of about 
nine months in the your, second-class railway 
fare to and from London and Dublin, and free 
admission to the lectures and laboratories. 


LETTERS TO THE EDITOR. 


——+o-9—_ 

Ve do not hold ourselves responsible for the opinions of 
our correspondents. The Editor respectfully requests hat all 
communications should be drawn up as briefly as posmbdie.} 

AU communications should be addressed to the EDITOR of 
T Exorien MECHANIC, 31, Tavistock-street, Covent- garden, 

C. 

All Cheques and Post-ofice Orders to be made payable to 
J. Pass{xore Epwaxpa. 

„In order to facilitate reference, Correspondents, when 
speaking of any letter previcusiy tnserted, will oblige by 
mentioning the number of the Leticr, as well as the page on 
which 4 appears. 

“I would have everyone write what he knows, and as 
much as he knows, but no more F aud that not in this 
only, but in all other subjects: For such a n may 
have some particular knowl and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences derive their original.“ 
—Montaigne’s Essays. 

— — 
TEMPEL’S COMET. 


21634. I am much obliged to“ F. R. A. S.“ and 
the writer of letter 21615 for their kindness. 

The comet whose elements are Sven by 
F. R. A. S.“ is the comet 1873 II., which came to 
perihelion in 1878; but the comet I was inquiring 
about, and whose apparition took place in 1879, 
according to H. S.,“ is the comet 1867 III. I 
believe they are both called sometimes Tempel’s 
Comet, and both came to perihelion in 1873. Iam 
rather pleased that the comet of 1579 has came up 
true to time, for it is rather an interesting comet. 
I have not the smallest doubt that the motion of 
this comet is actually commensurable with that of 
Jupiter; that is, mean anomaly of comet always 
equals twice mean longitude of Jupiter + a constant 
+ periodic terms. These periodic terms, however, 
are of enormous magnitude not, as in the case of 
Jupiter’s satellites, where the periodic inequalities, 
due to commensurability of motion, are insensible. 

m some very rough calculations that I have 
made, I conclude that, in consequence of the in- 
equalities due to commensurability (leaving out of 
account the other smaller inequalities), commencing 
at about 1870, when mean diurnal motion was about 
600", this will be 545” about 1916, 600” aguin at 
about 1962, 645” at 2006, and again 600” at 2050, 
completing its period in about 180 vears. Another 
consequence is, that the nearest possible conjunction 
with J upiter can never be precisely at the point of 
minimum distance of the orbits, but at a certain 
distance therefrom—perhaps 30°. This insures the 
stability of the comet’s orbit, so far as the action of 
Jupiter is concerned. The nearest conjunction this 
century took place about 1870, to which, of course, 
is to be attributed the great amount of the special 
perturbations about that time. Such a conjunction 
will not take place again till about 1962. The con- 
junction that may take place at 1916, or thereabouts, 
will be one at which the distance of Jupiter and 
the comet will be the greatest possible at a 
conjunction. 

I have before observed in the E. M.“ that com- 
mensurability can be produced by an irregular 
medium, or, which is really the same thing, by a 
series of smal) but irregular collisions. The action 
of a regular medium varying inversely as the square 
o distance from the sun and no doubt if it obeyed 
other laws of density, but not, I believe, if the 
density were uniform—would simply diminish the 
coefficients of the commensurable inequalities if 
that state were once estublished. 

In the case considered, commensurability might be 
owing to the original elements for the limits of the 
mean motion, for which commensurability may be 

ssible, is very considerable. That it may really 
be 80, a certain complicated condition must be 
fulfilled connecting the osculating elements of the 
comet at any epoch with the mean longitude of 
Jupiter at the same time. There are other cometa 
besides Tempel’s of 1807 which most certainly fulfil 
this condition. I should be obliged if any corre- 
5 could give me the elements, or at least 
the osculating mean motion for 1879, of 5 
of 1867. W. O. E. 
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DIALYTE TELESCOPE. deféct. He used three rigid planes, each having a property, and he can have no claim upon the other 
121635.J—1 Mar say, with regard to this con- | Separate path in the water, but he put vertical ai 


1 À po rty, for that is not included in his m ; 
truction of tele „al hl to the planes, and, although he left the sterns open, | But if, after a sale money is Owing to the mort- 
dike ts undertake dE 1 Kalt be N aie yet the effect was as bad as though they had been gagee, he could have a right of action for the 


months to come, that I shall not be able to do | solid, and the“ drag was there, thus marring the same against the representative of the decensed 
so, and I do not think that any optician would experiment. mortgagor upon the covenant. 
undertake to Koran lep the performance of such an Y Passencers—By-Laws, PENALTIES 


: Ranwa 
instrument, although I have no doubt there are (51156).—Many of the by-laws made by railways 
those who would undertake to construct it, accord- have been held void by the courts of law on the 


ing to directions, Prismatique. ground that they were unreasonable. In the case 


of “ Bentham v. Hoyle, 24 1 1878, (L. N. 
3 Q.B.D.), it was held that the rule which makes 


completely out of the water, the planes only, and 
THE SLIDE RULE. the vertical connections from boat to planes, being any person travelling in a carriage of a superio 
[21636.]—" ECCLESTON ” (21425) will on my | in the water, and the little waves now and then cleas to Tk ticket liable to a penalty of e 
not having pned to his letter earlier, when he sees Just touching the model. The boat was heavily void as being unreasonable. In “ Dyson v. 
I am writin om seven thousand miles away. made, and was towed at variousspeeds. L. and N. W. R.” (March 1881 L. R., 7 d. B. D., 
As regards his Tey I remember that some é . 14 thing happened 32), it was further held that auc a by-law conld 
years ago Messrs Elliott Bros. used to make a siz- | Which Mr. Froude predicted. It was going well not even be enforced against a fraudulent traveller. 
wen slide rule, taking up one-fourth of a four- above water, when suddenly it took a dive, and The same result happened as to the regulation that 
folding two-foot rule; but personally I have found | went a long way under water, and I had to stop tow- a passenger must show or deliver up his ticket under 
my 104in. Tavernier-Gravet no inconvenience to nd to a penalty, as was decided in Saunders v. S. B. R. * 
carry about in a breast pocket. There are also a sa Pei it, and started a as before. R., 5 Q. B. B., 456). These cases show how the 
f tried various kinds of fixed planes, su sed ee stand; but I know of no decision upon 
aome a them mere transparent discs, others made Sened 5 1 1 1 self - acting 
in che form of a watch; but I have not found an diwar O panes, and with these there was no more j passen ithout bejag 
i 4 diving. The greatest angle that these planes could labil to aa pore an 5 . can 
to a common longitudinal sliding rule. That is, assume did not exceed 30°, and at this angle the boat | > htly prevent his passing on to the platform 
however, a matter in which there are bound to be | started: awkwardly climbed to its proper Place without is showing a ticket 
differences of opinion that can little affect the | ove water (its motion somewhat resembling a By 
s tyro,” whose interests“ Eccleston” has at heart. | duck going upstairs), but when once fairly going, PARTNERSHIP — ACCOUNT Scar (51169).—-If I 
should strongly recommend any beginner to | the tow line had less and less strain as the speed | am right in supposing that the partnership between 
take an ordinary Routled e two-foot rule, that can | increased, and the planes appeared to become A. and B. is at an end, and that B. has admitted 
| perfectly horizontal. J had every reason to be owing A. a certain sum, and has promised to pay 
satisfied with the self-acting planes. The total area it, then there is what we call an “ account stated 
of the three planes amounted to about one-sixth of | between the parties, and A. can sue B. for that 
the load line area of the boat (when the boat was specific amount, which he should do at once by a 
merely floating). writ from the High Court. 


20th July. Thomas Moy. STEPCHILDREN —MAINTENANCE (51160).—It 57 
Sets i ill. 4, e. 76, 
INFLUENCE MACHINES. reg bt Pa Oatu d puds ani ade 


5 note on p. 390, was, I am pleased | whether legitimate or not, as part of his own 
ollowed by a kind offer on the part | family, until they attuim the age of sirien years, 
of Mr Wimshurst, and I hope that some one will or until the death of the mother. f 
j Fred. Wetherfield, Sokeitor. 
2, Gresham-buildings, Guildhall, E.C. 


the actual pointa here raised. Ido not think the 


mail day, which I hope will enable anyone to follow 
up the study for himself, 


Theodore Reunert. 


M. RAOUL PIOTET'S NEW MODEL 
FOR SWIFT STEAMERS. 

Fae om WOULD like to make a few observa- 
tions on 
on page 455. Having tried many experiments upon 
model boats of various forms, I commenced with 
the uotion that a boat, having a flat floor, would 
be the most suitable form to adopt in order to obtain 


venture to point out to the gentleman who felt it 
necessary“ to trouble you with letter 21061, that 
readers of the ENGLIsH MECHANIC are not much in- 
terested in disputed questions as to the priority of 
inventors but the 


XANTHINE — ANIMAL AND VEGE- 
TABLE OILS—BRICKMAKING—LEAD 
FUME—CIDER IN BEER. 


(21641.J]—“ XANTHINE?” (query 51092, page 444) 
can only be detected in wrine i very large quan- 


liquid should be evaporated to five or six litres, 
and precipitated with baryta water. The precipi- 
tated sulphates and phosphates are filtered of, and 
the filtrate is further evaporated until salts crystal- 
lise out, which are removed. The mother liquor is 
then largely diluted, solution of cupric acetate 

the whole beiled. A pale brown pre- 
cipitate will rapidly form, which is filtered off 
aud washed with cold water. It is them dis- 
solved in hot nitric acid, and precipitated with 
nitrate of silver. This precipitate is waahed, 
dissolved in boiling dilute nitric acid, any 
‘chloride of silver separated, and the liquid coneen- 
trated and allowed to crystallise. The compound 
‘obtained is treated with ammonio-nitrate of silver, 


make it worthy of a reply, and 1 suppose the simple 
answer is that if Holtz described the Wimshurst 
machine, he never made one, and consequently no 
one could have been “already familiar with it.“ 
Our Swansea friend favoured us with some letters 
breathing the same kind of spirit in the last volume; 
. C but although there have been many inquiries as to 
self). One naturally imagines that o flat-bottomed how to make the Voss and the Wimshurst machine, 


punt, for instance, ought to travel quicker than an | I have not noticed that he has lent us the benefit of 
ordinary one would when rowing, but experience | hi i i 


proves this to be false. Now, on reflection, we tind 
that there is a momentum in the ordinary 
shaped boat which keeps up the speed durin 
the returning strokes of the rowers, whic 
the flat-floored boat appears to be deficient of, to a 
great extent: whilst in the event of an vessel, or 
model of same, having a flat floor, the termination 
of same is the rock upon which the idea splits. 
I bavo found that even enlarging the ordi stern 
poat to, say, twice its usual sectional area wil prove 
very detrimental to the velocity to be obtained ; that 
is to say, that auy object which presents a vertical 
Hat surface to the water at the stern of the vessel 
will fatally act upon the speed, for the reason that 
the water will not follow to fill the cavity caused 
by gaid incumbrance, and the vessel is restrained by 
the tendency it has to go back, as it were, to fill 
the void. Let several persons gather in the stern- 
sheets of any boat until some of the sternboard is 
immersed, and notice how heavily the bout will row 
until they divide themselves so as to remove the 
impediment. A., Liverpool. 


the moving mass itself (and here I would just 
observe that experimenting upon the best lines for 
moving bodies in water by means of weights over 
pulleys, or b towing, are eutirely misieading if 
their results be compared with experiments with 
propelling arrangements contained in the vessel's 


accept the sed office of ehairman, as sug- 
gested by Mr. Wimshurst. 


LEGAL REPLIES. 


(21640. ] —PARTNERSHIP—RENY (51118).—I cap- 
not make out whether the querist and his friend | water and decomposed by a current of sulphuretted 
were partners in the business. If they were hydrogen. The liquid isagain filtered, concentrated 
partners, although without any writing, and the to a small bulk, and allowed to stand, when fiocks 

ebts were contracted in the Partnership business, mp: e gr [ 
then of course the friend is liable, but not other- urify it, the produet is dissolv in concentrated 
wise. As to the rent, this is equally vague. If the | ydrochloric acid, the liquid clarified by animal 
friend was a lodger, then his goods would be safe | charcoal, and the clear liquid evaporated to dryness. 
against the landlord’s distress under the Lodger’s The residue is treated several times with ammonia, 
Goods Protection Act; but if not they could be | which is evaporated off at a steam heat. It is then 


LANDLORD AND TENaNtT—Drarns—Damaces 
(51127).—If A. can prove distinctly that B. agreed 
to put the house into tenantable repair as a con- 
sideration for his accepting the lease, and if he can 
show as a fact that the drain in question was out of 
order at that time, then I think A. has a right of 
action against B. for his breach of contract in 
neglecting to repair his drain, in which action he 
could recover as damages whatever it may now 
cost him to put the drain right. But much must 
depend upon the facts, and I only state the general 
principle in such cases, 


mineral oils by or ahs the substance with 
alcoholic potash, boiling off 
the soap in water, and shaking the liquid seve 
times with ether. The ether removes the mineral oil. 
On acidifying the soap solution, the fatty acids 
corresponding to the animal and vegetable Oils are 
Precipitated. Nearly all fatty oils yield 95 per cent, 
of their weight of fatty acids when treated in this 
Way, so that the amount of the Original animal or 
ily calculated. Exceptions 
il, bottle-nose oil, butter 
fat, and 5 and cocoa-nut oils. Rosin 
e a vegetable oil, but rosin oil like a 
mineral oil. The mineraloil can be recovered by 
carefully evaporating the ether. If there is any 


(21638.)—THE interesting letter of Mr. Lewis 
Wright in to-day's issue, reminds me of my own 
experiments in the same direction, with m els, in 
1861. 

I believe Mr. Lipscombe, of Temple-bar, was 
the first to patent this idea. He built a schooner 
to prove his theory, but its speed never exceeded 
four knots an hour. All the benefit which the long 
slope of the bottom gives is absolutely lost by that 
which your correspondent describes thus: „The 
stern is a vertical plane.” This fault will ruin 
M. Pictet's experiment. 

The Rev. Mr. Remus (or Ramus) followed in the 
aame track: but he divided the slanting bottom into 
three or four sucerssive planes, thereby dividing 
the vertical plane ” stern, and somewhat reduc- 
ing the fault of Mr. Lipacombe and M. Pictet. 
But if ever Mr. Remus bulda a real vessel, he will 
find that the water will enter such a protest at each 
apex where the vertical planes end, that will teach 
him a lesson. . 

The late Mr. Froude tried some experiments 
with his usual care, but he omitted to remedy this 


of one well cannot prevent his neighbour from 


stance strongly. 


c In reply to the query KORTO, headed “ Briek- 

Ray where the water in the well came from, and 80 muking (p 374), the white efflorescence on 
the well owner's rights (if any), would be too some bricks ot cra atten was found to be due to 
the presence of sulphate of maguesium in the clay 
used. The addition of a small quantity of lime ta 
the puddle-mixture would probably prove a curg 
* 


MORTGAGE — POWERS or MORTOAGER (51140).— 
The mortgagee can only sell the mortgaged 


Juny 27, 1883. 


for the trouble, by forming the sparingly soluble 
sulphate of lime and insoluble magnesia. 

“ Lead Fume ” (query 50991, page 420) is of so 
complicated a nature that it is difficult to give 
proper instructions for its analysis in any reasonable 
space. should recommend F to treat the 
sample in porcelain with a mixture of strong nitric 
and sulphuric acid, and heat till all nitric acid and 
the greater part of the sulphuric acid is volatilised. 
Then cool, add water and one drop of hydrochloric 
acid, boil, and filter. On the filter be found 
sulphate of barium, silica, silicates, antimonic acid 
sulphate of lead, and chloride of silver. The lead 
can be dissolved out by ammonium acetate, then 
the silver chloride by ammonia, and the antimonic 
acid by ammonium sulphide. In the main solution 
will be found arsenic acid, copper, iron, zinc, &c. 
The state of combination of the lesd in the origi 
sample will be a difficult matter to arrive at. If a 

i of metallic lead, with oxide, carbonate, 

hate, and sulphide, were treated with weak 
acetic acid, air being excluded, the CO, evolved 
ight be calculated to carbonate, the excess of 
lead passing into solution representing that present 
as oxide. Ammonium acetate would then dissolve 
the sulphate, and by estimating the total lead and 
pan in the sulphide of lead and metallic lead 
could be calculated. What good it would all be 
ker gone I 9 know. 
ider in Beer ” (query 51031, page 443) might 
be detected by proving the presenoe of o anid: 
For this purpose the beer should be concentrated to 
one third , treated with milk of lime in alight excess 
filtered, evaporated somewhat further, and mix 
with two measures of absolute alcohol. The pre- 
cipitate is suspended in alcohol and decomposed 
with sulphuric acid, the liquid filtered, and neu- 


tralised with lime in the cold. The precipitate of 
calcium sulphate and malate is boiled with water 
the filtrate treated with a few drops of acetate of 


‘barium, and the clear liquid precipitated with ace- 
tate of lead, when the characteristic malate of lead 
will be obtained as a white precipitate, which on 
boiling with the liquid fuses to a waxy, semi- 


nt solid. 
Sheffield, July 21. Alfred H. Allen. 


ARCTIC COLD. 


[21642.-—I am much pleased with Mr. John 
Hampden’s remarks (letter 21633). The disparity 
between Arctic and tropical temperature has often 

uzzled me, and I may add, much more in connec- 
on with science and our comparatively small 
lanet. Are we really 9¢ millions of miles distant 
rom the sun? Of course, I know this is an out- 
ragoous question to ask, especially when put by a 
first-class Greenwich schoolboy of 62 years ago. 
But, though in former days no mean astronomer 
myself, yet I confess to many strange ideas often 
floating across my brain in connection with our 
little, yet wondrous globe, and the mighty s 
above and around us, with its glittering myriads of 
planets, stars, constellations, nebulw, occasional 
comets, meteors, &c., &c. 1 wonder, more and 
more, how it is that, if the sun gives us heat as we 
know it does —and is at such an immense distance 
from us, a base —as Mr. Hampden well remarks — 
of only 3,000 miles, can produce, at each end, the 
extremes of temperuture we find. 

It bas been my lot to visit parts of the globe 
where these extremes are found. In my young 
days I was at Batavia working in the hold of a ship, 
nye cased only in fiannel (always the best), with 
a temperature so great as to almost suffocate one— 
indeed, nearly every vessel had crews dead, dying, 
or sick—and only constant exertion, producing much 
perspiration, with keeping up bodily strength by 
proper liquids and light food, enabled me to remain 
in good health. Ihave also been at work on my 
cottage roof in Australia, with a good thermometer, 
fixed in the coolest part inside, showing 1004“. I 
have, likewise, registers of heat and cold, kept 
continuously for years in all regions and various 
degrees of temperature ; but, though far north and 
often ice-bound in 1850, when on the search for 
poor Franklin and his lamented comrades, I was 
never a winter within the Arctic circle. Still, I 
have, necessarily, for my historical work, a vast 
number of recorded facts, and one or two of these 
I will presently mention. 

But extreme cold is not confined to the Arctic or 
Antarctic regions. It has been found all over the 

lobe, according to the elevation of positions. That 

need not point out. Most everyone knows that 
the summits of equatorial mountains are covered 
with ice and snow. Thus, it is not the mere 
extreme ends of a buse in such a triangle as Mr. 
5 aptly introduces we have to consider ; 
but the condition of our atmosphere at certain 
heights. 

Again, look at a chart of isothermal lines, and 
see how it shows unevenly in equal latitudes. I 
have felt the cold in Germany, and still more in 
New York State, quite as much as I have in Tierra 
del Fuego, or more away south. Indeed, one 
winter, January, 1866, when I was living on a 
hilly district, near the Hudson River, I sent an 
account to the papers of a terribly severe night we 
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experienced. I had te keep from bed so as to get | counterpoise being around the South Pole, whero 
warmth by exercise in walking about the verandah | extensive coutinents have been found. The northern 


of my house, though I also remained up to person- | base is nearly even, on the 


ally feel the temperature and watch one of the 
most magnificent displays of aurora that I think 
could ever be seen. There was not a cloud in the 
heavens, but the wind came in strong. fitful. 
musical gusts, at right augles to the splendid 
shooting Fights which darted from a dense bank in 
the north, sometimes all ablaze, then like the 
„merry dancers, so often described. During the 
past mid-day my inks had all frozen hard, though 
with a good fire ouly a yard off in my study. My 
beard, too, was covered with icicles while engaged 
writing in pencil, and the meat and bread required 
all my power to force a knife through, and at 
evening the kerosene was congealed, even with the 
lamps alight. Pickles were frozen, and all indoor 
plants perished though well protected. At night 
fires in every room were maintained, and an 
erican stove was placed within two yards of 
our bed, where my wife lay, occasionally supplied 
by me with cups of boiling coffee, heated pickles, 
broiled ham, and toasted bread—the best things to 
administer in such extreme weather. Yet, the 
breath as it ascended, formed in beautiful] miniature 
crystals on a not high ceiling above, while any 
coffee left in the cup and placed on the stove soon 
became congealed ! 


About three in the morning, the cold seemed to 
have culminated in its intensity. Unfortunately, I 
had not long removed to there, and my instruments 
were not with me. But as the registers in New 
York City showed 15° below zero, it must have been 
at our elevation at least 35° below zero. A taste 
of such cold, however, was experienced here in that 
memorable snowstorm of January, 188). At its 
height, towards dusk, I p sely went out in it 
for a walk of four miles, and extremely difficult it 
was to get along through the enormous drifts. On 
return I was like a guy, with beard, moustache, 
and eyelids frozen hard, and pendant icicles from 
my fur cap. 

Records, however, ut various times from the 
Arctic regions show extraordinary degrees of 
severe cold, and also singular fluctuations. My 
notes refer to Norember as aost invaribly bringing 
a wave of milder and even sometimes warmer 
temperature. But running my eye now over two 
or three hundred references I have made to the 
officially recorded temperatures of the Polar 
regions, I find the cold in Hudson Bay and its forts 
and territories quite as bad as at our farthest north. 
On one voyage to Hudson Bay “vinegar, oil, sack, 
and all liquids with meat, had to be chopped, even 
as rum and p were in higher latitudes on some 
of our searching expeditions. Water next to the 
body oo there in a bottle for more warmth) 
became solid ice; mercury froze at —47}. Dr. Rae, 
on Jan 21, experienced 72° below zero; Back, 
in only lat. 62%, had 70° below zero ; Kane, in 1805 
70° below zero; Saunders, in 1849-50, 654°; an 
Ross, in Port Leopold, the same. 


Many other recorded instances I could give, but 
such would be tedious and unnecessary now. But 
I may add that, even off Cape Horn, on one voyage 
our vessel was like a mass of ice, and we had to 
send up and lower a man down who had become 
frozen stiff while refastening a topgallant sau. 
Yet neither then, nor at other times, did my 
wife or I experience harm from it. This led me 
once to ask the late Admiral Sir Edward 
Belcher if he considered any sort of regis- 
ters we possessed really showed the actual 
truth. It did, and still does, seem to me most 
extraordinary that man could ever bear such a great 
degree of cold as that shown by any register at, say, 
only 72° below zero, though I have seen records of 
more than that, even to 755. However, the greater 
puzzle to me is, as Mr. Hampden says, how these 
extremes of heat and cold are produced in such a 
limited space as that occupied by our earth and its 
thin casing of atmosphere, if the sun be at 93 millions 
of miles distance from us. Of course, these remarks 
now are but made as crude opinions and ideas, more 
to elicit inquiry than to express anything decided. 
Nor do I seek, or could I join in, controversy. My 
age prevents all but close attention to the great 
work I am engaged upon, so that I may try and 
have it completed ere I pass away, though fora 
change I do dash off my thoughts 5 
other subjects; 34 geom devotion to everything 
bearing on geographical science, particularly as 
relating to Arctic and general explorations, and the 
collating of facts into, now, fifty, and eventually 
more folio volumes of manuscript and figures, 
greatly incapacitates me for aught else where dis- 
cussion might be required. So I merely put forth 
these notes to open up the question for others, if 
need be. 

It must not be forgotten that our globe has under- 
gone, and is still undergoing, great changes. In 
the periods of time, long before our present acknow- 
ledged era, I doubt not that Australia and Asia, 
with the intervening islands were all united. There 
isa physical law in regard to all large bodies of 
land which tapers them off to the South, from an 
almost uniform base in the north. The southern 


arallel of 70°, just 
within the Arctic circle, for, as I advanced iu letters 
on the subject of Polar research, some 34 years ago, 
and frequently since, I conceive the whole of 
Greenlaud, and lands, discovered or not, to be an 
extensive Archipelago, having a direct channel, or 
gateway, through Smith’s Sound to the, possible, 
open sea immediately around the Pole. Water 
currents come from the north-west, and 
north (note the remarkable drift of the Resolute 
by herself, for 1,140 miles after being abandoned in 
the ice, far away north-west. he For, and 
the ice-floe drift of the Polaris’ crew, &c.), 
and, I consider, also the north-east round the 
Greenland Archipelago. Everything has some 
vital functions belonging to it. Man could not 
exist had not the waters upon the earth—the 
mighty ocean—got its arteries and veins, through 
which a constant current of life runs. Thut cur- 
reut, which impinges on our shores, comes, with its 
warmth, in such a nearly exact even breadth of 
stream, that positions may be almost regularly de- 
itermined by trying the sea temperature, the same 
as should be done when in the supposed vicinity of 


ice. 

This Gulf Stream, then, when beyond us, [ 
believe to branch off north-easterly and northerly, 
and, as I have said, north-westerly around the end 
of Greenland, tinally coming down again through 
Smith’s Sound. But what produces the extraordi- 
nary cold and ice there I cannot venture to say in 
a communication like this. My task is simply to 
gather and collate facts. Still, even within known 
history, as asserted, there is evidence that Green- 
land and the North possessed a much milder 
climate. So there may be a change with our island 
when the Atlantic and Pacific Junction Canal is 
completed at the Panama isthmus. The Gulf 
Stream being, then, deflected, may causo our ports 
to be frozen up, equally as much as those on the 
American seaboard and Canada, in even lower lati- 
tudes than ours. In fact, the beautiful and won- 
drous harmony of nature is such that everything is 
counterbalanced at one time or another. On my 
voyages in distant regions, I have often correctly 
foreseen coming winds and weather by present 
temperature. 

This may be explained by referring to a 
heated room. Let the room be properly venti- 
lated, then the hot air will ascend, and as soon as 
it does a cooler current comes rushing in from 
below. Even ordinarily we tind this. My study 
is generally kept at one even temperature, yet my 
feet are frequently chilled through the undercurrent 
of cold air huding its way in at every lower crevico 
as the warmer air ascends. Thus with our earth 
of which we are but only beginning to learn much 
about. Excessive heat to-day is sure to produce 
undue cold to-morrow. The tropical fires are 
never absolutely coutinuous, but are relieved by 
hurricane blasts, which tend to modify and purify 
the air, though devastating in their course. Siau- 
larly with our internal fires. Vent for them is 
fuund in many safety valves of the earth where 
volcanic eruptions occur. Indeed, respecting this, 
I recall to mind an amusing incident that happened 
to me some years ago in South America. 


One evening I was walking along a principal 
street on the way to a jetty, where my boat’s ciew 
were waiting to take me on board a small vessel I 
commanded, and which was to sail next day to the 
far wild South, when a wealthy merchant, himself 
a scientific and talented man, stopped me by a cag 
post. I had dined at his hospitable mansion the 
day before, and from much of his discourse then, I 

uessed what was coming now. But, despite the 
Importance of my time, I could not courteously 
get away from him as he clung to the lamp-post, 
nor would he, in his eager talk, adjourn to a café. 
Moreover, I was interested, as at all times, in what 
he said. Thus, for nearly an hour, did I patiently 
listen to his idea of there being a large opening at 
each polar extreme, through which the earth’s 
heated gases escaped from the interior in addition 
to other minor eruptions.” I was pressed to 
examine into this should I ever get to the open 
and warm seas around the Pole,“ for ‘Sit would 
explain the cause of so much ice and cold around 
that immediate area.“ 

I need not go into more of the question now ; but 
I mention it to show how diversified are men's 
ideas on various scientific subjects. Consequently, 
the true philosopher and savant will (apart from 
our human infirmities) agree to differ. 

I have paid much attention, until overworked 
lately, to Mr. Hampden’s controversy, and always 
read his remarks, in one Northern paper especially, 
with attention and pleasure. What I have now 
suid, therefore, will, i hope, explain to him that I 
have well taken up the subject in my work, and if 
it ever sees light in print (which is extremely 
doubtful, as publishers say, for so extensive an 
undertaking), all that I could bring to bear on the 
question has been duly entered and examined. 


W. Parker Saow. 
Bexley Heath, July 21. 
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PLAGIARISM. 
[21643.]—In reply to Mr. Ackroyd’s of 
plagiarism in your paper of June 22, it is cient 
to say that How a Man Walks was not given in 


our columns as original, being printed in the small 

used for selections from other journals. 

e copied it from the Scientific News of San 

cisco, where it appears (as a selection) without 
the author's name, or the source whence it was 
taken. We have seen it similarly printed in several 
other American papers. 

Ed. Pop. Sci. News.” 
Boston, U. S. A., July 10. . 


ISOOHRON ISM. 
(Continued from page 436.) 


[21644.] — TRE Figs. 2 and 3, page 435, show 
the top and bottom curves pinned into the stud and 


collet. Usually the cylindrical spring is made as 
near as possible the height from the collet pinhole 
to the pinhole in the stud, when screwed on the 
cock and the latter on the plate, the distance of the 
coils from each other being the same when in the 
chronometer or watch as when out, and take their 
own unrestrained form. This, no doubt, is aoe 
right for pocket watches, because they are as likely 
to be laid on the face as the back, or vice vers; 
and when worn or h up, the pressure of the 
pivot ends will be eq or nil, according as the 
watch is upright or inclined. But in a marine 
chronometer, the cook-pivot presses with all the 
weight of the balance, spring, collet, rollers, and 
on the diamond endstone of the jewelling, 
amounting to a little less than 6dwt. To relieve 
this, the spring is sometimes made with the coils 
much farther apart, but compressed when the stud 
is screwed down, the balance being above the 
ring when the dial is uppermost, or when the 
ometer swings in jimbals. Some of the old 
masters entirely suspended the balance; but, strange 
as it may seem, the “Ep endstone will sometimes 
be slightly dri e upper pivot end, as badly, 
if not worse, than the lower, though the one I saw 
was not a diamond, but a sapphire. It is not un- 
common in ordinary watches to find the diamond 
cut by the pivot, and ruby endstones nearly always, 
after a few years’ wear. Sapphires are better ; 
diamonds the best. 

Before closing this part of the subject, I wish to 
point out that isochronous vibrations in a watch 
are not always attained, though the pendulum 
spring be pinned in according to rule; much de- 
pends 1055 s a of 55 being free 
sprung (that is, having no curb pins or regulator) 
or, having them, also the play ef the spring be- 
tween them, whether the outer coil preases more 
on one than the other, or both pins stand on the 
same line from the staff hole, or on two lines, the 
inside pin being nearer the stud than the outside 
one, or vice vers; any of these arrangements may 
have an effect on the short arcs. The escapement 
must be correct in all its actions, such as perfect 
freedom of the wheel teeth inside and outside the 
pallets of the ruby pin in the fork, and safety pin 
on the roller, wheel and pallet depth, end and side 
shakes of the pivots, especially those of the balance 
staff. In the chronometer, the escape wheel teeth 
should be equally free of the impulse roller, each 
lock safely, the locking stone set at the right angle, 
detent set on to the Sank Heer discha spring 
set on to the detent, pe age ift of both, and correct 
drop of the escape tooth on to the impulse pallet. 
It is not less important that the main spring be 
porteciy free in the barrel, that it may give out its 

orce without flirting, or irregularity, and that the 
fusee and train wheels run with perfect freedom ; 
for it must be remembered that the mechanism 
only helps to keep the balance vibrating, and in- 
dexing the same; the divine hand keeping time in 
the pendulum spring, which is to the what 
gravitation is to the pendulum. 

Sir, having so far entered into this branch of 
watchmaking, I think I am bound to give (with 
your permission) some information of the compen- 
sation balance, which plays as important a part as 
does the pendulum spring ; indeed, one without the 
other is very much like having only one ear. First, 
I must pon out that the pendulum spring, being 
made of steel, is subject to changes in its elastic 
force and in its length, in different degrees of tem- 
perature, which causes a watch (having a balance 
made of one metal only) to become a sort of chro- 
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nometric thermometer; indeed, one was used at 
Greenwich Observatory some few years ago. Now, 
it has been ascertained that a pendulum spring 
loses its elastic force, and also lengthens as the 
temperature increases, the former causing a loss on 
time of about 312sec., the latter 19, and the ex- 
pansion of the balance 62sec. per diem for 60deg. 


of Fah., viz., from 32deg. to 92deg., making ai 


total loss of Gmin. 33eec.; therefore, a plain 
balance is no use in a chronometer or pocket watch 
in various temperatures if we want them always to 
show oorrect time. But by applying a compensa- 
tion balance, well adjusted, the above error can be 
reduced to within 3 to bsec. a day, and is generally 


as follows :— 


Heat. ...85deg. to 90deg. — 0°Osec. per diem 
Temp. ..60deg. to 70deg. + 15 „„ „, 
Cold... .32deg. — 25 5 „ 


and will be — 0:0 at about 50deg. or midway 
between 32deg. and 70deg. The ce is e 
of brass and steel. A piece of the best steel is 
drilled through the centre, and turned true on the 
edge ; it is then put into a crucible with fine brass 
wire, put into the fire aud melted on to the rim, 
and when cold the brass is hammered to harden it, 
then turned true, leaving a ring, in thickness ac- 
cording to the diameter of the steel, the inside of 
which is turned out in the form of a pill-box lid, 
having the ring of steel in proportion to the brass 
about as 2: 5; next, the bottom is filed N 
only a diametrical bar attached at the ends to the 
ring of braas and steel lamina; in the ring and just 
above the bar at each. end, a hole is drilled ; also at 
90deg. from these holes are two others, the four 


being tap to receive the guarter meantime 
screws (and which are not shifted in adjusting the 
„and 


balance): many other holes are drilled, tapp 
screws fitted, 6 to 12 5 of gold, brass, 
steel, and platinum, all which, with the balance, are 
beautifully polished. The screws for 5 
balances are usually made of gold, though some- 
times 2 or 3 pairs made of platinum are fitted when 
weight is required without increasing the number, 
and also for compensating; but for the marine 
chronometer, only two meantime screw-nuts are 
usually fitted, and two weights, which slide on the 
ring by means of a groove turned across the centre 
of each, having a circular curve larger than the 
ring of the balance, and fastened to it by a small 
screw in each. Now the balance is riveted or 
screwed on the staff, the ring is cut open, set true 
and flat; for unless it be, we might as well have 
m made only of brass, steel, gold, or any other 
metal. 

The cutting is usually at points diametricall 
opposite, about 20deg. from the arm, or bar, an 
about 10deg. are filed away, so that when the ring 
is set true and flat, the ends of the cuttings cannot 
touch each other in high temperatures. See Fig. 4. 
a, b, c, d, the ring, the centre circle of which 
represents the junction of the brass and steel; 
a, c, b, d, the quarter screws (a, c, not used when 
weights W, W, are—see Fig. pE 8, 8˙, the spaces 
or cuttings; 5, d, the bar. Fig. 5 is the usual 
marine chronometer balance. 

It is well known that brass and steel expand and 
contract as the temperature rises and falls, but not 
equally, the dilatation of brass to steel being about 
as 5: 3; it therefore follows that, when these two 
metals are attached to each other in the form of a 
lamina, it must alter in figure as the temperature 
varies. Consequently, as shown in Fig. 5, the 
laming in heat move towards the centre of balance, 
as at H, H’, and away from it in cold, as at Z, Z“, 
the concentrio position being in the temperate in 
which the balance is made, and also when out open 
and set true. Now it is evident that, as the angle 
of motion is in proportion to the increase and 
decrease of the temperature, and that the distance 
from one lamina to the other varies as their length 
from the bar, so will the weights fixed on approach 
or recede to or from the centre of rotation of the 
balance the greater as they are placed towards the 
ends, and the lesser as they are placed towards the 
arms, from which they spring. The weight of the 
balance always remains the same, its mean diameter 
only varying as the temperature, the adjustment 
in heat and cold being attained by shifting the 
weights on the lamina to that mean diameter which 
the varying force of the pendulum spring can only 
control in equal portions of time during the unequal 
diametrical mean of the balance, as determined by 
the temperature ; in other words, just as the spring 
gets weaker or stronger, so the balance gets smaller 
or longer, the vibration remaining the same, the 
isochronism of the pendulum spring keeping 
2 575 times when the angle of vibration varies; 

us the two principa, compensation and iso- 
chromem, are of the highest importance in in- 
struments for measuring time. This form of 
balance is the simplest, and most in ordinary use. 
Many auxiliaries and checks have been applied to 
it, such as the bimetallic bar, with standard screw 
weights fixed on the staff, just over the balance 
bar, and checked by two screws to prevent it 
acting in cold, but allowing it to act in heat. Some 
have checks fastened to the laminæ toact in heat, 


) A | it is that the pendulum spring, when 
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Indeed, many forms of checks have been tried, all 
of which give a lot of trouble to apply and adjust, 
and are soon put of order. Balances are now 

made by some makers, that have a very! 
middle temperature error, having no a ries or 
checks. ə middle temperature error exists in 
allo compensation balances, und is shown 
in the uy rates at A, where the watch is to 
time in heat, gains 1-Ssec. in 60deg. to 70deg., and 
loses 2°deecs. at 32deg. Fahr., and goes to time at 
about 50deg. ; yee o pona as 90deg.—32deg., 
90deg. Sg., 8 .—o0deg., 100deg.—50degs., 
and 80 on, can be m to alike ; but a 

error will always exist, which, to get rid of, has 
given us more trouble than any other part of watch- 
work. Lastly, I ought to mention a peculiar fact: 
new, and first 
applied to a ometer, gains on its rate—that is, 
if got to time to-day, it will gradually increase its 
power over the ce, so as to make it vibrate 
quicker each su ing day for months, and some- 
times a year or two, when it will settle down to a 
steady rate, after attaining, perhaps, two or more 
seconds a day. The rate can be reduced by a slight 
turn of the mean-time screws being drawn out. It 
is also peculiar to the chronometer that when it has 
settled down to a rate, if it be then stopped, and 
again set going, it will not take up the same rate 
ae it has been going for a gaye Aae also ma 
t ring becomes very old, say years, 

lose rd its res a become 5 accurate 
rating in changes of temperature. springs 
nave’ leat their elasticity, are very brittle, and 
cannot be bent without great risk of pone ne: B 


Corrections.—P. 435, line 27, read curving.” 
P. 435, line 38, stop at centre, and read c the 
place of.“ P. 435, line 40, read “radius cf. P. 
435, line 55, read arm.“ C should be p on 
the spring's circumference. 


GRINDING AND POLISHING GLASS 
SPECULA. 


[21645.]—I sHALL leave for a while the theo- 
retical study of the subject; not but that there is a 
great deal of theory yet to be mastered by the 
amateur; but I think he has now learned enough 
to follow me inthe beginning of the practical par 
and the practical carrying out of what I have 
explained already of the theoretical part will im- 

ress this upon the mind, and prepare the way for 
urther progress in theory. 

I shall, for conciseness and clearness of descrip- 
tion, take a 6in. speculum, which has the advan- 
tage of boing a handy size for the amateur to 
begin with. shall pass observations where any 
alterations would be advisable for larger sizes. 

The tool that I use to grind and polish and 
the speculum is made of zinc, and the pattern of it 
is represented in Fig. 1. It is made out of lin. 


board, which is about { when planed. This is 
turned with a bevel on its edge, as seen at A A, to 
clear well when drawn out of the mould. On this 
is glued, with marine or carpenter’s glue, or 
ecrewed, four pillars. BBB are marked; the 
other is in the centre. All these are Izin. at base, 
and g at top, and l}in. high. This height, with a 
little over fin. for the thickness of the body of the 
tool A A when finished, makes the whole effective 
thickness of the tool at least 4 the diameter of the 
speculum to be worked. This proportion I think 
5 to secure perfect rigidity of the trol. 
under the slight strain it has to sustain by the 
weight of the overhanging part at the end of the 
stroke, being balanced by the lever C being pales 
by the string that connects it with the end of the 
balancing beam G G, shown in Figs. 1 and 2, Vol. 
XXXVI., p. 113, and in my last letter, p. 315. 
shown in Fig. 1, marked F And here I may 
observe that I take it for ted the amateur has 
mastered my previous letters. I shall, however, 
have to refer to much of what I have written on 
the theory, and perhaps here and there restate it: 
but all this will be a real advantage to the amateur, 
as making him more thoroughly master of the sub- 


some fastened to the outside to check in cold. ject as a whole. But to proceed. It will be ob- 
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served that I am as careful to avoid flexure in the 
tool as I am in the speculum. Some amateurs 
think that they can use a tool of any thinness, and 
rest it anyhow on a bench or table. It won't 
matter so as they have their speculum in thickness 
2 its diameter, since Mr. Wassell says that is a safe 
thickness for the speculum. Fatal mistake! for 
while a truth is stated as far as it goes, only one 
half of the truth necessary to be known is given. 
Now, Mr. Wassell says you must be as careful of 
pou tool as you are of your speculum as 
flexure, for a bending polisher will never 
make a good figure. Thin tools may do for 
deep curves, as in the making of ordinary 
lenses, where the arch of the curve adds immensely 
to ite rigidity, and where the exactness of the curve 
is not a quarter so important as in the compara- 
tively flat curve of the speculum tool, which to 
form a surface that bas to reflect, not refract, the 
rays of light: hence rigidity of tool for speculum 
working is as important as the rigidity of the 
speculum itself, specially so when any weight is put 
on the tool, as when we work the speculum on it, 
as in the old masters’ mode, or in the modern mode, 
with the tool on the speculum, when any attempt 
is made to balance the overhanging part at the ex- 
treme of the stroke, which is really the only philo- 
sophical way of working in the modern mode of 
tool top, which is certainly the best mode for large 
specula. We will now return to Fig. 1. The 
four pillars are connected together with three rib 
pieces. Two are marked DD # at bottom and } 
at top, and three other rib pieces, one marked E, 
strengthen the space between the three outside 
pillars: thus a very strong aud light tool is 
made. The three outer pillars are in the casting 
drilled to their base and tapped with zin. thread. 
The object of these pillars and holes is to hold 
the casting to the faceplate of the lathe by three 
bolts, with equal thickuess untapped nuts between 
them, and the faceplate to keep the casting from 
rocking or straining on the faceplate, thus is the 
casting firmly and without strain fixed for turning 
its face and edge. I may further explain here 
that the centre pillar is drilled and tapped ŝin., 
and a lever, C, is screwed into it when the tool is 
being used on the speculum in the machine; but 
more of this in its 1 place. Now, before I 
peed to the turning, I must say a few words to 
elp the amateur to cast his tool in zinc, and here I 
should be thankful for the help of any of our 
readers who may be ableto tell us how to cast from 
such a pattern in a better way than I am about to 
describe. Now, one defect in all my attempts to 
cast from this pattern in a closed mould—i.e., with 
two boxes, is, that on account of the contraction 
of the metal, I always had a large defect in the 
shape of a hole somewhere in the casting, so now I 
always cast with an open mould—i.e., with one box, 
and I doit thus:—I lay the pattern on its face on 
a piece of board, or other flat surface, and I put 
my box over it; my box is made out of a hoop of 
sheet-iron, about } as high as the diameter 
of the 9 and about 2in. larger in diameter 
than the pattern, thus allowing lin. of sand all 
round. I now put in some sand and ram, put in 
more sand and ram, and so on till I get the box 
full up to the top. I strike it off level, and then 
turn the box upside down, and put a large wood 
screw in the centre of the face of the pattern, 
ntly tap it all round so as to loosen 
e pattern, and then I carefully draw out the 
E Now for the casting: I melt my zinc in a 
old-fashioned three-legged pot; they are 
very cheap at the ironmonger’s, and are cast iron. 
Now in the actual casting I always found that if I 
used the mould without perfectly drying it, the 
steam from the sand between the rib pieces was 
inclosed under the main body of the tool AA, and 
kept the melted metal bubbling till it set, when I 
always found such a number of blowholes that the 
casting was nearly always useless. The remedy, of 
course, is to dry the mould thoroughly ; this I do by 
placing it on my stove till it is dry This takes 
three or four days, then the casting will be free 
from all blowholes ; but another defect will remain 
—viz., a hole down the centre pillar; this is caused 
by the pillar being in the centre, and thus setting 
last, allowing its fluid metal to go to make up for 
the shrinkage in the setting of the surroundin 
parts, and thus leaving a hole in the centre. Now 
get over this difficulty in this way. After Ihave 
filled up the mould to the top, I keep the remaining 
metal (and I always see that I begin 5 h 
to bave some left) in the pot hot, and wate for the 
setting of the casting round its edge, and from 
thence to its centre, and as a hole is formed I pour 
from a small ladle which I keep in the pot some 
metal into it. I watch till another hole is formed, 
when I pour some more metal into it, and so 
on till no further hole is formed, and all 
issolid. Now, I let the casting cool, and ulti- 
mately pour water on it to hasten its cooling. Of 
course, the top ef the casting—i.e., its face—is very 
rough and uneven, and this is why I have the part 
A A zin. thick: į is all that is really needed; § at 
the outside. But to turn a clean face, the part 
A A bas to be much thicker if we cast in an open 
roould. If any of our readers could tell us how to 
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cast in two boxes without blowholes or shrinka 
holes, we could have the pattern only a little 
thicker than we wanted the turned tool, and have 
the face of the pattern turned to the curve of the 
culum at once. This would save metal and 
time, especially for large specula; in a Gin. the 
waste isa trifle. Now, a still further improve- 
meut for large specula is to turn out the back of 
the part A A, so that there should be left about jin. 
of metal when the face is turned true; but the 
sides Jin. high, which should be in the form of an 
elevated ring about jin. thick when turned, and 
zin. mar The rib pieces, one of which is marked 
E, should join this ring, and so should the pillars 
B BB, or have pieces similar to E joining them to 
the ring, thus strengthening the whole, for the 
illars B B B may be any distance from the centre 
t is convenient for the amateur's face plate. 
The diameter of the tool, when turned, should be 
zin. larger than the speculum for all sized specula, 
so as to allow the facets of the pitch to be sloped on 
their outside „ and yet have the face of the pitch 
tool the same size as the speculum ; and the edge of 
the face of the tool shouldbe turned a trifle lower than 


the face as a whole for about jin. all round, so that 
the face of the grinding part of the tool should be 
the same diameter as the speculum. This I keep 
m by filing the emery marks out for about jin. 
all round should the edge be reəched in grinding the 
general curve. Thus, the ground part of the tool, 
which is, of course, the grinding part of the tool, 
is kept the same in diameter as the speculum. The 
sides—i.e., the edge of A A, is turned parallel ; or, 
strictly speaking, it ought to be radial, from the 
centre of curvature of the face; or, what is the 
same thing, square with the edge of the face of 
AA; but this 1s so near parallel in the shallow 
curves of specula, that if we get it nearly parallel, 
inclining if anything, the right way, it will do 
practically. 

I give, in Fig 2, a sectional drawing of the tool 
when turned for large specula, where lightness is a 
desideratum. It will be seen that the piece A A, 
is hollowed out 80 as to leave a ring round its edge, 
so as to allow sufficient depth of edge for the ring 
that pushes it backwards and forwards in the 
straight stroke to maintain its hold of the tool at 
the extreme of the stroke. The depth of the ring, 
of course, ought to be in proportion to the diameter 
of the speculum to be worked, allowing about 
žin. for every Gin. in diameter, and the effective 
thickness—i.e., the distance from the finished face 
to the top of the rib-pieces—should be about one- 
third the diameter of the speculum. These rib- 
pieces need not be any thicker than is given above, 
even fora 12in. What the amateur has to keep in 
mind is lightness combined with strength. As to 
the pillars BBB, Figs. 1 and 2, these may be dis- 

nsed with if the amateur has any other way of 
izing the tool firmly to his faceplate; but three 

illars are decidedly better than four, since they hold 
the tool on the faceplate without any liabi ity to 
strain. The sum and substance of all this is, that 
the amateur must get a strong, light tool, turned 
on its face and edge, in the easiest way at his dis- 
posal. I used to make my tools half the diameter 
of the speculum; but this I now find is an unne- 
cessary strength, as the tool has only to sustain the 
strain of the counterbalance on its lever at its 


As I have mentioned in a former letter, the tool 
need not be ved; and what the amateur has to 
do is to hollow out the glass disc by any of the 
means described in back numbers of the E. M.,“ 
so as to fit in a rough way to the gau „the best 
form of which is given in Vol. y p. 621. 
I get this rough heavy work done for me by the 

lass-cutters that live near at hand for a shiflin g. 
f then fix the speculum on a bench, and with 
coarse emery and by hand rub the speculum and 
tool toa fit; this es me, for a Gin. speculum, 
from one to two hours. I often gauge the curve, 
and if it wants opening out—i.e., lengthening in 
focus—I take larger strokes, specially pressing on 
the of the speculum; if the focus wants 
shortening, I reverse the tool and put it under, 
put the speculum on top with a weight on it, and 
take large strokes ; thus I proceed till, at the end of 
an hour or two, I have the curve required, and 
the whole face of the tool ground to the samo 
curve. If I see that some part of the tool is 
not likely to be ground down as soon as the glass, 


I file, with a coarse file, the projecting part down 
a little, and thus I make the tool fashion the glass, 
and the glass fashion the tool to what I want them. 
When the glass shows an even in all over, as 
well as the tool, I carefully clean them, and pre- 
pare for fixing the speculum in the machine, which 
must be the subject of my next letter. 

I would just, in closing, say a few werds about 
zinc as a grinding tool. I know of no metal so 
handy for the amateur. He can cast it himself, it 
is cheap, and turns easier than brass, only it 
requires tools of about the same angle as for cast 
iron, though more of a sharp point for 
roughing than for cast iron, as it is not 
80 Ford though friable or crystalline, some- 
what like cast iron. I should like any informa- 
tion on the working of zinc that our readers can 

ive, as it is 5 handy for the amateur to 

able to make own castings for the 
hundred-and-one jobs he would like to do if 
he only could use zinc instead of brass, for 
old castings could then be melted over and 
over again. Another advantage is that it is 

sooner rough ground to the curve of the 
aud yet possesses for smoothing a beautiful smooth 
surface—equal to brass, in my opinion. I have never 
seen an better. I believe that every zin. of 
zinc would true and smooth 30 or 40, or even 
more, specula; it wears away very slowly with 
the truing emeries: it allows the emery to imbed 
itself rather than cut the metal away. I am not 
now writing of roughing, although even for that it 
wears away much slower than most would imagine. 
It requires care in casting in closed moulds, on 
account of its great shrinking. uld any reader 
ive us information on the casting, or turning, or 
ling, or any other way of working in or with zinc ? 

H. A. Wassell. 


Addenbrook villa, Love-lane, Stourbridge. 


THOUGHT READING. 


(21646.]—Ir is rather singular that just about 
the time when I was writing some ideas of mine as 
to the mental peculiarities or idiosyncrasy of 
«J. W. W—s” in letter 21608, p. 436, he should 
have been himself engaged in furnishing proof of 
the accuracy of my judgment. I find by his lettet 
21625, p. 457, that he fancies he knows something 
about mesmerism, and therefore is enabled to 
examine this subject upon the strength of some 
experiments he took part in some forty-five years 
ago. His own description proves that this 177 5 
experience disqualifies him, because his e 
knowledge ” has made him prejudiced. l 

He says he has had several subjects at once, all 
in true mesmeric trance.“ Ihave no hesitation in 
saying that he never saw anyone in trance at all. 
He got no further than the t old of the subject 
—hypnotism, and now he comes to give those who 
have penetrated to the inner m ries his 
“solutions.” Why, if he knew anything of the 
matter, he would know that his solutions and proof 
are commonplaces to the adept. Why, everyone 
knows that the operator does not produce the 
hypnotic state, though the belief that he does 
tends to set it up; everyone knows that the state is 
self-induced ; that is to say, that the conditions of 
the operator are merely such as bring out the 
capability of the subject himself, and by degrees 
develop them further and further. 

The hypnotic state is not mesmeric trance at all; 
it is an early stage of the road to trance; an 
indication that the subject may probably be so oon- 
stituted that the further states may be developed. 

I said it would be useless for him to nt, 
that he would ‘‘add one more to the many who say 
they have tried and found that nothing of the sort 
occurs, and he was at the time actually doing 
what I prognosticated. I said he would be 
“ looking, not for evidence of the real action, but 
for some chance of some other explanation, and 
he positively explains that this was his course of 
action. Of course he found what he says: anyone 
conversant with the principles of this section of 

ychology could have written out his narrative for 
hin The moment he took to watching what his 
subject was doing or going to do, he became like a 
driver who has dropped the reins; he may fancy he 
‘ willed,” and so on, but most surely he did not. 
The essence of willing ” is concentration on the 
act, and clear faith in one’s power. When I had 
once educated my faith (for I need scarcely 
say that my temperament made me very sceptical 
at first), 1 never troubled about my subjec 
actions, or positions: I knew they had to do wha 
I chose—provided they were first subjected, that is. 
But I severely tested their truth, and my test was 
very different from J. W. W—s’’ counting time 
upon a watch, which of necessity would destroy 
the operator’s power by destroying his concentra- 
tion of se. I told them to do one thing, while 
inwardly willed them to do something else; my 
test was obedience to the silent will, not to the 

oken words. That is to say, my test was the 
irect transfer of my thoughts to the sulject’s brain. 

Now let me tell those uainted with it what 
the hypnotic state (generated in what are called 
electro-biological experiments) probably is. It is 
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a passing into that condition in which we are when 
dreaming ; but the ordinary faculties and senses 
are not 5 ed by sleep, but by some direct 


nervous action, which, at the same time, by con- 
centrating all the nervous energies upon the — 


ing faculties, renders the dream intensely real. It 
is the state induced by the Hindoo Yogo fanatics, 
who, as is well known, may be buried in it and 
live ; who actually live for years in one unchanged 
position, and endure what would be untold agonies, 
uf their sensation was not suspended. I have myself 
seen a man in Bombay who had stood for years 
with a in his hand, till the fingers had closed 
around it, and the nails had grown over it, and 
clean thro his hand. I have no doubt that the 
rican Indians endured torture in this state, 

d that many of the martyrs, by the mere con- 
centration of purpose, and their unwavering faith, 
in the flames unconscious of the sense of 
burning. Certain it is that in this state the sense 
of feeling may be absolutely suspended. I have 
neon a young man, dreaming he was a monkey, 
because that idea had been impressed upon him 
spring up a hot stove pipe, at great risk to life and 
limbs, and scramble on to a crossing a hall in 
which there were hundreds of spectators, to the 
destruction of his clothes and severe burning of his 
hands, he chattering and scratching himself on the 
beam, while the spectators expected his fall, and 
the operator was at his wit’s end how to get him 
down in safety. I suppose J. W. W—s”’ will 
tell me the operator saw he wanted to climb that 
hot pipe, and so suggested the monkey idea. It is 
often the case that sceptics offer explanations 
infinitely more difficult of acceptance than the 
actual truth itself. I have myself held a burning 
sulphur match under the nose of a person who 
amy went on singing a song; and I would sug- 
gest to J. W. W-s” to get some one to hold 
as for him, and try his voice under the circum- 

ces. 


Now as to evidence, I foresaw the ‘‘ explana- 
tions likely to be offered as to my experiments 
first mentioned, and which I selected from the 
many I have made as suitable milk for babes.“ 
But I do not quite foresee the explanation to be 
offered as to my subject seeing and hearing the 
pantomime through the mere memory of my other 
subject, who, be it remembered did not say a word, 
but was, in trance, obeying my direction to 
recall the spectacle, which, in that state, she would 
do with extreme vividness. But that is but a 
trifling matter among the things I have brought 
about, and that not as our friend says, illustra- 
tions carried out by non-professional mesmerists and 
sensitives, in presence of a select circle of ad- 
mirers’’; but experiments most seriously and 
earnestly carried out, with all the cure which I 
roe exercise in an electrical or chemical examina- 

on. 
I do not take high ground ” when I say it is 
positively foolish for any one to demand an ex- 

lanation. I should be the ‘‘last to set limits or 
unde to any inquiry on a scientific subject.“ 
But I should say it was positively foolish for a man 
who knew absolutely nothing about electricity to 
demand of a telegraph operator (himself un- 
5 with electricity also) an explanation 
of how two messages could cross each other on the 
same wire (a thing which could not be actually 
proved as occurring between two places, but b 
evidence), as a preliminary to the belief that suc 
a thing could possibly occur.— N. B.— I say two 
messages not two currents. Now that is what the 
tics do. Those who know most about this 
ma only know that certain phenomena occur 
under very uncertain conditions; they can only 
just skim the surface of nature's mysterious actions 
and agencies, yet foolish people demand to be in- 
formed how it is done, as a preliminary to even 
inquiring whether the facts are real. That is what 
I have called foolishness. But I should say further 
that it would be great folly to begin inquiries on 
any subject at the wrong end. 


As I said at first, I say again. If any man de- 
mands of me, ‘‘ How do you cause the thought in 
your mind to operate on the will and thought of 
any other person ? and makes the answer to this 
a preliminary to accepting my statement; then I 
have a right to say, ‘‘ How does the fact occur that 
my thought does operate upon your will and 
thought, through the agency of certain marks on 
paper ”? And, again, if he demands of me, 
Ho is it possible, and how do you cause, as you 
say you can, a person to go to a table and pick up 
a book, though you merely think it in your own 
mind’’? I have surely the right to say, ‘* Before 
you ask me that, tell me how it is that the thought 
in his own mind is transformed into the physical 
actions The folly I speak of is expecting to 
understand what is obviously a very exalted form 
of an everyduy commonplace occurrence, which no 
one can attempt to explain. If we must study the 
transformation of the external thought, surely we 
must commence with that of the internal will. 
That disposes of J. W. W—s.’s’’statement that he 
shall hold to his opinion that no such transfer 
ecours until believers in it give him a solution of 


abiy 
which deserves the attention of students of science, 
but I am not quite clear as to what is claimed. 
For instance, in Bishop’s case, does he read the 
thoughts of the subject, or does the subject transfer 
his thoughts to Bishop? The reading of the bank- 
note number looks much like a trick, for if it can be 
read, the number can be put down at once without 
oy ridiculous contortions, and without a pause 
wi 


they do something useful with their peculi 
or alleged 
be to a detective, for instance, or to our friend who 
strives to keep 
he might act 

his te 
Beneficent gift, undoubtedly! One thing I should like 
explained: What is the meaning of exhausting, 
in this connection? What is ‘ exhausted” by, for 
instance, the act of willing somebody to scratch his 
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the process—the explanation demanded as a preli- 
minary to accepting evidence of the facts. 


Sigma. 


THOUGHT READING. 


21647.]—ItT seems to me that there is unquestion- 
something in these psychical phenomena 


een each figure. It is easy to see how a subject 


could communicate the right fi without saying 
a word. As to keeping head 
might I sug 
the fact that there are some stronger wills present, 
which ‘‘ will’? that the heads shall 


ople’s s stil] in church, 
st t the cause of failure is due to 
a é move i Ton 
pages in support of their 

ill not convince the public until 
powers 

How invaluable the gift would 


correspondents ma 
views; but tbey 


wers. 


ple’s heads still in church. Why, 
y compel the preacher to arrive at 
y’’ before he had wearied his hearers! 


noge! Nun. Dor. 


[21648.]—As well in the interest of the readers of 
the E. M.“ as in reference to the subject indicated 
by the heading of this letter, I beg to be 
allowed to take some notice of the communi- 
cation of Mens Sana in Corpore Sano” in last week’s 
issue. Life is too short, with most of us (at all 
events what is left of it to me now, is), and the 
space accorded in ours, too valuable for either to 
be occupied with matter so irrelevant and so useless 
to your readers as that which your correspondent 
has produced, or any possible observations that I 
can make uponit. But, Mr. Editor, atford me only 
this one N of showing how recklessl 
some people comment upon what others say, and 
will promise the readers of ours“ that they shall 
be ed the infliction of a single line from me in 
the future that does not tend directly to the point 


at issue. 

I am told that such evidence as would knock an 
or man down“ has but little weight with me. 
A knockdow illustration, if I saw it, would indeed 
goa long way towards converting me, aud in the 
case of my being the lucky recipient of it, I should 
certainly be still more nearly converted. But I 
have not seen or experienced any such striking 
‘t evidence” as that, in all that has been written 
by correspondents”’ yet. 

I plead guilty to a modesty in not having intro- 
duced or intruded my acquaintance with mesmerism 
in my earlier letters, and I . think this can be 
any reason why I am credited with having, upon my 
own showing made it man ſest that others know ‘‘a 
great deal more about the matter than myself.“ 

I did not satisfy myself that Mysteria’s”’ 
experiment was a fallacy. Had I spoken of any 
“fallacy”? at all, it would have been the ve 
extraordinary conclusion to which the professor is 
said to have arrived. 

J do see a difference, and a great one too, between 
guessing, and the result of Sigma’s influence 
over his lady sensitive—which he would not call 
„ guessing” I am sure. And how can I be supposed 
to have ‘‘proved’’ Sigmu's statement of one 
thing to be incorrect, by the sunplerelation of another 
and unlike thing? 

I certainly do not assert that I had tried “to keep 
six heads still.“ The words I made use of were, 
nor would my most concentrated effort ever be 
sufficient’ to do this. I may surely be allowed to 
say that by the greatest exercise of my strength I 
should never be able to vault over the monument”? 
without its being thought that I must necessarily 
have tried the experiment. And, therefore, the 
. reproach that it was a silly thing 
to do” falls to the ground in consequence of its 
inapplication. 

did not in the slightest way hint that I would 

“ go to an assembly and fix one or any number of 
rsons.“ * Fix” indeed. What I did say was— 
115 the life of me I cannot keep one of said heads 

I did not say that my own cranium was the 
liveliest there; neither did J say that tt could not 
keep them (half-dozen heads) still for a few mo- 
ments.“ 

No one of gentle manner, which I hope dis- 
tinguishes all my acts, would ever think it“ right or 
necessury’’ to go to a church and disturb a whole 
congregation.” Some people can read between 
lines, while there are others who are incapable of 
reading tho simple text. I said I wish Sigma“ or 
another would try to keep the heads of some half - 
dozen worshippers (F) sii“; yet this simple ex- 


Jury 27, 1883. 


pression is tortured into meaning, that some one wat 
wanted to go and ‘‘ disturb a whole congregation,” 
and will them all to behave like b,. And 
this too, by the endeavour to keep them quiet! 
Strange — passing stran e. 

If Mens Sana in Corpore Sano” had the least 
idea of the conditions of natural sleep—how neither 
taste, nor smell, nor hearing, nor touch, are at all 
(and seeing only half) unconscious the while, be 
would have some clue to a reason for the result he 
claims for his bed-side illustration, other than the 
influence of mind over mind.“ : 

I give up commenting on ‘‘ Mens Sano in Corpore 
Sano ;” ing only, that if anyone is to be con- 
verted from their disbelief, it will have to be b 
evidence of a very different kind, and of m 
greater ‘‘weight,’’ than that contained in the con- 
cluding of his letter; in Which he als 
confesses to put but little faith. 
W. W—s. 


[21649.]—"' Purrosormy will clip an angel’: 
wing.“ we are told; even so J. W. W—s”"’ seems 
inclined to burke’’ all evidence, because, for- 
sooth, Ae considers it ‘‘ worthless as evidence. He 
is Marcin “o'er canny,” and 1 himself 
distrusts all others; therefore, I can y expect 
him to credit the following experience, on which I 
make no comment, but leave for wiser heads than 
mine to explain. Being for many years studying 
corsa m a large laboratory, consisting of four 
rooms, all communicating one with another, but 
the fourth, a small room, was used as a balance- 
room and li „and from this room it was 
impossible to see anyone in the large room adjoining. 
Now two or three times, I am not certain w 
have I, when engaged on original research in the 
large room, wanted intenscly to consult some 
authority on the subject in hand, but been unable 
to leave the room to get it; now on each occasion 
one of the laboratory assistants, uncalled and 
unasxed, has walked into me from the library with 
the authority needed, and open where I wanted it. 
Being struck with the singularity of the proceeding, 
I afterwards asked him why he brought me the 
book? He could not tell—he thought I wanted it 
and this, although he did not know at what I was 
working at either time this occurred, and, therefore, 
could not have thought from knowing my subject 
that it would be likely I would want such and such 
au author. So much for where I ap to be 
the influencing medium. I now give one 
where I was influenced, aud that from such a dis- 
tance that the thing seems almost incredible, but 
all the parties are at present alive, aad I have no 
doubt would gladly bear independent witness to the 
facts to anyone who wished to corroborate them. 
They are as follows: — Some years ago a friend of 
mine lived in Dublin. I not seen him for a 
couple of months; but one afternoon meeting some of 
his daughters in the street, I asked after their father — 
how he was, &c., and the answer was, “ Very well, 
thanks, when we last heard from him.” What 
do you mean?” said IJ. Oh,“ said one of them, 
‘the is in Canada.“ I instantly felt impelled to 
say, No, he is not; he is on his way home.“ 
‘‘Nonsense,” said his daughters, we had a 
letter from him this morning saying that he 
had intended to leave the end of the month, 
but that business would detain him until the 
middle of the following month.” On which I still 
involuntarily replied, ‘‘ No, he is coming home. 
and what is more, is now twelve hours on his wa 
across. He did not think of leaving Canada ti 
the day before he sailed, and did not make up he 
mind to sail until eleven o’clock the day he actually 
sailed.” Of course, I was laughed and joked st 
for saying this; but one of his daughters took 
down the hour at which I made the statement, and 
on the une arrival of her father, told him 
what J had said, and found that, making allowance 
for longitude, that the whole statement made by 
me was absolutely true, and the time perfectly 
correct. I should mention that, until I met ths 
gentleman’s daughters, I had no idea that he was 
going, much less was gone, to Canada. Also, be 
was u most powerful mesmerist. Only that I have 
already trespassed too much on your valuable 
space, I could give you some curious experiences 1 
had with two clairvoyants I had as mesmenc 

tients. oe 7 a subject is one 3 a 
arge amount of humbug has been purposely mixed 
is without doubt; but chat there 5 a kt truth 
underlying it all is just as certain ; and if I might 
venture to suggest to Sigma to give some plain 
rules for experimenting in this direction, I have ao 
doubt that some of our subscribers who have leisure 
and intelligence, would take the matter up and 
experiment on it for the benefit of their fellow 
Papen Mechanics, and find what there is to kuow 
and be known. F. C. 8. 


THOUGHT TRANSFERENOE. 


|21690.]—ARSENCE from home has prevented my 
noticing eurlier the interesting letters which have 
appeared in the ENaLisH MrcHanic on Thought 
Keading.”” May I ask your co ts, 


Jory 27. 1888. 


ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 957. 


483 


„Mysteria, Sigma, J. W. W—s,” Mens 
Sana in Corpore dano” and others, to be so kind 
aa to communicate with me, giving me—if I may 
ask them to take this trouble—a careful record of 
the facts they have witnessed, or the experiments 
they have tried ? 

me years ago I addressed a letter to various 
mo wapa pers, 5 information on this subject, 
the evidence I already obtained—and which 
was laid before the British Association at the 


the EnouisH MECHANIO, ultimately led to a more 
extended and exhaustive inquiry, in which 
I was joined by m frienda, Mr. F. W. 
H. og bay and Mr. und Gurney, both of 
whom long and arduously worked in various 
psychical investigations. and whose names gave a 
sufficient giana e of the character of the inquiry. 
We felt, however, that it would be desirable 
unite all those who wished to have a thorough 
systematic and unbiased aig boa made into the 
subject of thought reading, and allied chical 
phenomena. Hence the Society for Psychical Re- 
search was founded early last year, and at the outset 
it had the good fortune to secure the co-operation 
and presidency of Mr. Henry Sedgwick. The Society 
now numbers some 250 members and associates, regu- 
A its proceedings, and has its offices at 
14, ns-yard, Westminster, where a letter, ad- 
dressed to the Secretary, will meet with immediate 
attention. Three reports on Thought Trans- 
ference ” have been published. The third, which 
is just out, contains a summary of our results, and 
numerous engravings illustrating the reproduction 
of drawings, which, we believe, puts the reality of 
thought transference (as we prefer to call it) beyond 
all reasonable doubt. I shall be happy to give your 

a brief outline of our resulta, if desired ; 
and meanwhile I have desired the Secretary to 
send you all the Proceedings of the Society hitherto 
published. W. F. Barrett. 

18, Belgrave-square, Monkstown, Dublin. 


THE HULL ACCIDENT. 


121651.J— GEN RAL HUTOHINBON’S report upon 
the collision which took place at the Paragon 
station, Hull, on the 19th May, bas been published. 

It is usual for nearly every train to stop at the 
ticket platform, where the engine is detached, runs 
round the train, and then pushes it into the station ; 
in the present instance neither the driver nor fire- 
man were well acquainted with the station, and 
expected to push the train to one of the long plat- 
forms, instead of to a short one, which they Hl not 
know existed, the result being a collision with the 
buffer stops. 

General Hutchinson reports: This collision with 
buffer-stops was caused by the improper method, 
in use at Hull and other terminal stations on the 
North Eastern Railway, of working passenger 
trains into the station—viz., by propelling them 
from the rear.“ The engine and train were fitted 
with the Westinghouse brake, but when pushing the 
train the connection of the brake on the engine with 
that on the train no longer existed, as the engine 
bad no brake fittings in front. The signalman, 
foreman porter, and another driver saw that a col- 
lision was imminent, and did all they could to 
attract the attention of the driver and guard, who 
were both at the rear of the train. The guard at 
once applied the Westinghouse brake, which was 
available, throughout the train, although cut off 
from the engine, and it apparently took effect 
just as the collision occurred, and was useful in 
saving any rebound of the carri ee 

The collision would not have happened had the 

engine been in its proper place in front of the train, 
as the driver w then have had a full view of 
where he was going. 
General Hutchinson remarks, ‘as this is the third 
instance within a comparatively short time in which 
collisions have resulted on the North Eastern 
Railway from the practice of pushing trains into 
terminal stations, it would certamly seem expe- 
dient that the practice should be abandoned.“ 

This accident, although fortunately unattended 
with vaT serious consequences, directs attention 
to several important points. 

The danger of ing trains into stations is 
clearly shown, as is also the danger of sendin 
drivers and firemen over parts of the line wi 
which they are but ill acquainted.” 

The necessity which exists for all engines being 
fitted at the front with continuous brake pipes is in 
this case clearly proved. The use of a brake which 
can be applied by the guard is here illustrated ; but 
it is to be regretted, although he had command of a 
brake with which he could have stopped the train 
in a few yards, he did not apply it til the moment 
of the collision, and was therefore wanting in judg- 
mont. On many railways a practice seems to be 
inereasng of guards leaving the working of the 


train to the driver. It cannot be too strongly urged 
upon them how necessary it is for them to keep a 
sharp look-out, especially when the driver does not 
know the road or district well. 
Olement E. Stretton. 
Saxe-Coburg-street, Leicester, 
July 19th. 


RAILWAT- SPEED INDICATORS. 


[21652.] — In my letter upon the Grimsby 
Accident, page 389, reference was made to the 
necessity which exists for indicators being 

laced upon engines for the drivers’ guidance. 
Rails companies issue instructions that trains 
are not to run over certain junctions and other 
FF ͤ A guaer than that laid 
own in the orders. Drivers are fre- 
uently blamed, and sometimes flned, for exceeding 

e limit: in many cases there is no wilful intention 
of doing so, bu simply that the driver has not 
correctl ETP k e i 55 i Lolland 
reported u is subject, the railway companies 
do tot lage aii their engines indicators to show the 
rate of speed at which a train is running; it is all 
guesswork.” 

To run a train over a portion of line ata much 

igher than that laid down in the speed 
orders is certainly a dangerous 5 and under 
these circumstances it is not at all right that the 
safety of a train should be left to guesswork.” It 
is therefore very satisfactory to find that the 
London, Brighton and South Coast Railway is 
fitting engines with the necessary speed indicator. 
The ap tus is the invention of Mr. Stroudley, 
and is shown on the diagra i 
engine. It consists of a short egnan (A) into 
which is fitted a paddlewheel, t i 
through a stuffing- 
and provided wi 


(B) are fixed 
Upon one of the nee axles or wheels a pulley 

) is fixed, which by means of a strap commu- 
nicates motion to the pulley (A), and the paddle- 
wheel above described. The pulleys are so designed 
that 414 revolutions of the paddlewheel per minute 
will force the water up the glass tube to a height 
which represents a speed of 60 miles per hour as 
shown on the scale. m these details it will be 
seen that the number of revolutions per minute of 


the engine wheel is in exact proportion to the 
revolutions of the paddlewheel, and consequently 
the height of the water in the tube. The glass 
tube and scale of miles is placed on the weather 
board, or in the corner of the cab of the engine 
facing the driver and well within his sight, and 
within reach of the light from his gauge lamp so 
that he can ascertain at night or in tunnels if his 
engine is running at the correct speed. In some 
instances the ey is placed upon the driving 
wheels of engines: ‘‘slipping’’ is then instantly 
shown by the water running up to the top of the 


gauge. 
Captain Galton, at a meeting of the Institution of 
Mechanical Engineers, referred to the use df the 
Stroudley indicator at the brake experiments on the 
Brighton railway, and stated that it measured the 
speed very accurately indeed. I have had several 
F of witnessing the paoa! working 
of the Stroudley indicator, and find it gives very 
satisfactory results ; it is therefore to be hoped that 
at no distant date a ‘‘s indicator will form 
part of the fittings for a locomotive engine. 
Clement E. Stretton. 
Leicester, July 19th. 


HOUSELIGHTING BY ELECTRIOITY. 


21653. —THERE has recently been patented a 
battery which a rs to be much superior to 
others described. e outer cells are 2in. square, 
and 6in. high; the porous cells are l}in. diameter 


and Ghin. high; 36 of the cells would, therefore, | P 


pack in a case lft. square and 7in. deep. Each cell 
yields a current tested by an ammeter of 18 ampir, 
which sinks to, and remains at, 17 ampères tor 10 
hours; the internal resistance of each cell is three- 
twentieths of an obm, and the E.M.F. is about 2'4 


volts. We have herea small cell with large cur- 
rent, low internal resistance, and inary 
E. M. F. I estimate that each cell may be profitably 
supplied at less than 10s., and the cost of main- 
taining each cell is said to be less than the eighth 
of a penny per hour. These cells have the remark- 
able property of great permanence, they will 
supply electric lig t with undiminished lustre 
for ten hours and only require to be renewed 
after having been ten hours in full use with 
uniform vigour. They would continue to give 
E.M.F. for hours longer, but not up to the 
efficient standard. If the above eetimates be 
correct, and I have reason to believe they are, 
we have now the means of lighting remote coun 
houses by electric energy at à very moderate A 
and without any of the danger and nuisance 
arising from steam engines, dynamos, high tension 
currents, &c. I anticipate that in a few weeks 
these batteries will be fairly before the public; 
bat in the meantime I refrain from nammg the 
inventor. 

The attention of the readers of the E. M.” is 
directed to a Voltaic battery for lighting purposes, 
described by Lord Bury in the Nineteenth Century 
for July. T. P. Barkas. 

Newcastle-on-Tyne, July 23rd. 


BREAD FERMENTATION. 


(21654.]— Your short description, in Scientific 
News,“ July 20th, of the note on Panification ” 
of M. V. Marcano, presented to the Paris A 
of Science by M. Wurtz, will doubtless be of 
interest to a number of your readers. As you 
explain, M. V. Marcano thinks his experiments 
confirms the view of M. Chicandard (by the way, 
what are these views f), that panary fermentation is 
due to“ une sphérobactérie mobile.“ This name, 
oppressively long for so small an organism, does not 
roo me a happy one, and differs E the de- 
scription o aromyces minor by M. Engel, in 
the word bactérie.” á d 

M. Engel describes S. minor as differing from 
the yeast of beer, only in being smaller, rounder, 
and more active. Finding that they are in greater 
part developed free fibrine granules of wheat g uten, 
it seemed to me reasonable that their name shoul 
be that of the plant of which they are component 
parts. Hence the name ‘‘S..triticum ” (corrected 


MILES PER HOUR 


and keeping the water and gluten warm for twelve 
hours. The gluten then will be found an inco- 
herent mud at the bottom of the vessel. By stirring 
so as to mix the dissolved gluten and water, and 
then transfering a minute trace on a glass sli 
beneath an raglan fe — , the active, spheri- 
i es will be seen. They will 
the mixture 


sium. Wi 


and ordinary ern ele torula. After disaggrega- 
and ordi coholic torula. r di - 
tion of the gluten in acidulated water for lve 
hours the development of the free granules is better 
and faster accomplished by sowing them in well 
berde only ‘philosophy’ of panif tion I have yet 
e only osophy o cation I have ye 
seen that is worth study is that of M. Mège- 
Mouries. An English translation of his pamphlet, 
Milter, London. beginning February, 1b l. 
iller on, beginning February : 
By “ hydrochloric acid” in my letter last week, 
. 461, I meant that diluted form of it sold in 
shops and called muriaticacid. W. A. Thoms. 


M. ACHARD has presented a Bill in the French 
Chamber for a railway viaduct over the Channel. 


s 
2522 ( 
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— pp 
„In their answers, Correspondents are respect- 
y requested to mention, in each instance, the title 

number of the query asked. 


engines represented by Etna.” What has become 
of this class? Also, were there not some single 
tank engines, as Transit 3, Ganymede 5, (the 
old engine)? Can ‘‘Clyde’’ say anything of 
these? Thanks for sketch of goods engine. I saw 
several of these going down in the Midland Sootch 
trains. Does the 441 class differ from the 
class in size of cylinder? The 400 class were 
given as 174 x 26, not 18 x 26. Can Clyde 
ive a more 2 account ot 05 wir . W. 
ines „ passengers, an with some 
dimensions: It would be of interest to many readers. 
— METEOR. 


thus making loz. of water to the quantities named. 
Now immerse the vessel containing the emulsion in 
a large basin of hot water (not, however, exceedi 
93° D thirty minutes ; then pour it out into a 
flat g dish, or, if there is not much of it, on to 
a sheet of laas, and leave it in a cool i 
the dark, till set. Then scratch it into strips 
with a silver fork, or put it into a piece of oo 
‘‘ sampler ” canvas; gather the ends and sides of 
canvas up in the hand, and squeeze the emulsion 
through, and it will be in threads, like vermicelli 
Let this drop into a basin of clean l 
another piece 5 en lying in it; let 

Y stand ten minu r it up again, eames 
[50787.]—Setting up Skeletons.—I do not before, strain the DB out, empty and refill the 


know of any book which treats on this sub- asin with water cand aoao the ext! 
ject; but the bones can be made clean by boiling into it. Repeat ihis tale. ba that it gets four 


benen of ine; or they ean bo fact by the | terse wating; thon dria e 1 . 
containing Furpontine, abd expose to the aun for | water ti Scled (don't goabove 93° Finny ow 
. Keep the jar closely covered, of it : g e Are ang 
Dor. ? filter through a piece of washleather, or 
FF washed clean out soap, and coat the 
which may be done same as with collodion, if the 
plates are slightly warmed. Set them on a level 
slab of slate or plate glass, and in a tempers- 
ture of 60° or 70° F. veloper is the 
ordi ferrous oxalate, the most rapid the ordi- 
nary ine pyrogallic, with both of which! 
the outside cylinder passenger locos. have been | apprehend ‘“‘ Eleusis is uainted. Yellow light 
iven. Total wage in working order, 43tons 12cwt. ; 
gie-wheels, 14tons 14$cwt. ; drivers, 14tons dcwt.; | is glazed with one thickness of deep flashed ruby 
trailers, l4tons 12jcwt.; weight empty, 38tons and one thickness of deep pot-metal orange, and 
8 120 t.; bogie, l5tons l4cwt. ; drivers, IItons 
hoop at the top of calf and at the ankle, join llewt.; trailers lltons 7cwt.; diam. of driving 
on a foot of willow, and making the thigh-case of | wheels, öft. Gin. ; bogie ditto, 2ft. 8in.; cylinders, 
leather, with steel hinge-joints at the knee. When 17 by 24; boiler, Jin. plate, 4ft. lin. diam. ; 
I saw his statement of one lasting 38 years, I ure, 1601b. ; heating surface total, 1015 sq. ft., a 
thought it would be better to get one made similar 200 tubes ; 12 diam., J clearance. About the weight, ceve with varnish made of shellac dissolved 


: in 
to commence on ome myself. My present one | it i ious thin t the weight on the bogie is ted spirit and stained with chrysoidine d 
is of willow, and after 18 months’ continual wear | greater when empty than when ft made and another plage in front of it covered with var 


> : ep greater when empty than when full. Of the inside . è 
the preasure in the -case has split itin two ; cylinder engines I have no particulars.— Sr. AUBYNS. | nish made in the same way, but stained with 
the ankle-joint is all loose, and the calf part is 50804.) Wood and Granite Paving. — ye. varnishes saturated with the 
eee ee uf O.“ should get hold of Colonel Ha 7e dyes, and made as thick as treacle with shellac. 

[60628.]—Spodium.—Mr. Lloyd is quite right; the City 
it was stupid of me to suppose that it was some 
name to conceal the real article. I find that 


um i perly, the metallic soot in furnaces, 
but N de cuivre, Kupferasche. In 
the sugar - reflning industry it is a technical term 
for bone-black—that is, animal charcoal; hence 
0 ular spodium ’’ would mean animal charcoal 
the dust sifted out; or perhaps the dust itself— 
saong, as the object is b ing, it would be neces- 
sary to allow the air access to the filtering material. 
I am afraid I cannot help with the rest of the 
uery ; but on p. 504, Vol. XXVIII., it is stated 
solidity . Bebtert of acs Sain will n y 
even the petroleums, while a few 
of phenic acid (carbolic) will render them 
— r when stirred in. On p. 201, Vol. 
„ there is an account of a patented method 

of utilising petroleum in the manufacture of a soa 
— that is, in combination with animal or table 
oil or fat. I am not quite sure, but I think I have 
seen notes or references to other patents having the 

same object in view.—Nun. Dor. 


[50750.]|—Hydraulic Blower for Organs.— 
are several of these described in back 
volumes. In No. 389, p. 648, there is a good 
1 in use at Temple Church. 

9 


[50497..—Watch Dials.—Not a question of 
cleaning at all; but of regilding. Better to send 
ld the trade who do that kind of work. 


[50640.]|—Books on Ohemistry.—It is not 
impossible that I may have misunderstood the 
uery of T. E. L.“: but when he said s0, on 
P. 488, he forgot that his query was in print. He 
asked 5 ‘a good book on inorganic 
and ic chemistry icularly the uses of 
the various chemical su ces in the arts, manu- 
and medicine.” Surely T. E. L.” can 
scarcely have apprehended the force of the words 
following ‘* particularly age poe 18 not a 
“ mere beginner,” it is, to say the „strange 
that he does not know that such a book as he wants 
could not possibly be sold for £1, and would not 
be a book at all, but a good many volumes. I 
should very much like to have such a book myself ; 
but it is not yet published. Nux. Don. 


150590. — Appliance for Knee-Joint. — I 
should like to see A. Lester’s description of his leg 
the iron one, I mean. I have an idea of tryi 
to make one of steel strips, riveted to a kind o 


this line (p. 393). Dimensions of the six-coupled 
i appeared on page 390 of Vol. 
VI. (No. 927, query 48092) ; but I do not think 


rts to the Commissioners of Sewers of 


’ 2 

cost of stone is about 14s. 6d. per square yard; but 
the net total cost for 26 years comes out at 16s. 6d. 
—that is, selling the old material. On London 
Bridge, the severest test, the granite cost (net total 
for nine years) 17s. 1d. ; but much of it could be 
used in other places. There is a great deal of in- 
formation in Law and Clark’s ‘‘ Roads, &c., pub- 
lished by Lockwood and Co. Nux. Dor 


51025.]— Boiler Pump.—You do not give ap 


reason why the 3 fails to keep the gla 
ight. Possibly the packing is not of good quality. 
I do not think you could have anything better than 
Bell’s pure asbestos plaited Ri packing for your 
P . Take a length is, and with your 
ing tool pack it well into the stuffing bor 
(having previously soaked the prong in oi] ar 
tallow). Do not put it in in rings, but in spiral form. 
If you only use a article, and follow out theee 
directions, you will have no trouble with the gland. 
Long Omnia VMorr. 


151028.]— Dark Slide. — TO Ms. LancaSTER.-— 
I will do my best to give instructions for making 
dark slides if there are, say, a dozen readers who 
care to attempt to make them. This condition 1 
name, simply because I do uot think it right to put 
our Editor to the cost of obtaining some 8 or 9 
woodcuts, without which it would be impossible to 
make the manufacture of the slide an easy task. 
—W. J. LANCASTER. : 

[51032.] — Colonial Photography. — t 


[50820.] — Cultivation of Rhubarb.—The 
reason the ts are no size is because they are 
starved. You cannot well give rhubarb too much 
manure ; but if you allow the leaves to die down 
this year—that is, don’t pull them—the plants 
will be all the better for it next, if you can give 
abundance of manure liquid and solid. Stop any 
that attempt to run to seed.—T. P. 


5 3 Propelling Boat.— What does 


602, Vol. XXX f ight fit little « gt aa U a turn ken 55 
on pages ol. „ for some a e screw er, and turn t think i i oney 
illustrations of other devices. Also, I should send Den of a crank and N i 80 as to bA 8 an g o ma Moe oeoo S 


to Bailey’s, of Salford, for one of their catalogues. 
- You see a little sketch of their motor for organs 
on p. ii., No. for July 13.—T. P. 


(00750 Bandini Oak and Pitch Pine.— 
Steam is but water will do. Something 
depends om the size and shape of the pieces. No 

smalir. as if 


with you; this will be of more use than anything 
else. There are plenty of photographers in Aus- 
tralia, and you would cut a sorry figure as a pho- 
tographer without having un ne a thorough 
apprenticeship before starting.— W. J. LANCASTER- 


| 51033. |—Turbine Wheels. Probably Callen’s 
bs tical Treatise on the Construction of the 
Turbine or Horizontal Wheel” would give Mr. 
Rawlins the information he wants. The Report 
of the British Association for the Advancement af 
Science for the Year 1847 also contains some 
particulars on the subject. Professor Rankine 
ives formule for the calculations of efficiency 
cC., of turbines in his ‘‘ Applied Mechanics,” and 
I believe these rules have bean NN 
but not universally, as quite recently I have seen ə 
work, published 55 1 vis., ‘‘ Donald- 
son’s Poncelet Turbine and Water Pressure Engine 
and Pump,“ in which the author, folowing up a 
previous treatise on the subject, combats the car- 


7 
volve it very mpe but ink he would do 
better by rowing.—T. P. 

60909.)-—Specifc Heat.—To W.J. LANCASTER. 
—It seems that most people are seized at times, 
more or less, with the demon of inaccuracy. No 
doubt you meant 188 miles and a half or nearly, on 


p. 483, and not 118}, asthe number of feet arrived at 
shows the former.—F. PABXINS 


792 — Bleaching Hair. — To obtain the 
golden shade so much used now it is necessary to 
apply to the hair a solution of xide of hydrogen, 
w is made by putting a -drachm of the per- 
oxide in 6oz. of water. e following are dyes to 


ces, 
directions. — TIE PLUMBER’s APPRENTICE. 


150776.]J—L. Paa 5: W. 1 dimen- 
sions given apply e engines as they were origin- 
ally built. e heating surface is correct in both 
cases, as the engines then were. What alterations 
have taken pee cannot say, except that Beattie’s 
feed-water ting apparatus has been removed. 
The area of the firegrate of the Canute was 
16 square feet, heating surface of tube on outside 
871 square feet, ratio of heating surface to grate 
514. It was this engine with which the well - 
known experiments on coal burning with Mr. 
Beattie's apparatus were tried. I can give the 
result of these N if any reader is inter- 
ested in them. I believe No. 134, Ironsides, is 
sa me class, but cannot say for certain. afany ranla 
to W. B. P.” and Clyde“ for the list of L. and 
8. W. 7ft. Engines. 150—153 were same class as 
Victoria. There was another class of single 


the skin. Pyrogallic acid 4 grains, dissolved in 
2oz. of rosewater, similarly ap ied, makes the 


engineering 
to the methods of gauging the flow of water w 
hair a dark brown. Another brown hairdye is pi i ald i i 


pie kou 0 Beardm is H 
y ics or ynamics res ‘ 
draulic Tables N á 
O Kn do not 5 any o 
ose who reply uery on p. men 
the prime thing heedful m 3 i to play ext) 
the pianoforte or the o VI., gaming 
mastery of the keyboard. Uranium's ad 


pure glycerine. The above are taken from the 
xchange and Mart.—Rojam SEMAJ. 


[50988.]—Bromide Dry Plates.—To ‘‘ F 
Respics.”’ - Certain! ; with pleasure. First, how- 
ever, an addition. Atter adding the silver solution, 
I should have said, wash out the silver vessel with 
two drachms of water, and add it to the gelatine, 


JULY 27, 1883. 
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fingers and keys cannot be seen. The querist can 
never become a first-rate player at his age with 
only one hour's practice per day, but he may, with 
perseverance, become a very tolerable artiste ; and 
1f he cannot pitch upon any key, any chord, or any 
iven series of chords, either blindfold or in the 
k, I would advise him to practise that, and 
else, until he can. When that is accom- 


piano, he can, at least, buy a ae ered 
tter, 


a Pri and Deal.— Having some know- 
al of the timber trade, it appears to me that 
“E. T.’s ” answer to this query does not fully give 
the information required. The word deal is a 
neric term used by cabinetmakers and joiners to 
escribe any work made of fir timber (in distinction 
to hard woods, &c.), whether such timber be cut 
out of logs, or out of planks, deals, or battens. 
The word deals, in the latter sense, is a timber 
merchants’ term, and simply means fir timber im- 
rted sawn to the section of gin. by 3in., or 9in. 
4in., or 10in. by 4in. Similarly ‘* planks” are 
12in. by 3in. or 12in. by 4in., and“ battens ” Jin. 
by 1 or Jin. by 3in., all i tive of length, 
which varies . and of the country or 
port they come from. To tell deal from fir is, 
erefore, a paradox ; but to tell, by examination, 
the different kinds of deals, planks, or battens, not 
to speak of pine and fir timber imported in logs 
(which is ed timber), is a trade, and re- 
gues long eer valet seeing that we import such 
Russia, pene Sweden, Norway, Canada 
Florida, and that goods from the different ports of 
ee oton, each have their peculiar character- 
istics.—P. M. 


(51044.|—Fir and Deal.—In reply to D. S.,“ 
the difference is similar to that between a man and 
a polioeman— every policeman being a man, but 
every man is not a policeman. A deal is a piece of 
fir cut to the size of 9in. by 3in., any length, and 
may pe af any variety of fir; thus, there are white 
deals, yellow deals, spruce deals, yellow pine deals, 
red pine deals, &c., in numerous variety. Techni- 
cally, the definition is: fir cut into pieces of 7in. by 
Ta: are called battens, into 9in. by 3in. deals, into 
llin. (or upwards) by 3in. planks. There are a 
few of 6in. by 3in. or 2}in., and a few Sin. and 10in. 
by 3in. produced, and are called battens and deals 
rape eae but are mion as out ra In treat- 
ing o e parcels o ese goods they are called 
collectively deals, including both battens and 
panii because usually the deals per (that is 
Aet a) an outnumber the vt er E 

ief work of man ters and joiners is ost 
entirely in ain deals —ocasionally only using 
mahogany, birch, beech, oak, or other hard wood ; 
hence, amongst the imperfectly educated the word 
“deal” comes to signify the word fir, and is 
1 employed to indicate that word but 
improperly so, as the real meaning is to indicate 
the shape and size of pieces of flr.— Gan SIGMA. 


[51049.]—Cure for Intemperance. — The 
remedy inquired for is, probably, peruvian bark 
which, in some cases has, it is said, produced good 
resulta; but it should be prepared by, and given 
only under the instructions of, a qualified medical 
man. Dipsomaniacs are very difficult to manage, 
and they often can only be dealt with by promising 
that they shall still have some stimulants if they 
will allow an attempt being made to cure them. 
The following is a good way to proceed in such 
cases. First see that the patient is placed safely 
out of the reach of all stimulants from the outside, 
then ascertain the spirit he is partial to, and pro- 
cure—say, a quarter-gallon jar of his favourite 
irit, and place him on an allowance of one: or, 
be will not consent to one, say, two glasses of 
grog per day, with a long interval between each 
glass. Take outa wineglassful of spirit from the 
Jar, and in its place pour in a wineglassful of 
water. Put the wineg of spirit in a tumbler 
and fill it up to the top with water before giving it 
to the patient; and for each wineglass of spirit 
taken out of the jar add a wineglass of water. In 
time the j of course, contain nothing but 
water, and the patient will become gradually 
weaned from the taste and desire for spirits. Then 
put the patient under a treatment of the above- 
named decoction, which should be given, as before 
stated, under the specific advice of a doctor. While 
the above treatment is going on the diet should be 
liberal, and the patient must not know anything 
about the water being added to the spirit. —Tne KENT 


[61051.] — Microscopic Image.— You can 
easily draw the position of the rays of light incidert 
on the objective, and their course to the eye, if you 
follow the instructions I will give you. First draw 
two convergent linea from back of objective until 
they croes each other, then carry on the lines up to 


the field lens of eyepiece, these will be divergent 
lines ; but in passing through the field lens tey 
become again convergent, and the eye lens 
make them still more convergent. The eye must be 
placed at a point inside the crossing of these 
two lines after emerging from eye lens.—W. J. 
LANCASTER. 


ſö1053.J—Tioket Writer’s Ink.—I have seen 

rofessionals at work, and the black was common 

dian ink, the other colours being compounded 
of ordinary water colours, with the a nt 
addition of gumwater (note, real gum arabic, not 
the starch gum of the stationer’s shops), and pro- 
bably as friend Os“ says, a little glycerine. 
They always seem to work in a room heated by a 
stove to what appeared to me to be an uncom- 
fortable temperature.— A., Liverpool. 


(51053. — Tioket Writer's Ink. — A very good 
black ink can be made by rubbing up Indian ink 
with glycerine, and diluting it with water. It 
must be left to get dry by itself, as if it is dried 
with blotting paper too much of the ink will be 
removed. this is not glossy enough to please 
you, try lampblack mixed with gold size: the more 
gold size you use the more glossy it will be. Red 
ink could be made the same way, substituting 
vermilion for lampblack.—R. A. R. BENNETT. 


[51056.|—Sounding Board.— TO FIDDLER.” 
Your question cannot be answered unless you state 
how you will apply the soundboard. Whether you 
will want it with strings, reeds, or otherwise, and 
how and on what part you will put it in vibration. 
—J. H. Scrucnr. 


(51063. — Tone of Pianos. —As a matter of 
course all pianos get more mellow in tone after 
some use, no matter in what country they have 
been e. This is on account of the strings cut- 
ting into the face of the felt on the hammers. The 
strings being thus buried a little in the felt muffles 
or causes the tone to be mellower than at first when 
the face of the felt is unbroken. But after a good 
deal of use, the strings (in the tenor and treble 
part) cut the felt through so much that they ineet 
the glue with which the felt has been glued on, or 
the hard undercovering. Then the tone gets metallic 
and unequal, because some have cut into the felt 
deeper than others. The remedy for this is recover- 
ing the hammers with new felt. But if the felt on 
the hammers of your piano is still thick and you 
wish to soften it, take a needle and force it in a 
piece of wood, which is to serve as a handle. Take 
the action out of the piano, stand it ona table, first 
working one or two N which are specially 
hard, and force the needle three or four times about 
one-eighth of an inch below the face of the felt 
right ugh, either from the top or bottom, not 
sideways. en put the action in and try whether 
they are as you require them to be. Do not prick 
them too much at first. You can try your d 
some other day.—J. H. Scuucurt. 


[51063.]—Tone of Pianos.—The tone of a piano 
depends upon so many more things than the quality 
of the hammers, that itis almost impossible to give 
a satisfactory answer without putting one or two 
questions in return. In the first place, it is hard to 
understand what is meant by the hammers being 
oD rao Without a ding the tone would, 
indeed, be harsh, seeing that it is simply a padding 
of felt which constitutes the covering of the 
hammer. It is, however, the custom in some 
factories to paste a thin slip of flannel, or other 
material, over the hammers to keep them from 
getting soiled when in the show room, and possibly 
this may be meant; but, if so, itis a mistake to 
suppose that it would materially alter the tone. The 
hammers in American pianosare generally machine 
covered, though the simple fact of their being so 
covered would not affect the tone in itself, but 
rather that the felt is of such a thickness as to 
render it impossible to cover them by hand. The 
power neces to bend a felt of lin., or more, in 
thickness round the sharp edge of a hammer is, 
indeed, something tremendous—especially as the 
felt must be turned, as it were, inside out during 
the operation—and possibly many firms are ambi- 
tious to use thick felt, and yet do not possess suffi- 
ciently powerful machinery. In such a case I have 
kuown the felt to be previously softened witha 
hot size, but this is certain to injure its quality and 
to render the tone harsh, even before the hammers 
have been cut by the strings. The reason of this is 
that the felt is rendered friable and hard, and is 
liable to fall in dust when pricked by the toning 
needles, so that their use is likely to de more harm 
than good. To test whether the felt has been so 
treated, mark one of the bass hammers with the 
thumbnail, and notice if the felt springs up again, 
or if the mark remains. In the latter instance the 
elasticity of the felt has been destroyed, and no 
doctoring will be of service, but the hammers will 
have to be recovered. This will, of course, now 
have to be done with their stems attached, it must, 
therefore, be done by hand, so that it will be ad- 
visable to employ two thicknesses of felt, each of 
about }in. at fhe bass, or it may answer to draw a 


thinner felt over the one already on. For directions 


how to proceed, see page 71, Vol. XXXVI.—W. 
H. DAvIEs. 


[51067.]— Relative Values of Coal.—The best 
way of testing coal for steam purposes is by the 
amount of work done for a given weight of coal. 
I do not know what kind of work your engine has 
to do, but we will suppose it is pumping: then find 
out how many revolutions the engine make 
when doing actual duty, with the coal now in use, 
in, say, 12 hours; or take the number of gallons 
pumped in the same time. Carefully check the 
amount of coal used, and weigh the ashes, &c. 
Then follow ey with PAAA 1 55 15 on in the 
same way, and using the same er and engine 
as before.’ I have recently carried out a series of 
tests of various kinds of coal for steam purposes, 
and if you think a copy would be of any service 
to you I will send you one. — Lapor Om 
VINCIT. 

51071.|—Enlarged Toe-Joint.— Thank: to 
„Argent Sable for reply; but I find the book he 
recommends is out of print. Will he kindly give 
me further advice ?— WARNER. 


[Why not give the information, and not refer to 
Other good works ? The above is an instance of 
the reason of our general unwillingness to quote 
books.— Ep.] 


51083. Tramoar Motion by Air-Pressure. 
If the readers of the E. M.“ will forgive a non- 
technical reader, he will do his best to reply to 
this query, first, however, answering the querist 
shortly, as to the rate of speed. The car now 
running on the Caledonian-road was,on a raised 
tram rail at Wantage, Berks, run at a speed of 30 
miles an hour. As to whether it will go up and 
down hill, the question is childish; but it will 
go up-hill, and take an incline of about one in 
eighty rising gradient. The querist ‘‘thinks or 
believes” it will supersede horses; that is a matter 
for experience to decide. By the courtesy of the 
directors, I, as the representative of a newspaper, 
was given a pass to see the works, and ride on the 
car. HadI known the information would have 
been asked for in my old friend the E. M.,“ I 
should have taken more careful notes. On starting 
on a dead level, the pressure gauge showed about 
100 to the square inch. When in good swing on 
the level it dropped to 90. Ascending a rising 
gradient ending on the summit of the canal - bridge 
the pressure gradually rose to 150; having 
the summit it dropped to nil for a couple of hun- 
dred yards, and when the valve was “so opened 
on a rise in the road of lin 100 or thereabouts, 
the dial showed a varying pressure from 100 to 130. 
A stop was made on a rise of about 1 in 70 at end 
of Offord-road. To start, a pressure of 230 
was uired. It was, however, afterwards 
explained that this arose from some fumbling 
with the reversing gear, the driver having 
put on full pressure while the reversing lever was 
in the centre notch, and that, under ordinary cir- 
cumstances, a pressure of 200 would do the work at 
that point. The brake is a hand one, and will stop 
the car in two lengths, say, 60ft. The hill from 
Offord-road, under the railway, and past the prison 
to the Cattle Market was satisfactorily negotiated. 
The rest of the run from King’s-cross, the erea 

infon my journey, is down-hill or on a level, 

om 80 to 95 on the inch did the business at a pace 
of 8 miles an hour. Some very substantial works 
for the supply of air have been erected capable of 
serving 8 cars. They have been put up by the 
Mekarski Air Engine Co., at a cost of nearly 
£6,000. The Company states that cars can be run 
at a cost of 4:45 pence per mile, compared with 
horse-power at 9 pence per mile. Practical men 
can work out the sum. One tram-car takes ten 
horses at any average price of £40 each. The 
works for supply of compressed air consist of boilers 
in duplicate and substantial horizontal engines, 
also in duplicate, working low and high pressure 
air pumps. The air is compressed to 500 pounds to 
the square inch, and stored till wanted. The 
actual pressure in the reservoirs under the cars is 
450 pounds. There is a hot pot” at each end of 
the car. These are filled with steam under pres - 
sure, which gradually condenses into hot water 
during the journey, and keeps the air warm and 
prevents blocking of the tubes and cylinders by ice, 
a defect of some compressed-air engines. There is 
no noise, no escape of steam or smoke, and a plea- 
sant motion of the cars. The company proposes 
to work the eight or ten cars, if the tramway 
company is satistied with the e imental car. 
There have been one or two breakdowns—not a sur- 

rising thing on an uneven road, with heavy gra- 
denta and avery nasty curve or two. I have told 
the story of what I saw and learned plainly. I have 
no interest in the Mekarski Company, and no pre- 
judice aguinst it.—R. W.J. 

([51088.]—Ootton Spinning.—If J. P.“ has 
been engaged in cotton spinning for the time he 
states, he cannot have learned very much, or he 
would know that it is not necessary to pass ap 
examination in order to obtain the posi on of 
manager. The only qualification which moet 
managere possess is a general knowledge of the 
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various processes obtained by working at them for 
20 or 30 years. However, there are examinations 
held annually by the City Guilds and London In- 
stitute, Loudon, in cotton spinning and manufac- 
turing ; but persons who have passed these exami- 
nations stand little or no better chance of obtaining 
the situation of manager, for they are generally 
looked on as possessing too much theoretical and 
too little practical knowledge. Buthaving sat at and 
being fully acquainted with the character of these 
examinations, I can safely say that the knowledge 
uired to obtain a pass is of a very practical kind, 
and am, therefore, inclined to think that the objec- 
tion just named will die out as the character of the 
examination becomes more generally known—more 
especially as they have only been held for four 
`" years. te «J. P.“ wishes to sit at the examina- 
ions, I would advise him to attend the classes held 
in Burnley ; but if this is not convenient, you can 
obtain full information, together with vious 
years’ examination papers, by writing to the above 
, aud inclosing a few stamps; then work 
yourself up, and sit self-taught along with the other 
students. The books I would recommend are 
Evan Leigh's Science of Modern Cotton Spin- 
ning,” in 2 vols., price 4 guineas; ‘‘ Dr. Bowman 
on che Structure of the Cotton Fibre,“ 10s. ; ‘‘ The 
Principles of Weaving by Hand and by Power,” 
by Barlow, 26s. ; ‘‘ Townsend on the Art of 
Suing, 10s. All the above may be had from any 
good library. There is also a little work, ‘‘ Cotton 
and ite Treatment, 2s., by the examiner for the 
iety, viz., Mr. Butterworth, of Goats Shaw, 
near Oldham. This I would advise J. P.“ to 
urchase, for it is well worth the money, and, 
N out of print, can be had from the author.— 
Sarx. 
Wan — Glazed Oalico Printing. — I am 
ing to reply to any specifled query as regards 
above. A clear impression depends on the beauty 
of block used and the proper thickness of colour. 
Blocks are usually made of limetree, but planetree 
does well. Fine lines are produced by inserting 
strips of copper. Heavy grounds are made bya 
border of copper, and the centre filled up with felt. 
A violet to work by block can be e of thick 
starch paste, hot, a little glyoerine, and the violet 
solution; or, say, Igal. gum traga can h and łoz. 
violet. A very neat mark and a good bright 
colour is got by thickening any aniline colour with 
lactarine. Say, for lgal. thickening, take 2lb. 
lactarine, I gal. water, mix, and add Joz. ammonia, 
or 40z. sodu carbonate; leave to solve a few hours, 
then add the violet, previously solved. in spirit or 
‘water. But if ‘“‘ Tyro” chooses to advertise his 
address, and lives in Scotland, I will be glad to 
gi ve him as many blocks as he likes, as I have some 
‘tons of old ones of no use to me.— VULCANITE. 


J51098.] — Welsh Language. — In reply to 
9 Ambre, the best Welsh grammar I have met 
‘with is that Py the Rev. Thos. Rowland, 4s. (I 
belisve), published by Hughes and Son, Wrexham, 
or Nutta, London, with Welsh Exercises, Part 
I., 48. 6d., by same author and publisher. I have 
always found, when trying to learn a language, I 
could get at it better by writing exercises than by 
atudying the grammar and dictionary alone. 
obtained some knowledge of the pronunciation 
when a boy from a schoolfellow, but never saw a 
or years after, when I met with Spur- 
rell’s, which is a good one; but afew years ago 
I heard of Rowland’s Grammar and Exercises,’’ 
which I much prefer. I then began to study them 
together with very much interest. After a few 
months, I found I had gained a considerable 
knowledge of Welsh grammar, though, of course, 
very far trom knowing it thoroughly. It is rare to 
hear of anyone (except a Welshman) taking an in- 
terest in the Welsh language. If one says anything 
as to its being superior in any respect to English, 
ople are apt to shrug their shoulders. A little 
Belp in the pronunciation at the commencement 
would be a great assistance, as the spelling appears, 
on first acquaintance, rather peculiar; but after a 
little practice the n will be found easy. 
The greatest peculiarity in the language is what is 
called ‘‘ Mutation of Initial Consonants —i. e., the 
A of the first consonant of a word, as 
„pen,“ head, changed into ben,“ or mhen,“ or 
„ phen.” The rules according to which these 
changes are made are at first perplexing, but may 
be overcome by perseverance.— LANGUAGE. 


[51108,|—Replating on Oopper.—Good old 
candlesticks, I should say, would be worth replating ; 
but from what you say about them they seem to 
old 1 being good, and, therefore worth very 
little. —Os. 


51111.)—Tide Tables.—Messrs. Smith and 
Ebbs, of Postern-row, London, E.C., publish a very 
handy tide table for each year, price 1s.—P. M. 


(61111.J—Tide Table. — Almost any good 

c gives the time of high water at London 

Bridge for every day in the year. Whitaker's 
Almanac gives a little, and the Rowing Almanac 
(office of the Field newspaper, Strand) a good dea 
more information. The calculated times are but 
seldom correct. The direction and force of the 


wind, the height of the barometer, and the amount 
of rainfall have a great and unpredictable effect on 
the river tides. At Chelsea high water is } hour, 
at Kew, 1 hour, at Richmond, 14 hour, and at 
Teddington, 2 hours later than at London Bridge. 
The tide flows for five hours at London Bridge, four 
hours at Putney, three hours at Kew, two hours at 
Richmond, and one hour at Teddington. The 
current flows about } an hourafter the tide reaches 
high water mark.— Ro NSN CHUSOR. 


(51112.]}—Photographic.—I should say the 
best toning bath would be as follows: — Sodium 
acetate, 30gr.; gold trichloride, lgr.; water, 10oz. 
This will last for a long time. When it becomes 
inactive, however, from of gold, the bath may 
be strengthened by adding a solution containing 
only loz. of water to the above quantities of the 
other ingredients.—Caprain NEMO. 


(51112.] — Photographio. — The following 
formula may be useful to Robert W. Strachan :— 
Procure a tube of chloride of gold containing, say, 
thirty grains; break the tube very carefully and 
empty the contents into a pint bottle, pour in 
ldcz. of distilled water, which will dissolve the 
chloride ; now make up the toning bath as follows: 
—Have ready a thoroughly clean stone jar or Win- 
chester quart bottle, pour therein solution of 
chloride of gold, loz. (each fluid oz. will contain 
2gr. of chloride of gold); acetate of soda, 100gr. ; 
distilled water, 400z. Let this stand three days at 
least before using. The Art and Practice of Silver 
Printing,’’ by Robinson and Abney, should be 
studied.— QUOD SEVERIS METES. 


[51112.]— Photographic.—A grain of gold 
should tone about a sheet of paper (usual size), and 
it is very probable that you use your toning solu- 
tion up, and, of course, it won’t do any more work. 
I found the best preparation of gold to use was the 
sodio-chloride of gold; that is, a double chloride of 
gold and sodium. About two grains of this will be 

ual to one grain of chloride of gold. I kept it in 
solution two grains in one drachm of water, and the 
toning bath can be warmed up and a little more 
gold added when required. you wish to keep 
your bath, don’t use acetate of soda, as salts of 
organic acids don’t keep well in solution, so that I 
should, in your case, prefer to make the bath with 
the same quantity of the carbonate of soda ; but you 
can’t get great lasting pra in a toning bath. The 
gold is deposited on the picture, and you must, of 
course, add more; but it is far better to make a 
fresh bath each time, and prepa the gold in 
the old bath, with sulphate of iron.—Os. 


[51114.] — Police Inspectors and their 
Duties.— (I) I see no reason why the wife of a 
police inspector should not keep a shop; it stands 
to reason that he cannot possibly have time to 
attend to it himself. (2) Legally I don’t suppose 
he would be allowed to use an official conveyance 
for private use: he would, in that case, be liable 
to carriage license; but one would hardly object to 
his wife having an odd drive now and then. (3) It 
is not legal for anyone to have anything to do with 
the mailbags or post-oftice business, unless they 
have been sworn in before a magistrate as post- 
office servants.— Os. 


151115. Electric Lighting.—You say you 
have plenty of steam power, but the work required 
of it varies. I should think you might apply it to 
electric lighting thus: Have a small donkey engine 
to work the dynamo machine; convey a pipe from 
this engine to the principal boiler which supplies 
the steam to the other works; attach a stopcock to 
this pipe, so that the communication may be cut 
off at pleusure ; connect a band from one of your 
engines to one of the dynamo machines, having 
the other dynamo worked by the donkey engine 
quite separate. The method of working will be 
easily seen: when the machinery of the manufac- 
tory is at work, the band in connection with it 
will work one of the dynamos; but when it is 
required to stop the machinery, it will only be 
necessary to turu on the stopcock, thus admitting 
the steam to the donkey engine, which will then 
work the other dynamo. Care should be taken to 
set the one power in motion before stopping the 
other, thus preventing the lights from flickering or 
going out.—CAPTAIN Nemo. 


(51116.]—Malleable Castings.—I have been 
reading during the past week some old volumes 
of the E. M.,“ but cannot lay my hand upon 
them now. A full description of the process is 
there given. The iron used must contain a medium 
amount of carbon: it must be an iron that will run 
easily. The castings are packed in iron boxes with 
the iron scale which comes from rolling-mills. The 
boxes are covered over with clay, and kept at a 
bright red heat for about a week; this burns out 
the carbon, and they then have much the same 
composition as ordinary wrcught iron. The iron 
whieh is used for casting must have its carbon 
chemically combined; there must be no free car- 
bon. or it will buru out, and leave holes in the 


| | castings. —Us. 


(51117.]—Melting Platioum.— There is no 
cheap and simple way of melting platinum, and you 


cannot possibly do it without apparatus. Somecsr- 
respondents write as if there were ‘‘ cheap aud 
simple ways of doing hb fury and without 
apparatus or tools of any kind. you have acra 
tinum, sell it and buy new from Johnson an 
Matthey, of Hatton- en. I don't think there are 
more than two or three firms in the kingdom who 
melt platinum. It would cost you quite as much 
as the platinum is worth before you have done it, 
and then you will want it rolled or drawn out.— Os. 


pits] — Legal— Speculative Business.— 
If the business is solely in your name, and yeu 
friend is no partner, and has not held himself to 
the world as a partner in such business, then he is 
not liable for your business debts. But with regard 
to your landlord, in the event of his dis on 
you for rent—if your friend's goods should de 
seized, being on the premises—then by his makiug 
a declaration that he owes you no rent, and is 4 
lodger, then he can claim Pees otherwise 
they would be liable for the landlord's rent, if on 
the premises.— LEX i 


(51120.,—Engraving Brass.—You will find 
plenty of information as to engraving in back 
numbers; but there is no easy way to do it. If 
there is one easier method than anot poh hg a 
be sure that is the method which is generally used 
Engraving requires a certain amount of artistic 
gail, and a fair ability to use a pencil. With 
twelve months’ practice, you might be able to dos 
little. An ordinary fretsaw, to obtained at any 
ironmonger’s, will cut thin sheet brass, or thiok, if 
you are very careful. Os. 


[51124.]JWatoh Construction.— 1. G. F.“ 
does not sufficiently explain what he means by 
similarity in construction of an American and 
Geneve watch. If he means the number of wheels, 
they are the same, viz., main (or barrel), centre, 
third, and fourth; but any mechanical eye will 
detect a great difference in the separate parts when 
comparing the two together—such a difference, that 
I am afraid a pen could not sufficiently describe. 

: i CCC 
English watch than an American. should say 
that one half of the watches made in England at 
the present time are made without the fusee, and 
are called going barrels. 3. This is a question of a 
very wide scope, and one which is open to great 
debate. Many good reasons could be put forward 
in favour of the fusee and chain. 4. In some 
there is. Ina watch with the fusee and chain the 
spring is wound from the outer coil; in watches 
with a going barrel (which most Geneves have), 
the spring is wound from the inner coil. 5. You 
will invariably find that an American or an going 
barrel is larger than one with a fusee and chain, 
compared with a watch the same size ; also, in dis- 
peusing with the fusee, you reduce the friction, 
5 less power is needed and 8 
thinner, so that, the two together, a larger barre 
and thinner spring makes the difference in length. 
— SHEFFIELD ROVER. 


151124.] Watch Construotion.—There is one 
notable difference between Geneve and American 
watches, whether they are Waltham, Elgin, or 
Boston makes, which consists in the absence of the 
fusee and chain, the barrel containing the maine 
spring being toothed, and engaging direct with the 
centre wheel. The third wheel and fourth wheel 
(the seconds wheel) continue the train from the 
centre to the escape-wheel. This arrangement is 
the same in all; but the size, shape, and pitch vary 
cousiderably. A large proportion of Geneve watches 
are of the 1-plute kind, the remainder being bar 
movements. This latter arrangement is not usd 
by American manufacturers. The ł-plate has 
found great favour ; next to that, or perhaps on & 
par with it, is the whole plate, in which a hole or 
circular recess is turned to admit the balance wheel 
and staff. Constructed in this manner, the move- 
ment must necessarily be thicker than when the 
escapement is pitched at the side, as in - plate 
watches. American watches are so constructed 
that the fusee and chain are entirely dispensed 
with. I don’t know which nation lays claim to the 
invention of the going-barrel. I, however, incline 
to the belief that the English have the prior claim. 
I have seen several comparatively old going - barrel 
watches of English make. We are all fully aware 
that the watchmaking industry in America is not 
an ancient one. Similurly, the cylinder * 
which is English, has passed to Switzerland, an 
been universally adopted. To come back to the 
subject. The going-barrel is rapidly supplanting 
the fusee and chain in modern English watches, 
although there are many makers who cling per- 
sistently—and not without reason to the old form. 
A chain is certainly an element of weakness in 5 
watch, as every repairer must know. When it is 
considered that a chain of ordinary length, say six 
inches, has something like six hundred (800) pieces 
of metal joined together in it, and as each in 
its turn may give way in use, the chances of durs- 
bility are greatly in favour of the going-barrel. 
will not enter into this subject any more here, asit 
is beside the question. The spring is wound up 
the opposite way in a going - barrel watch to what 
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it isin a fusee watch; but custom has demanded 
that the old style of winding shall still re- 
main, so many watches are fitted with a false 
square and pinion to turn the barrel in winding. 
In an English fusee lever, the inner end of the 
spring is hooked on the arbor, round which the 
barrel revolves. This arbor does not move, it being 
secured to the bottom plate by a ratchet wheel and 
click. The mainspring is set up by this wheel, 
which therefrom remains a fixture until the main- 
spring breaks or is let down” by hand. The 
outer end of the meinepriog is fixed to the barrel 
rim by a hook, riveted on the spring, or by a hook 
screwed in the barrel rim. The chain hook catches 
ina small hole near the barrel lid, the other end 
of the chain being attached to the fusee at the base 
of the cone. In the act of winding, the key is 
placed on the fusee square, and the chain is drawn 
round the fusee from the barrel ; this, in its turn, 
coiling the spring up from the outer end round the 
fixed centre or arbor. In Geneve and American 
watches, the action of coiling or winding the spring 
ù the reverse of the English fusee style. The 
barrel, being geared in the centre wheel 


wheel. The effect on the spring is the same, 
whether it is wound from the inner end or the 
outer ; in both methods it is coiled closely round 
the f arbor, an its action is 1 in 
running down, i. e., i wer is expende the 
outer to the inner cil. In i 


It will 
be seen that as the spring of an English fusee 
watch is wound up, the chain passes up the cone of 
the fusee frora its largest to its smallest end. Were 
this not arranged so, the power exerted would be 
so great that a very erratic action on the part of 
the watch would follow. Again, owing to the 
manner of setting up English watches, by the 
click and ratchet wheel, the power of the spring is 
never fully exhausted; while in the American 
watches, where no ‘‘setting up” is adopted, the 
watch runs until the power of the spring is abso- 
lutely nil. To get an equal pull for the orthodox 
30 hours’ run, very long springs are used, so that 
when an American watch is wound up at regular 
intervals on each day it does not run all the way 
down. Many such watches will run 40 hours or 
more; but an English watch seldom exceeds the 30 
hours.—ALFOJOE. 


[51127.] — Legal — House-Drains. — If the 
landlord undertook to put the house in tenantable 
repair, and omitted to put a new drainpipe where 
necessary for health, and still neglects, you should 
apply to the sani i tor, who would take 
steps in the matter. You can also bring an action 
for breach of contract against the dlord. — 


LEx. 

51130.]J—Pump.— Although this“ is ciall 
addressed to Mr. Davies, I would like . 
suggestion or two. I am of opinion that all 


pumps should have their suction pipes as large as 
their pistons or suckers (not choked by any valve 
being of less area than the vacuum maki Your 


pump is 3in., and suction only 2in. Now 24ft. is 
a trying lift, when the total is, say, 334; therefore 
the heavy brass clack at bottom of suction offers 
the impediment, as it weighs so much more than 
the water, with the results as you state. Cure: 
Lower the working parts two or more i if pos- 
sible, or else remove clack.—A., Liverpool. 


51130.]—Pumps.—The water in the well being 
24ft. from the tail of the pump, and the pump 
barrel being, say, 18in., makes at least 2dft. Gin. 
Now, suppose, for argument sake, that you have 
Pumped of water out of the well, or, in other 
words, allow this Yin. for fluctuation of height of 
water, you will then get 27ft. 3in. Now you must 
remember that you have also two clacks to lift, say 
that each clack is only jlb., that makes llb., or 
equal to a column of water 2ft. high, which will 
equal 29ft. 3in. ; and this being the state of things, 
I should have no hesitation in saying that your 
pump is at times what we call out of draught. 
Then, probably, your clacks, after resting for an 
hour or two, tend to stick or adhere to the seatings, 
which woul uire an extra pound or so to the 
square inch to lift them: say it is only lib., here 
yon have to produce a suction (if I may use the 
rm) equal to a column of water in height to 


2 


31ft. 3in. This will, in one way, account for what 
ou have designated a false stroke. But suppose 
e barrel of 8 pump to be within the limits of 
what we call suction and then behave in this 
manner, your clacks evidently hang in some way 
or other (probably to the seatings). But sup 
this is not so, then it might be that you have tho- 
tle dad excluded all chances of air getting to the 
surface of the water within the well, and that at 
times there is not sufficient air to force the water 
out of the well into your suction-pipe (which may 
account for your pumping 15 strokes and then got 
no more). Of course you will know that if the 
atmospheric pressure be absent from the well, your 
water in tho suction-pipe would not rise ene inch. 
If none of the before mentioned be the case, then 
I should say that the pump draws air, which I do 
not really think ; only from the latter part of your 
letter wherein you say, “after it has stood still, I 
find this false stroke.” This is precisely the be- 
haviour of a pump which draws air, or that of one 
where the clacks get fixed. Does the water foam 
when this takes place? If so, air has been ad- 
mitted, if not, the clacks stick.—P. J. DAVIES. 


151132. Railway Gradients.—The steepest 
5 land on a through main line is the 

ickey incline, Bro ve, on the Birmingham and 
Bristol section of the Midland Railway, which rises 
1 in 37 for 2 miles 2°36 chains. The longest English 
railway tunnel is the piandedge on the L. and 
N. W. R., 6, 435 yards long.—Sr. AUBYNS. 


(51132.] — Railway Gradients, &o. — The 
longest tunnels in England are three in number, 
parallel to and within a few of each other, 
passing a range of hills called Standedge, 

tween Di on the west side, and Marsden on 
the east, on the L.N.W. Railway main line Man- 
chester to Leeds. The tunnels are one canal tunnel 
and one railway (single a tunnels. The 
canal tunnel was commenced 1794 and finished 
1811, is three miles 171 yards long, and cost 
£123,803. Thistunnel is on the north side of the 
railway tuunels, the first of which was cut 1845 to 
1848, and cost £201,603, and is three miles 60 yards 
long, and the last new railway tunnel is on the 
south side above tunnels, and is 3 miles 59 yards 
ong, and cost about £120,000, was cut 1868 to 1870. 
The tunnels are so close to each other that most of 
the refuse from the railway tunnels was brought 
out by the canal tunnel. (I can give a few more 
particulars of these tunnels if required.) The 
gradient up Shap Bank from Tebay northwards is 
about 1 in 60 for nearly five miles, the gradient 
varying slightly, being steepest near the summit. 
From Chapel-le-frith to ve Holes, L.N.W., 
Buxton line, is 1 in 68 for about 2 miles, and a 
bank at Checkerbent, near Bolton, L.N.W., Bolton 
to Liverpool, London, &c., is 1 in 33 for about 4 of 
a mile. i 1 ve, Midland, I do not know the 

ent; but, from experience as a passenger over 
t frequently, I should think it about 1 5 80.— 
BoswRLX. 


[51133.]— Helpless Child.—I conclude from 
your words that your little boy has the power, 
ortunately, of his hands. I have hit on the con- 
struction of a little machine which I think will 


(See Fig.) 


enable him to get about. A isa chair, 


supported on two very large wheels, the axes of 
which are separate; each wheel is fastened on 
its own axis, through the side of the chair, about a 
foot above the seat, and to the end of the axes is 
attached a handle. By turning this handle the 
wheels will, of course, revolve, thus propelling the 
machine. e small wheel in front is constructed 
for steering, and is thus constructed :—A bent iron 
rail (B) is fastened to the centre of the footboard ; 
at the top of this rail is a ring, through which 
pee a metal rod, which terminates in a kind of 
ork, the two prongs of which pass (one at each 
side) over the wheel, and thus support the axes. 
At the top of the rod which thus supports the 
wheel is a handle, like that of a Bath chair, | 
turning which the machine may be ided. 
Each of the large wheels may have a handle, 
so that when your little boy gets tired of turning 
with one hand, he may use the other. I am sorry 
I cannot offer you a more convenient apparatus; 
but I hope that it will answer your purpose, and 
that it will enable your child to see a little change 
of life, which, perhaps, otherwise might be a 
wearisome monotony.—Carraln NEMO. 


51134. —Moths in Fur.—The insect powder I 
have kills abi? done perhaps you don’t use 
enough of it. But if they are used as mats, and 
shaken frequently, I don’t see how moths can find 
a lodgment.—Os. 

[51135.]— Green Fog.—This is caused, I believe, 
by the gelatine, and the only remedy is to use 
another make; although possibly heating it for 
a less time or Se pet is o emulsion with one half 
the quantity, and adding the rest after cooking and 
washing, would answer. Having, however, got the 

lates prepared, and finding them liable to green 

either of two courses may be followed with 
success—first, to substitute for liquid ammonia in the 
developer a saturated solution of sesqui-carbonate of 
ammonia, using as much of it and as little bromide 
as the plates will bear, which will generally be 
found to give clear negatives, or, second, as 
Captain Abney’s paper, read before the Pho 

phic Society (in March, 1882, I think), take the 

ished, fixed, and washed negative, and convert 
the image into silver oxalate by steeping in a solu- 
tion of ferric oxalate, or convert it into silver 
bromide or chloride by immersion in a solution of 
ferric bromide or ferric chloride until bleached ; 
then wash well under the tap and apply ferrous 
oxalate developer to reduce it to silver again, when 
it will be found that the n monster is gone, leav- 
ing a very slight “veil ’’ on the shadows.— 


CE. 
51136.) — Water Right. — The brewer has a 
i pees well on ius one premus; so have 
ou; do 80, an going deeper than you can 
we the beet abare of the water. I do not think 
you can claim.— BoswELL. 


151136.. — Water Right.—The only thing for 
ou to do is to sink your well deeper than the 
bevaii. He has as much right tho water 
under his premises as you have to the water under 
yours, provided, of course, that you are able to 
it. You can sink your well deeper, and out out 
brewer.— Os. 


(61137.]—Acoustic.—Make another parte 
about 2in. from the first, and fill up the space 
sawdust ; whether it would be inexpensive or not 
cepem u the size of the rooms and who you 
get to do it.—Os. 


(51142.|—Regilding.—‘‘R. R. R.” should sa 
what his timepiece is made of. Probably it is metal, 
and the mirror frame wood, which require different 
methods of treatment. However, this is one of the 


things that there is an ‘‘easy and aimple’’ method 
of doing. Judson’s or Bessemer’s gold paint will 
d both metal and wood. It can 0 at 


e chemist or oil shop, and can have a coat of 
varnish laid over it. Directions will be given with 
the paint.— Os. 

[61143.] — Chemical Calculations. — Gallo- 
way’s Chemistry — First and Second Steps. 
I don’t think any elementary work goes into cal- 
culations so much as these books. They are exactly 
what you want.— Os. 


(61144.])—-Condensing Engine. For an engine 
of the size stated, I should recommend a! of 
not less than 100 square yards area. The depth 
does not matter so much, as it is the amount of 
cooliag surface you want. The overflow from 
engine should be taken in a trough to the other 
aido of lodge from which the injection water is 
taken. I have not found any material ae hapa 
between a perforated „ pipe in the co 
and an ordi one. It is a slight advantage to 
have the injection pipe reduced at the end; that 
is, made like the blast pipe of a locomotive, so that 
it points directly in the centre of the exhaust pipe. 
— R OMNIA VMcrr. 


151144.J—OCondensing Engine.— R. T. B.“ 
forgets to mention the inititial pressure and point of 
cut-off in his cylinder, which ought to have been 
stated, to arrive at a fairly accurate calculation. 
But now taking his engine with an abeolute initial 
press of 46lb., and cutting steam off at } of the 
stroke will = 66 horse-powe: nearly. The area of 
cylinder = 254°46 x 9 = 2290:14 cubic inches of 
steam supplied at each stroke of engine. Now 
steam at thie pressure (46 absolute) occupies a 
volume of 698 times the water that produced it. 
Now if we divide 2290°14 by 598 will give the cubic 
inches of water contained in the steam. 2290:14 
— 698 = 3'83 x 2 + 62 + 60 + 10 = 238°992 inches 
of water as steam per day. And taking 30 inches 
of cold water for condensing it to, say, 100deg., it 
will require 7169°760 inches of cold water at, say, 
64deg., or 25,860 gallons per day to pass thro 
the oondenser; so if you divide the number 
of gallons by 6:25 to bring into feet, so as to make 
the lodge to suit your purpose best, I should advise 
you to dispense with the spray idea unless the 
water is remarkably clean and free from grit.— 
Firer, Dewsbury. 

B Oxide Gasometer. You 
will have to force the gas in under pressure. It 
won't go in at atmospheric pressure unless the 
machine is balanced. Os. 


[51146.] —Contents of Packing Cases.— I had 
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an example worked out for you; but I have torn it 
up, as it is not fair to occupy space with long 
multiplication sums when you can buy a secondhan 
arithmetic for 6d., which will give every informa- 
tion.—Os. 


e of Faeking Cases. Do 
not think of tables. Get some building- trade friend 
uare dimensions.“ After 


02 146.] — Contents of Packing Cases.— If a 
„ Bothered One wants to get at the number of 
square feet of stuff in his 
multiply the lengths of the top, bottom, sides, ends, 
and ledges by their breadths in inches, add the 
roducts together, and divide by 144. In the case 

e specifies, top and bottom 45 x 20 x 2 1, 800, 
sides 45 x 35 x 2 = 3, 150, ends 35 x 20 x 2= 
1.400; ledges, 4 at 35 and 4 at 20 = 220 x 34 = 770 
—total 7120 — 144 = 49°44 square feet. If planed 
and jointed the value of the case would be about 
twice the cost of the material. If rough, rather less. 
If the cubic contents in feet are wanted, say for 
measurement tonnage, multiply the length, breadth, 
and depth, and divide by 1,728. I don’t think there 
is any ready reckoner to be got.— ROBINSON CRUSOE. 


1 —Oontents of Packing Cases.—If 
„A Bothered One obtains a copy of Richard- 
son's Packing- case Tables, published by Lockwood 
and Co., he will find the number of superficial feet 
contained in any case, two measurements of which 
are under 50in. The rule to work out a case is: 
Multiply the width and depth, added together, by 
twice the length. For the ends of the case: Mul- 
tiply twice the depth by the width. Add the two 
sums together for the contents. If the measure - 
ment given is the inside (the usual way) 2in. must 
be added to each measurement to ma ke it outside 
measure, then proceed by the rule given: — 


packing cases, he must 


3 11 length 1 10 wide 6 2 
2 3 1 deep 1 10 
7 10 4 11 6 2 
x 5 0 
411 1 8 
31 4 11 3 8 for ends 
6 5 5 
9 2 
38 6 2 
11 3 8 for ends 
49 9 10 


Charged as 60 feet; battens charged extra. W. P. 


[51147.)—_Legal—Highways.—If the owners 
of a private road (not being in the district of an 
urban authority) desire it to become a highway 
they should give three months’ notice to the parish 
surveyor of an intention to dedicate it to the public 
and upon giving such notice a vestry must be call 
to consider whether the parish will adopt such road 
—the notice for such vestry should be at least three 
days’ notice, and signed by a churchwarden or over- 
seer, or by the rector, vicar, or curate. If the 
vestry will not adopt and keep such road in repair, 
then application must be e toJusticesata Spe- 
cial Sessions for the Highways, or in Petty Sessions 
assembled. But now, instead of vestry proceedings 
by application to the urban authority (if any exists) 
of the district, they may, by agreement of trustees 
of any turnpike or other road, take to themselves 
and repair and adopt such road; such urban 
authority being vested with all the powers of vestry 
and highway surveyors, and may appoint any per- 
son to act for them, and do their duties. Perhaps 
ee clerk to the board may be so appointed.— 


pile: —Oorns, &o.—A certain cure for corns 
18— ’ 
bind a piece of lemon on the corn, and renew the 
same night and morning. Ina few days the com 
will be cured. For the other ailment consult a 
doctor, unless the pains in the legs are rheumatic. 
In that case you will have to apply to nature for a 
remedy, for doctors cannot cure rheumatism if 
chronic, although they can alleviate and ward it off 
in some measure. People often become shaky on 
the legs when old solely because in passing through 
life they have not eaten sufficient vegetables. 
People thus afflicted, or those suffering from 
rheumatism, should be careful lest their digestive 
organs should get out of order; and they should 
also avoid stimulants, especially beer, and live 

ly on fish and slewed fruit, and drink lemon 
water (not lemonade), and they should eat a sworn 
enemy of rheumatism—viz., asparagus—as often as 
possible (unfortunately for them, this vegetable is 
uot long in season and is expensive; still it is worth 
paying a good price for an infallible remedy). 


the the feet well with hot water, and | ™8 


Kind Providence has planted in our gardens a 
vegetable which will cure every known disease (I 
am not a vegetarian); and if these were only used 
as they were intended to be, there is no reason 
why a man of 75 should not be as nimble on his 
legs, and a lady of the same age as lovely in com- 
plexion, as they were at 17. In case any of our 
readers should desire this information, I, as a sub- 
scriber to the ENOLIISH MECRHANIO from nearly the 
beginning, shall be glad, when requested, to do 80, 
to state some of nature’s remedies for outraged 
nature’s laws.—THE Kent Heer. 


{51151.]—Legal—Bill of Sale.—I do not see, 
on the grounds stated, that you have any cause of 
action against the grantee; but as against the 
arated you 5 have, for the amount of the 

ebt he owes you.— : 


[51152.)—Erecting Machines, &o.—‘ The 
North ” should ask separate questions ander proper 
headings, asa boiler query would be easily over- 
looked when under a heading such as above. His 
proven question on strength of plate for furnace 

ront” is quite unintelligible; if he can explain 
what he wants, I shall be glad to assist bim.— 
BoswELL. 


[51150.]—Preserving Green Peas.—Take 
young peas, gathered in fine araby weather, shell 
them, lay a cloth four times double, lay tbe peas 
on, and rub them very „ without crushing 
them; fill your bottles, and cover them with mutton 
suet fat; when a little cool, fill the necks almost to 
the top, cork them, tie a bladder and a leather over 
them, and set them in a dry place. Some do them 


the same as bottling fresh fruit, by putting in warm 
water, a I believe it answers very well.— 
T. E. L. 


(51155. —Preserving Peas, &c.—Dr. Hassall 
„On Adulteration of Food ’’) considers that Mr. 
ington's method of preserving fruit without 
sugar is a good one. e fruit must be picked 
before it is too ripe. The bottles are filled with it 
and loosely corked. They are then placed in a 
vessel containing cold water, up to their necks ; 
heat is then applied, and the temperature raised to, 
from 160° to 170°, and maintained at this for half- 
an hour; but the heat must not be raised higher 
nor continued longer, as the fruit would be liable 
to burst. The bottles are then to be filled within 
an inch of the cork with boiling water, corked up 
immediately, and 9 on their sides, so that the 
water may swell the corks; which more effectuall 
prevents the entrance of the air. Dr. Hasse 
considers Mr. Masson’s process is best; but I don’t 
think it would answer for peas. It consists in 
breaking the vegetables into small pieces, and heat- 
ing them on a plate heated by boi water, which 
dries them without burning them. us preserved 
they are dry and shrivelled, contain but little water, 
“and it is evident from their appearance that a 
very important part of the process of preservation 
consists in the abstraction of the water, which forms 
such a considerable portion of the weight and bulk 
of nearly all vegetables and fruits. hen vege- 
tables thus preserved are immersed in water for 
some time, they swell up, become soft and tender, 
and resume, to a very great extent, the appearance, 
colour, and flavour proper to them in a fresh 
state. There is another recipe by M. Appert, in 
which the are packed raw in bottles, and 
afterwards placed in jars, corked, and covered with 
wdered lime, and put in a boiler of cold water. 
eat is then applied until the water boils; and the 
boiling temperature is maintained for about an 
hour, when the fire is extinguished, the water 
drawn off, and the jars gradually cooled. Currants, 


sides. Net tonnage is the gross register tonnage 
less the space unavailable for cargo, which in 
steamships includes engine room, stokehole, 
bunkers, and boilers. The continual improvements 
in steam-engines and boilers is the reason of 

larger proportion of net to gross tonnage in the 


more recently-constructed seagoing 4 pë. 
Of course a ship carrying a o heavier, or as 
heavy as sea water, can only fill a portion of her 


cargo space, and thus leave room for the cargo to 
shift, tothe manifest danger of the ship.— RoBINsON 
CRUSOE. 


(51158.|—Sticky American Cloth. — Good 
erican cloth is very cheap; it is only a few 
pence per yard. Have the chairs recovered, as the 
stuff you have on them now must be the most 
abominable rubbish, and will never be satisfactory, 
whatever you do to it.—Os. 


[51159.]—Legal—Purchase of Business.—I 
presume the ership was properly dissolved at 
the time. The contract to pay principal as early 
as possible is rather vague, no time being fixed; 
but A. having made a demand, and B. having made 
a promise to pay principal at a fixed time and 
breaking his word, A. has now a good cause of 
action, and if B. is a man of substance may issue 
writ against him; but, better still, if posable get 
the money without any writ, and so save getting 
involved in heavy costs besides (as in too many 
instances), losing the debt as well, even after hav- 
ing obtained a favourable verdict.— LEX. 


([51160.] — Legal — Stepchildren.—A ste 
father is only bound to support till they attain 
age of 16 years, or the mother dies. After 
age, if they become chargeable to the parish, the 
stepfather would not be liable; but their natural 
oe would, if possessed of separate estate.— 


(51161.]—Legal—Trustees.—The surviving or 
continuing trustees, or the acting executors of any 
deceased trustee, or trustee refusing to act, may 
appoint another trustee ; but same is not impera- 
tive, as the continuing surviving trustee, or the 
executor in the will, taking out probate, may carry 
on all the business of the trusts. The stamp duty 
on the conveyance or transfer for new appointment 
of trustee is not to exceed 10s. The Chancery 
Division has also power to appoint a trustee ; but 
then the costs would be heavy, which should, if 
possible, be avoided.--—LEx. 


[51163.]—Cleaning New Linoleum.— I have 
several rooms covered with this. I believe nothing 
is used but flannel and clean water. I have heard 
that skim milk is a very good thing.—Os. 

1 — Cleaning New Linoleum. — Mix 
well in a pail of hot water about a quarter of a- 
packet of Manby’s cleansing crystal, then shave up 
a piece of yellow soap enough cold water may 
then be applied to e the mixture bearable to 
the hands. Clean about only a square foot at the 
time; by this means you will prevent it from look- 
ing smeary.—CAPTAIN NEMO. 


[51166.]—Patent Sodawater Bottles.— You 
cannot put sodawater into bottles withouta machine ; 
ou can, however, make an imitation by filling the 
bottle with water in which is dissolved about 30 
eros of soda bicarbonate, and then adding, just 
efore the cork is put in, 20 grains of crystallised 
tartaric or citric acid. This will gradually liberate 
carbonic acid, which will dissolve in the water; but 
it 7% not very wholesome stuff to use as a beverage. 
—U8. 


[51166.] — Patent Sodawater Bottles. — 


and other soft fruits can be rved by gathering | First, nearly fill the bottles with water; then dis- 
them when not too ripe, and when aire pits ae in eac 1 grains of tartaric eee Atterwards 
ting them, unbruised, into bottles well corked, and | Place in the bottle 24 grains of carbonate of soda, 


burying them in the earth. The efficiency is in- 
creased by immersing the bottles containing the 
fruit in hot water for a few minutes previous to 
corking them. Vegetables may also be preserved 
for some months in salt and water. — R. A. R. 
BENNETT. 


ae —Railway Passenger.—No one has a 
ight to travel without a ticket, and he can be 
legally ejected. This answers your four first ques- 
tions. No action would be of any use unless more 
force were used than necessary; but you would 
have great difficulty in proving this, as it is your 
duty, under such circumstances, to leave the 
carriage when you are told.— Os. 


[51157.] —Tonnage of Steamers.—Theo- 
retically, tonnage is the number of tons weight 
of sea water the whole internal capacity of a ship 
would contain. The builder calculates the internal 
capacity of a ship in cubic feet, and divides the 
result by 35, the number of cubic feet of sea 
water it 90 to a ton weight. The register tonnage, 
upon which tolls, dues, dock charges, &c., are paid 
rg an a W 1 the 15 3 obtained 

y multiplyin ength, depth, and average 
breadth of a ship, and viding the product bye 
constant. This formula has ually become 
incorrect, giving a result considerably too low, as 


ships are now built with flat floors and upright 


then quickly place the palm of the hand over the 
mouth, and turn the bottle upside down (allowing 
nothing to escape), until the stopper inside is in its 
place in the neck. Reverse the bottle, and see if the 
stopper is kept in the neck by the gas evolved ; if 
not, cover with hand and reverse again. This will 
be plain sodawater. Ginger beer can be made b 
adding (before putting in the carbonate of soda) 
doz. of sugar, and ag Madea with 6 grains o 
powdered ginger; or lemonade, by flavouring— 
when sweetened, as before—with a few drops of 
essence of lemon.—CHEMICUS. 


[51167.]—Drying Box.—‘' A. B.“ would find 
a large amount of information respecting drying- 
boxes for gelatine plates in back numbers of the 
Photographie News and British Journal of Photoe 
graph . Captain Abney’s book on the Gelatine 

mulsion Process in reese on fi published by, 
I think, Piper and Carter, would be found very 
useful.— QUOD SEVERIS METES. 

(51169.]—Goulard’s Extraot is a solution of 
diacetate of lead. Goulard water is made 
adding about a teaspoonful of the extract to á 
pint of water (poison.)—Os. 


Acoorpina to M. Dieulafait in the ‘‘ Comptes 
Rendus,” the mean daily evaporation of sea water 
in the south of France is at least 6mm. 
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UNANSWERED QUERIES. 


— — 


The numbers and titles of queries which remain unan- 
ewered for five weeks are inserted in this list, and tf atill 
wnansioered are repeated four weeks afterwards. We trust 
our readers will look over the list and send what information 
they can for the benefit of their fellow contributors, 


50448. 
50119. 


Bicycle Spukes, p. 253. 

Air Pump, 253. 

To * Uranium,” 254. . 
Gravatt's Dumpy Level, 254. 


Condensing Beam Eagine, p. 347. 
Cooling Building, 347. 

Red and Tank Liquor Analysis, 347. 
Blusting, 317. 

Enster, 347. 

Finger —Medical, 347. 


Setting out Huilway Curves, 348. 
50893. Offsets for Railway Curves, 348. 
60897. Bang’s Orthographic Projection, 848. 


QUERIES. 


— — 


(61175. )—Legal.— Will Mr. Wetherfleld kindly answer 
the fo ing: A. and B. go into partnership. A. already 
has a distinct and different business. If A. ahould fail 
in his business, would his creditors be paid out of the 
whole of the partnership business, or only A. s share 
therein — A. P. 


[51176 ]-—Canariag.—I am very unfortunate with my 
canaries this year. They seem to have oontructed some 
disease, as they are dying off rapidly from some unac- 
countable cause. Will any kind reader say how I am to 
prevent this? I feed them with canary and one-third 
rape-seed, boiled 21 three times a week mixed with 
canaridine bread, and change the water twice a day. Any 
information will be gladly received as to nature and 
ove of disease which I hear is prevalent this year ?— 


(51177.)—Flute.—Can any musical reader inform me 
if it is possible to make a flute or piccolo mute or partly 
so! At the only place at which I can practise on them, 
ay make too much noise. Any other information that 

i bip me over this ditticulty will be gladly welcomed 
vy—F. G. H. 

1178.]— Raising Water. —I want to raise water 
up a bank 40ft. high, if possible, by means of a small fo: ce · 
pump worked by a water-wheel. Water available runs 

tween 20 and 30 , per minute with 5ft. fall. If the 
arrangement w work, I should be obliged if some 
correspondent could tell me the best proportions for pump 
and wheel, and what is best form! should use lin. pipe 
frum pump I— Al TMA ISIN. 


151179.) —-Voss Machine.— Will Sigma * or Mr. 
Molison kindly say what is the cause of a Voss machine 
that I have just constructed giving good dense sparks for 
the space of a minute and suddenly stopping, and ugain 
atter about the same time, worki as well as before! 
When the machine is worked in the dark, the brush light 
on the one aside of collecting combs and the small stars un 
the other side appear to change when the above fault takes 
place. How can it be prevented from doing so, as it 
greatly spoils the power of machine! The paper shields 
are not too long.— Ong ix a Fix. 


(51180.] -The Lathe.—I have got a pair of 3in. back- 

heads, and am thinking of making a wooden bed, 

Oak, for them, only I am doubtful whether it will keep 

true in use. As I mean to get a slide rest, and. of course, 

want truth in the bed, will some of our lathe workers 
help me in the matter I- No Ove. 


(61181.]—Bicycle Belle and Lamp.—To Mn. 
WrIrIERTIELD.— Will you, as the time for excursions and 
trips on bicycles and tricycles is now at hand, tell us the 
law with regard to bells and lamps ? Must we carry them, 
ornot! Does the same law obtain all over England and 
Scotland, or is there one rule for Metropolitan area, 
and certain regulations and by-laws else 

where? If a lamp is to be carried, when is it to be 
` lighted, and is there any distinction made between the 
bicycle and tricycle, for one opinion I heard is that a bi- 
cycle must carry dell and lamp, but a tricycle is exempt ! 
—Socvus. 


(61182.)— Mechanical. — Will ‘“Dubliniensis” or 
any other reader kindly give the answers and mode of 
working the following questions! (1) Atwo-wheel cart, 
weighing in all one ton, is left standing upon a perfectly 
smooth and level road, upon which also is p in con- 
tact with the wheels, a bar of iron of a size that the potnt 
of contact 1s 30° from the vertical line. It is required to 
know the force (in Ib.) which, applied in a horizontal 
line, would be necessary in order to start the cart over the 
obstruction. (2) Taking the coefficient of friction be- 
tween the aces as being 16, what number of threads 
to the inch must a screw bin. in diam. have, so that when 
placed vertically it will, of its own weight, just rutate in 
the nut !—SiLex. 


(51183.)—Legal.— Will Mr. Wetherfleld cr any of our 
law correspondents answer the following! A. borrows 
from B. in 1876, £300 on mortgage through solicitor C. 
A. bas never seen B., all the business having been trans- 
acted through C. The interest has been regularly puid 
every half-yeurto C., who gives A. a receipt sical by 
himself stating it is interest on mortgage, &c., due to E. 
Now what I want to know is: In the event of C. failing 
to pay interest over to B., or C. being made a bankrupt, 
in what position does A. stand to B. 1 Can H. claim 
the interest over aguin from A. which has been paid to C. 
from the first No NAM x. 


(51184.)—Gelatine Plates.—To Mr. W. J. Lax- 
CASTER OR OruERB.— Will you kindly inform me what is 
the cause of the plates, when setting, forming a number 
of minute pits, which when developed, leave bare spota on 


the negutive ? It is not dust or grease on the plates, but 
uppears to be in the gelatine. Kindly say if so, and what 
is the method of rendering the gelatine absolutely pure! 
—GELATINE PLATE. 


(61185.]—To ‘‘Sigma.”—Isit permissible to ask when 
your new edition of Electricity will be in the book- 
seller’s hands ? I, with several friends here, am waiting 
anxiously for it ?—J. L. M. 


(61186.)}—To Dr. Edmunds. — A lady complains of 
her gums N especially from the eye teeth — 80 
much so that she fears they may ultimately drop 
out, as did those of an acquaintance ! At present they 
are quite sound and healthy. Would over-brushing cause 
it, aud can you suggest a remedy !—E. E. P. 


[61187.] —Elecrrophorus.—Will some friend tell me 
how to construct an electruphorus strong enough to charge 
a quart Leyden jar, which indy be used in a room not 
made incoveniently warm. as is the case when we employ 
the usual electric machine and want the room quite free 
from damp! I have heard that there are modern im- 
provements in the electrophorus which make it easy and 
cheap to construct.—Exvectrric Cat. 


51188.)—-Large Induction Ooil.— Vertical 

ethods.—I wish to construct a large coil on this plan, 
and am anxious to embody and follow out the latest prin- 
ciples in its construction. Will Sigma.“ Mr. Lancaster, 
or other reader, practically acquainted with the maki 
of large coils, correct the following sizes and advise me 
I wish to utilise as far as possible the materials of a partly 
made disc coil. The present sizes, however, appear con- 
siderably out of proportion. and I think, want altering. 


The bundle of wire is lin. diam., 121in. long, slides into 
vulcanite tube jin. thick, 124in. long, Iz in. inside 
diam. Upon the ends of this tube are screwed two vul- 


canite discs each 9in. diam., the space between the 
ends of the coil being thus 10jin. There is an odd Qin. vul- 
canite disc, jin. thick, with 3in. central aperture; sixty 
thin discs graduated from 74in. to Sin. diam., thickness 
22 B.W.G., with same central hole. The primary of No. 
11, cotton covered, is wound in four layers upon the vul- 
canite tube, paraffined, and of such diam. that the thin 
discs slide tightly on. Should core and primary not have 
been inside vulcanite tube, and this be considerably 
longer than at present, for ends of such diameter ! Start- 
ar He the 9in. ends and thin discs, what size of a coil 
will they make? Is No. 11 right for pri 1 I have 
plenty 8 D C. covered. I want to use the coil with any 
power from one to two quarts bichromates ap to, say, six 
secondary battery cells. Can I make the core and primary 
removable for experimental purposes? In viua. i ìt 
better to make up the wire coils singly and then build up, 
or make up the coil with its discs berore winding and then 
wind between centres! Are washers imperative between 
discs, as they keep the secondary further from the prim- 
ary ? Ie jin. enough space to leave unfilled between disos 
when wound? I have a quantity of Nos. 36 and 38 silk 
covered —sball I wind entire coil with this, or use finer wire 
in centre compartments ! How many lbs. of 36 would be 
needed, and what bas been found practically the best 
break for a coil of the size recommended! finished 
outline to be curved in the direction of the lines of - 
netic force, and are the dises to be left exposed, or the 
whole encased in velvet! I may say I successfully made 
a 4 to Sin. spark coil on Ferguson’s principle last year. I 
am not afraid of the work, only want the best possible 
results. Shall be pleased to receive any information by 
direct correspondence (eee Addresses ).—J. L. M. 


51189. Riveted Girders and Hydraulic 
Press.— Will some one please give the follewing infor- 
mution, viz. : The best pitch of rivets to make e and 
small wrought-iron riveted girders for stock; and the rule 
of practice forthe thickness of cast-iron cylinders of 
hydraulic presses, with examples worked out !—Lron 

RCHANT, 


151190. Dynamo Construction.—In making the 
commutator 3 for a revolving armature of the Siemens 
H type, it is always recommended to cut the alit in a 
plane inclined to the axis of rotation, instead of parallel to 
it. Can anyone kindly tell me what ad vantage is gained 


by this ?—Friak Bacon. 


(51191.}—Bricks.—I have a No. 1 Page's pipe and 
tile machine, with which I want to make bricks. I had a 
mould made for it, but find that in deli , the corners 
tear. I have tried one or two plans to rectify the fault, 
but have not as yet succeeded. I shall be very thankful 
for any suggestion or drawing by which I can rectify the 
fault.—Baicx. 


(51192..— Engines.—In a book I have are the follow- 


ing questions. The journal of a cast-iron shaft for a fly- 
wheel ing 50 revs. per minute, 7Ain. diam., is sufficient 
for a 50 h. p. ine. Also the journal of a wrought iron 


shaft for a flywheel, making 25 revs. per minute and sin. 
diam., is sufficient for a 40 h.p. engine. Will some one be 
so kind as to show me how the calculations are arrived 
at, as I monght wrought iron was stronger than cast—in 
pan sI Alse, will Boswell ’’or* M. I. C. E.“ beso 

d as to give give me instructions how to examine my 
own steam-boiler, and how to get the calculations as to 
the strength and the bursting pressure in plain figures? 


— PuzzLeED. 


(511993. Whooping Cough.—I have read some- 
where that garlic rubbed down back, I think, is a cure 
forthis. Can anyof ours give me their experience? I have 
tried Roache’s Embrocation and other remedies without 
it doing any good to children that have suffered some 
time !—CaRrENTER, 


(61198.|—Engine Query: We have a compound 
condensing enzine at our mill of about 200 indicated h. p. 
apan of ordinary ay reroors, and an equilibrium throttle 

ve. As the work is very irregular, part af it on and 
otf every few minutes. the throttle valve does not govern 
the engine as it should : there seems to be too much pres- 
sure keeping the valve down. It either shuts quite close 
or opens wide, as the case may be. The consequence is the 
engine either goes a lot beyond her right speed, or a lot 
under. the pressure seems too much on the top uf 
valve, we are obliged to hang a heavy weight on a lever 
to help open it, and of oourse that w. ight is all against 
the governors acting as they should, unless the eng ine 
runs very fast, or nearly stops. My opinion is, that one 
face of throttle valve is wider than the other, and the steam 
would act most on that and keep the valve closed all the 
time if possible. I should be glad if any practical engi- 


neer would tell me if Jam right. If not. could he tell we 
the cause of the engine going so irregular !—T. E. F. 


151195. —Olarionet.— Can any kind friend tell me 
how to voice my clarionet! I have had a new reed put, 
and now it will not speak. A. B. C. ' 


[51196.)—L.N.W. Locos —In Messrs. Dempsey 
and Clark’s book on the locomotive, I find an engine, 
No. 373, described as having 7ft. Gin. driving wheels, 
cylinders 18in. by 24in., built for the L. N. W. Company 
for southern trattic. The present 373 is a small 6ft. 
single passenger with . 18in. by 22in. Are any of 
ne former class left! Who was the engineer !—W. 

OMPSON. 


(61197..—Croton Oil.— “ F. R. C. R.” or L. Mac- 
dona, B. A., will much oblige if he will say with what 
I can mix croton oil to vary the degree of irritancy ; at 
what strength it would be safe from blistering, uud how 
best to disguise the odour I- ROM Sestas. 


(51198.]—Bioycle Wheels.—I have had a bicycle 
lying by for two years, which has caused the spokes to be 
eaten out with rust. Will any reader kindly rell me the 
best way to put in new ones, so that they are all of equal 
tightness and the hub true in the centre ]!—Axareur. 


(61199.]—-Metal Speculum.—I have had the 

reat misfortune to crack a 6in. metal 3 
isc (which I had just commenced to grind). The 
disc isin three pieces, but the cracks are quite clean. 
Would it be possible to fit the bits into a permanent iron 
trough and solder into position, or by any other method ! 
—or shall I have to give it up as a bad job and begin 
again ! In the latter case, should I try a metal, or silver, 
or a glass one 1 Do CARLoOs. 


151200.) — Seconds Hand.—I have just bought a siz- 
guinea silver watch, which makes 62 by 4 beats during 
one rev. of the seconds hand. How am I to find 
of a minute exactly for speeding trains, &c.! Are 
watches that beat 4 to second exactly, more expensive, or 
is it simply by chance and could I have it altered !— 
Don, CARLOS. 


(51201.)—Destroying Roots.—Can any of your 

ers inform me of any method for destrying the roots 

of small trees! I am aware of the one sure cure by 

digging out the roots; but to do this I should require to 

pull down portions of the buildings, as they have grown 
well into the brickwork.—L. A. C. 


[51202.]—Legal.—To Ma. WETATRTIELD.— Will this 
gentleman kindly advise in this question? A. mortgaged 
certain leasehold property to B. and others to C. Now, 
owing to present depreciation of houses in suburbs, A. 
cannot pay B. full rate of interest, and probably B. will 
in consequence foreclose. Sale of property will very 
likely realise less than mortgage sum. Income from 
property mortgaged to C. exceeds mort interest, 

ut nett return is m. ch less than deficit due to B. 
Question: Can B. proceed against A. for deficiency on 
sale l and how!—or must B. bear the loss ’?— 
ENQUIREB. 


(51203.]—Music—Oonsecutive Fifths.—Why are 
these prohibited in harmony! How may they be avoided 
in harmonizing !—Tynro. 


{61204.])—Induction Ooil.—Will Mr. Lancaster 
kindly say if the following are the HEA proportions, &c., 
for a lin. spark coil! Core din. thick, 6in. to 7in. long; 
primary coil, jlb. of No. 16 silk-covered wire, insulated 
with one coat of rerin mixture; secondary coil 70z., No. 
40 silk-covered wire, each layer insulated by two thick- 
nesses of glazed notepaper ; condenser, 80 sheets of tin- 
foil zin. by 54in. between 81 sheets of stout unglazed 
writing paper.-—C. D. T. 


[53206.}—Seourity for Loan.—To Ma. Wyrnra- 
FIELD.—A. accepts as security for a loan to B., certain 
shares to come to B. at the death of a third party C.; 
before C. dies, the shares have decreased in value, and will 
not fully meet the loan. Can A. demand the balance 
from B.! When the loan was effected, B. had special 
facilities for ascertaining the value of the shares and 
state of the company. Douols. 


(51206.)—Pine Wool.—Can any reader of ours in- 
form me how knitting yarn is impregnated with Ol. pini 
sylvestris! Steeping the yarn in the Ol. would be too 
expensive. Is it done by vaporising it, or how !—P. 


(51207.) — Marriages within Prohibited 
Degree.—Like a previous correspondent I have con- 
a marriage within prohibited „ and am 
concerned that my will—making provision for my wife— 
should be correct. The exact wording is as follows :—* I 
give and bequeath to my dear wife—or reputed wife— 
A. B. (sister to my late wife C. D. deceased). Will this 
description be sutficient! My will wus made by a lawyer. 
vere Mr. Wethertield or Lex will answer.— 


51208.) Electrical Railways.—Will some ene 
kindly give the reasons, in article under this head 
in current issue, for the statement that the wind, &c., 
i:; re ay 0 nee an hour is 40ib. 
per ton, and chat 4 6 h. p. is required to draw 1 ton at that 
velocity! Also give formula and working out of remainder 
of statements in article ?—Esquings. 


(61-/09.}— Lawn -Tennis Court. — Thanke to 
‘*Oudeis’’ for his description of tennis court marker; 
but having made a plan to scale from his description, 1 
fail to see how the strap clears the tin at the sizes of 
wheels and tank he mentions. It appears to me thata 
cistern of only din. deep, would require a wheel about 
diameter for the strap to clear the top edges of it. As 
wish to make one, I await further particulars, a sketeh 
would much assist TRNYXIS. 


51210. - Clock to Show Positions of Sun, 

oon, Ec. - Being interested in the science of 
astronomy and wishful to construct an astronomical 
clock, similar to the late Mr. Ferguson's, for showing the 
sup and moon’s positions throughout the year. Thesun, 
he says, is carried round by a wheel of 57 teeth, in exactly 
24 hours, and the moon by a wheel of 59 teeth, in 24 hours 
504 minutes, showing the moon’s place and her age 
throughout the year, and it likewise gives the times of 
high water, and the only addition to the two wheels is a 
piuion of 19 leaves moved by clockwork. My reason in 
asking your assistance is, Mr. F does not take the 
44 minutes ond 8 seconds into consideration ; the moon 
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murt at the end of the year be 8 or 9 hours wrong. 
Perhaps some of your ers give me some 
i JGG 


action turns out unfortunate, and ceases some years ; 
but accounts between them are never settled up. They 
fall out, and A. commences a f osure action 
on his mortgages, and also brings an action to 
have the partnership accounts settled up. In his 
foreclosure action A. claims a large sum due him 
on a running account for compound interest, commission, 
and law charges (for bills undelivered). He holds an 
ment for the commission. He also includes in his 

im in the foreclosure action, £30 a for over 25 
years for salary over and above his law ; amount- 
as Se several hundred pounds ; £8,000 compound interest, 
which is made up by charging interest on the balances all 
the way for the above period; and 14, oco for goods sup- 
plied from the partnership concern to B.'s private under- 
taking, and which B. contends he has to set off to the 
eame amount for goods supplied by him to the partnership. 
but which A. contends was part of the capital. On 
accounts being taken, would the court allow this to stand, 
or would each business concern bave to be dealt with 
md, area or in what way would itdeal with the acoounts? 


formation 


. Pump. — Will Mr. P. J. Davie 
describe the American cistern pump, as I think it will 
interest many of your readers as well as myself! It has, 
so I am told. e advantages over most other pumps 
because the pump itself forma an air vessel on the suction 
as well as the main. I also wish to ask him what 
bis mercurial trap is like which he spoke of, but did not 
describe , in his articles on Traps same two years since.— 


0 


(61212.]— Astronomical.—On 15th of July, at 10 
m., a star was visible about the diameter of the moon 
istant to the west of that luminary just south of the 

plane of its equator. Under a high power the star 

rips Saga eal What star was it! The moon was in 
How could 1 determine the above question for 
myself !—T xo. 


(51219.}—-Eyepieces and Object-Glass.—I have 
an achromatic lens 1kin. aperture, 10in. focal length. To 
i 91 phi Hin. Will it do . photography! 

an object -g in. aperture an eyepiece 
formed of 1-16in. and 38-16in. focus lenses satisfactorily ! 
The focus (solar) of the o.g. is 30in. I have made 
several Huyghenian eyepieces. The last, formed of | and 
fin. lenses, gives in one position an orange tint to the top 
and a tint to the bottom of an image of the moon. 
A half-turn of the screw into the eye tube renders the 
aage (med refocused) achromatic, What is the cause 
of this chromatism ?—Tyao. 


pahaan- Boller Meking.—Will some one give me 
orma how to weld Leeds Forge Company 
steel for boiler-furnace flues, whether any flux ofany ki 

is used, and please state what kind of fire or furnace is best 
for ing the same !—Borter Maxer, 


(61216.)}—Double Dark Slides.—To Ma. Lax- 
oasTeR.— Would he kindly give instructions to make the 
dark alides for the camera that ho is giving instructions 
to make ?—CABINET. 


151216.]— Books on Old-fashioned Pumps.— 
Can any one give me the name, publisher, and price of a 
book containing a full description of what may be called 
the old-fashioned types of pumps, such as the Persian 
wheel, Archimedean screw pump, bucket and chain pump 
worked by ox or bullock power, and the Egyptian types 
of pumps and wheels !—Lapox Omnia VINcIT. 


|217.)—Diffculty in Swallowing. — Would 
ee eee, what I had Petter do to 
alleviate the 1 i symptoms! Since last 
October I have f great difficulty in swallowing. I 
can take meat, and bread and butter, &c., 
without a kind of halting in my throat, accompanied by 
a nervous fear that I am choking. There is no 
whatever. My tonsils are not swollen. I don’t take 
enough food.— LARYNX. 


151218.]—Flezible Strap.—The querist would be 
much obliged if a gentleman rienced in belting 
would suggest something that would answer the follow- 
ing purpose! I have two pulleys 14in. and in. diameter 
respectively, Sft. Gin. centre; the latter is fixed on a 
spindle in a railway van, the other on the axle. By the 
3 of the bearing springs the centres vary.— . W. 


(51223.)-G.W.R.—To “ Mrrgox.”—TI see that in the 
“E. M.“ of the 6th inst., you offered a sketch of the 
G. W. R., 7ft. single drivers with dimensions. I should be 
very much ebliged if you would send this as soon as con- 
venient. Can 1 the tenders of the Dutchman 
are so extreme w! Any information as to G. W. 
locomotives will be acceptable.— PaDDixorox. 


51224. e Feriaps some co 


rrespondent 
we 1515 telephone work, would kindly help me out of 
the followin 
battery and 


difficulty! Four stations, having each a 

ll, are to be connected, each with every 
other. How can anyone ring up any other without dis- 
turbing the rest ’?—which are set for receiving there 
being no exchange 1—P. B. 


(61225.]—D o Machine.—I am about to make 
a small series o machine, with Siemens }{ armature 


pole-pieces, 
on which 


There is a way of getting over this, by having wire on 
e 


ta 
not ioe Will some 


one kindly give me information as to size and quantity 
of wires to use! I might connect the ps ees 
parallel, and so reduce the R., but would this produce 
strong magnetism.—A. LAMBERT. 


(51228.|—Deceased Wife's Debts.—Would Mr. 
Wetherfleld kindly answer the following query! My 
brother-in-law having lately lost his wife, found, after 
her decease, that her mother had contracted debts in his 
name, without authority. Can he be compeled to pay 
them! I might add that they were not for necessaries. 
As some of them were for clothing, &c.. he bas paid 
some of them; but I tell him I do not think he ought to 
do so, and should feel atly obliged if Mr. W. would 
kindly advise.—A Five Yrars’ Sunsceipes. 


(51227.)— Girders.— What is the difference between a 
lattice and a trellis girder fur bridges 1— J. F. 


pa — Deflection of Girders. — Will 
„M. I. C. E.,“ or any other of your correspondents, give 
me a rule for this? What I want is to know what 
camber I ought to allow in constructing a p so that 
when the load has passed over, the flange o pira should 
return back to its normal position or line.—J. F. 


(51219.)—Luinseed Oil.—Can any of our readers 
kindly tell me how I can make linseed oil on a 
Scale, as I want asmall quantity which I can be absolutely 
certain is not adulterated with animal oi] !—Brvave. 


{61220.)—Polarisation.—I should be glad if one of 
electri: 


your cal readers could assist me to understand | formation as to the prospects ot emigration to this 
exactly what is meant by the term ‘‘ polarisation” as | colony, or where can I get any books giving such infor- 
a to electrolyte! I am ing Maxwell s mation, and what class of people are most requi 


„% Electricity and Magnetism,” and the explanations in 
that book seem to me to be at variance wi'h one another. 
For instance, in p. 358, we find if the process involves 
an increase of the intrinsic energy nf the substances 
the electromotive force is in the direction opposite to that 
of the current, and this E. F. is called polari- ation.“ 
Nothing could be plainer than this; but the E. F. in this case 
is an absolute quantity. being equal to the mechanical 
equivelent of the decomposition of an electro-chemical 
equivalent of the substance, whereas the polarisation is 
a variable quantity which may have any value up to the 
above. Then in page 356, we find that polarisation is due 
to the accumulation of the ions at the electrodes : this 
seems to complicate matters still more. Of course, [ am 
aware of this accumulation and the secondary action it 
produces, but the two thi above seem to me to be 
entirely different. A Daniell cell, as one more example, 
cannot decompose acidulated water, for the simple reason 
that ita E. F. is less than the mechanical equivalent of an 
electro-chemical equivalent of H,O. But it does produce 
polarisation. Can anyone assist me 1—B. 8c. 


151221.]— Flies. Can any reader give me the recipes 
for preparing fly papers (papier moure) as well as any 
other good means of exterminating flies? I am writing 
from India where the plague of flies is sometimes as 
great as lately in our hospitals in Egypt, and destruction, 
to be of much good, must be on a large scale. The de- 
struction of mosquitoes I look on as beyond hope; but if 
anyone knows a method so much the better.— Noman. 


{61222.)—To Mr. Wetherfield or Lex -B. 


(51230.]—Soluble Chemicals.—Shall feel thankful 
for information to determine whether chemicals in powder 
are soluble or otherwise. I often suffer consi le 
loss through chemicals not being insoluble, and only 
find it out too late for remedy.— R. W. J. 


[51231.]—Gold Printing on Silk, &o.—Would 
some correspondent kindly inform me through the 
co umns of ours, how and what materials are used for 

ld printing on the back of neckties, silks, &o !— 

OVICE, 


{51232.]—Jigger Sawin 
reader inform how I could e a jigger sawing machine 
to cut off stuff, say, up to 2in. I want it for inside saw- 
ing to work either by oot or power. I can do anythi 
in wood or iron, but what I want is to see how the arms 
work. A aketch would greatly oblige.— A. Y. Z. 


Machina.—Can any 


form me what ingredients are used for making a ja 
similar to what is used for ja ing teaboards, dolle 
rets. Kc. 1 The colours I could It would be 
applied to rough surface metal which is recessed about 
1-16in. deep, say 2in. square. These recesses must be filled 
up level. The time they ought to be in the stove, and 
what temperature, and oblige.—Ome IN Trova e. 


for whom A. is acting as solicitor, has a large business ANOTHER rocess of impregnating wood for its 
undertaking, upon which A., througha nominee, makes . ; : 
certain advances t,. enable B. to commence working it: reservar has been patented in Germany. This 


consists in first treating the wood with a solution of 
zinc vitriol, and then with a solution of chloride of 
calcium, so that the preservative coating is formed 
upon the wood by the chemical action of both 
subetances on one another. 


Some experiments recently made on a length of 
steampipe gave the increase of length 2in. per 
100ft., or 2 in 1200, the rise in temperature bein 
from 60° to that of steam at 80lb.—namely, 325 
or 255°. The expansion was thus 0:0016 for the 
256’, giving a coefficient of expansion 0:(0000681 
per deg. F. 


part of the arrangement being that B. pays all bills, &c., 
the product of the business to A. as his financial agent, 
except what he requires for his personal expenses, to go 
towards liquidnting the advances made by A., and also to 
enable the business to be carried on. is is done for 
upwards of 85 years, the concern being a capital payi 

concern for the lust 25 years. For the latter period no 
accounta whatever are settled up between them, the 
n. o us operandi of A. being to make mortgage deeds out 
for B. and get bim to sign them without reading them 
over, B. in all things trusting to A. as his legal advisor. 
A. and B., at the ein) ela of A., commenoe a partner- 
slip transaction toge , in which B. states A. promised 


10 find all the capital, B. giving his services. This trans- 


(51233.)—Japanning.—Will some kind reader in- 3, 


CHESS. 


— e 


ALL Communications for this department must be 
addressed to J. Pix zack, Bryn Rhedyn, Llandwrog, Car- 
narvon. 


PROBLEM DCCCXLV.—‘‘Caxpour.” 
Black. 


e. 


(8+8 
White to play and mate in three moves. 


BoLUTION TO 843. 
Black. 
1. P-Kt 4 (a) 
2. k takes P 


(a) 1. P takes P (b) 
Kt 7 (ch) 2. k-Kta 


mate 
(6) 1. B-Kt 4 (e) 
. P takes P (dis i 
ee E 2. Anything 
10 1. R takes P (d) 
. Q takes R (ch) 2. P takes Q 


. B-Et7 mate 
(d) 1. K-Kt 4 


. P takes P (dis 
en) 2. K takes P or B-B 4 
. Q-K 8 or Q takes 
B mate. 


Ho fo pe „ po pp 


NOTICES TO CORRESPONDENTS. 


Corarct Solutions to 843 by G. H. Malnar nE (Ane 
piece of cheas strategy). R. A. Bennett, C. Planck 
(belongs to that class of problem in which 5 opt 
elegance are sacrificed to grotesque originality. There 


is a bad dual continuation after 1. taken P ana: in 


another variation P-Kt 7 mate is spoilt by 3, Kt-Kt 3 
also mute); to 844 by C. Plank and Mortimer. 


J. B. of Boxford,— We see no mate in your. solution if 
1. R-Kt 4: 
W. A. Graves. How if 1. ¶ takes P ? 


R. A. B.—It should be Q or B mates. If2B-K B (dis 
ch) there is no mate if P covers. 


Gamus received with thanks from A. E. 8. and J. 
Clothier. 


Exdrisa Mecaasic Correspondence Tourney game 
between W. T. Pierce (Rite), and G. H. Mainwaring 


(King’s Bishop's Gambit.) 


Kt B 
takes B, G- Kt 3 14. K-B 2 (d), Q takes K P/ 15. P-Q B 

R-K aq, Q-Q 4/17. P-Q Kt 8 (e). Kt-K 
19. B-Kt 2 fk Kt-K 6/20. Q-B 
sq (g), Q-Kt 3/21. RK 2 Kt-B sq, 
P takes B/ 23. Kt 


P, P-Kt 6/25. Q-K B aq, P takes R P / 28. P takes R 


R-Q 1%. 
7 K 3/30. R-K 3, G-B 4 (ch) / 381i. KB 
3) Kt 8, Q takes (ch) / 38. K takes Q, 
4 


ich) / 33. K-Q oq, NK 3. 

. ak ® Kt-B 3 / . R-B 4, 

sq , 
42 


o e 
Te 
N 
a 

— 


Powe 
oO 


a 
8 
rg 

‘ 

N 
> 


Noras. 


(a) There are various defences here, but that plare< 
turns out the most satisfactory. RR Kt 4 and P-Q 3 
both result in White's advantage. 

(ò) There does not appear much use in this move. We 
prefer K-B 1 with a view to bringing R-K oq. P-K R « 
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would be more correct, but White wished to make a 
diversion from the book moves. 

(e) K-Kt sq or B 2, better. 

d) An extraordinary blunder, losing the centre pawn. 
B-B 3 was the obvious move. White's object was to securo 
a ena on Q, but he lacks time us Q P has to be de- 

ended. 

(e) It is better to prevent Black's threatened move with 
Kt by B- Kt 4. 

(/) Black threatens Kt takes P &c., but Kt-K B 3 
would have been better than move in text. Anyhow, 
White’s game is bad through the Kt being posted at K 6, 
due to White’s 17th move. ; 

(7) Q-Q 2 looks freer. 

(h) Another error, which loses a piece. R- Kt sq would 
have saved it. 

(i) A slip of the pen. Black meant to have played QR 
K sq, which of course was better. , 

ik) The contest, hongi unequal, is very interesting. On 
Loth sides to the end of the game, the play is excellent. 
(%) Black might have won K R P, but the course taken 
is shorter. i 

(m) Mr. Mainwaring wishes us to observe that his 
opponent played the uphill battle most gallantly. 


ANSWERS TO CORRESPONDENTS. 


„ All communications should be addressed to tha EviTor 
of the Exouisa BMxecuanic, $l, Tuvistock-street, Covent 
Garden, V. C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper, 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 
queries, or replics, 4. Letters or queries asking for ad- 

esses of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientitic 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to inquirers. 

„„ Attention is especially drawn to hint No. 4. The 
To devoted to letters, queries, and replies is meant for 

e general good, aud it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The“ Sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand u 
to Wednesday evening, July 26, and unacknowl 
elsewhere :— 


W. P. Tuomesos AND Co.— Newton and Co.— E. P. Alex- 
ander.— B. B.rugh.— John Wood. — E. Gay —T. &chub- 
Lens. — Ditton — Delta. — W. F.— One in Ditticulty.— 
Ignorumus.— H. J. M.—Quid Nunc.— Over the Garden 
Wall.— J. A. Bartlett. —-J. C. L. - One a Little Losat.— 
M. M.—O. J. L.—Grapho.— Dr. Haughton.— H. Milnes. 


A Reaver or Your Excertent MadAzZ NE. (The sug- 
gestion ix avery old one, and several devices of tho 
kind will be found in our earlier volumes. There are 
obvious vbjectiuns to it, however— not the least of which 
is the tendency to throw the vehicles off the line. Skid- 
ding of the WI. eels is always avoided, except by careless 
brakesmen, und in the best uf the continuous brakes it 
cannot well occur.)—Fusacs, (On the contrary, it is 
sv far within our scope that we have frequently given 
directions in back volumes. You must make up a bed 
of horse droppings which have been turned over until 
sweet, and cover with a couple of inches of loar, The 
bed should ve made very tiun, and the spawn, if the 
calco kind, is broken into pieces of the size of a walnut, 
and just burkd in the warm dung. It you have any 
idea ot cultivating mushrooms, we should recommend 
you to procure a little book published at the office of 
the Journal of Horticultur, Fleet-street. Its price is, 
we believe, sixpence, and it may be described as u com- 
plete manual of the art.) SIGN HU IN X. (A solution of 
green copperus will strike a black or blue-black with 
extract ot galls. Those substances are the principal 
ingredients of ink.)—Prrrtex*p. (1. No; the term 
simply means free from all conditions, absolutely at 
thearown disposal. 2. Certainly not. 8. A year and a 
day.) — 8. A. G. (We cannot undertake to answer or 
in-ert queries about the status of public companies. 
Personally, we should not select a philanthropic public 
company as a sate investment!)—E. R. Dace. (Very 
fair work; but it is difticult to print from such specimens, 
and the impressions are, in newspaper work, not guod 
guides to a judgment as to the excellence of the work.) 
A. Evotistoxe, (You will be liable to an action if 
pou use the machine for profit.)—J. S. Lestis. (We 

now nothing actually of the system; but from the 
munuer in which it has been puffed, we strongly suspect 
itis worth very little. Further information had better 
be sought of the gentlemen who give the tirst two 
testimonials on the torm you incluse, and who seem to 
be very liberal with such recommendations !)—Wit- 
LIAM GACDIE. (The climate of neither colony would 
be injurious ; for details us to passage, &c., you really 
must consult the shipping 5 (Ham- 
mered flat, some correspondents have used them as 
roviing shingles, and we believe makers of children’s 
cheap toys buy them. 2. We really cannot advise.)— 
Tuvos. Wittiaxa. (The child, legally, is not entitled to 
take its putative fathers name; but if it bas been 
generally known by that name, and is so described in his 
will, it will not prevent it from receiving the property. 
A3 to the rest, you had better consult a solicitor. The 
will certainly ought to have been proved before this; but 
if the personal property has really been left as you say, 
we do not see how the legitimate heir is kept out of 
Lis rights by a bastard.”)—sTovemasox. (Yes; but 
the tevs vary in almost every graveyard or cemetery, so 
that no general answer can be giveu.) H. W. (All the 


. METEORITE. 


ear round, except during the long vacation and brief 
5 at Christmas and Easter. Just now is the 
worst possible time to take proceedings, u summuns 
granted now having probably to stand over three 
months for hearing at least this is the case in one 
Metropolitan County-court. It is not known why 
lawyers and schoulrmasters require such long holidays, but 
parents and clients sometimes envy them.)—W. 
(Query too vague. You do not say which colony 
rou are going to. Terms of emigration, &e., must 
be ascertained of the agents. See advertisements in the 
shipping papers, aud London and Liverpool dailies.) — 
MAkNiAdE LAW. (How can a voi! marriage le a void 
marriage until it has been so declared by the Court? If 
there is doubt about the matter, a decree must be ob- 
taincd, or the result of a fresh marriage may be bigamy.) 
—P. Sineson. (See pp. 579, 601, Vol. XXXV. We have 
no wish to discourage you; but we are afraid you have 
no idea of the uirements. In the first place, you 
must have a good preliminary education. which will 
include a knowledge of Latin, algebra, Euclid, and all 


the subjects taught at a high-class school. Then, after 
registration, you must devote about four io to pro- 
fcssional study, at least two and a half of which will 


be compulsory attendance at hospital and lectures. 
Are you prepared to go through that?)—ExaLiIsH 
Mecuanic. (We know nothing of it; if you mean 
Edisun's electric pen, that consists of a little electro- 
motor, which drives a needle-point through paper, and 
produces a stencil through which ink is driven on to a 
iece of paper beneath.)—Worxkine Bre. (Will you 
ook at. pages 163, 225. 340, of this volume’ Perhaps 
the hives there described will suit you.) —-TARNISUED. 
65 very bud, use dipping acid; but probably the fol- 
owing will do: Take lox. of oxalic acid, Goz. of rotten- 
stone, koz. of gum arubic, and 107. of sweet oil. 
Powder the three first, and mix all with sufficient water 
to form a paste, which smear over; rub with a cloth, 
and polish dry with a leather.) — AN AMATKRUR. (See 
pp. 269, 3882. Vol. XXXV., p. 36, Vol. XXXVI.. p. 
424, Vol. XXXIV., for a variety of instantaneous 
shutters.)—P. M. Q. (You will find disgrams of rotary 
engines in the back volumes—for instance, p. 561, No. 
512. and pp. 72, 121, 243, Vol. XXIV.) — H. E. M. (1. 
Entirely depends on how much light you want, and 
whether the machine will supply the lamps to their full 
wer. 2. Would perhaps supply half a dozen 5-candle 
amps. 3, 4, ö. Should be put to one of the companies 
who lay themselves out for the work. You understand 
that on such a scale, it wonld be much more costly than 
gas.)—E. Wees. (If you state the case correctly, your 
tenant has certainly no right to pay the superior land- 
londd.) — G. A. (Probably: but we are not quite sure as 
tu the relative strengths of the tinctures, according to 
the British and U. S. Phamnacopccias.)—Grokur Teme 
PLETON. (We really cannot discuss the questions of 
patent right raised in your letter.)—W. B. Doux Rx. 
(Send a description, and we will see—unless it is 8 
some method of using stencils.)—A RxAb En. (Such a 
symptom accompanies various disorders chest diseases, 
many fevers, and often common colds, A medical 
man willcure the cause of the accumulation, and save 
you from dosing yourself with useless and, perhaps, 
armful remedies.}—Anxxtous ONRH. (We have not 
room for such queries. Cheap maps and guide books 
may now be bought by bicyclists for all districts. )— 
J. W. W—s. (Two letters in one week are really too 
many, and the second is altogether uwonecessary. Our 
space available for the discussion of Thought Read- 
ing“ is fast being exhausted.) -F. T. (Dowsabel was 
the daughter of Cassemen, a Knight of Arden, and is 
the subject of a ballad by M. Drayton, 15%.) -M. R. R. 
(Very likely, but all pocts are not Shakespeares. and 
even his opinions, marvellously as they du often appear 
to imlicate something like prophetic insight into the 
discoveries of atter years, can hardly be expected to 
stand the brunt ot three centuries of scii ntitic discovery. 
The line quoted of Tennyson's, ** To tickle the maggot 
born in an empty hend.“ is trom Mad, aud we really 
cannot say exactly what the Poet Laureate meant by it. 
According to Dean Swift, certain “scientific ’? men of 
his age thought the brain was filled with litle maggots, 
and that thought was produced by their biting the 
nerves, Perhaps the Poet Laureate had this in his 
mind.) — W. A. T. (The first is the generic term, the 
second the specifie. )—W. G. (Bloxam’s work on 
t Metais,” published by Longmans, may suit you; but 
We think the information you require is to be found in 
book form only in Guettier’s ' Manufacture of Metal- 
lic Alloys,“ published in Philadelphia by II. C. Baird, 
and by Sampson Low and Co., in London.) - Sulin. 
(Don't you think you may as well wait aud see what 
replies about goldtish-keepmg the query referred to 
brings out! Practically yours is an identical query to 
61107—only much longer.)—Tnos. ANvEKsoN. See 
the indices under“ Hardening and Tempering.” There 
is only one way— make them red bot and dip into oil, 
water, or salt-and-water. See p. 487, Vol. XIII.) — 
GLAS ES. (See p. 156, No. £91, and p. 376, No. 927.)— 
H. Huvsos. (If so * very important,“ why not have 
looked in the indices? At any mite, you might have 
mentioned whether the tubes are bent or straight. 
However, the query is answered on p. 119, No. 915 )— 
(Not if the acid is dark, coloured only 
from exposure to air. The commercial acid is the 
proper thing. Pure would be tvo expensive.) M. A. 
1 8 more dangerous than other metallic objects.) — 
.Gitt. (We do not know the make referred to, but 
if you refer to recent replies and the indices you may 
find something to suit. See p. 414 before you look 
further.) IN a Fix, (See reply Dipping Iron Cast- 


ings,” on pp. 395, 417.) — WALTER Marner. (Terra 
japonica, rhaps.)— Les Dests. (Feather dyeing, 
ae, Vol. XXXI „ pp. 356, 406.) — B. L. (We really 


do not know how many, but they are mostly mude of 
seed lne and spirit, coloured to taste. The articles are 
made hot and the brush is passed only once over one 
part.)—AN INDIAN Surscripserk. (1. Wiping over with 
vaseline, or, failing that, petroleum, is as good as any- 
thing. 2. If you had written to him direct, he would 
answer such a question. see Hint No.4 above. 3. A 
similar answer here; bnt you will find information 
about them in back numbere.)—C. C. Beppues. (We 
do not remember. )— Laser Ossia Vinci. (Hae you 
tried gum tragacanth? Add a little acid of any kind 
as a preservative.) —W. Zimmermann, Bradford. (We 
have twice informed you in this column that you will 
find the information required in Vol. XXVII.) 


Every Workman connected with the Building 
Trade 1 ® Situation should advertise in THE HUILD- 
ING NEWS,” published every FRIDAY, pret Fourpence, 
at 31. Ta vlstock- street. Covent - garden, London, W. C. 


“THE BUILDINO NEWB” is the Princ! Journal. repre- 
senting Architects and Builders, and has the t cuvulatios 
of any Professional Journal in the kingdom. 

Every Workman should insist on seeing THE RUILDING 


NEWS” every week at his Club or Coffee House. Me will fina 
more " Lists of Tenders ° for new work in it avery weck than in 
any similar paper, and can thus judge where work is likely to be 
had. He is also specially invited Tanke use of Intercom 
anunication iſ he wants to know anything about his trade, to 
write to the Editor if he has any suzgestivas to make, and to 
advertise in the paper when he wants work. 
The charge for Advertisements for Situations is One Ru 

for Twenty-four Words, and Sixpence for every Eight Words afwer. 


TERMS OF SUBSCRIPTION, 


PAYABLE IN ADVANCE. 


6s. 8d. for Six Months and lls. for Twelve Mon Post- free to 
any part ofthe United Kingdom. For the United States. 13s., or 
3 dols. e. gold , to France or Helgium, 13s., or 16f. 60c., to India 
via Brindisi), 15s. 2d., to New Zealund, the Cape, the West 
ndies, Cunuda, Nova Scotia, Natal, or any of the Australian 
Colonies, 180 


The remittance should be made dy Post-office order. Back 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at the rate of 
éd. each to cover extra postage. 


Mesars. Jaune W. Quuzn and Oo., of 024, Chestnut street, Phila- 
delphla, are authorised to receive subscriptions for the Unrted 
States for the ENGLISH MECHANIC, at the rate of 3 dola. 
. gold, or Thirteen Shillings per annum, post-free. The capies 
wil) te forwarded direct by mail from the publishing office in 
London. All subscriptions will commence with the number fire 
issued after the receipt of the subscription. If back numboem are 
required to complete volumes, they must be paid fur at the rute of 
42. cach copy, to cover extra postage. 


Veis. X XIV., X XVI., XXVII., XXVIII, XXX., XXXI, XXIII. 
XXIII., XXXIV., ** and XXXVI., bound w cloth, 
. each. 


All the other bound volumes are out of print. Subacr bere 
would do well to order volumes as soon as posible after the von- 
clusion of esch half-yearly volume in March and September, as 
only a limited number are bound up, and these soon run cat of 
print. Meat of bur back numbers can be had aingly, price ad. 
each, through any bookseller or newsagent, or 21d. curb, post- free 
fromthe office (except index numbers, which are ic. ach, or 
post-free, Ad.) ' 


Indexes for Vols. I., VI., VII., VIII., and IX., 2d. cach. Peet 
free Ad. each. Indexes to Vol. XI. and te subsequent vols., A. 
each, or post free, 34d. Cases for binding, ls. 6d. eacn. 


e Bubacribers are requested to order Cases and Voir. through 
thelr booksellers, and not to send direct. The mgulutivns of the 
Post Office prevent their tranamission through the Pust. 


CHARGES FOR ADVERTISING. 


a. 
Thirty Words ote ahs ss oe as ba . . 2 6 
Every additional eight words.. .. .. ..0 6 

Front Page Advertisements Five Shillings for the first 40 words, 
afterwards vd. per line. Paragraph Advertisements Que Shilling 
er line. No front page or parucraph advertisement inserted for 

ess than Five S ngs. Reduced teri for series of inure than b 

\nsertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN—Sor 


H. d. 

Twenty-four words Ts si S iis . 0 3 
For every succeeding Bight words as . 03 
ADVERTISEMENTS in the SIXPENNY SALE COLUMN. 
» . 

Bixteen words .. os oe . * -. 0 6 
For every succeeding Eight Words os .. . 0 6 


„„It must be borne in mind that no Displayed advertisements 
can appear in the“ Sapnis Sale Column.“ All udvertisemnpts 
must be prepaid; no reduction ie made on repeated insertions ; 
and in causes where the amount sent exceeds One Shilling, the 
publisher would be grateful if a P. O. O. could be sent, and peg 
stumps. Btampa, however (preferably halfpenny stamypr,, mwy 
be sent where it is inconvenient to odtuin P.0.0's. 


The address is included as part of the advertisement, anu charged 
for. 


Advertisements must reach the office by] p.m. on Wedneulay 
to insure insertion in the following Friday’s number. 


NOTICE TO SUBSCRIBERS. 


Bubscribers receiving their copics direct from the office ore ve- 
quested to observe that the last wumbor of the term tor M¹ñUn 
their subscription is paid will be forwarded to them ina Pink 
Wrapper, ur an intimation that a fresi remittance is Decumary ti 
it is demred to continue the Subscription. 


Holloway’s Pills purify the blood, correct the bie, 
excite a healthy appetite, produce sound tle op, „nd smpurt 
increasod energy to both mind and body. The adinira Die properties 
of these fur-famed Pills are too highly sppreciated to require auy 
cncou here, as they are resorted to by nch and pour of evers 
nation. 


OUR EXCHANGE COLUMN. 


— 2 — 


The charge for FPrchange Notices is 3d. for the first A words, 
and 3d. for every succeeding 8 words, 


— — 
Wanted, all kinds of useful Apparatus. in exchange 


for offers ur cash.—Carxatazi, Science Depot, Chenies-etrect. Tor- 
ten bam -cuurt- road. 


Billiard Table.—Slate bed, 5ft. Shin. by 2ft. 10in.. 


Mahogany tittings and accessories ; fur Slide Lathe and Toots.— 
Uas nocu, Church Stretton. 


Screw-Cutting Lathe, 3) centre, back geared, 


change wheels, chucks, slide-rest, cust £15. Exchange tos vip, 
plain Lathe.— Write to 55 8l, Agenby-squure, Peckbum. London. 


Sin. Compound Slide- Rest, good, 4ft. planed iron 
Lathe Bed and Standards, new , Surface Plate, new, loin. by Juin, 
true, Angle Plate, in. by lain. dy Gin. What Offers - J). W. 
Mirckh ETL, Park-street, Keighley. 


Photo-Lithographs of beautiful specimens of 


ornamental turning in ivory, &., five patterns, large size. Wut 
offers ?—7, Jeffrvy's-road, Clapham, London. 


Ramsbottom’s Patent 3 Cylinder Water Engine. 


Rin, bore, Hin. stroke. Will exchange for Gas Engine, or æu yunini 
usc ful.— WIL sox, 16, Gilsland-etreet, Sunderland. 


Beehive, bar frame, complete, with comb foundations 
and supers. What offers? Exchange for Microscope er Kile — 
BILI IAG TOR, 253, Breek road, Liverpool. 


GLISH MECHANIO AND WORLD OF SCIENCE: 


No. 967. JuLy 27, 1883 


492 EN : 


Must ex -50in. Bioyole, painted, dropped 
handics, new sion saddle, relle bearings, firet. class condi- 
tion ; giving uP riding. ulars on application —Mr. B. 


Partie 
Buicx Larp, West St. Helen's, Abingdon, Berka. 


Old Engravin wanted, in exc for Revolvin 
Btereoscope, Tools, Booka, and many useful things to offer š 
Suven, Bury, Suffolk. 


Model Beam Engine, or Set of Castings, toanyone 
who will print me some circulars.—A. Gaaxea,7,J 5 
Hough-lane, Broughton, Manchester. 


Bicyole, 48in., perfect order; exc to value of 
EA, for anything in Photography.—F. C. HND, Col - street, 
Sdepton Mallet, Somerset. 


Microscopio.—One tube of the beautiful Building 
Rotifer, Meli Bingen, chante to value of $d. Specimens 
large and healthy.—A „S., Frith View, Avr, N. B. 


Wanted, Old or Worn Plated Articles; also old 
Silver ; good exebange offered ; no Pewter or Britannia Metal 
taken.—H. B., J, High street, Rochester 


Whirling Ta with juncts, for illustrating 
lawe Or motion VTV D, 
Arkwright-street, Nottingham. 


Organ Barrel, pinned for eight tunes, steel levers, 
brase rai), bellows, pallets, pipes, &c.; first-class make, cheap; 
what offers? ae 

Dollond single Opera Glass. mounted in silver and 
tartoiseshell, worth 10e. ; what offers ? 


“English Mechanics,” odd numbers and volumes, 
complete. Stamp or reply p.c. 


Harmonium Reeds, new, complete set of 61. 
. Lathe appliances or other exchange wanted for any of above.— 
L., 16, Addington-strect, Ramsgate. 


Wanted, good pair of Field Glasses. Exc 
patent Concertina, perfec’, as good as new ; cust EI 586.— W. A., 
. Weat-street, Congleton, Cheshire. 


Prince, handsome white English Terrier Dog, tuli 
ears, prise bred. Exchange. Photo sent 6 stampe, or on approval, 
d t.—W. A., 45, West street, Congleton, Cheshire. 


What offers for expensive Aneroid, by Bro ; 
1 ag up to 18,000 feet, cost £6 6s. ?—W., 9, Ball’s Pond - road, 

Can offer domestic Gas-Making Apparatus, best 
single needle instrument for photographie or lantern goods.— 
Bara, Belbroughton, Stourbridge. 


Britannia Company's combined Lathe, Fret Saw. 
Cracutan Saw, &c. ; cost over 1308. What offers —BTra, Rel- 
broughton, Stourbridge. 


Steam Rob-Roy Canoe, carries one 
change for Una Sailing Boat, or large 
Duo, Stockton-on-Tees. 


@, oylinder 84 by 34, fitted with metallic piston, 
slide- valve, stop- valve, &.; could be worked to ene horse, cost 
£5. What offers ?—F. Hoventon, 6, Doggct's-square, Strood, 
near Rochester. i 

Lathe Wheels, in., 6-speed, for gut; one 8-speed 
for band, cranks, complete; nearly | cwt. each. Exchange.—W. 
Surrs, Bilston-road, olverhampton. 


Offers wanted for a Vertical En e and Boiler, 2 
Gin. centre lathe heads, and ect of stocks and dies.— 
Lower Bun- street, Hanley, Staffordshire. 


n; in ex- 
Canoe. Dr. 


THE SIXPENNY SALE COLUMN. 
—+oo—— 


Advertisements are inserted in this column at the rate of 
a4 Jor the fret 16 words, and 6d. for every succeeding 


—_+-4-4-__ 
For Sale. 

Bicycles, Wheels d d 
8 ‘WLINNETT, AND . 
‘Wolverhampton. 

' Electrical Depot and Manufactory .—Handiest 
shop oy the trade for amateurs.—Mittaa’s, 128, Chapel-street, 


Soda-water Machine, two bottlers, engine, 
boiler, van, recipes. Easy terms, three years.— Particulars, R. G. 
Wir cocks. Bath. 

Microsoopio Objects for Mounting. 50 Propara- 
tions, comp p o obie = š 1 &., 3s. — N. 
Pnirir, Grove- t, Hull. 


En 6, 4 horse-power complete, for sale, cheap. 
on 28 Screw- cutting Lathe.—43, Wednesfield-road, Wolver- 
ampton. 


Gas Engines 11 Gas Engines!!! Small power 
cheap, 8 and simple; guaranteed.—ALzion Gas BNOI AE 
‘Woaxs , Cleckheaton. 


Mesmerism.—Complete written instructions. Buc- 
cess guaranteed. Free, 2s. 6d.—W. Orav, 8, Lowson-street, 
Everton, Liverpool. 


Machine Oilcans.—All kinds used by Machinists, 
Fitters, ters. Send for liet.—Mrrcuzson, Pennfielde, 


Wolverhampton. 
Fretwork.—Llustrated Ca es of Machines, 
Tools, Wood. and 200 miniature designs, stamps.—Hasour 


Baos., Settle. 


Motor Castings, 
Ratterics, Galvanometers, Intensity 
minals.—K:rxo and Co., Bristol. 


Wimshurst Influence Machine:; complete: with 
„ jars, £2 10s., 4jin. spark. — Makers, Kine and Co., 


Wimshurst Influence Machine, sole manufac- 
turers ; high-class workmanship ; numerous testimonials as to 
thorough efficiency.—Kineo and Co., Bristol. 


materials for Electric Bells, 
Colls, Microphones, Ter- 


Metallio Violin Strings; Gut superseded ; 
acknowledged success. Six, post rba le.—Jomn Evaaco, 36, 
Kelvin -grove, Liverpool. 

10,000 Artistic Photographs. Popular celebrities, 
Actresses, Celebrated Pain „Antique Medern Sculpture, 
Classic Studies for Artiste, Unrivalled collection. Packe 
are sent for selection, t free. 5 and 5 6d — 
T. WII IIe and Co., Photographic P era (P 12), Bridgnorth. 
Agents wanted. 

Bi 


cles, from £4 12s. carriage id; G4in. Roadster 
pract y new, 3 16a.—Tatvos, 17, VakeBeld-strect, War- 
rington. ž 


Sensitised Paper (60 gr.), 12 quarter sheets, 1s. 9d., 
post free.— W. Rosineox, Junr., 0. Smithdown-road, Liverpool. 


Improved Whipping Machine, for savi 
blankets, &c., comp to work wer or 
Ginson Baos., Crewn-street, Hedden dge. 


Violin, the Collin-Mezin Violin (the finest new violin 
roa Approval allowod.—Importer, Atrmonazx Caar, New- 


Violins Signor Verini ndid tome; price 6 
neas. . e Alr zonen Cany, New 


ury. 
Violins, splendid copies of old masters, 23s., 368., 478., 

and upwards. Approval llowed.—ALPrHonss Cary, Newbury. 
Violin Strin finest Italian imported), ve 

edt ei Three ings nd for 13 . Grae 
whury. 


Launoh Engin made, cylinder 8 inches 
eter, all the . paruy i i Re 


Glasgow 
4 P lind 2 
5 3 N Olgo. 

Press Screw, 2} inch, for sale.—Drawing and price 
voli-terrace, Cheltenham. 


cppiy, Jas. Luary, 5, 
Magioc-Lantern Slides. set of 24, Dangers to Health, 


Hlustra sanitary defects. Standard size, best quality. Price 
Hs.—F. W. Tuomas, Woodstock-road, Shepherd's Bush, W. 


Pyrotechnic and Trade Chemioals.— Lowest 
price at Ga usr and KII 's (late Page), 47, Black friars-road. 


Microscopic Objects. Brilliant Binocular Objects, 
Phyllobius Argentatus, and Philloblus U aiform!s, mounted whole, 
ls. each, two for ls. 94.— W. Waits, 17, York street, Nottingham. 


Microscopic Objeots.—Urania Rhypheus, most 
Brilliant Butterfly known (opaqase), la—W. WIr, 17, York- 
street, Nottingham. 


Silvering Fluid.—Deposits coating of pure silver 


by friction. on articles of brass, copper, &c. Guaranteed satisfac 
tory. Hecipe 6 stamps.—Anatrser, The Vinery, Fakenham. 


Lantern Season. — New List, 1888 and 1884. 
aes es offered before the season commences.—A. Punraasr, 


The Oycloidotrope. — New Mechanical Lantern 
Slide, produces beautiful effects never shown before. —Puxgn ust 
Stanhepe-street, Birmingham. 

Feed Pump, suit with oylinder 14 bore, 
7s. Guaranteed. —J. Luzca, Station-road, Hayfield, Stockport. 


Breguet’s Alphabetical Telegraph, 2 receivers, 
. 1 good as new. What offers? —Mlea Conservative 


62in. Bicycle, good condition 
bine Cottage ot John's-hill-grove, Wan 


©, Prial 


rice £3 10s.—Wood- 
orth. 


Nearly new j-plate Photogra hy Apparatus, 
orent ey ee ee. 70, otosTaph z Woe Brompton 

ndon. 

Translating and Interpreting French into 
English, and vice versa, of literary, entific, legal subjects.—G. 
Rovcssgav, Clarendon-road, Wal w. 


Sewing Machines. Wanted, powerful Treadle 
8 1 or sewing sacks.—Aametrono, Charles- treet, West 
artlepool. 


J. THEOBALD & Co.’s Special Offers for the Holidays. 


OF SPECIAL IMPORTANCE TO TOURISTS, HOLIDAY-SEEKERS, PLEASURE PARTIES, AND OTHERS. 


HE leading London Press i i i i i i 5 
T ̃ ̃⁵¼! x ĩͤ lene 


GIGANTIC STRIKES ! IMMENSE RISE IN PRICES! 


A GREAT PRIVILEGE ! 
Our Glasses are now used all over the known world by Royalty, the, Nobility, Army, Navy, Travellers, Tourists, Police, æc. 
Owing te immense and continaed strikes amongst the workmen in Paris (where nearly all Field Glasses and Telesco ‘are made) from 25 to 60 
per ceat. our present stock lasts we shall continue to sell at our former ear kabiy law prices; but customers sho send at jase, Goons mask le apelin diminis in mae 


‘THE OOMBINATION TELESOOPE. THE ACME FIELD GLASBS. 


THE MARVEL OF THE AGE. FIELD GLASSES AT WHOLESALE PRICES. 


OVRE | 5000 BOLD i Encouraged by the great demand for our Telesco (over 6,000 being sold in six months), we 
The Instrument, without the onal parts, has six best lenses, ef such remarkable defaition nu produced in large quantities the ACME FIELD GLASS, relying on a rapid and extensive 
distinguish hills at twenty-five miles, fags at twenty, windows at ten 


and time sale to pay us for bringing out and selling an instrument at 
a church clock at fourto five miles distance. In little more than ralf fa usual price. The glass will give a 


dition to this, there is a separate werfal splendid view of twenty five miles, will show cl the 
astronomical eye-plece which can be altak head, and moving of birds that are but mere — of dirt against the sky 
enables the owner te examine the stars, Jupiter with to the naked eye.the flags of a p when only its topmasts 
his four moens, and by adding the sun-giass, alse sup- can be seen on the horizon,a church clock three to four miles 
plied, the spots in the sun. In clear weather the astro- distant, and, in fact, for tourists, pleasure parties, sea- 
nemical eye-plece can be tead uf the day voyagers, &c., it is an indispensable instrument ; one which 
one fer ordinary „ thus giving much ter they cannot afford to be without. The object-glasses measure 
power, as while the day eyepicce magnifies 146 times = = over #4 inch across, and these, together with the other lenses, 
au al, the astronomical one magnifies 3% The are of the clearest definition and great power. To persons who 


cannot stand the fatigue of holding a telescope, we especially 
recommend it. Ina neat black leather case, silk-lined, spring 


closed (with the extra parts) in two nest cases snap and strap, so that it can be slung across the shoulders 
3 E éd. Ne 2 size, openi ine This wonderfully powerfu: instrument we offer for 168. 6d 
. 0 glass 16 lines, giving y 7 : ge free. 
much mere ex daa rios far clearer pas * hE THE MINIATURE ACME is a much smaller Field Glass, 
definition, and less trying te the eyes, astronomical eye Sg . but far more powerful, havinz twelve best intensely clear lenses 
iece alee, half as large and much ter power, 42> === (double the number of the 15s. 6d.). The object-glasees mea 
bj 2 1 es Be fish then closed, combining the greatest power ts the emalless 
object -glass o an T » high when c , combining the grea power es 
pow Slane, a italy 5 Sith ver very compass. This glass is sold by opticians at 60s., but is offered 
werful astrememical eyepiece, ., carriage free. at the wholesale price of 29s. carriage free, each, im silk and 
te India, 2. extra on Ne. l; 3s. on other velvet-lined case, with strap, &c., as above. This is an oppor- 
sizes. Te all other 85. en any size, tunity never before offered to the public. The reason we can 


sell them so ridiculously cheap ft because where an ordinary optician disposes of one we sell 500. 
THE MINIATURE ACME No. 2,—Specially made in answer to many inquiries. The same size 

as the lbs. 6d. glass, but with twelve lenses. Gives a much larger view and far greater 

power than the 29s. size. An intensely powerful and clear glass. Price 378. 8 free. 

to India on any of these Glasses, 2s. extra ; all other foreign places, 5s. Only an immense sale for 

these Glasses will pay us at these prices. All orders to be vont within 28 days, except from abroad, 

and to be accompanied by Coupon. — 


parts, extra en an e 
Canadas and America, which is 8s. Table Stands wi 
double metion, 4s. 64. ; superior in maple- woed, 6. 64. ; 
Garden Stands, 17s. All orders must be sent within 
Syenty cigni days, except from abroad, and be accom- 
panied by Coupon. 


ENGLISH MECHANIC OOUPON. 


Bntities holder to Gne Combination Telescope 
at above prices, if purehased within 28 days. 


J. THEOBALD «COMPANY. 


ENGLISH MECHANIC COUPON. 2.70. 
Entities holder to one Field Glass at above 


J. THEOBALD & 00. 


(Signed) 


Read what the papers sty of our Telescopes, and send for one at once, as jt is impossible to offer them much longer at these low prices. 


REVIEWS. 

„ Far and away better than any that are sold at a considerably higher price.“ — TA, Conntry. 
“ A wonderful power of range.“ — Pictorial News. 

“ Cannot fall to give satisfaction."—Pictenal World. 

All that could bed aired.''—Jewssh Chronicle. 

“ A really first-class telescope. "— Licensed Victuallers’ Gazette. 

‘CA good telescope, of convenient size and great power. - NV. elly Times. 

A really good yet inexpensive glass."'— Fishing Gazette. 


Well made and convenient. - Pulse Opinion. 

„ Handsomely got up.''—Christian Age. 

Will cortaiuly give every satisfaction "—Christian World. 

„% A marvel of e ess and utility.“ - Weekly Budget. 

Equal to any we have seen.“ — English Mechanic. 

A great acquieitlon.“— Designa a Werk. 

Will, we trust, have a large sale. It ls marvellously cheap. — d, and Heart. 


All Orders must be accompanied by remittance. Price List, with full partioulars of Telescopes and Field Glasses, Reviews, Testimonia's, Sc., post free. 
J. THEOBALD & COMPANY, WHOLESALE OPTICIANS, 20, CHURCH STREET, KENSINGTON, LONDON, w. 
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EASY LESSONS IN BLOWPIPE 
ANALYSIS AND PYROLOGICAL 
MINERALOGY.—IX. 

By Lieut.-Col. W. A. Ross, F. G. S. (late R.A.) 


First Operatioas.— Aluminium Plate 
Reactions of Metals and Alloys. 


P can much more easily 
and cheaply make or procure specimens 
of pure — or approximately pure — metals 
than they can obtain pure oxides—as, for 
instance, by putting a strip of zinc in a 
vinegar solution of lead, in order to 
obtain pure lead; and I would, there- 
fore, recommend the student to keep as 
nearly as possible a complete set of the 
former (except, of course, sodium, potassium, 
and suc eepable and expensive metals, 
which, however useful elsewhere, are of little 


chemical symbol of the contained metal—as 
Zn for zinc; Zn + Pb for an alloy of equal 
of lead and zinc, &c. ; andif the collector 
is a neat-minded man” (as most logi 
are), he will, doubtless, “fit up” an old 
seidlitz-powder case as a ‘‘cabinet,’’ with 
shelves made by scissors, te and 
gum, forming little pi oles,” in which 
the labelled cork of each bottle, wrapped in 
cotton wool and stuffed into the holes, is 
apparent. Any pure oxides he can afford 
to buy can be similarly, labelled and kept 
(in rather larger tubes) as WOs for tungstic 
acid, &c. An ink-eraser takes out these 
labels when fresh ones have to be written. In 
the tables (I. and III.) he has an alphabetical 
list of the reactions of pure oxides, and also 
of combinations in boric acid and other re- 
agents; and I have now the pleasure to 
insert here—the first ever given to students 
of N Analysis — a pictorial table, 
which can consulted graphically or re- 
ferentially, of the reactions of approximately 
pure metals, and some of their alloys, on 
naked aluminium plate, before the pyrocone 
of the ie lamp, Fig. 9. These he had 
better go through carefully with his blow- 
pipe and aluminium plate himeelf, if he 
wishes to have a thorough knowl of 
the combined sublimates of the volatile 
metals and their alloys with which he will 
meet in after practice. 7 
Before gi ing a description of these cuts, 
however, it will be necessary to enter into 
some detail as to the rationale of the alu- 
minium plate reactions, and the best way of 
using the plate itself. The curious circum- 
stances w 81 led me, in 1871, to its dis- 
covery as a blowpipe support were detailed 
in a paper read Petore Section B of the 
British Association at York in 1881, and 
republished in the ENeLIsH MECHANIC, Vol. 
XXXIV., page 82. I need not, therefore, 
refer to them here, further than to mention 
that the blowpipe experiments of 1871 led 
me then to conclude that there was reason 
todoubt the received opinion among chemists 
and metallurgists that the relative heat- 
conductivity of aluminium among metals is 
only 6, silver being first; or, “taking the 
mean conductivity of silver as 1,000, that 
that of aluminium is only 665.” (Calvert 
and Johnson, Phil. Trans., 1858, p. 349; 
also Wiedemann and Franz, Pogg. Annal., 
LXXXIX. 497). Theabove-mentioned philo- 
sophers, also, do not seem (or; at all events, 
I cannot obtain an account of their having 
seemed) to have detected the connection 
there undoubtedly is between heat- 
conductivity and the fusing point in 
VOL. XEZXVIL—NO. 958, 


metals. When I found in 1871 that my 
aluminium plates resisted the utmost 
heat of the blowpipe which I was able to 
bring to bear upon them, although alumi- 
nium was stated to have a low fusing point 
among metals, I could not help attributing 
it, perhaps erroneously, to its extraordinary 
wer of heat-cunduction, which is certainly 
ar beyond that of silver (placed first in the 
Philosophical Transactions of the Royal 
Society), as thus expressed in my work, 
‘*Pyrology,” 1875, page 63.6 
Aluminium seems to possess the same 
immunity from pyrological injury which 
latinum has, for exactly opposite reasons. 
Platinum conducts heat so slowly and with 
such difficulty, that the whole of the piece of 
foil cannot be raised to the degree of heat 
necessary to insure the fusion of any point 
of it where the greatest heat is applied ; 


while in the case of aluminium, the conduc- | B.B 


tion of heat is so rapid through the whole 
mass, and from it to the pliers or holder 
(which should also be made of a good- 
conducting metal, as iron), that, in like 
manner, communication to the whole frag- 
ment, of a degree of heat sufficient for the 
fusion of any one point, cannot be con- 
centrated on that point.” It may be 
objected to this hypothesis (Greek upo 
beneath, and tithemi to place), that bismuth 
and tin, the conductivity of which (accord- 
ing to Calvert and Johnson, loc. cit.) 
is even feebler than that of platinum, 
have a lower fusing point than any other 
metal (Daniell and Person): but this seems 
to me rather a confirmation of the rule, for 
it is readily imaginable that, if heat-con- 
ductivity is next to nil (Latin, contraction 
of nihil, nothing) in a metal such as bismuth, 
fresh accessions of heat concentrated upon 
a single point, must either fuse it instan- 
taneously, or burn it slowly like charcoal. 

But whatever be the cause of the non- 
fusion of aluminium before the blowpipe, 
there can be no possible doubt that the sur- 
prising results obtained from assays thus 
treated upon it, „ its chief value 
as a blowpipe- support, although not yet 
quite perceived by writers on the subject, 
are wholly due to its enormous powers of 
heat-conductivity. It seems odd, for 
instance, that Landauer, of Brunswick 
(or, rather, his translators) did not see 
this when they made the strange mis- 
take of supposing that tbe sublimate is 
thicker on aluminium than on charcoal, 
because the first- mentioned su port does not 
become so strongly heated: &c. (Die 
Beschlage setzen sich auf der Aluminium- 

latte in dickeren Schichten ab als auf 

ohle, &c.— Die Léthrohranalyse, Zweite 
Auflage, Berlin, 1881, p. 28). Now, if 
Landauer had burned his fingers by the 
careless handling of aluminium plate, as I 
did in 1871 (see Fig. 11a), half so severely as 
he has done by employing such incompetent 
translators of his book as Messrs. Taylor 
and Kay, of Owens College, Manchester, 
he would never have stated that aluminium 
plate before the blowpipe is cooler than that 
part of the sharcoal aupport where subli- 
mates are deposited, which is positive ice in 
comparison! The best plan, therefore, will 
be to give here a correct account of the 
supposed advantages of -aluminium plate as 
a support for volatile assays over c al, 
or any other; with what I believe to be the 
rationale or reason of the same. 

I. Pure oxidation of an assay can be per- 
fectly carried out on the bare plate; whereas 
it is a simple impossibility on charcoal. 

2. The blowpipe treatment of such metals 
as arsenic, antimony, &c., is perfectly harm- 
less to aluminium: whereas it instantly ruins 
platinum or any other metal. 

3. In subliming volatile metals B.B., the 
sublimates are partly blown away by the 
blast from the horizontal surface of char- 
coal; whereas they are completely caught 
by, and deposited upon, the vertical surface 


r F : 7 
of the aluminium plate, which is out of the 
blast- direction. 

4. Charcoal being almost a non- conductor 
of heat, sublimates deposited upon its cold 
part are, when treated by O. P. or H. P., 
subjected to the whole heat of the pyrocone 
concentrated upon that spot, and, conse- 
quently, al/, without distinction, volatilise ; 
whereas the pyroconical heat is so rapidly 
conducted away from beneath. sublimates 
deposited upon aluminium, that some (as 
arsenic) volatilise, whilst others (as anti- 
mony) remain; thus constituting an ex- 
extremely valuable distinction, and, indeed, 
separation between the pyroxides of these 
moe i a 

5. It is very often necessary to scrape o 
some of the sublimate with a penkn fe, in 
order to subject it afterwards to the addi- 
tional test of some reagent (as boric acid) 
.B. This, which is a very simple matter 
with aluminium plate, the operator obtaining 
the pure pyroxide thereby, is almost an im- 

ssibility in the case of charcoal, as what 
ittle sublimate is left, is adulterated with 
charcoal-dust (containing silica, calcium 
phosphate, &c.), which has a powerful 
reducing effect in after treatment. 

6. Pyroxides or sublimates thus obtained 
upon aluminium (as, for instance, that of 
lead) can be easily made into ‘‘the best 
metallic paint, as they are deposited in the 
finest possible powder, and require no 
cs Hy din 4 


7. The ‘ fixed sublimates from volatile 
metals, which comprise the greater number, 
can be oxydised, ‘‘ peroxydised,” and re- 
duced ” as often as the operator pleases, on 
aluminium plate, 5 reac- 
tions every time; and, by alloying the metals 


with certain proportions of pure lead, and 
treating the alloy in a charcoal ‘‘slip” (Fig. 


12), sublimates may be easily obtained from 
the fixed metals, as gold, iron, cobalt, 
&c., and treated as above-mentioned. All 
this is, of course, impossible with a charcoal 
support. 

8. Many volatile metals, as the accom- 

nying pictorial table shows, afford sub- 

imates when treated yer se B.B. on the bare 
late, whilst others, before the mouth 
blownipe. will only yield a sublimate when 
treated on the C. slip (Fig. 12). It is evide it 
that a valuable process of separation can be 
thus again effected, heretofore impossible. 

9. The pyrological use of aluminium plate 
has induced the really important discovery 
of a black sublimate from almost all these 
(volatile) metals, heretofore undiscerned on 
the blackcharcoal; whilst other, fixed metals, 
as aluminium itself, produce black fragments 
when treated B.B.in boric acid. Nothing 
more need be said about this black sub- 
limate for the present, in the modern virulent 
state of chemical conservatism (why don’t 
they conserve the phlogistic theory’’?) than 
that it is invariably next the assay-metal 
itself—torn from its very core as it were, by 
the A of the pyrocone—and, if an oxide 
at all, is the metal in its very lowest state of 
oxidation. 

10. Soda and potash, &c., when treated 
B.B. on bare Al plate in small masses, 
assume the spherical shape, and are quite 
easily detached as a ball when the 
late is cool, instead of lying in a 
ttle pool when fluid, and being scarcely 
at all detachable when cold, except b 
scraping with a penknife, as is the case wit 
these reagents when fused B.B. on plati- 
num. This is an immense advantage, 
enabling the operator to oxidise and reduce 
the reagent and its contents as though it 
were a bead” on Pt wire, and allowing him 
at once to dispense altogether with the use 
of the expensive platinum spoon.” The 
rationale I believe to lie in the fact that 
from the rapid heat-conduction of the sup- 
porting aluminium, the whole mass above it 
is exposed to an equal amount of heat, and 


consequently, is all equally fluid at the 1 
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PICTORIAL TABLE OF BARE- PLATE REACTIONS OF METALS AND ALLOYS. 
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time, so that all its particles or molecules are | 


able to follow the great. law of cohesion of 
liquids, by which the spherical form is 
assumed, as that in which the mean dis- 
tance of all s from the centre of a mass 
is the least (F. Guthrie, F. R. S.). In the 
slow-conducting platinum, on the contrary, 
the whole under part of the alkaline mass is 
comparatively cold, and the force of adhesion 
overcoming that of cchesiun, the soda or 
potash is spread ont as a little pool over that 
part of the platinum which had become 
red-hot. 


Explanations of Cuts in Pictorial Table. 


A. Sublimate of NATIVE ARSENIC.—a, 
black, shining, tar-like; b, grey, semi- 
metallic, with shining, minute, metallic 
balls, and iridescent streaks; cc, dull black, 
shading off to dark grey; remainder, white. 
B. Zinc.—a, brown, with pale yellow border; 
b, white. B'. Zinc SUBLIMATE AFTER LONG 
H.P.—a, brownish orange; b bb, lemon yel- 
low border; «l, al, al, spots of aluminium 
plate exposed by complete volatilisation of 
the sublimate; c, white, rounded by P. P. 
C. ALLOY oF Zinc AND LEAD.—a, black, 
thin; b, faint, iridescent. D. ANTIMONY. 
—a, mark of O. P. on white sublimate; 6, 
the same after P. P.; c, black sublimate; d, 
the same after P. P. E. ALLOY oF (A) + (D). 
Strong 
black sublimate above; As. quietly volati- 
lised in P. P. Remainder reacts in O. P., as 
in (D). F. 1. LEA D.— Assay becomes red-hot 
with pale blue pyrochrome; not quite 
spherical, but shining and white, with a coat 
of litharge; a, coffee-brown; b, rich reddish 
brown; c, pale reddish cream-colour; next 
assay, gre , metallic, iridescent. 2. The same 
after P. P.; a, bright brick-red ( Red 
The rest a dull brown, with faint 
G. AuLoy oF (D) +(F).— 
Part, black, dull; part, white. H. BIS- 
MUTH.—a, metallic, black, iridescent; ö, 
the same after H.P.; c, dirty yellow, with 
minute metallic balls. J. BISMUTH ON 
C.-SLIP. Assay glows brilliantly red-hot; 
a, rich brown-yellow; b, lemon-yellow, 
shading off to white; over this, a thin 
halo of orange. Above in P. P., ddd, 
a rich coffee-brown shadin Te to (a) brown- 
yellow. K. ALLoy or (D) + (H). Assay 
covered with small shining bals by slight 
O. P.; (Bi) a, faint semi-metallic white 
sublimate; after strong O.P. assay grey, 
metallic, with small shining ball on top; 


black, pansy-shaped sublimate, grey towards 
assay, with thin white sublimate; through 


lens yellow ọn surfaee. After slight P.P. 
orange and 9 hot; pale yellow and white 
cold; a, black spot afterO.P., showing Sb. L. 
ALLOY OF (F) + (H). Assay bright red-hot ; 
not round ; and coated with litharge. Many 
minute balls on surface, which seem to move 
out, like snails’ ‘‘ horns,” while red-hot. (Bi.) 


a, Grey, semi-metallic with black border. 

5. Blackish brown, with coffee-brown 
border. 

Ce or wea or dirty white. Above after 

b. Blackish and coffee-brown. c. yellow- 

ish or brownish white. Above in 

H. P., a rich velvet black, which turned 

slowly in P.P. to a dirty blackish 

. brown; and this would not turn 

black again in H.P., showing that the 

black colour is not due to carbon from 

the pyrocone. M. PURE SILVER 

(reduced from the nitrate). a,a, Faint, 

reddish, gold-like yellow, metallic 

halo, showing through a lens myriads 

of minute gold-yellow metallic balls, 

scattered by a strong P.P. two inches. 

Assay covered with a thick coating of 

oxide, like horn. N.Ag. + Pb. a, Pale, 

bluish-green iridescent halo. b, 

Pinkish, dirty brown: millions of 

metallic balls over a and b, O.Ag. 

+Sb. a, Deep velvet-black halo, 

which falls off in flakes when cold, 


lic amell at first in O.P. oļi 


of the speed at which the work is performed 
The materials used for the locomotive must 
be far stronger than those yeahs for the 
waggon; every part must be well propor- 
tioned and balanced, and the structure 5 


shading off to metallic-grey, towards 
the dark grey assay ball. ö, Faint 
yellowish white. The rest white, 
thick. 


As it is impossible for a man of science 
possessing any conscience, to patent a purely 
5 3 or di hi? 8 
profitable it might appear if properly 
manipulated in our law courts, he can only 
trust to the more flattering and pleasure- 
bringing, if less solid, appreciation of his 
fellow-Jabourers in science, more especially 
if they are his own oountrymen. What, 
therefore, is to be remarked of the unearthly 
‘smartness ” and exhaustively gentleman- 
like conduet of the chemical authorities’ of 
Oweas College, Manchester (Mesars. Taylor 
and Kay), who, having been suddenly 
apprised of the value of aluminium-plate 
reactions, which they had been running 
down“ for five years as opposed to their 
views, through the articles of a Freiberg 
man—Mr. Hutchings—in the Chemical 
News, performed the marvellous and com- 
mercially acrobatic feat of translating a 
German work on the blowpipe which did 
not then exist, but . in the original 
at Berlin more than two years after, for the 


whole must be as perfect as any part; 
whilst the best of workmanship must be. 
used down to the minutest detail ; hence, as 
a corollary to More haste, less speed, it 
may be said, ‘‘The higher the speed, t e 
better the work.” To take the examples 
cited by Mr, Westmacott, what a anal of 
engineering skill is a steamship, especially a 
modern man- of-wur; for, beyond the finished 
product, there is the invention of the nia- 
chines by which it has been produced. The 
vessel itself must be calculated to withstand 
the heavy and uncertain strains produced by 
wave action, and every part must 80 
proportioned that, while giving the required 
strength, it is free from surplus weight. 
Every increment of speed which may be 
attempted is accompanied by complex ques- 
tions of increasing difficulty, taxing the 
skill of the engineer, both in design and 
execution, to the utmost. The development 
of the condensing compound engine Mr 
Westmacott attributes to the marine engi- 
neer, who was driven by necessity to study 
the economy of fuel in order to gain speed 
—that is, he had to reduce the consumption 
per horse-power in order that he ehe liste 
more powerful engines in a given space. 
The engineer has, in the course of his 
attempts to improve, made involuntary dis- 
covery of important facts which might have 
remained unknown, The modern torpedo- 
boat is an excellent example of high speed 
in marine engineering and shipbuilding. It 
is a combination of lightness and strength, 
and the engines run at an exceptionally 
high speed for marine engines. The average 
piston-speed of 56 examples taken from 
men-of-war, Atlantic liners, tea-ships, and 
achts, comes out as ttft. per minute; 
ut in the case of a first-class torpedd boat, 
where the cylinder has a strake of 16in., 
and the revolutions are 480 Per minute, it is 
1,280ft., an enormous increase, The discovery 
made when engines of this kind were first 
used to propel torpedo boats was that they 
actually ran more smoothly than at lower 
8 „and that the difficulty of lubrication 
iminished as the velocity incre ‘ 
Another important experiment, in. high- 
speed and high-pressure marine ines is 
about to be e by Mr. Loftus Perkins, 
who is building a steel vessel to carry a pro- 
peller at each end. Her length is 150ft., 
which does not promise much in the way of 
high speed ; but the boiler pressure is to be. 
800lb. on the square inch, and she will be 
fitted with a four-cylinder compound con- 
densing engine of 800 horse-power, working 
on a single crank at from 400 to 500 revo- 
lutions: minute. With 300 passengers, 
her calculated weight is about 100 tons, so 
that the experiment will be regarded with 
much interest as an attempt to put the 
largest possible propelling power into the 
smajlest.space, which will help us to arrive 
at the highest speed that is possible. Mr. 
Westmacott naturally referred 4 to speeds on 
railways, and, like most others who have 
studied the question all round, arrives at the 
conclusion that we seem for the present to 
have reached a maximum. The fact is, very 
high speeds on railways do not pay, and in 
this country it is only where rival com- 
panies compete for traffic that we have any 
speeds much above 40 iniles an hour for any 
distance. Ten years after what may be 
described as Stephenson’s triumph, we had 
locomotives capable of running at 80 miles 
an hour light,“ and of drawing a train at 
50 miles over easy gradients, but in th- 
40 years that have passed since then we 
have not seen a commensurate improve- 
ment. Probably, though as an exceptional 
| performance, some of . Stairling’s 
fine engines could run at the rate of 


his com- 
This con- 


of Owens College itself, as, in spite of 
my remonstrances addressed to Professor 
Roscoe and the Principal, the book was 
adopted as their textbook on the subject; 
but I shall give details in the History of 
the Chemical Blowpipe and its Analysis” 
shortly to appear in these. columns, which 
will, I hope, prove amusing; but at. all 
events, they shall be in the words of the 
courts-martial formula—‘‘ the truth; the 
whole truth; and nothing but the truth.” 


HIGH SPEEDS AND THE INSTITU- 
TION OF MECHANICAL ENGINEERS. 


| ba several articles recently we have called 
attention to the important part which 
high speed is to play in the future in several 
branches of engineering, and it is worthy of 
note that, in his presidential address to the 
Institution of Mechanical Engineers, de- 
livered at Liége, Mr. P. G. B. Westmacott 
made high speed the principal subject of his 
discourse. He regards Stephenson as a 
greater public benefactor than any man who 
has lived within the last century, simply 
because he was the founder of the modern 
system of hey 1 3 ve the 
starting impulse to high-s engineerin 
which 8 ‘develo aa a aua in 3 
years. The old axioms Festina lente, and 
More haste, less speed, still hold good where 
the work of human hands is considered, for 
the simple but sufficient reason that human 
labour, when forced beyond a certain rate, 
ceases to be accurate; butit is quite other- 
wise with mechanical processes, for with the 
majority of them experience teaches that 
the higher the the better the work, 
and at all events the greater the economy. 
To do anything leisurely and quietly needs 
only the simplest materials and the rudest 
appliances; to do it quickly and accurately 
requires the highest skill and the most 
perfect appliances. The slow - moving 
wain may built with the aid of the 
sae tools in the hands of the average 
mechanic: the locomotive demands the 
highest skill and the use of appliances which 
are themselves the outcome of much in- 
ventive work. Just as mechanical energy 
increases as the square of the spced, so 
it may be said that the mental ener 
and skill required to carry on wor 
increase at something like the square 
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90 miles an hour, and on of their 
journeys they possibly do run for short dis- 
tances at 75 miles with a train; but in this 
country it is money ised that we 
have reached not perhaps the speed that 
is possible, but that which is advisable. 
Stephenson himself did something to check 
the desire for higher speed 40 years ago, 
and suggested that the average for trains 
should be about 40 miles an hour. On this 
point Mr. Westmacott says it is a remark- 
able fact that the highest speed at which 
locomotives run in ordinary practice scarcely 
seems to have been raised during the last 25 
ears, but the weight of the trains has pro- 
bly been doubled. Where the average 
peed of express trains has been improved, 
change has been due mainly to a de- 
crease in the number of stoppages, very little 
to actual acceleration of speed. At the same 
time, he says, the speed occasionally parents 
is ve t; for engines on some of our 
sinotpel Wines have repeatedly run 15 miles 
in 12 minutes, and express trains run regu- 
larly at 53 miles an hour. It does not follow, 
however, that there is never to be an increase 
of speed, and Mr. Westmacott briefly ex- 
amined the causes which have tended to 
prevent any increase of speed. In the first 
place, the permanent way would suffer; but 
that also remains much im the same con- 
dition and of the same construction as pre- 
vailed a quarter of a century ago. If it is 
possible to improve the locomotive, it is also 
Possible to improve the permanent way; 
while by increasing the esion weight it 
should be possible to make engines capable 
of taking heavy trains at the higher speed. 
The use of coupled wheels is objectionable 
where very high speeds are required; but 
Mr. Webb’s compound locomotive enables 
the number of driving-wheels to be in- 
creased without the use of coupling-rods, 
and so partly helps to solve the problem, 
though at present the object of the designeris 
greater economy rather than higher speed. 
Mr. Westmacott referred to the experiments 
in Russia with locomotives tired by means of 
petroleum refuse, which gave an economy 
of 50 per cent. in favour of the latter over 
coal, and consequently a reduction in the 
weight of the fuel to be carried. The use 
of petroleum, however, depends on the rela- 
tive cost of coal, and we suspect it will be a 
long time before even petroleum refuse will 
be used merely as fuel in a locomotive. 
Referring to the production of oil from 
shale, . Westmacott hazarded the idea 
that we may hereafter see our locomotives 
worked by oil fuel, which would be lighter 
and more easily renewed on the road, while 
it would avoid the nuisances of smoke and 
dirt. In Mr. T. Urquhart’s experiments in 
Russia, where three locomotives of the same 
type and doing about an equal amount of 
duty were tried under similar conditions, it 
was found that the cost of anthracite was 
26°35, wood, 23°54, and petroleum, 11°64 ; 
but coal, it should be noted, is expensive, 
and petroleum refuse cheap. The actual 
weights consumed were, however, anthra- 
cite 52°9, and petroleum refuse 27°36 Russian 
pounds per verst. Although as much as 
nine salons of oil may be extracted per 
ton of shale in this country, it is not quite 
clear that it would be economical to use oil 
in preference to coal for locomotive work. 
Another instance where high speed has 
rendered possible what would otherwise 


have been too costly to be undertaken, even | 


if it could have been accomplished, is seen 
in the St. Gothard tunnel, where machine 
drilis and dynamite enormously increased the 
speed of working, a speed which in turn has 
been exceeded in the Arlberg tunnel now in 
process of boring. Let another example of high 
speed and practical perfection of working is 
seen in cotton- spinning machines, the 
spindles of which run at velocities quite 
undreamt of by Arkwright. In new 
mills at Oldham, the average speed of 
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mule spindles, spinning No. 32 yarn 
from American cotton, is 8,500 revolu- 
tions per minute, whilst speeds as high as 
9,500 and 10,000 have been attained. Most 
55 that is the limit of the possible, 

ut it is imposed by the feebleness of the 
material, not by the lack of skill of the 
engineer, who is ready to make spindles and 
machinery capable of running at much 


higher speeds. Mr. Westmacott draws a th 


parallel—at a respectful distance—between 
the of the engineer and the speeds of 
Nature. The latter are beyond conception 
high, and yet her operations are absolutely 
true and ect, and they indicate the 
direction in which we must travel in our 
efforts to achieve perfection. The real 
foundation of the results mentioned as 
examples in the mechanical world is found 
in the fact that the attainment of high 
speed requires a more nearly perfect 
machine, and, given the latter, better work 
necessarily follows. But it must not be 
forgotten that there is a limit to speed, and 
that it is advisable to work up to that by 
cautious, if not slow steps, especially in 
some branches of engineering, for a con- 
spicuous failure often retards in a greater 
proportion than a success advances, how- 
ever decided the latter may be. 


PRACTICAL NOTES ON PLUMBING.— 
LXXV.” 
By P. J. Davies, H. M. A. S. P., &o. 
(Continued from page 473.) 


Water-Wheel—Overshot (continued). 


I some cases, when the race is very quick, it 
will be necessary to fit a penstock or 1 
board in front, and at such an angle that it wi 

cause the water to play downwards, and into the 
buckets; but with this kind of wheel the race 
should not have too much fall, or be too quick, 
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nor should the wheel travel too fast. Three feet 

r second is a fair speed for all overshot wheels. 
When worked much faster or slower, it is a sign 
that thə proper amount of work is not being 
done. i 

If the wheels are very large, say, from 20ft. to 
30ft., thon they A worked at double the 
above speed. * But for my part, for all overshot 
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wheels, Í prefer the 3ft., and never to exceed 
4ft. per second; and this theory is thoroughly 
borne out by the following observations. t, 
in certain proportion, the slower a body by 
gravitation descends when acting upon, say, the 
external rim of a water-wheel, the longer will 
that force be spent upon it, and the greater will 
be the effect. This is precisely the case with the 
water in the buckets of the water-wheel. For 
example, suppose the velocity of the stream or 
e falling body to be 16ft. per second, and the 
wheel to be travelling at this speed, it is evident 
that no work is being done, and if the wheel be 
loaded with work equal to the power of the 
stream, then it would not move at all; but let it 
move at a rate of 3ft. per second, and the best 
work can be obtained. 

It will be evident that if you can get, say, ten 
gallons per minute from a spring or other source, 
and that the fall be, say, 3ft., that you can with 
an overshot wheel, as illustrated at Fig. 366, C, 
and with pumps, raise a good portion of the 
water expended to the same height, because when 
water descends from any level to a lower one, its 
heb Sed the descent may be used as a 
mechanical agent, and therefore—the diameter 
of the overshot wheel being nearly equal to the 
difference of the levels of the water—the wheel 
will, of necessity vere and except friction, &c.), 
exert a power or force accordingly. For argu- 
ment, say that the loss occasioned by friction, 
&c., is 50 per cent. (thus allowing a very wide 
margin), then you will be able to raise 50 per 
cent., or one of the water, to a similar height 
of 3ft., and if the height be doubled, then 25 per 
cent., or one quarter, may be raised to a height 
of 6ft., and so on proportionately. 

When calculating the power which you can 
get from a stream, &c., upon a water-wheel, 
measure the depth from the surface of the water 
to the centre of the orifice of discharge, and ex- 
tract the squara root of the depth, which, multi- 
plied by 5:4, gives the velocity per second. Now 
multiply this by the area of the mouth of the 
race, and this givcs the amount of water which 
will flow per second. When this is known, the 
height and size of the wheel, together with the 
power to be gained, may be easily calculated. 

It will sometimes happen that you will not be 
able to fix an overshot wheel for want of room, 
&c. When this is the case, and the fall con- 
siderable, a kind of chain water-wheel may be 
worked. This is known as the rag or sprocket 
wheel, and when only a very limited quantity of 
water is obtainable, it will be found exceedingly 
serviceable. 

This apparatus is illustrated at Fig. 366, D 
and consists simply of two endless chains RQ, 
made to hang over a kind of toothed wheel 
ML K, or a wheel having pins or spurs, which 
fit into the chains as those of clock chains, and 
steadied at the bottom by a lazy wheel N P, with 
the buckets J B D WEF GH, &c., and which 
may be of any material, though I prefer light 
galvanised cast iron, about jin. or so in thick - 
ness. The size of these buckets must be in pro- 
portion to the fall, the supply of water, and the 
amount of work required to be done. 

The action is as follows. The water runs from 


la tap or spout as at A, Fig. 366 D, into the 


bucket B D, &c. At first, in order to start the 
machine, it is necessary to pull this bucket down 
and allow another to fill, then another, and so 
on until the water within the buckets has accu- 
mulated a weight sufficient to overcome the 
weight or load to be moved on the wheel M L K 
or the pumps. This done, the water will con- 
tinue to fill the buckets, which, when they de- 
scend to FG, will empty themselves; and in 
proportion to the rate of filling, so will be the 
speed of the rag wheel. 

When the fall is considerable, this kind of 
wheel may be made at a much lower rate than 
any other kind of water-wheel, and it is a very 
a cheap, and lasting apparatus for working 
all kinds of pumps. These chains and buckets 
may be made to work obliquely, such as down the 
side of a hill, &. 

There is one other kind of wheel which the 
plumber has to fix for working his pumps. This 
is the breast and undershot wheel, and although 
I have coupled them together, they are worked 
somewhat differently from each other. 

This breast wheel is illustrated at Fig. 366 E, 
andywill be readily understood. Here the water, 
inst€ad of passing over the wheel, meets it about 
one third of the way up, as shown at EL Q. 
Fig. 366 E. The race F is built to tha 
same common centre as the 


. 
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radius of «f 
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the wheel itself, and in such a manner 
that the sides shall be 
circumference of the outer parts of the float 
boards, ST, Ke. The float boards may be 
coupled together, and so strengthened, with the 
two outer edges of the wheel, as at IS, &c., and 
so be made to hold the water without allowing it 
the chance of rushing past the sides of the floats 
and the wall. When this is the case, the water 


is imprisoned to the wheel, and its useful effect 
thereby increased. It will be seen that in this 
wheel the whole force of the water, from the 
highest point E of entrance to the extreme tail 
water at R, can be had; and at first glance, one 
would naturally suppose that this rush of water 
would make this wheel more powerful than the 
overshot wheel. But this is by no means the 
_ case—far from it. The breast wheel is vastly 
inferior to the overshot wheel, by reason of the 
waste of water which rushes past the floats, to 
ad nothing of the difference in the height or 
of the water, and other defects which only 
show themselves in practice. It will be found 
that in this wheel, for the same amount 
of work done, as compared with the over- 
shot wheel, that nearly double the quantity 
of water will be consumed. But as the 
action of this wheel differs from the 
overshot wheel, it will at once be seen that in 
order to get at its power it will be necessary to 
adopt another method of computation. Here, in 
Fig. 366 E, the water is required to flow with 
as much velocity as possible, and to strike the 
floats with an impetus equal to that of the 
velocity and weight of the water in its descent. 
To compute the effect or power of the water 
laying on a breast wheel, it is n in the 

t place to know the real velocity of the water 
impinging upon the floats, also the quantity 
of water which plays upon them, the size of 
wheel, Ke. The breast wheel, at times, must 
play at a different speed to that of the overshot. 

e latter should travel according to time, but 
the breast wheel should travel in proportion to 
the velocity of the water. The rate of this wheel 
should be one-third to one-half that of the water. 
For example, suppose the velocity of the water 
to be 20ft. per second, then the wheel should be 
allowed to travel, say, 7ft. or 10ft. per second, 
and so on proportionately. 

L may add that the difference between the 
breast wheel and the undershot wheel is shown 
at the dotted lines F Y Xand W, which will 
show that the water strikes the floats under the 
body of the wheel, and, in fact, by way of a 
further explanation, the undershot wheel is one 
that may be worked by tidal action, or from a 
stream, or without any perceptible head of water 
save and except the velocity of the water itself, 
and of all water-wheels the undershot wheel is, 
80 far as regards its power, of the least value. 


(To be continued.) 


PATTERN MAKING.—XI. 
(Continued from page 448.) 
Engine Cylinders Struck in Loam. 


A MOULD from a wooden pattern is the most 
convenient method of making a small 
cylinder, but it would obviously be too expensive 
in one of large diameter, say, ranging from 3ft. 
to 8 or 9ft. If, then, we had to make a cylinder 
of so large a diameter, and perhaps 6ft., Sft., or 
9ft. long, we should strike it up’’ in a loam 
mould. Foundry loam is a mixture of various 
sands and horsedung, which mixture, unlike the 
common sand, has the property of hardening 
when dried. Being tic when in the wet 
paca on po * ae oP) fe mae to assume 
an may be req : necessary 
eating te imparted to it by a board having an 


to the extreme’ 


edge“ chamfered off, which board swivels on a 
bar set upright, and working in a step. Portions 
of work, not circular, as valve faces, feet, passage 
blocks, &c., must have their corresponding 
pere made separately, and embedded in the 
oam, there to remain until it is dry, when they 
are drawn out as from ordinary mil 
In our large cylinders we begin with the bottom 
. Make a rough cast-iron plate, in. or 
6in. larger than the diameter of the flange, and 
about 3in. thick; cast four projecting lugs on its 
circumference, and let its upper surface be studded 
over with points to hold the loam, Fig. 56a. A 
hole in the centre is necessary, to allow the central 
striking bar to pass down to its footstep. This 
plate will be placed on any convenient support, 
6, and daubed over with thick loam. The first 
striking board, c, notched to correspond to the 
semidiameter of the flange, minus half the 
diameter of the striking bar, d, also shouldered 
back to the thickness of the flange, and carried 
out parallel a few inches beyond its edge, will 
be swept over this surface. By repeated strikings, 
and the final application of thinner loam, the 
shape of the edge and face of the bottom flange, 
together with a joint surface, will be obtained. 
This will then be lifted by the projecting lugs 
cast on the foundation plate, taken to the stove, 
and dried. When dry, it will be sufficiently 
hard and firm to sustain the body of the cylinder 
which will be built upon it (it might, however, 
be built on a separate plate, and then transferred). 
The outer board for striking the body, framed to- 
gether with half-lap joints, cut at the top to form 
the flangeand the upper joint, and chamfered, will 
be screwed to the bar, with its bottom end level 
with the joint of the flange (Fig. 57). The flange 
itself will be temporarily filled with sand. On 
the flange joint already made, the moulder will 
build up the body of the cylinder. Outside, and 
about an inch away from the edge of the board, 
he will build courses of bricks, bedding each 
successive course on a thin layer of loam, until 
the proper height is attained. Within this wall 
of bricks, loam will be laid, and struck truly cir- 
cular by means of the board. The upper portion 
of the board will strike the top joint, coinciding 
with the face of the top flange. Passages, valve 
faces, and flanges, of one type or another, will 
be required. These will be made as patterns, 
and bedded in the loam, and, of course, where 
they come the bricks must be left out. Por- 
tions of these may require to be loose for 
convenience of drawing in, while some pieces 
will be drawn into mould, others per- 
haps, as steam-chest flanges, will have to be 
drawn from the outside. Where a flange is drawn 


HRH 


from the outside, its face will be made by a flat 
cake of loam laid against the outside after the 
mould is finished. Where there are wide mangre 
or bracķets in close proximity to the body of the 
cylinder, there is a — er of their breaking off 
during the contraction of the metal, owing to the 
unyielding nature of the bricks. In such cases, 
“loam bricks’’ are used —i. e., bricks made of 


loam and dried. These will give more readily to . 


the shrinking of the metal. 

The face of the top flange will be made by a 
board showing a joint exactly the counterpart of 
that on the body board. A tongue, must be 
screwed upon it to give the proper head metal, 
say six or eight inches. The flange face will be 
struck on an iron plate similar to that which was 
used for the bottom. (Fig. 58.) 

Meanwhile the outside of the cylinder will 
have become sufficiently set for removal to the 
stove. Itwill be . from the bottom plate 
for this purpose, and while it is drying the centre 
core, representing the bore of the sa re will 
be struck up. Here also a board in a vertical 
position will be used, striking a coating of loam 
on a body of bricks. (Fig. 59.) This, too, will be 
dried and removed. 

All the parts having been struck and dried, the 
moulder then blacks their surfaces and puts them 
together. The passage cores, for which core boxes 
must be made in the usual way, will then be 
fixed, and the top and bottom will be secured by 
bolts, embracing the lugs on the top and bottom 
plates. The whole will then be placed in the 
foundry pit, due provision having been made for 
the bringing off the gas from the mould; and the 
whole affair is rammed round with sand previous 
to casting. 

In the matter of steam cylinders the types are 
so diversified, that in very despair we can pursue 
the subject no further. e description of any 
one complicated cylinder pattern with its attach- 
ments and cores, representing one type among a 
legion, would occupy an entire paper. Cylinders 
vary very widely in general design ; consequently 
a detailed description of one pattern will not 
apply to another. In this, as in other classes of 
work, a pattern-maker will seldom get two jobs 
exactly alike. He must, therefore, find safe and 
sufficient guide in the general principles of his 
trade, assisted by the teachings and warnings of 
experience. us he must not only foresee 
whether or no his pattern, when constructed, 
will deliver from the sand; but whether the 
cores, as well as the mould, can be put together 
in detail, and so securely, that nothing shall be 
washed out of place by the rush of metal. He 
will also consider where core prints can be used 
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with advantage, for sometimes prints will be 
dispensed with, and ‘‘chaplets’’ used instead; 
frequently also, prints in cores will form the 
supports for other cores. 

Cylinders are sometimes cast double; fre- 
quently they are jacketed’; often the steam- 
chest forms a of the cylinder casting. The 
feet are sometimes in awkward positions and of 
queer shapes ; and of late years a type of engine 
has come into common use in which cylinder, 
bedplate, and guide bars are cast all in one. In 
these intricate matters of detail, the general 
pean we have laid down, coupled with the 

owledge gained by experience, are sufficient 
guide to the workman, who may never have 
seen & piece of work precisely similar to that 
which he has to take in hand. And, moreover, 
these jobs are given to the leading hands; an 
apprentice or a very young workman would not 
be intrusted with these difficult patterns until 
he had won his spurs. 


IMPROVED STYLOGRAPHIC PEN. 


A* improved form of stylographic fountain 
pen has been recently patented in this 
country by Mr. M. H. Kerner, of New York, the 
special features of which will be seen by the 
following remarks. 

It has hitherto been the custom to support the 
Jongitudinally moving needle within the writing 

int by means of a spiral spring or other 
equivalent device applied to the lower 5 
of a tubular air chamber which extends throu 
the ink reservoir to the upper extremity of the 
barrel, or by such spring applied directly to the 
barrel of the pen. This method of supporting 
the needle renders the apparatus somewhat 
complicated in construction, while the chemical 
action of the ink soon destroys the thin wire 
spring, or other elastic material which supports 

e needle, and thus renders the pen useless. 
The object of this invention is to improve the con- 
struction of fountain pens of this character, and 
by removing the above defects to render them less 
liable to become disarranged or inoperative 
by reason of continued use. The invention 
consists in attaching the longitudinally moving 
needle rigidly to the tubular air duct, and in 
supporting the latter within the hollow handle 
or barrel of the pen by means of an elastic yield- 
ing washer or diaphragm applied to the upper 
extremity of the tubular handle, whereby it serves 
both to close the ink reservoir, and to permit the 
necessary longitudinal movement to and fro of 
the air tube and needle. 


Referring to the section shown in the figure, A 
represents the barrel of the pen, which is 
preferably tubular in form, and may be con- 
structed of hard-rubber, metal, or other suitable 
material. B is a conical point section or mark- 
ing point which screws into the lower end of the 
barrel A, and is preferably tipped with iridium 
or other suitable hard metal at its point B. The 
marking point B is centrally perforated with an 
ink duct of conical or tapering form narrowing 
towards its lower extremity as shown in the 
drawing. The barrel A is closed at its upper 
end by a diaphragm C of soft rubber or other 
suitable elastic material which sorves also to 
support a tubular air duct D extending 
longitudinally through the barrel and terminating 
within the point section B. The upper extremity 
of the air tube D extends through and fits tightly 
within a corresponding perforation formed in the 
centre of the eee C, and is provided with 
a shoulder which prevents it from being pushed 
too far through the diaphragm. A needle or 
spindle of iridium or other suitable metal is 
secured to the lower end of the air duct D, and is 
rigidly attached thereto by soldering or other- 
wise. The needle fits loosely within the ink 
duct, and normally projects a short distance 
below the tip of the marking point B. The lower 
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end of the air duct D is, perforated with an 
aperture (X) which allows the air to enter the ink 
reservoir which surrounds the air duct, to displace 
the ink employed in we 

A hollow cylindrical cap E is screwed upon the 
upper extremity of the barrel A, thus forming 
an air chamber into which the air duct opens. 
The cap E is preferably perforated with one or 
more holes (X), which serve to permit free access 
of air at all times into the air chamber and the 
tube D. In some instances, however, it may be 
desired to place the opening at a lower point 
upon the cap E for the purpose of closing the air 
chamber when the pen is not muse. In such 
case, the air chamber may be opened when 
required by unscrewing the cap until the perfora- 
tion is brought above the upper extremity of the 
barrel A. A similar perforation is provided in 
the point section B, for the purpose of allowing 
the escape of the air from the ink reservoir while 
the point section is being attached after the ink 
reservoir has been filled. This perforation is 
placed at such a distance from the milled collar 
upon the point section that it will be covered by 
the barrel A just before the point section reaches 
its bearing when it is screwed into the barrel. 
A cap F fitting over the point B, as shown in the 
dotted lines, is provided for protecting the needle 
and writing point when the pen is not in use. 
This cap is preferably so constructed that it ma 
be placed upon the upper extremity of the ca 
when removed from the point section. The 
operation of this improved pen is in most respects 
similar to that of the ordinary stylographic pen. 
When the point is pressed upon the paper, the 
needle together with the air tube D is forced 
upward against the yielding diaphragm C, which 
by its resilience pushes it down again, when the 
point is removed from the paper, as at the end of 
a word. The movement of the point over the 
surface of the paper in the manner of ordinary 
writing thus produces a to-and-fro movement of 
the needle and tube, which is sufficient to cause 
ink to descend through the handle and ink duct, 
and to be supplied as required to fhe marking 
point. 


CHEAP BICHROMATE OF POTASH. 


HE important effeét which a reduction in the 
price of bichromate of potash would have 

on the use of the battery current renders a 
description of the following improved process of 
manufacture interesting to many. It has been 
recently patented in this country by F. C. Glaser, 
of Berlin, on behalf of P. Römer, of Elberfeld. 
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In the existing processes for tho manufacture of 
bichromate of potash, only petassium salts have 
been used. The present invention relates to an 
improvement in this process whereby there arc 
employed in part sodium salts in place of the 
expensive potassium salts, both for the melting and 
the lixiviating processes, so that the quantity of 
potassium salts is reduced to one-half. The 
special process employed for this purpose is as 
follows :—Finely ground chromium ore is mixed 
in suitable proportions with lime, potash, and 
carbonate of soda, and is oxidised in a reverbe- 
ratory furnace until there is no more chromium 
ore present. Suitable proportions for the mixture 
are as follows:—100 parts of ore, 150 parts of 
lime, 40 parts of potash, 30 parts of carbonate of 
soda, all by weight; but they may be varied 
according to the percentage of chromium oxide 
in the ore. By lixiviation of the melt, in which 
is added, if necessary, some soluble potassium 
salt, lyes are obtained which contain both 
chromates of soda and of potash, and which are 
brought to a strength of from 30° to 40° Beaumé 
by evaporation. In acidulating the cooled lyes 
with sulphuric or hydrochloric acid, according to 
the formula—K.Na,Cr, O, + H. SO. = K, Cr, + 
Na S., + H:O bichromate of potash will be 
gepuruted while the sulphate of soda will remain 


in solution. By re- erystallising, the bichromate 
of potash will be purified. From the liquor 
containing the sulphate of soda, the latter is 
obtained by evaporation, either as anhydrous 
salt, if treated hot, or as hydrate in the cold. 
Potash and soda can be replaced in the above 
process by any soluble potash and soda compounds. 


THE ACHROMATIC OBJECT - 
GLASS. XXVI. 


By W. BRADBURY. 


LINT GLASS of low dispersive power will 

be found more suitable than the denser 

kinds, for the proportion of foci then allows 

shorter curves for both sides of the negative 
lens. 

To those who wish to experiment on object- 
glass making, I do not think it will be found 
convenient toadopt the form I advocate ; because the 
difficulty of correcting a surface by local altera- 
tion entirely is Poan y greater than an amateur 
can be expected to surmount. My remarks are 
offered with the view of showing in what wa 
the artist optician may expect to improve his 
glasses. An object-glass of the ordinary form, 
with curves as near spheric as possible, is a work 
requiring great skill to bring out the best result. 
The amateur should tread the same ground 
as the professional man, and when he is master 
of the method to the extent ordinarily needed, ke 
may try to extend it to cases which would not 
eld to common methods, “but which require a 
e and appreciation of effects arising 
from minute alterative causes that nothing but 
long experience can teach. 

The published writings of those who havo 
made a continual practical study of the working 
of glass surfaces will greatly assist to smooth the 
way of both the amateur and professional. It is, 
no doubt, possible to formulate the chief 
laws which govern the production of a sur- 
face of definite form; although I do net 
deem it possible to reduce the niceties of 
figuring to a mero mechanical operation. It 


cannot be done with specula, neither will it be 


so with object-glasses. On this matter I am glad 
to be able to quote the words of Mr. J. A 
Brashear :—‘‘ Experience has taught me the fact 
that every speculum needs a special study, and 
while general rules may be laid down for the 
guidance of workers in this all-absorbing pursuit ; 
yet so long as the nature of the glass, the tempe- 
rature, the consistency of the pitch, &c., are 
variable, so long will it be impossible to lay 
down an arbitrary rule for every speculum or 
other optical surface. I say this from the fact 
that I have worked quite a number of discs under 
as nearly the same conditions as I possibly could 
do, consecutively, without obtaining exactly 
similar results. At one time, I worked two 8}in. 
discs alternately with the same grinding tool, the 
same polisher, the same length of stroke, the 
same length of time, &c., with the purpose of 
seeing how near I could come to the same result. 
One came out over- and the other er- corrected. 
I attribute such results almost entirely to the 
different molecular structures of discs in the 
process of annealing, which would make them 
change differently after they came off the polish- 
ing machine. 

The proportion of focal length to aperture 
in object-glasses is commonly about 15 to 1; 
whereas in specula it is often 9 or 10to1. To 
lessen the former proportion, still keeping as 
good correction of error, is a very troublesome 
matter. In the attainment of such a result, 
there can be no doubt that properly-figured 
surfaces are absolutely essential throughout the 
combination. Residual errors increase in a 
high degree with enlargement of aperture, and 
especially the disproportionate spherical chro- 
matism. It does not appear that English opticians 
have done much in the production of short-focus 
achromatics, but one or two American artists 
seem to have adopted the system with a good 
measure of success. 

In bringing this pi of my ersay to a con- 
clusion, I cannot do better than quote some 
remarks, condensed from an article by the Rev. 
T. W. Webb which appeared in an carly volume 
of the ExcLisH MECHANIC :— 

„The image, whether refracted or reflected, of 
a star is not a point but a circular luminous disc, 
surrounded by bright rings. If an insafficient 
power is employed, the image of a large star 
isa bright flaehing-point; but if the power be 
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sufficiently augmented, such a star as Sirius, 
Vega or Capella, in steady air, has a considerable 
‘spurious’ disc, with a succession of rings, 
which, if the matcrials aro homogeneous and the 
centring correct, will appear circular and con- 
centric : any material irregularly in form would 
probably indicate unequal density in the glass or 
inaccuracy of workmanship, neither of which 
could, be remedied. If the rings are merely 
thrown to one side, the fault may lie in centring 
and admits of being rectified. As we proceed to 
examine in succession stars of less brightness, 
we shall find a decrease in the magnitude of the 
disc and the number of rings till at last, with 
minute objects, the latter disappear entirely, and 
the former is reduced toa mere point. 

„The diameter of the spurious disc is inversely 
as the aperture of the object-glass or speculum— 
that is, the greater the aperture, the less the 
dise. Hence, dividing power is distinctly a 
function of aperture, and the limit of divisibility 
in seconds of any o. g. is found from the formula 
os where a is the aperture employed. 

In the use of the highest powers, the focal 
image of a bright star by night, or a thermometer 
bulb by day, ought to be a sharp circular dise 
surrounded by a few bright rings, and it should 
be quick in and out of focus. There should be 
no tendency to a double image or radiating flames 
or wings, or unsymmetrical distortion of any 
kind; but patience will often be called into ex- 
ercise to discriminate between actual defects in 
the instrument and disturbance in the atmosphere 
or tube. In addition to this focal testing, which 
we may render still more severe by unscrewing 
and laying aside the field lens of the strongest 
eyepiece (mus materially raising the power, 
ough at the expense of all but central distinct - 
ness), we should move the oyepiece through a 
considerable range on either side of the focus, in 
order to ascertain the regulurity of the conver- 
gence and divergence of the rays. The expanded 
discs should be uniformly luminous (except where 
the flat in the reflector occasions a central dark- 
ness) and accurately circular, bearing in mind 
that unequally-heated currents of air will some- 
times give them an elliptical appearance. The 
ought not, in any position, to show a muc 
brighter centre or ragged outline, and the 
‘margin should be as similar as may be on 
either side of the focus. In a perfect telescope, 
either achromatic or reflecting, the out-of-focus 
disc will be bordered by a narrow bright rim, 
within which will be a minute black circular line, 
and within this again a number of other black 
hair-lines may be traceable ; and if this appear- 
ance should be the same on either side the focus, 
little more can be done for the instrument by the 
slall of man. The test is, however, a needlessly 
rigorous one: great excellence is compatible with 
u slight dissimilarity in the exterior and interior 
discs, arising from a trifling under- or over- 
correction of the spherical error, the former 


condition being indicated if the border of the| f 


disc is sharper within than without the focus; 
the latter if the reverse. ‘If,’ says Dawes, 
‘the rings in these out-of-focus images are 
similarly disposed in both cases, the figure is 
perfect ; but a moderate deviation from this 
perfect quality does not stamp a telescope as bad 
Or unfit for delicate work. And it is a fact which 
I have proved by experience, that the difference 
between an object-glass which bore this test 
perfectly well, and one which fell obviously 
short of it was not to be discovered by any 
decided superiority of the one over the other, 
either in separating power upon close doubles, or 
even in the perception of faint objects close to 
bright ones. The same great observer was 
also of opinion that telescopes under-corrected for 
spherical error usually performed better than 
ose with the opposite, which is also the less 
common, defect. 

„I shall now commence an analysis of the 
different forms of object-glasses that have been 
mentioned in the preceding pages, and shall 
Compare the practical with the theoretical radii. 
In most cases it will be seen that those curves 
which have proved the most convenient for 
actual work, are not very far from agreeing with 
those arrived at by computation. 

No. 1. The first type to be considered is what 
I have termed the English form, represented 
in Fig. 15. It is made with a double-convex 
crown and a double-concave flint lens. Some- 
times this double-concave becomes nearly or 
altogether a plano-concave lens. By reference to 
-a paper from the pen of Professor Young, which 


IL have previously given at length, it appears 
that Alvan Clark haa used this form in some 
instances. Littrow seems to have deduced the 
formuls on which the construction is based. 

The ordinary form originated with Dollond 
and Tulley, and has been retained ever since their 
time. In most cases the curves of the crown 
lens are made as 2 to 3, the shorter being in 
front. Tulley seems to have preferred this pro- 
portion to any other in combinations having 
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light flint lenses. In the particulars often dif- 
ferent combinations stated to have been used by 
him, I find four may be said to have this pro- 
portion. It appears to have been suitable for 
union with a light flint (3-192) having curves as 
1 to 2; or with a denser flint proportioned as 1 
to 2˙5. For heavier flints, proportioned as 1 to 
4, he seems to have liked his crown curves as 3 
to 4; or with the former made as 1 to 24 he 
united a crown with radii as 1 to 2. Only one 
instance is given of a crown lens having the 
shallower curve outside. 

Few particulars exist of Dollond’s plan. From 
one table, the crown lens has a proportion of 
about 3 to 5, and the flint ö to 8; which would 
give a nearly similar ratio for each lens. By 
another account the crown radii are as 1 to 3, and 
the flint as 2 to 3. 

On referring to an article on the telescope, 
by the Rev. C. Pritchard, F.R.A.S., printed in 
an early volume of the Ena.isH Mecuanic, I 
find thata very clever English optician—Cooke, 
of York—has often used the old proportion of 2 
to 3 for the curves of his crown lenses. Mr. 
Pritchard says, ‘‘Mr. Cooke, in his practice, 
generally makes the proportion of the radii 
of his surfaces of the crown lens as 2: 3, 
because such a proportion leads to no comparative 
violent deviations at any of the four surfaces ; 
while it admits at the same time of two concave 
surfaces for the correcting flint lens, which 
surfaces, by dint of their concavity, admit of easy 
examination for the mechanical perfection of 


ure.“ 
Ar. W. Oldfield, a skilled practical optician, 
who wrote to the ENGLISH Mecuaste several 
years ago, introduces a like proportion for the 
crown lens. Thus, for white crown and heavy 
flint, both of varying densities, he generally 
assigns 2 to 3, seldom 1 to 2, for the crown radii ; 
and 1 to 4, 5, or 6 for those of the flint. With 
flint of lighter kinds, he makes crown 3 to 5, 
flint 1 to 2. „ 

Barlow’s combinations are not usually of this 
character. He makes the crown lens of nearly 
equal radii; consequently, the flint becomes 
almost plano-concave. us, crown or plate 
lens, 14 to 13; flint, 1 to 10; plate, 4 to 5: flint, 
plano-concave: plate, 3 to 7; flint, 2 to 5. 
Oldfield gives one example of this kind: crown 
of specific gravity, 2°45; radii, 19 to 20; flint of 
specific gravity, 3°64 ; radii, 1 to 20. 

For the p of a theoretic comparison, we 
will now take the objective described by Pris- 
matique, in his papers on Object-Glass 
Making.“ This is composed of Chance’s hard 
crown and dense flint of specific gravity 364. 
Its curves are :— 


Crown lens lst radius = 0°333.) =r 
Double convex . 2nd „ = 0°500.) = f 
Flint lens Ist radius = 0°475. = 19 
Double concave..2nd , = 2500.) =r, 
Compound focal length = 1:000 


We may take the optical data for these kinds 
of glass to have the following values for the 
mean refractive indices:—Crown, 1:515; flint, 
1°62. 


f, the flint focus 


F, the crown focus = 7, 1 / (ri + rz) 515 = °388. 
‘= f3 ./ 13 T1.) 62 = 643. 
Therefore 6, the dispersive ratio 388 / 643 = 6. 

Referring now to the table of aberrational 
equations, given with Coddington’s rules, we 
have for the crown lens— 


1:092 [xt — 1:478 41 ＋ 1'483]. o ` 
and for the flint lens— 
723 [2,7 + 1°796ar, + *730a® + 1:175] ô". 
Since 6 6, 0 216: anda = (2/68 — 1) 
or 24 anda? = 6:44. By introducing these 
values, and dividing the outside coefficients, the 
first by the second, we obtain— 


7 725 — 147311 + 1483 
Z? + 41942 + 5246]. 


In these two equations we can substitute the 
value of belonging to either lens, and thence 
find that of the other. But as the crown pro- 
portion of 2 to 3 is a standard, we will take its 
value of x, and see what ratio it will give for a 
suitable flint lens. 

In any case the value of z is the difference of 


-— 
= 


a 90 


corresponding to this ratio, we multiply 2f by 62 
and divide, first by (1 + z7) and then by 
(1 — 2x). Or (1-286 Xx *62) + 1°733 = -460, the 
first radius; and the same quantity divided by 
*267 = 2'986, the second radius. 

Hence theory assigns a greater ratio than is 
adopted in practice; for in the foregoing list the 
two last curves may besaid to be a little over the - 
ratio of 1 to 5. 


(To be continued.) 


STEEL-HARDENING FALLACIES.” 


T has occurred to me that a statement of some of 

the beliefs, practices, and fallacies of many men, 
who, fully believing that they know all about 
steel, fail to comprehend the most important, while 
most simple facts might put the subject in such 
light as to occasion and experiment, result- 
ing in much good. Said a man in my hearing, I 
have hardened steel for thirty years, and know how 
to heat steel, and how hot it should be for harden- 
ing; and I tell you, in relation to steel springing 
and getting out of shape in hardening, it all de- 
pende upon how it is dipped into the water. I can 

den dies and cutters, and have them come out 
as true as when they left the toolmaker.” It is an 
unquestionable fact, that the manner of dipping has 
much to do with this matter; but our friend should 
remember that his action is governed by natural 
law, as much as are the actions of others; that 
steel springs out of shape in the fire from uneven 
heating ; t it springs in heating, owing to an 
unequal and unnatural tension of some 
duced in forging; that difference in section at 
different points in a piece will cause more sudden 
cooling and contracting in some parts than in 
others; thatsome steels at the hardening heat will, 
in dipping, change in volume more than others ; 
that with different steels all the different heats may 
be required for hardening, ranging from a yellow 
heat by daylight to a dark- by twilight; and 
finally, after considering all the tendencies toward 
distortion and change in volume, resulting from a 
variation in any way from the best treatment 
possible, or a variation of quality or condition of 
5 Lo ne there still 1 a By eae 
the stee eating is expan and by su 
cooling, tor hardening, is very much contracted 
from its volume while heated. As the outer portions 
cools first sufficiently to become hard and unyield- 
ing, while the interior of the piece is still hot and 
largely expanded, there must be a change in shape 
or volume, or both, producing by hardening. 

Wag a piece of steel of any considerable size ever 
hardened, remaining exactly the same size and shape 
as before? Who believes the steel manufacturer 
when he says his steel will do it; or the skilled stoel 
worker who says, I can do it every time ? No. 
my friends, you are mistaken all round ; your work 
don’t come out true, but only nearer than by some 
worse methods. And it is not a// in the way you 
dip it. If what you say were strictly true, there 
would be millions in it.“ Say another class of 
men: We want no case hardening, but want steel 
hardened clean through“; and when they see mill- 
ing cutters or dies packed in burned leather for 
heating, they condemn that style of hardening, and 
insist upon doing their heating in an open fire. Good 
work can be done in either way, and heating by 
packing has its advantages over open-fire hea 
in that it is usually more even, and if the steel hea 
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in this way is not too hot, when ready for 
dipping, it is pretty certain that no part of it has 
been too hot at any time during the heating process. 
This is too often not true of open-fire heating. By 
king with leather or charcoal the surface of the 
eated steel is kept clean until ready todip; where- 
as, by open fire rigs the impurities in coal not 
aaa, uy coked, or foreign substances, or cinder 
in the fire, produce a coating which interferes with 
the action of the ne mori and prevents 
p hardening. Who believes that a piece of 
steel, of same quality and temper, heated in an 
open fire to the same heat of another which is 
heated in a box packed with burned leather will be 
hardened any deeper than the so called case 
hardened piece ? it be true—and who disputes 
it?—that beating steel to a certain heat and 
suddenly cooling it is what produces hardness, is it 
reasonable to suppose that there would be any 
appreciable difference in the depth of hardening 
between the two pieces, provided they were equally 
hot, their surfaces equally clean, and the same con- 
a in cooling were preserved? Why should there 


be 
Butas to the hardening clean through, no steel 
icce of any considerable size hardens clean through. 
en a piece two inches square as hard 
possible, and break it, and the hardened 
rtion will be found to be a mere shell, less than 
in. thick, and in many cases not exceeding zin. 
ide of this hardened shell it may be cut at pleasure 
with good tools. Still, there is much said about 
hardening clean through; and cases have been 
known where pieces of hardened steel, on being 
accidentally broken or cracked in hardening, have 
been condemned as nothing but case hardened 
because they were found not to be hardened clean 
through, and the self-constituted judges have in- 
sisted upon the correctness of their decision, even 
against the most unquestionable evidence, that the 
pieces were a high grade of cast steel. 


There are those who believe that snccess depends 
almost entirely "pon what the steel is dipped in, 
not how it ie dipped—for many of these pour 
their heated work in haphazard — and so we 
have tallow, and tallow and oil; and tallow, oil, 
and resin; and tallow, oil, resin, and beeswax ; 
while sperm, lard, fish, whale, neat’s foot, linseed, 
and all other oils are recommended, each by itself, 
or mixed with some other or others, or with some- 
thing else, until the list of compounds, each having 
its advocates, covers nearly everything which is 
greasy and sticky, and disagreeable to use. 


It is fully believed by some, that the peculiar 
ess and elasticity required in steel springs are 

due to the action of the oil or tallow in which they 
are quenched for hardening. It is also thought in 
many articles of manufacture, which spring in 
hardening and are straightened during the process 
of drawing the temper, that the fact that hardened 
steel may be straightened or bent at pleasure, when 
heated to a proper degree, while still hard enough 
to snap like glass while cooling off, is due to their 
having been hardened in oil or some greasy com- 


pound. 

In many pace the . and one or two 
trusty men have guarded for years the important 
secret pertaining to the ingredients and proportions 
of a nasty mixture, in which steel may be hardened, 
and then, by warming up until the oil on the sur- 
face smokes well, or till the temper is nearly drawn 
to the required point, may be bent or straightened. 
Well does the writer remember seeing the pro- 
rietor of an establishment engaged in the manu- 
tecture of garden hoes and hay forks, more than 
thirty year ago, show up the wonderful possibilities 
in this direction contained in a forty-gallon cast iron 
kettle, without the contents of which he appeared 
to honestly believe he would be obliged to give up 

business. 
Says a watch - spring maker, I know about this. 
I have tried ening in water, and it won't do. 
I have tested the matter thoroughiy ; have heated 
springs exactly alike, and hardened part of them in 
water and the others in grease, and those which 
hib 3 in bis hen nue do at all, while 
others were good. peated experiments have 
satisfied me on this point.“ But, my dear sir, 
you say that you heated to the same heat for dip- 
ing, in both water and grease. This is not right. 


Bid jou ever experiment till you learned the lowest. 


heat at which water would en the springs—a 
heat, in fact, at which they would not have 
hardened in oil—and try them in that way?” 
No, I did not do that; I tried everything else,” is 
the reply. And now let usask a question of the man 
who has been exhibiting his exceptional knowledge 
by hardening a piece of steel in his pet compoun 
and heating it up till it smokes well, bending it 
over the anvil with a hammer, after which he cools 
it off and shows us that it will snap like glass. 
„Did you ever a piece in the same way 
hardened at proper heat in water, or a piece hea 
after hardening with no oil or grease of any kind 
used?’ It would be no use,” he replies. Try 

it, my friends ; and to you who have not tried 

ightening hard steel, by heating ee me say 

that you have missed learning a good thing. 


iron, |: 


NEW OXIDE OF COPPER BATTERY.* 


have succeeded in forming a new ba 
with a single liquid and with a soli 
depolarising element by associating oxide of copper, 
caustic potash, and zinc. This battery possesses 
remarkable properties. . electrodes are 
easily formed of oxide of copper. It is enough to 
keep it in contact with a plate or a cell of iron or 
co constitutng the pon are poe of the 1 
. 1 represents a very simple arrangement. 
the bottom of a glass jar V, we place a box of sheet 
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iron, A, containing oxide of copper, B. To this box 
is a ed a copper wire insulated from the zinc by 
a piece of indiarubber tube. The zinc is formed of 
a thick wire of this metal coiled in the form of a 
flat spiral D, and suspended from a cover, E, 
which carries a terminal, F, connected with the 
zinc: an indiarubber tube, G, covers the zinc at the 
peor where it dips into the liquid, to prevent its 

ing eaten away at this level. The jar is filled 
with a solution containing 30 or 40 per cent. of 
potrab. This arrangement is similar to that of a 

allaud element, with this difference—that the 
depolarising element is solid and insoluble. To 
prevent the inconveniences of the manipulation of 


the potash we enclose a quantity of this substance, | property 


in the solid state ne for an element, in the 
box which receives the oxide of copper and furnish 
it with a cover supported by a ring of caoutchouc. 
It suffices then for working the battery to open the 
box of potash, to place it at the bottom of the jar, 
and to add water to dissolve the potash ; ethan 
pour in the copper oxide enclosed in a bag. We 
also form the oxide of copper very conveniently into 
blocks. Among the various means which might be 
employed, we prefer the following :—We mix with 
the oxide of copper oxychloride of magnesium in 
the form of paste, so as to convert the whole into a 
thick mass, which we introduce into metal boxes. 

The mass sets in a short time, or very rapidly by 
the action of heat, and gives porous blocks of a 


solidity increasing with the quantity of cement 
employed (5 to 10 cent). 
ig. 2 represents an arrangement with blocks. 


The jar, V, is provided with a cover of copper, E, 
screwing into the glass. This cover carries two 
vertical plates of sheet iron, A, A’, against which 


are fixed the prismatic blocks, 
indiarubber bands. e l 
cover constitutes the positive pole. The zinc is 
formed of a single pencil, D, passing into a tube 
fixed to the centre of the cover. The indiarubber, 
G, is folded back upon this tube so as to make an 
air-tight joint. The covercarries, besides, another 
tube, H, covered by a split indiarubber tube, which 
forms a safety-valve. e closing is made hermeti- 
cal by means of an indiarubber tube, K, which 
resses against the glass and the cover. e potash 
charge the element is in pieces, and is contained 
either in the glass jar itself or in a separate box of 
sheet iron. Applying the same arrangement we 
form hermetically-sealed elements with a single 
plate of a very small size. The employment of cells 
of iron, cast iron, or copper, which are not attacked 
by the exciting liquid, allows us to easily construct 
elements exposing a large surface (Fig. J. 
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terminal, C, carried by the 


B, by means 01 


trical Review. 


The cell, A, forming the ‘positive pole of the 
battery is of iron plate brazed Gp n vertical sup- 
ports ; it is 40 centimetres long Lien centimetres 
wide, and about 10 centimetres high. We cover 
the bottom with a layer of oxide of co and 
place in the four corners ain insulators, L, 
which support a horizontal plate of zinc, D, D’, 
raised at one end and kept at a distance from the 
oxide of and from the metal walls of the 


absorption of the carbonic acid of the air e 
large exposed surface, we cover it with a thin 

of heavy petroleum (a substance uninflammable 
and without smell), or, better still, we furnish the 
3 with a cover. These elements are easily 
packed so as to occupy little space. 

We shall not discuss further the arrangements 
which may be varied anity, but point out the 
principal properties of the oxide of copper, zinc, and 

tash battery. As a battery with a solid 
9 element, the new baltacy presents the 
advantages of only consuming its elements in pro- 
portion to its working; amalgamated zinc and 
copper are, in fact, not attacked by the alkaline 
a ; itis, therefore, durable. Its electromotive 
force is very nearly one volt. Its internal resistance 
is very low. We may estimate it at 3 or } of an 
ohm for polar surfaces ene decime equare, 
separated by a distance of five centimetres. The 
rendering of these couples is considerable ; the small 
cells shown in Figs. 1 and 2, give about two 
amperes in short circuit, the large one gives 16 to 
20 ampéres. Two of these elements can replace a 

unsen cell, They are remarkably constant. 
We may say that with a depolarising s double 
that of the zinc the work without 
notable polarisation, and almost until completely 
exhausted even under the most unfavourable con- 
ditions. The transformation of at erp the 
change of the alkali into an alkalino salt of zinc does 
not perceptibly vary the internal resistance. This 
great constancy is chiefly due to the ve 
reduction of the 5 to the state 
of very conductive metal, which augments its con- 
ductivity and its depolarising power. The peroxide © 
of manganese, which forms ber base of an 3 
battery for giving a small rendering, possesses at firs 
better conductivity than oxide of copper, but this 
is lost by reduction and transformation 
into lower oxides. It ee ty Ba — na 
battery will give a very quanti : ci 
working throogh low resistances, whilst under 
these conditions manganese batteries are rapidly 


P The energy contained in an oxide of copper and 
potash battery is very great, and far superior to 
that stored by an accumulator of the same weight, 
but the ing is much less 0 Potash miy 
be employed in concentrated solution at 30, of 
60 per cent.; solid potash can dissolve the oxide 
zinc furnished by a weight of zinc more than one- 
third of its own weight. The quantity of oxide of 
copper to be employed ex by nearly one 
uarter the weight of zinc which enters into action. 
ese dataallow of the reduction of the necessary 
substances to a very small relative weight. 


The oxide of copper batteries have given interest- 
ing a in their application 8 For 
theatrical purposes the same may be em- 
ployed during the whole ormance instead of 
four or five batteries. Their durability is consider- 
able; three elements will werk continuously, night 
and day, Edison’s carbon microphones for more 
than four months without sensible loss of power. 
Our elements will work for a hundred hours through 
low resistances, and can be worked at any moment 
—after several months, for example. It is only 
ne to protect them by a cover from the 
action oF the carbonic acid of the atmosphere. We 
prafer potash to soda for ordi batteries, not- 
withstanding its price and 1 8 85 equivalent, 
because it does not produce, like soda, creeping 
salts. Various modes of neration render this 
battery very economical. e deposited copper 
absorbs oxygen protiy ready by simple exposure to 
damp air, and can bo used again. An oxidising 
flame produces the same result very rapidly. 
Lastly, by treating the exhausted battery as an 
accumulator—that is to say, by g a current 
through it in the opposite direction we restore the 
various products to their original condition ; the 
copper absorbs oxygen, and the alkali is restored, 
w the zinc is deposited; but the spongy state 
of the deposited zinc necessitates its being submitted 
to a process, or to its being received upon a mer- 
cury ch Baa Again, the oxide of copper which 
we employ being a waste product of brazing and 
plate works, unless it be reduced, loses nothing of its 
value by its reduction in the battery: the depolari- 
sation may therefore be considered as 


scarcely anything. The oxide of co battery is 
a durable ree uable battery, which by i 
= tageou 


d 

perties seems likely to replace 

ing creat camber of applications 
| present in use. 


Aud. 3, 2883. 
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NOTES ON THE METALLURGY OF 


NICKEL IN THE UNITED STATES.“ 


HE metallic element ni disoovered by 
Cronstedt the mineralogist, in the year 1751, 
as a peculiar metal in kupfer-nickel, remained for 
a long time comparatively unknown in its true 
characters. It was at firet obtained as a secondary 
or by-product, in the manufacture or extraction of 
cobalt, being found concentrated in the cobalt speiss 
left in the pots when smalt or cobalt-blue glass 
was manufactured. Cobalt at that time was the 
roduct chiefly sought, and nickel in its applica- 
ions was s g Since the discovery of the 
artificial ultra-marine blue, the demand for cobalt 
has been lessened, while the increasing uses of 
nickel have made it of first importance, and the 
conditions are thus reversed. But the nickel so 
produced from the residues was contaminated with 
copper, iron, or arsenic, and in this condition it 
en into the composition of the familiar 
alloy commonly known as German silver, but 
properly known as nickel silver. The so- 
called nickel or nickel bronze was a complex, 
irregularly constituted alloy, iu which less 
than one per cent. of arsenic was sufficient to tly 
modify its physical properties. Andit was difficulty 
free the metal from this element. It may be said 
that until within a few years, the element nickel, 
in its true characters and in a comparatively pure 
condition, was commercially unknown. To the 
scientific i however, its true physical 
properties early became known, though 195 with- 
out some contradictory and varying results, at first, 
resulting no doubt from minute differences of com- 
position of their samples according to the nature of 
the a employed for the extraction of the 
metal. Richter found that nickel oxide strongly 
ignited in an earthen crucible with carbon, gave the 
metal ina perfectly malleable, ductile condition. It 
could be hammered cold or hot into plates oin. 
in thickness, and could be drawn into wire zuin. in 
diameter. Its malleability was found to be 
diminished by carbon or manganese. On the other 
hand, Tupputi found that nickel reduced in the 
presence of carbon in a covered charcoal crucible 
and under glass, formed more or lees nickel- 
phite, absorbed a portion of carbon, and was 
ess ductile than zinc. It was brittle when col 
and was as fusible as cast iron (Erdman), while the 
metal obtained by Richter was difficult of fusion. 
He also noted that nickel could be welded, 
but Tourte found that it welded but imperfectly. 
fal physical properties but little known, such as 
sical properties but little kno such as 
malloabil , ductility, and a bee 8 i 
that of iron. He showed that these metal could 
be worked at a forge with the same facility as iron ; 
that they were susceptible of being employed in 
the same manner, and were less oxidisable. 

_ Inasmuch as nickel first became known commer- 
cially in the industrial arts in the form of an alloy, 
there were no special attempts to produce the 
metal in a state of extreme purity. The nickel 
silver of commerce answered all the existing de- 
mands, and was of course much easier to make, 
and cheaper than the pure nickel. It found a 
and rapidly extendi 
for silver spoons ant 


was specially well 
adapted to receive and hold the deposit of silver, 
ot is to this day the most desirable alloy for 
P g. 
The use of nickel alloy for small or subsidi 
st aa ee 
entative efforts were © r. Fe er 
in New York, in the year 1837 and he actually 
issued many small one-cent. and three-cent pi 
made of a nickel alloy, the exact composition of 
which he was careful not to state, but called it 
‘* Feuchtwanger’s Composition. Switzerland 
commenced using nickel alloy coins in 1850; the 
United States in 1857, though sample coins, one- 
Sa poot pA Ine nace pus James C. 
, at Philadelphia, in 1853, the prepared allo 
containi from 6 of nickel and 95 of ep r, to a 
h as 30 of nickel, and 70 of copper. The alloy 
opted by law consisted of 12 of nickel and 88 of 
copper. e five-cent. pieces now in circulation 
are made of an alloy of 25 parts of nickel and 75 
parts of copper. 1860, Belgium adopted an 
alloy of the same proportions, for small coins. 
Other countries have followed, until the use of 
nickel alloy for small coins may be said to be 
almost universal in the chief commercial countries. 
Up to June Wth, 1876, the United States had alone 
issued of the five-cent. nickel to the extent of 
6,716, 129dols. in value. Another sudden demand 


fora r supply of nickel sprang up when the 
art of depositing nickel by electricity was per- 
fected. e many and increasing applications ef 
this art need not here enumerated. It is suf- 


ficient to state that at the present time, they con- 


* By WILlLIAK P. Branx, F.G.8., New Haven, Conn. 
1 at a meeting of the American Institute of 
Engineers. 


stitute a large part of the present consumption of 
the metal in this country, where the art may be 
rae to have originated in a successful, practical 
orm. 

Nickel ore is more generally distributed through- 
out the mineral- bearing portions of the United 
States than is generally supposed. It is commonly 
associated with chrome ores from Canada to Mary- 
land, on the Atlantic side, and equally with the 
chrome ores of the Pacific alope, notably in Oregon. 
It is also a common associate of i ites i 


for the United States. This ore yields from 11 to 
2 per cent. of nickel, but is enriched by smelting at 
the mine into a matte containing 10 per cent. or 
more of the metal. This locality was worked some 
thirty years ago by Prof. James C. Booth and 
others, of Philadelphia, and some nickel alloy was 
made. Some ten years later Mr. Joseph Wharton 
purchased the works and established the indust 
at Camden, N 3 Philadelphia, where it 
has since been ied forward. 


A large portion of the metal produced at these 
works Mr. Wharton has been used at the 
United S mint for the subsidiary small coins, 


and a considerable amount has been exported. 
Since the development of nickeling by galvanism, 
a large part of the product has been put into the 
form of nickel salts and anodes. But Mr. Wharton 
not being content with the production of impure 
nickel, early commenced experimenting to deter- 
mine whether nickel could not be produced ina 
pure and malleable condition, susceptible of bein 
worked in nearly the same manner as iron, and 0 
being applied in the manufacture of various 
objects requiring strength of material and a ma- 
terial that cannot be easily oxidised. One of his 
earliest experiments was to take the somewhat 
mass got by reduction of the oxide of nickel, 
and after Heating it to full redness, work it under 
a steam-hammer into a bar. In 1873, Mr. Wharton 
sent to the Vienna Exhibition a sample of nickel 
in the form of axles and axle i and at the 
exhibition in Philadelphia in 1876 he exhibited a 


d, | remarkable series of objects made of wrought nickel, 


such as bars, rods, a cube, a horse-shoe magnet, 
and tic needles of forged nickel. These did 
not excite the interest to which they were entitled 
as a remarkable advance in the working of this 
little-known metal. The exhibit did not cause 
much comment, and it was not specially described 
or reported upon, so far as I am aware, except 
by the judges, who rted the exhibit to the Com- 
mission as worthy of an award in the following 
terms: A fine collection of nickel ores from Lan- 
castet County, Pa., with nickel-matte, metallic 
nickel in ins and cubes, and manufactured 
nickel, both cast and wrought ; nickel magnets and 
etic needles, cast cobalt, electrop with 
nickel and cobalt, and salts and oxides of both these 
metals, the whole showing a remarkable degree of 
progress in their metallurgical treatment. 


Some of the same objects formed of wrought 
nickel were sent over to Paris two years later, and 
were exhibited in the American section in 1878. 
There, as in Philadelphia, they did not at first 
excite any surprise or receive any special attention. 
Very few persons realised what the objects really 
were, and that they were very different from 
alloys of nickel. In fact, very few chemists had 
ever seen nickel. Pure nickel was a rarity, a 
curiosity, just as samples of indium or thallium are 

æ y m 

You can, then, perhaps, i ine the incredulity 
of the expert chemists aad metallurgists of Europe 
when whole ingots and forged bars of metal and 
numerous finished articles ure wrought nickel, 
without alloy, were offered for their ten. 
These articles not differing tly in their appear- 
ance from the higher 1 i of nickel alloys, or 
from electro-nickeled objects, Hey them 
without surprise. No previous exhibition had been 
80 rich in exhibits of the use of nickel, and in the 
145 5 from them. The influx of the puro car- 

nated and oxidised ores from New Caledonia had 
greatly stimulated the nickel . in Europe, 
and had improved the quality of the alloys of 
nickel. New companies had been formed to manu- 
facture nickel silver and to produce nickel from 
these superior ores, at a lower cost than had before 
been possible. Christofle, of Paris, had just erected 
extensive works at St. Denis, and had made a most 
brilliant display of his products in one of the main 
avenues of the Exposition. The Vivians of Swansea 
and other exhibitors had large cases filled with 
beautiful objects of hollow and solid ware made 
of nickel silver. Amid these various exhibits of 
striking tours de force, the modest little show- 
case from the United States, with examples of 
manufacture of pure wrought nickel, not alloy, 
could hardly be to excite- attention and 
win the golden award, which was most cheerfully 

as soon as the fact was demonstrated 


metal. Some of the objects now shown were at 
that exhibition, and have retained their brilliant 
polish and lustre unimpaired. These notable ad- 
vances in the metallurgy of nickel, made with the 
lean and sulphuretted ores of Lancaster Gap, pre- 
pared the way for greater advances. 


Dr. Fleitman, of Iserlohn, Westphalia, Prussia, 
has move and cheapened the operation of re- 
fining tho nickel and tougheomg it, and has reduced 
the hability to the presence of blowholes in 
by adding to the molten charge, in the pot, when 
ready to pour, a very small quantity of magnesium. 
This is immediately m posed, 5 
and graphite is separated. It would seem that the 
magnesium decomposes the occluded carbonic oxide, 


or reduces it to a minimum. The magnesium must 
be added with great care, and in sm W as 
it unites explosively with the charge. It is stirred 


in. About loz. of magnesium is sufficient for 601b. 
of nickel. Three-quarters of an ounce to 54lb. 
of metal has been used with success by Mr. 
Wharton. The nickel from the ore at Lan- 
caster Gap, seems not to require as much as the 
foreign metal. It is to be noted that complete 
malleability of nickel was obtained at Wharton’s 
Works in den, before Fleitman's invention or 
process, but this last is more rapid and better than 
the old method. The metal so treated becomes 
remarkably tough and malleable, and may be rolled 
into sheets and drawn into wire. Cast plates can 
be successfully rolled. The cast plates, such as are 
made for anodes, after reheating, are rolled 
down to the desired thickness. It is found 
that it is a great improvement to the nickel 
anode plates tc roll them down. They dis- 
solve with greater uniformity in the bath. Nickel 
so treated with magnesium has been rolled into 
sheets as thin as paper. Expensive works for rolling 
the metal have been erected by Mr. Wharton at 
Camden. There is already a train of 40in. rolls, 
18in. in diameter, with annealing ovens and gas 
furnaces and their adjuncts, and a 90 horse-power 
engine. At present this mill as well as the works 
for producing the metal, and the mine also, are 
“shut down.“ The largest sheet yet rolled at 
Camden was 72iu. long and 24iu wide, of pure 
nickel. 

Dr. Fleitman has also succeeded in welding sheet 
nickel upon iron and upon steel plates, so as to 
coat them equally m oa face with a layer of 
nickel. 1 preferred by weight is 5 iron 
and ,4, nickel, one-tenth of nickel bemg placed on 
each surface. To secure union the iron or steel 
must be perfectly flat and clean. A pile is made 
with outer facings of sheet iron to protect the 
ant from n g. When 3 
to the proper degree, it is e 
rolls. The two metals become so firmly united 
that they may afterwards be rolled down, two or 
three together, or separately, to the thinness de- 
sired. The samples exhibited were cut from sheets 
made at Mr. n’s works at Camden. One 
sample No. 20 gauge, 10 per cent. nickel; one 
sample No. 22 gauge, 10 per cent. nickel; one 
sample showin of sheet. These are all 
examples of nickel upon iron. I also show a thin 
sheet of pure nickel annealed. The physical pro- 
perties of the two metals, iron aud nickel, are so 
nearly the same that they work well together. 
The nickel surface cannot be removed or regained 
in the scrap and waste except by dissolving out 
the iron core by dilute sulphuric acid. In tbe 
earlier experiments the ingots or cast plates were 
beaten under the hammer; this produced 1 
deal of scale and waste, as with iron, but this is 
now avoided, partly by the device of a thin covermg 
of sheet iron which is afterwards dissolved off. Dr. 
Fleitman claims to have produced steel wire simi- 
larly coated, and proposes to make nickeled boiler 
plates. 

The applications in the arts of such nickeled iron 
sheets as I have described, will readily suggest 
themselves. Up to this time the most direct uses 
seem to be in making hollow ware, 5 
culinary vessels. The manufacture has already 
begun at Schwerte, by Dr. Fleitman, and a great 
variety of vessels, such as saucepans and kettles 
have been turned out, some of them of pure eheet 
nickel. They are all very beautiful in appearance, 
resembling highly finished platinum vessels more 
than ordinary ware. When planished and buffed 
off, the surface becomes like a mirror, and will 
answer the purpose of one. The small vessel ex- 
hibited is made of nickeled iron, and will show the 
facility with which the compound sheet metal may 
be stamped, spun up, and polished. Much larger 
specimens of ware might be shown. This ware is 
believed to be far superior to tinned iron or tinned 
copper for cooking in. The nickle is not only less 
liable to corrosion, but is harder, will wear longer, 
and cannot be melted off by overheating. The ware 
is lighter and stronger than tin or copper Ware; is 
susceptible of a hig lish, and is not easily tar- 
nished. It appears to be well adapted to the manu- 
facture of es, salvers, and covers for the table. 
The coating of nickel applied by welding is stronger 
and tougher than that deposited by stectroly E> 

ec- 


by 
analysis that the objects were really of the pure (and appears to be less liable to scale off. The 


+ by gaspipe fitters, as the best paint to resist 
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trically deposited metal is in some cases very brittle, 
aud no doubt contains sufficient hydrogen to essen - 
tially modify the physical characters of the coating. 
My porpre in this article is chiefly to record 
some of the most notuble advantages in the metal- 
lurgy of nickel made in the United Kingdom, and 
articularly to direct attention to the production 
y Mr. Joseph Wharton at his works in Camden, 
before the year 1876, of pure nickel in a malle- 
adle state and in considerable quantities, and the 
manufacture of useful articles from it by forging 
and working it in the same manner as iron is 
‘forged and worked; thus exhibiting for the first 
time, in the large way.“ the true physical cha- 
racters of this metal, and-its adaptation to many 
purposes in the arts, as had already been partly 
ludicated, in the small way,“ by scientific che- 
mists in their laboratories. also desire to direct 
attention to the improved magnesium process of 
Dr. Fleitman; to the manufacture of nickeled iron 
and steal in rolled sheets, and to the industries 
which the possession of pure nickel in commercial 
quantities renders possible. 


-PETTENKOFER ON CHOLERA. 


i HATEVER of ultimate truth the slow ad- 
vances of the science of epidemiology may 
at last come to perceive in the róle played by the 
nature of the soil and the ground water in the 
propagation of cholera, still, at the present time, 
we can all recognisé the importance of the scientific 
researches which have been carried out by Prof. 
von Pettenkofer. He has shown that there isa 
coucomitant variation in Munich between the curve 
indicating the rate of mortality from cholera (and 
typhoid fever) and that representative of the amount 
of ground water in the subsoil. In these years 
when the death-rate from cholera (or typhoid fever) 
waa very high, the quantity of und water was 
marked as very low. The rise and fall of the ground 
water may be taken as a measure of the dampness 
of the soil above it, and it is for this purpose, and no 
other, that Pettenkofer has 1 its variations. 
In England we have been thoroughly convinced of 
tho importance of the drinking water as the vehicle 
for the spread of the disease, and, indeed, the 
opinions of von Pettenkofer, though at first sight 
thoy appear to be antagonistic to the theory, in 
reality support it. For while he considers that the 
propagation of cholera is due to the fermentation of 
the rice-water stools, he also maintains that this 
ferment can only act under certain local conditions 
-—Le., when there exists a damp porous subsoil to 
receive the choleraic stools. Although Pettenkofer 
believes that the air is the sole channel by which 
tne cholera poison is diffused, there is no doubt that 
the bearing of the geological condition amounts only 
to this — thut where populations are living on a damp 
open subsoil, with uo artificial water supply and no 
oticient system of drainage, there the drinking 
water, as well as the local atmosphere, are almost 
vertain to be largely polluted by these fical impuri- 
ties amid which the diarrhceal contagia are pecu- 
larly apt to multiply. Perhaps the latest contribu- 
tion to the literature of cholera in this country is 
an excellent translation by Dr. Hime of Pettenkofer’s 
small book on Cholera: How to Prevent and Resist 
It” (London, 1883, Baillière, Tindall, and Cox). 
It must not be supposed that the little work aims 
at anything more than an exposition of the pro- 
feasor's views. Leaving those aside, there is much 
substantial information nicely written, to which we 
cau contidently recommend the attention of all our 
readers.. Lancet. 


WHAT PAINT BEST PROTECTS 
IRON? 


MONG the things that require the most 

Pi protective paiut for iron are carriages, farm 
waggons, ploughs, and agricultural implements, 
from which fact it secms feasible that manufacturers 
„of the like ought to be able to give the best 
.ijuformation required. Any mineral paint would 
answer the purpose much better, and I maintain 
that the paint that most effectually protects iron is 
red lead. Not in colour is it as well suited; but 
that is only a secondary consideration, and easily 
overcome by puinting it over with any colour 
desired. It contains the following advantages for 
_ the preservation of the iron, which is the main 
object to be gained:—1. Dries easily with raw 
_diuseed oil, without an oil-destroying drier. 2. 
„After drying, it remains elastic, giving way both to 
. tho extension and contraction of the iron, without 
. causing the paint to crack. 3. It imparts uo oxygen 
to iron, even wher constantly exposed to damp—a 
fact to which all farm-waggon makers can testify. 
4. It hardens, where it has been spread thickly, 
» without shrivelling, forming the toughest aud most 
perfect insoluble combination of all paints. As proof 
. Of this assertion, it is used by calico printers for red- 
» hgure prints, holding out against soap and water: 


ammonit and tur; by the English irou slhiipbuil ders. 
or painting the hulls of iron ships,uamely, We coats 


some test number on the plate, such as the 
number the plate will show when by 
Warnerke’s sensitometer, or any other standard of 
sensitiveness, So as to give the consumer some idea 
of the right exposure. This would remove a great 
drawback from the 
of the advantages 
the dry process. Once the bath is in, good working 
order, there is very little difference in the sensitive- 
ness of the plates, provided the same sample of 
collodion is used. 


home, and if thé 


of red lead and two of zinc white; by waggon and 
plough makers, for painting waggon gears and 
ploughs; by knowing ters, for ting wood 
that comes in contact with damp brick in walls, as 
it preserves wood from rot, insects, etc. For those 
amongst us who are uninstructed how to mix pure 
red lead for paint, it should be made known that 
ure red lead powder, after being slightly pressed 
own with the shows no lead aa A When 
they are visible, it is merely 
not first ie 
linseed oil, 


partly converted, and 
It should be ground in pure, old 
and if poæible used up the same day, to 
5 it 5 , Th T oil before it is 
a , losin No drier is necessary, 
a 115 the eure of í te daya the oil forms a 5 
hard combination with the lead. American linsee 
oil is as good as any im where the manu- 
facturers has given it age, apd not subjected it to 
heat, as is the custom, by steaming it in a cistern to 
quality i quickly for the market. It deteriorates 
a4 ity when heated above 160° Fahr. This red 
lead paint spreads very easily over a surface, and 
the best of finish can be e with it, even by a 
novice in painting.— Louis Matern in Carriage 
Monthly, 


DEY PLATES VERSUS WEIT.“ 


GREAT deal is being said about the retro- 
grade movement photography has taken since 

the introduction of the gelatine plate. In fact, 
it is said that those photographers who were 
making fine pictures with the wet process, and 
who have adopted dry plates, are now getting 
inferior results. Of portraits on dry poa there 
is not much advance, excepting where instan- 
taneous photography comes in; but this is in a great 
measure the fault of dry-plate manufacturers, and 
could be easily remedied. When a new batch of 
plates is bought, one has not the remotest idea of 
the sensitiveness of the plates, or what exposure 
to give; but this erat be easily overcome by 
testing a plate out of the batch for yourself, if 
it were not that some makers have contracted the 
bad habit habit of mixing the plates of different 
batches ; therefore, in such cases it is impossible to 


tell whether two plates are alike in sensitiveness, as 


the great difference which may occur between any 


two different batches is only too well known by 


latine emulsion 
ers who do mix 


rimented in 


any one who has e 
ose plate 


making. Now, if 


their batches of plates would only keep them 


separate, they would confer a great favour on the 


consumers, as it is the cause of a great many 


failures. Another thing I might mention is ponin 


hest 


th of dry plates. This is one 
wet process over 


Another reason that better results have been got 


by the wet process is, that the plate must be 
developed on the spot, and if the results are not 
good, another plate is take 
secured ; whereas, with the 


and a good picture 

plate process, the 
exposed plate is generally developed on arriving 
result is moderately good, unless 
the subject is near at hand, nine-tenths of photo- 
graphers would content themselves with it, and not 
tako the trouble to return and get a result as 
nearly ect as possible. This is another reason 
why better pictures are generally obtained by the 
wet process. The advantages of dry plates over 
wet must be obvious to every unprejudiced person: 
thore is no cumbrous dark-tent, bath, dishes, &c., 
to be carried wherever you go, in addition to the 
camera ; but only the dry plates, which occupy 
very little more space than the bare glass in the 
wet process. No experienced help need be em- 
ployed ; therefore a reduction of expenses and good 
pictures may be taken at times when it would be 
5 impossible to take anything worth 
printing by the wet process. Any length of time 
may clapse between the time of placing the plate 
in the dark-slide and the exposure, so that a proper 
lighting of the picture may be waited for, and 
therefore a good picture may nearly always be 
secured ; whereas in the wet process, a compara- 
tively short time may elapse between the time the 
plate is taken from the sensitizing bath and the 
exposure (these advantages are on the assumption 
that the operator knows what he is working with). 

Besides facilitating the production of pictures, 
dry plates bring landscape photography within the 
reach of a great many amateurs who would other- 
wise do very little else than portraiture, and 
enables them to take their photographic apparatus 
on many a holiday tour, when it would be out of 
all question if the wet process had to be used. 


By E. E. Cavert, in Photographic News, 


In conclusion, I may say that if only dry plate 
manufacturers will give the consumer some idea of 
what he is working with, there will not be half the 
failures or grumbling and disappointment; and 
any little extra trouble they may be put to would 
be amply repaid by the increase of plates got nd 
of. : 


SCIENTIFIC NEWS. 


— — 


HE arrangements for the meeting of the 
British Association at Southport, which 
commences on September 19, are now nearly 
complete. Cambridge Hall will be the reception 
and the sectional meetings will be held in 
the Town Hall, the Art Gallery, and other places 
in their vicinity. The address of the president 
will be delivered in the Pavilion of the Winter 
Gardens. The Saturday afternoon excursions 
will be to Lathom House, Knowsley, Ince 
Blundell, and the ie ie Docks; those on the 
Thursday following to Haigh Hall, the Wigan 
Coal and Iron Company’s Works, Stonyharst, 
Whalley Abbey and Clitheroe, Furness Abbey. 
the se District, the glass and chemical 
works at St. Helen's, and the Abram 
colliery. The Mayor of Southport has raised s 
special fund of £100, which is to be used to aid 
working men in obtaining the associate's ticket. 
The railway companies are offering tickets at 
reduced fares on production of the member’s or 
associate’s tickets. Authors of memoirs should 
remember that August 22 is the last day for 
receiving their papers, which should be sent to 
the general secretary. 


The American Association meets at Minnca- 
polis from August 15 to 21. | 


The French Association meets at Rouen fram 
August 16 to 25. A number of excursions are 
arranged, notably to Elbeuf, Dieppe, Huvre, and 
Cherbourg. 


The Mayor of Bradford has offered three 
prizes, value respectively £25, £15, and £10, to 
the students of the Bradford Technical College, 
for the three best new cloths suitable for dress 
goods, to be made from frame or mule spun 
worsted. Among the conditions of the competi- 
tion, we note that the fabric must be entirely the 
production of the candidate, and be of such value 
as to be a legitimate article of commerce. 


The Council of the Yorkshire College have 
established the Cavendish Professorship of Phy- 
sies as a memorial to Lord Frederick Cavendish. 
the first president of the College. The fund re- 
quired to endow the chair was £7,500, and the 
amount actually received was £7,560 138. Prof. 
Riicker will henceforth be called the Cavendish 
Prefessor of Physics in the Yorkshire College. 


Capt. Dawson, R. A., writes from the British 
Circumpolar Expedition, under date Fort Rae, 
Feb. 20, that the Indians report the existence of 
ruins twenty miles distant, which, from the native 
descriptions, resemble those of Mexico and Yuca- 
tan. The Indians regard the ruins with great 
superstition, and will not go near them; but 
Capt. Dawson writes that he will endeavour to 
sec them with his own eyes when the weather 
becomes a little warmer. 


The islands of the Tenimber group, including 
Timor-laut, between Now Guinea and Northern 
Australia, were explored a year or two ago by 
Mr. H. O. Forbes, partly under the direction of 
a committee of the British Association, by whose 
funds he had been assisted. ‘The ethnological 
report which he sent home is published in the 
August number of the Journal of the Anthropo- 
logical Institute. A number of objects of ethno- 
logical interest accompanied the report, and were 
transferred to the British Museum. Some of 
these are described by Mr. C. H. Read in an 
Appendix to the paper. A vocabulary of th: 
leading words used in Timor-laut and in the Ke 
Islands is also published in connection with Mr. 
Forbes’s anthropological report. 


Lieut. Bove is on a second expedition to Term 
del Fuego, whence he intends to penetrate into 
Graham's Land. The Italian Geographical 
Society bears the cost of this expedition. 


Mr. F. Varley has devised a new form ol 
electric lamp in which he uses fine filaments in 4 
rope-like bundle as the poles of the arc. It B 
said that the space between the two points is 8 
heavily charged with incandescent carbonaceous 
matter that the resistance is considerably re- 
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duced, and the“ light“ is of much greater area, 
for the luminosity comes from the arc itself and 
not so much from the carbons, which no longer 
present the cup and cone formation, although 
possibly the filaments individually preserve the 
distinctive shape. One advantage is that the 
carbons are flexible, can be wound on a reel, and 
be payed out by means of clockwork. The 
carbons are made of pieces of rope soaked in 

raffin or ozokerite, and carbonised ina crucible 
zept constantly filled with a hydrocarbon at- 
mospere. 

It is stated that the Edison and Swan com- 
panies holding the incandescent lamp patents are 
about to combine interests, probably with a view 
of claiming a monopoly of a carbon filament in 
a vacuum. 

A brief note of a remarkable experiment with 
two Gramme machines of novel construction has 
reached this country. The experiment was 
made at the shops of the Compagnie Electrique, 
and, according to the report, the power put into 
the generator was 48 H. P., and that developed by 

e receiver, as measured by the brake, was 31 
H. P., although the speed of the former was not 
more than 660 revolutions per minute. 


Prof. Ewing, of Tokio, has described, before 
the Seismological Society of Japan, a duplex 
pendulum seismometer he has devised. A 
common pendulum with the centre of gravity 
below the centre of suspension is stable; 
an inverted pendulum with pivoted sup- 
porting rod is unstable: hence, by placing an 
inserted pendulum below a common one, and 


connecting the bobs, the equilibrium of the jointed: 


system may be made neutral, or as nearly stable 
as is desired. The new seismograph is said to be 
very sensitive, though no opportunity had oc- 
curred of testing it by a real earthquake. 


The muscular nerves of the torpedo, or electric 
eel,-are, according. ta-M.. more quickly 
paralysed than those controlling its electric bat: 
tery. He has made experiments with curare, 
bergamot, sulphuric ether, strychnine, and digit- 
aline, and obtained the same general result with 


. puie -> 

The statements concerning the damage done to 
the MHurania on her first voyage by the breaking 
of the connecting-rod of the high-pressure 
cas turn out to have been much exaggerated. 
The connecting-rod, which was 10ft. long by 
llin. diameter, broke in consequence of defective 
forging ; but the vessel and the engines have 
received no damage that cannot be repaired in a 
short time. The Aurania, which on her voyage 
out logged in one day no fewer than 429 knots, 
will be worked home by the low-pressure 
cylinders as soon as the requisite work can be 
completed. 


We understand that the National Exposition 
of Railway Appliances at Chicago did not pay its 
promoters, owing to the short time during which 
it, was open—viz., thirty days. The time could 
nat be prolonged, as the buildings were wanted 
for other purposes. 


Carrier pigeons are protected from birds of 
prey in China by means of a whistling machine 
made of about ten small bumboo tubcs, which is 
secured to the bird’s tail in such a manner that 
the rush of air across the tubes produces a shrill 
sound. 

Prof. J. E. Spanoghe, of the Royal Atheneum, 
Antwerp, believes that colliery explosions are 
more frequently due to the particles of coal dust 
in the air of mines than to the carburetted hydro- 
gen escaping from the face of the coal. He re- 
commends that jets of steam should be employed 
to lay the dust. This view is not oxactly novel, 
and it is scarcely practicable to take jets of steam 
to the furthest workings of a mine. 


‘According to statistics just issued by the 
terman Iron and Steel Institute, the total pro- 
duction of raw iron of various kinds in the 
German Empire, including Luxemburg, during 
the month of June last amounted to 274,857 
tons, as against 246,735 tons in the same month 
of last year. From January 1 till June 30 last, 
there wero produced 1,670,354 tons, as agninst 
19 ee tons in the corresponding period of 
882. 

A case of anthropometric instruments for use 
by the members of scientific missions, measurin 
12in. by 19in. and 3in, deep, has been construct 
by M. Hamy. It contains the necessary mate- 
rials for making forty-two specified measure- 
ments, which have been rendered as simple as 
possible, M. Hamy being of opinion that travel- 


lers have too often been asked for information 
that it is difficult for them to furnish. Similar 
cases have been furnished to the naturalists at- 
tached to the astronomical missions, and to other 
observers in France, Belgium, and Holland. 
Already three large volumes of measurements 
have been collected, all on the same system, and 
affording means of exact comparison. 

The Midland Railway Company is now relay- 
ing portions of its line with steel rails 30ft. in 
length ; each pair of rails being supported by 
eleven, and, in some cases, twelve sleepers. 

The new Midland express engines for the 
Scotch traffic are being constructed with Joy's 
valve-gear, and the Westinghouse brake. 


LETTERS TO THE EDITOR. 


— a a. aa 
Ve do not hold ourselves responsible for the opinions of 
our correspondents, The Editor respectfully requests that all 
communications should be drawn up as Enay as possible.] 
AU communications should be addressed to the EDITOR of 
“a it MeEcHanic, 31, Tavistock-sireet, Covent-garden, 


Au Cheques and Post-ofice Orders to be made payable to 
J. Passmozs Epwarps, 

„% In order to facilitate reference, Correspondents, toben 
speaking of any letter previously inserted, will oblige by 
mentioning the number of tha Letter, as well as the page on 
which it appears, 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
anly, but in all other subjects: For sucks person may 
have some particular knowledge and expenenee of the 
nature of such a person or such a fountain, that as to 


will undertake to write the whole body of physicks ; a vice 
i ive their original.“ 


— — 


THAMES TIDE. TABLE — TEMPEL’S 
COMET OF 1867— IDENTIFICATION 
OF STARS IN THE MOON’S NEIGH- 
BOURHOOD — EYEPIECES AND OB- 
JEOT-GLAss. 


(21655.]—I po not know what Mr. Hartenstein 
{query 51111, p. 466) means by a “ yearly ” Tidal 

able for the es; but he will find the mean 
time of high water at London- bridge for every da 
in the year on pp. 464 and 465 of the Va i 
Almanac. This is also given in Whitaker's Almanach. 
Floods, or a strong easterly gale, will, however, 
appreciably affect the practical instant when the 
water is at its highest point. 

With reference to the request with which 
„W. C. E.“ concludes letter 21634 (p. 477), I 
may say that Chambers, in his Descriptive 
Astronomy,“ pR: 362 and 363, ve two comets as 
discovered by Tempel in 1867. e second one, by 
the bye, being that ordinarily known as ‘‘ Tempel’s 
Comet. I append the two lines from the Cata- 
logue in the work quoted. 


Tear. P. P. r $2 t | 7 € 


| 0 „ 9 L 


d. h. 
1867 iJan. 19 20 75 52 78 35 
ü May 23 22236 9101 10 

57 | | | 


The star seen to the west of the Moon by “Tyro” 
(query 51212, p. 490) on July 15 was B Scorpii; 
the Moon being situated in the constellation Scorpio 
at 10 p.m. on the night referred to. G is a pair 
some 13“ a with well contrasted colours. In 
order to determine this, and cognate questions, for 
himself, should get Proctor's Star 
Atlas’? and the Nautical Almanac. In the latter 
he will find the Right Ascension and Declination 
of the Moon for every hour. The places given are 

eoventric; but they are near enough for this. 
Taking out the Moon’s position for any specified 
time, he can pencil or otherwise mark it on the 
map, and so identify stars in her neighbourhood at 
once. 

In reply to his succeeding query (51213, p. 490), 
I may tell your correspondent that lenses for photo- 
graphic Purposes should have their chemical and 
visual foci coincident ; a condition of things 


rarely obtaining in an achromatic lens. In 


the next place, he can not employ an eyepicce 
whose field lens and eye lens have foci re- 
ctively of #:th and jth of an inch, upon a 


in. object-glass of 30im. focus: giving, as such 
eyepiece would, a linear magnifying power of 320. 
An amplification of 100 to the inch of aperture of the 
objective (in this case, of course, 250), is the very 
maximum attainable on a close double star, on the 


y, especially in a murky Lancashire sky ? 


4 
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finest night and with an object-glaas of the highest 
excellence. Finally, I suspect that in one position 
of his eyepiece, the optical axis of its component 
lenses does not coincide with that of the objective. 


A Fellow of the Royal Astronomical Society. 


NEBULOSITY IN SAGITTARIUS. 


[21656.]—On reading the letter of your corre- 
spondent, H. S.” (letter 21615, p. 445), I was 
surprised to see it stated that the nebulosity referred 
to in my letter (21566, p. 408) was not improbably 
hi I. 51, and for this reason, that the nebulosity 
wus north (following) and not south of A Sagittarn. 
The fault, however, was my own, and I must apo- 
logise for having by mistake given the rid 
5 wrongly. Instead of R.A. 18h. 21 m., S. 

ec. 25° 50’, the approximate position should have 
been given as R.A. 18h, 22m., S. Dec. 25° 12“. The 
actual position may easily be found from my 
description of the place as referred to neighbouring 
sturs. 

No such nebulosity is to be found in the position 
now. It is too late, however, for any interest to 
attach to the matter, though I might state that the 
object was proof against tests for false images. 
„H. S.“ I think, could hardly have meant to say 
that HI. 51 follows X Sagittarii 21m. 573., as the 
position of \ is R.A. 18h. 20m. 48s. 

P. F. Duke. 


EARTHSHINE. 

21657. A LETTER appears in one of this week's 
science papers, in which tle writer expresses sur- 
prise at his having been able to observe earthahine 
with a 38 aperture, the moon being eight days old. 

I. oan supplement this by saying.that I saw earthen 
shine distinctly with a power of 130 on a din, 
Wray ach. on Saturday, July 14th, when the moon » 
was fen days seven and a hal} hours old ! 

The moon was then a little S. of S.W., it was 
about 14° above the horizon, and the time was 
10h. 30m. n 
may, also record the ocultationy: which L.obntt 
served at this time, of a small star not noted in the 
Nautical Almanack, and which I have since been 
informed by the courtesy of a gentleman connected 
with one of our best observatories, was a 7—8 mag. 
star a 15h. 12m. 52s., d 17° lS’. 

This star is near 28 Libre, the occultatioa of 
which is given in the N. A.“ 

May I beg the favour of a note from F. R. A. S.,“ 
saying whether this earthshine in a 10—11 days’ 
moon is an unusual occurrence in ee a 


STAR MAPPING FOR AMATEURS. 


[21658.]—Every amateur telescopist not in pos- 
session of an equatoreal must have been under the 
necessity of producing star maps of portions of the 
heavens, in order to acquaint himself with the 
position of stars not laid down on any ordinary 
maps. The new edition of Celestial Objects 
contains hundreds of stars not on Proctor’s Larger 
Atlas,“ and which, in fact, would inconveniently 
crowd it in some places if inserted; and one is con- 
stantly coming across references to objects uewly 


Duration 


| Date of Dis- of 
B tor. Discovery. | ooverer. visibility 


Calcula- | 
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18 12, 1:5725 rue + | Searle 1867, Jan. 28 Tempel 10 weeks 
6 24 1-2870 e067 -+ Sandberg 
| 


» April 3 iiae 16 weeks 
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discovered, which cannot be included in any printed 
charts. The easy, exact, and rapid laying down of 
positions, then, becomes a necessity. I recently, in 
making one or two maps for myself, found the 
labour of constant measuring in two directions very 
tedious ; and, in fact, where right ascension had to 
be measured, the coustunt variation made exactnesr 
troublesome. I have been led to devise a meang 
rapid and exact enough for amateur purposes. I 
adopt the conical projection, as recommended b 
Mr. Proctor in his Handbook of the Stars, wit 
slight practical modifications. 

proceed to describe my method. I take a nar- 
row strip of deal 40 in. in length, and my maps 
being rather over double the scale of Proctor’s 
Atlas, I bave 5° to 2in. Measuring off 60 from one 
end, therefore, occupies 24in. of the rod. This I 
divide into degrees, half-degrees, and quarter-de- 
grees; and as I have taken it that 30° on each side 
of the Equator will not be excessively distorted if 
laid down in squares, I intend my rod for use from 
the Pole to 30° North latitude only. Having 
marked every fifth degree from 30° to 90°, I pro- 
ceed to lay down the point of apparent convergence 
of circles of declination on the rod. Thus, for 80 
the point will be on the 90°, or at the Pole. As the 
parallels of latitude recede from the Pole, the point 
ot divergence of circles of declination travels the 
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other way, one ae circles to become represented | 
e 


by less divergent 8. I make a mark on lath at 
in. from Pole for 75°, jin. for 70°, zin. for 66°, 
ljin. for 60°, 2in. for 65°, 3}in. for 50°, Hin. for 46°, 
7gin. for 40°, 10 fin. for 35°, and 131in. for 30°. 
ow, for instance, if the centre of projected map 
is at 45°, I put a pin through the rod at the mar. 
din. from the Pole, which fixes that end, while the 
other is free to travel in a circle round it. Decidin 
the lowest parallel of declination, put a 
against rod at that point, and draw the parallel 
au arc of a circle of course. Mark off on this the 
hours of right ascension and divisions to any re- 
quired degree of exactness. Now mark in the other 
circles of declination by holding a pencil against 
the marks on the rod, putting in every fifth d . 
Then, morig the rod from hour to hour along 
lowest parallel, draw straight lines along the rod to 
each for the hour lines. Then, taking the stars 
from a list, proceed to lay them down. Bring the 
end of rod over the given right ascension of the star, 
and run up it to the given declination ; there make 
a dot for the star. Thus it is laid down at once 
without further measuring, and with a degree of 
exactgess corresponding to the minuteness of the 
divisions on the rod, and on the lowest declination 
parallel, and with the minimum of distortion in any 
part of the map. It becomes almost impossible to 
make a mistake in position, and the work is in 
the extreme. I may add, to meet over-nice objec- 
tions, a: I 1585 vee that the 3 1 ar 
given for points of convergence or divergence o 
meridians, or hour lines, 8 mathematically 
exact, only near enough for practice; but the amount 
of error from this cause will be covered by the 
thickness of the pencil marks, and is not, therefore, 
glaring. Anyone who demands exactness in the 
mathematical sense, can obtain the point of oon- 
vergence and the distance apart of meridians to the 
18 of an inch from ‘‘ Proctor’s Hand - 
ook. 
_ While writing, I may add that having now had 
some months’ experience with Steinheil’s solid e.p. 


of zin. focus, I think very highly of it. It is very 
fiat in field, achromatic, entirely free from 
ghosts Edwin Holmes. 


EFFECTS OF LIGHTNING. 


Br ose das following extract, which came 
under my notice a few days since, may be interest- 
ing to your readers, bearing as it does on the sub- 
ject of 1 Printing. The incident, - 
ing a it did, so many years ago, will be w but 
ittle from a- scientific point of view, yet it seems 
not impossible that some truth may be in the 
narrative. 


Bishop Warburton, in the 4th volume of his works, Be 


. 438, relates the following anecdote of Bisho 
Still, which he says he had from the learn 
Casaubon :— 

„This day the Lord Bishop of Ely (Andrews), a 
prelate of great piety and Holiness: related to me a 
wonde thing. He said he had received the 
account from many hands, but chiefly from the 
‘Lord Bishop of Wells (Still) lately dead That in 
the City of Wells, about 15 years ago (1596), one 
summer's day, while the people were at divine ser- 
vice in the cathedral church, they heard as it 

- thundered two or three claps above measure dread- 
ful, so that the whole congregation, affected alike 
threw themselves on their knees at this terrifying 
sound. It appeared the lightning fell at the same 

time, but without harm to anyone. So far then 
there was nothing but what is common in the like 
cases. 

„The wonderful part was this, which afterwards 
was taken notice of by many: that the marks of a 
cross were found to have heed imprinted on the 
bodies of those who were then at divine service in 
the cathedral. 

‘t The Bishop of Wells told my Lord of Ely that 
his wife (a woman of uncommon probity) came to 
him and informed him, as of a great miracle, that 
she had the mark of a cross imprinted on her body; 
hel aca 1 the 1 treated it as absurd, his 

ife exposed the an ve him ocular proof. 

„He afterwards eel t he had upon himself 
Von his arm (as Itake it), the plainest mark of a cross. 
Others had it on the shoulders, the breast, the back, 
and other parts. This account, that great man, my 
Lord of gave me in such a manner, as forbade 
even to doubt its truth. 

In those days, of course, ing extraordinary 
was made the moet of; yet. is it not possible that 
in this case there might have been some foundation 
for the ‘‘ miracle? J. A. Bartlett. 


RATIONAL COSTUME FOR MEW. 


[21660.]—I BEG to inclose a sketch of a fishing 
costume now made for gentlemen by a London 
tailor. You will observe that the waistcoat has 
sleeves, after the manner of those made for work- 
men. 

It is owing to this formation of the waistcoat that 
carpenters and others, who are obli to work 
many hours in exposed places, escape the inevitable 
chills which would follow if they wore waistcoats 
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without sleeves in the ordinary fashion. The 
knickerbockers are also made in a better form than 
those in Mr. Gotch's sketch, ipo mie and con- 
fined below the knee by an elastic band. 

To make the costume complete, I would suggest 
the following improvements—viz., the fastenmg of 
the elastic band should be covered by the over- 
lapping of the full knickerbockers ; the upper 

of this garment should, in turn, be re ores 
the skirt of the tunic as far as the middle of the 
A belt of some kind should always be wo 
ess the sash proposed by Mr. Gotch should be 
preferred for evening dress. 

I look upon the „ of the tunic, or modi- 
fied waistcoat, as a sine qué non of real decency. 
According to my conception, a short tunic for men 
and a longer one for women should form the basis 
of all costume. Your readers are familiar with the 
form worn by the Greeks and Romans, as well as 


by the Israelites, which, in its main features, com- 
mends itself to common sense. But, it is a very 
simple matter, when such a garment is worn, to 

or remove the collar, to open more or less of 
the breast-front, or to shorten the sleeves, as may 


Twill not weary your readers by recalling to 
their recollection the many mishaps which they 
must all have experienced in connection with that 
marvel of aren spe ingenuity — the modern 
starched shirt ; but I will venture to express a ho 
that this subject may not be allowed to dro until 
the last advocate for a stiff shirt-front and 
3 er” collar shall be ashamed to show his 

_Even our ancestors (who wore frills and ruffs) 
did not suffer, as we do, from the tyranny of the 
laundress, as these things were only for great 
occasions, as far as the bulk of people were con- 
cerned, and the traveller was not often detained at 
an expensive hotel because his ruff had not come 
home from the wash. What I advocate is reform 
in costume, in respect of decency, cleanliness, com- 
fort, cheapness, and artistic merit. The fact that 
that monster Custom, who all sense doth eat of 
habits’ devil, has reconciled us to a particular 
mode of wearing our clothes, does not prove 
in the least that it is founded in reason. 
Even the laundry proprietors may be made to assist 
in this reform when it is understood that washing 
fabrics for male costume is an essential feature of 
the new departure. 

Edward Haughton, M. D., 

Spring Grove House, Upper Norwood, S. E. 


‘OBJECT GLASSES. 


21661.]— As a large number of our readers are 
evidently much iranan 15 555 subject of ea 
pro curves whi ve imparted to the 
a ph of lenses, in orderto uce an achromatic 
) ADE Ta , I will venture 
to offer the following remarks. 

In the late Dr. Lardner’s Museum of Scimoe, 
No. 84, which treats upon Spas Images,” there 
occurs the following paragrap ; 

„One of the forms of compound lens, which 
calculation shows to be most free from aberration, 
is a combination of a double convex lens of crown 
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which gives all the achromatism that can be 
desired. 
There is also a woodcut representing this com- 
pound lens, aimilar to the one here given. . 
What struck me when reading the above was the 
fact that the object-glass in my telescope was 


! such a combination as Dr. Lardner 
escribed. It is 44in. in diameter, and the focal 
length is 56in. e focus of the crown lens is 
22in., and the two surfaces ap to be of equal 
convexity. I have endeavo to find out what is 
the radius of the circle of which these surfaces form 
a part, by means of templates cut from cardboard 
of known radius, and the nearest which I can 


estimate is that they were ground upon a tool 
whose focal len was about 24in. 
The inner su of the flint lens is also the same 


curve, and exactly fits either surface of the crown 
sns m me b surface of the flint 1 1 i 

: optical properties are very good. ve 
carefully tested it for spherical aberration, and find 
that the focus of the central rays coincides with 
that of the marginal rays, and the chromatic aber- 
ration has been equally successfully dealt with, as 
the outstanding colour is a very thin border of dark 
blue, which is not at all obtrusive. 

When turned upon the stars the discs appear 
small and perfectly round, such ones as 52 Ononis 
and Iota Leonis being all that could be desired. I 
1 think 7 9 75 it does 97 0 do all 1 
ought o in light grasping, as ve never 
able to ses the debilissima in Epsilon Lyrw. I can 
only see one single star between the two doubles; 
but, aoe others have a aie a si 
difficulty in seeing such faint objects. 

Of course, I can say nothing about the absolute 
reactivo indices of the sae ad per or whether 

lengths correspon o dispersive ratios 
„%%% ta Brey eae all I can 
say is, that it is a very BO glass for practical 
iol clase ps tank t if any amateur is 
esirous of grinding an object glass for himself, he 
might do worse than copy the example which Dr. 
I 3 the e a ape me 
ts are the certai a near a 
to perfect correction of both aberrations, and the 
use of only one set of tools, seeing that only one 
curve is used for all three surfaces. I am quite 
aware that the flat surface of the flint lens may be 


dificult to secure; but I should i ine that for 

such sizes of lenses as an amateur is likely to grind 
imself, there need not be any great difficulty in 

that. Ascalon. 


A GLANCE AT THE LATHES IN THE 
LATE EXHIBITION. 
[21662.}—ANorHER machinery exhibition is 
closed after a brief reign, and not a bad one con- 
sidering its somewhat limited character. It is to 
be hoped it was fairly successful as a pecuni 
venture, but it was not by any means crowded, or 
even well patronised, on the day of my own wat. 
After a general look round, I naturally gravitated 
towards the lathes, of which I was surprised to 
such a meagre collection—very many well-known 
makers were wholly unrepresented. The mi 
Holtzapffel, perhaps, did not consider the show of 
a „ character for the exhibition of 
his work. Nor, for some reason not easy to under- 
stand, were the Britannia Company on view,“ 
nor Hines, nor W. S. Brown. Cook, too, of York, 
whose work is second to none, and Booth, 
of Dublin, were absentees, to my t re 
Evans was there in all his glory, and I suppose few 
interested in lathe-work passed him by unnoticed. 
ail bio epont of Ligh cinas i a turning i 
an specimens -ciass ivory co 
hardly be i e deli and beauty of 
some ve bis v showed 3 his onrivelled 
skill as ə turner, but the accuracy of every detail of 
the lathe upon which such work was done. The 
V 1 
guaran its accuracy. As regards no , my 
time was too limited t allow very com 2 
amination, but there was a specimen 
designed lathe which I should i 
P sale. ee e Technical 
„intended to provide a thoroughly re 
article at a low figure. At £27 10s. itis N 
if there is a better tool in the market. The 
is of best quality with an aliquot thread of 
to the inch, and of an angle of 50° as recom 
mended by Dr. Edmunds, and the screw of thd, 
back poppit has a division plate attached to enable 
boring or drilling to be done to the exact 
required, the index reading to obo. The is 
3ft. Gin. long, mounted on iron bearers, and there 
are 7 speeds on the double bevel fly - wheel. 


L 
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It is true that for the price named we can get, in 
addition, from several makers, a slide-rest which 
isl not included in this case; but on the other hand 
we have a thoroughly good and accurate tool, well 
worthy of that and other subsequent additions, and 
there are six metal chucks and six of boywood. 
The hardened steel mandrels and collars of all Mr. 
Evans’ lathes— of which the cheapest is £10—and 
their unfailing accuracy will always recommend 
them. Messrs. Astbury and Dawson have not as 
yet taken up the class of lathe for amateurs 
made by Evans, but intend doing so shortly. 
This Mr. Dawson is son of Capt. P. Dawson, 
an amateur known to our readers—a friend. too, 
of the late Wahsrof. He is, therefore, likely to 
know exactly the needs of amateur turners, and 
ought to prove a valuable man to the firm on that 
account. The lathes exhibited were of excellent 
design and good quality; and one with hollow 
mandrel I was not surprised to see ticketed as sold. 
A really good ñin. ecrew-cutting lathe cannot be 
called dear at £29, nor a plain lathe for hand turn- 
ing at £14 10s. This firm are using phosphor 
bronze for bearings, and it appears very satisfactory. 
This firm also exhibited some standard sets of hand 
turning tools, arranged on a neat stand: and sets 
of slide-rest tools fitted in a block, both very good, 
and forming a complete rig-out for the young 
turner. Their universal tool-holders for short 
cutters have long been favourably known. 

As a novelty Parkinson's Handy Lathe was con- 
. or would have been, had it not been in 

e gallery, and rather out of the way. But I am 
pag I came across it, as it is a lathe of new design. 

e main casting comprises a base with the head- 
stock in one piece, and upon the base the bed 
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lathes always appear to me out of proportion, giving 
a heavy look, which a better design would counter- 
act. must not pass overthe exhibit of lathes 
made by the King’s College lads. But I think these 
should have been overhauled. A slide- rest with 
bent screw, with a play of zin. in its bearings, and 
the fash of the casting left untouched by the file, 
with other defects, a little judicious superintendence 
would have prevented. Much better work is done 
in King’s College than that exhibited, and making 
all allowances for the youth and inexperience of the 
workinen, better results should have n obtained, 
or these defective specimens should at any rate not 
have been sent for exhibition. O. J. L. 


“ RAVRT 'S SLIDE RULE. 


21663. —ALTHOVOn the slide rule has now been 
used for many years by mechanical engineers, 
merchants, architects, and professional meu gener- 
ally, for solving their respective calculations. it has 
always been a recognised fact that but few of these 
instruments can be relied on when great accuracy is 
required. 

‘hat is still more wanted also is a rule by which 
you can work out a continuous formula—no matter 
of what magnitude— without the aid of any pencil 
or any mental exertion whatever. 

The rule I wish to bring under the notice of our 
readers, and of which I give a sketch half-size, 
supplies both of the above wants. It is made 
by M. Gravet. It is most minutely and accurately 
graduated, artistically finished, and is thoroughly 
reliable in every respect. By the aid of this rule 
almost any mathematical or trigonometrical 
question cau be quickly worked out, correctly, to at 
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Pantomimes are too like one another, and I 
would rather bave been told by Sigma that the 
one sensitive had never at any time seen a panto- 
mime, and that she had no knowledge of the other 
sensitive’s having been to one only a day or two 
before. 

Mr. Editor, is it too late to try and direct this 
matter into the channel whence it first tock its 
rise—that of the exhibition at St. James’s Hall— 
and ask how thought-reading, as exhibited on the 
conjuring platform by men like Anderson ( Wizard 
of the North ’’) Caseneuve, Eckstein, Bishop, and 
a host of others, for time out of mind, is accom- 
plished * 

The exhibitors themselves make no pretence to 
receiving any aid from mesmerism, but contend 
that it 1s a direct transfer as of a material thing; 
and I don't see at all why any extraneous assist- 
ance should be afforded them to uphold what is 
held by very many worthy persons as nothing less 
than a trick and a deception. J. W. W—s. 


21665.] No doubt can exist as to the influence 
of one man's will upon another's mind, but of course 


when a public exhibition of mesmeric influence is 


made and ent for admission required, there 
is often a deal which is false palmed off for the real 
influence. 


When I was about 18, a lecturer (Mr. Spencer 
Hall) visited the town where I then e and 
as I was very sceptical on the subject, I determined 
to test it by myself submitting to be operated on, 
but, although acquiecsing in the operation, Mr. Hall 
was unable to infiuence sufficiently to produce sleep. 
As he remained in the town for a week I put myse 
under his hands for a full hour daily, without any 
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proper is fixed, standing and sliding upon it, and 
capable of being clamped securely at any distance 
from the headstock. The gap thus formed is 
capable, therefore, of extension lengthwise, as the 
end of the bed can be made to touch the face of the 
headstock, or it can be drawn away from it, leav- 
ing the gap in question. The headstock is made to 
overhang the table on which the luthe stands, 80 as 
to bring it over the flywheel which is outside the 
standard. At the other end of the table is a drawer 
and strong parallel vice, to take in 3in. stuff. I 
forget the price of the lathe, but I know it was a 
low fi . The back-centre is fitted in a novel way, 
the cylinder being advanced by a hand-lever instead 
of by a screw, which is, of course, a means of more 
rapid adjustment, and for boring it would be often 
convenient, as allowing the exact amount of 
pressure to be more accurately felt than when a 
screw is used. On the whole, the lathe was a neat 
and handy little affair, although the advantage of 
the special design may admit of question. 

Another novelty was The Electrician, the 
name being suggestive of the strides now being 
made in the practical use of the electric force,— 
Pfeil and Co., of Clerkenwell, are the makers, and 
£28 the price, with (I believe) the slide-rest. This 


lathe is decidedly good all round, as the cricketers 
say, and would bowl out at the price not a few of 
its compeers. The slide-rest is here fitted on 


the front of the bed, and the poppit can, 
therefore, be run past it. It is not how- 
ever, like Cook's (York) which is thus fitted, a 
acrew-cutting lathe. There is very great advantage 
in this style of slide-rest attachment, because the 
band - rest can be substituted and slid past it witb- 
out taking off either one or the other, and to be 
able to get the movable head past the rest is an ad- 
vantage every turner can appreciate. This is a 

of engineer's lathe, strong and service- 
able, and well made. It is a spécialité of Pfeil 
and Co., and does them credit. Churchill and Co. 
exhibited but one lathe. 1 had hoped to see a far 
larger assortment of their manifold American 
wares, and especially three or four of their lathes. 
Archdale, of Birmingham, and Fred. Orme,and a few 
others, exhibited good specimens of their machines, 
but I had not time to are much among them. 
No turner, however, was likely to pass unnoticed a 
hollow shaft, exhibited by the Whi 
of pas compressed steel, turned at both ends, a 
marvellous bit of work, 55ft. long and 18} diameter. 
How it was mounted for turning I don’t profess to 
know, but a lathe long enough to admit it must be 
no trifle in the way of lathe beds. Lee and Hunt 
were represented, but the speed-wheels of their 
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least 3 or 4 places of decimals. There is a brass 
sliding index fitted to the Rule, which enables you 
to mark each result as you proceed, instead of 
putting it down on paper, by which means you can 
work out the whole equation, without troubling at 
all about the intermediate results. 

It has many other advantages over the ordinary 
class of slide rules, which, however, time will not 
allow me to enumerate ; but I can with confidence 
recommend it to our readers with the assurance that 
it will be found of t service to all branches of 
business where figures are employed, more 
especially when they are of a complicated nature. 
M. Gravet has appointed me sole agent in England 


for the sale of this rule. 
l a Wiliam Farrar. 


THOUGHT READING. 

[21664.]—ALLOow me to suggest that mesmerism 
ought never to have been introduced in a paper of 
the class of the E. M.,“ for the purpose of 
bolstering up the possible imposition of thought 
reading,” as exhibited on the conjuring platform 
5 I had no idea of assisting to raise 
this phase of the subject when I expressed the 
wish that ours might be opened to the elucida- 
tion of it. I expected tosee the thing exposed, as I 
believed most of your readers (if I have any idea of 
their calibre) must also have desired; and not that 
it should have been apologetically defended, and 
an attempt made to pull it through by the aid of 
manifestations of a power just as mysterious in 
origin and existence as this one effect said to be 
produced by it. 

„Sigma refers to an instance of transfer of 
thought between two of his own sensitives. The 
thing in this relation that—as erer—puzzles me, is, 
how subject number one was made to think of the 

tomime at all, without being orally prompted. 
have had sensitives who have professed to taste 
some things, and smell others — alike, when nothing 
to taste or smell had been 5 and when 
questioned separately as to what they were enjoy- 
ing, would give identical answers. At other times 
one of them would relate, or act, a scene supposed 
to be then passing through the brain of another 
sensitive—and in trance too—in spite of Sigma’s”’ 
doubt of it; but wholly without influence from any 


I have said above, “‘ sup to be, &c. There 
were ever points upon which I que 400 closely 
and fairly for blind belief, and I do not think the 
evidence would bear any cross-examination. Others 
would have seen differently, and have believed that 
the appearances were facts. 


tworth Company, | third 


other effect than that produced at first—a slight 

5 Before he left ne . me, if D ed 

to study the phenomena operate myself upon 

my friends, as he said I was evidently full of aleo 
it 


tricity. 

I da so, and after continual daily operations of 
making passes, &c., I did suddenly succeed in 
putting a friend into a state of coma. At first the 
influence vanished when I woke him up, but 
repeated experiments at last so extended my power 
that there was often a month between o tions, 
and yet during the whole time the subject (four 
years my senior and a muscular man) was subject 
to will. I still was sceptical on many points, 
and in order that the subject should be thoroughly 
examined into I called a council of four or five 
medical men to my aid to see if they could in any 
way explain the seeming absurdity that I shoul 
control another man’s limbs and not himself, and 
very often against his will. i 

I used to tie (in his | imaginary cords 
across a room, in the presence always of one of the 
doctors, who, with me, then left the room, and no 
communication took place with the others. When 
we had gone up stairs or down stairs, then the other 
examiners would bring the patient, as mesmerists 
term their subjects, into the room, and he was 
immediately caught by the invisible cord, which 
only existed in my will. I have from a room, 
behind a gauze blind, pinned him to the pavement 
when on the o pae side of the street (myself, 
of course, invisib e), and always one or more of the 
medical men present ; and, mind, he in full health 
and wide awake, going (anaware of my neighbour- 
hood) about his usual business. 

I have on one occasion willed him to come to me 
when he was six miles away, and hecame because 
he said I called him, and he was forced to T f 

We never (that is I and the doctors could give 
any explanation of the phenomena, and once when 
one of them asked me how I could possibly explain 
the almost apparent miracle of moving another 

outh’s limbs against his will, I asked them to 

U me how they moved their own. They gave 


it up. 
Ihave long since given 


ane study ; but one of 
my daughters possesses (as I used 


to) such a fund 


of electricity that she is as fully charged as if on 
an insula stool and by an electrical 
machine, and in the dark the tips of her fingers 


appear luminous (see Reichenbach! = ents.) 
: ectric. 


21666.] — Your correspondent, F. R. C. S.“ 
21572 aes : It is an established fact that som- 
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nambulists have read books and have written in. 
the dark, thereby proving that there is some other 


mode of sceing than through the eyes.“ I beg to 
stato that there is no authentic instance on record 
of any human being having read ordinary 
total darkness: and for an English Mechanic to be 
expected to swallow such a theory as that there 
are other may of seeing than through the eyes is 
almost as as being advised to wear knicker- 
bockers, and carry a parasol and fan. I could 
myself, at one time, read in partial darkness. t 
had very strong eyes, and ruined them by the 
foolish practice. A few years since there used to 
be a blind man going about London hawking little 
ebeepskin mats dyed various colours, and he could 
tell every colour with wonderful precision by put- 
tiug the mats to his lips Some people imagined 
that he could see through his mouth; others (my- 
self amongst them) concluded that the dyes had 
been prepared so that each colour had a distinct 
taste 


F. R. C. S.“ sees nothing extraordinary in the 
fact of Mr. Bishop refusing to perform with an 
assistant of Mr. Labouchere’s choosing ; neither is 
there, in one sense. Did F. R. C. S.“ ever see a 
mesmerist balance a young lady, horizontally, with 
one of her elbows resting on 36in. of - 17 
Wonderful, is it not? No mesmerist in the world 
would attempt this feat with F. R. C. S.“ 

„Sigma attempts to show the influence of 
mind upon mind by the fact that if you fix your 
eyes upon a female supposed to be unable to see 
you, she will move uneasily. This is not difficult to 
explain. Women are quicker in perception than 
men. Men philosophise, women act; and the 
woman sees the philosopher staring at her when he 
don't know it, and she is uneasy in consequence; 
it is not mind upon mind,“ but eye upon eye— 
only the woman’s eye is the quicker. Sigma 
has, of late, made some extraordinary statements. 
I do not allude to the young lady opening the door, 
and ing him u „ and saying she knew 
nothing about it, for I have met with many such 
cases ; nor do I see anything remarkable in a young 
man acting like a monkey; but when a corre- 
spondent to the E. M.“ deliberately states that it 
is possible to put a human being in such a state 
that all sensation is suspended, and he can then be 
buried and dive, and also, that by mere concen- 
tration of purpose and faith” a man can stand in 
flames, unconscious of the sense of burning, I, 
for one, shall certainly accept such statements with 
extreme caution ; at all events, until we are fur- 
nished with that which J. W. W—s.” asks for 


—viz., more data. 
T. B. D. Craven. 


THOUGHT READING. 
[21667.]—Tfar direct thought transference is 
possible is, as has been intimated, not now a matter 
for discussion. It hasbeen demonstrated long ago, 
and the facts are overwhelming. What remains to 
be done is to minutely investigate the conditions 
under which it takes place, and to discover 


thereby, i general terms, its nature and limits. 
— 2 


-has-asked for evidence as to the 
tly, under- 


e could not con- 


nothing more; and if I were then, in order to 
define and confirm my position, to blandly inquire 
how it could exert such influence“ J. W Was ibs 


possible, method of investigation was to ascertain 
in the first place the fact of influence being 
exerted, and then to inquire into the mode of 
action. J. W. Ws“ has not a shadow of 
logical right to ask Aow direct transference of 
thought is accomplished until he has placed beyond 
doubt the fact that such transference actually 
takes place. While reading for the first time, 
details of experiments on thought transference, 
and chancing to look up, I saw I had an excellent 
opportunity for putting the matter to a practical 
test. Three or tour yards from me a lady was 
sitting, busy with some fancy work, and nothing 
had happened to disturb the monotony, or to 
strongly engage her attention. Knowing that the 
lady was not given to morbid fears concerning the 
children, and was not particularly imaginative, I 
decided to endeavour to suggest to her that the 
then baby war crying. In about three minutes, a 
seemingly interminable period, she just remarked: 
„What can be the matter with the child?“ and 


then called aloud to the ayah: ‘*Why does baby 
Meanwhile, the said baby was sleeping so 
pear that it could not have uttered the smallest cry 
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witLout our bearing it, and the astonished ayuh, 


books in 


crouching by the child, replied. ‘‘ Baby is asleep; 
didn't say anything.“ I was so delighted with 
this fora first experiment, that I exercised m 
newly-found power as often as possible, and wi 
resulta that soon satisficd me of the reality of 
thought transference. 

Thought transference, however, of the kind 
mentioned in these pages, is surely a simple matter 
compared with descriptions of places by 
whom the places are unknown, details of the de- 
scription being contrary to the expectation of those 
to whom the places were described; or the yet 
more marvellous cases of prevision that have been 
made public, and so attested as to appear beyond 


question. 
2sth July. W. A. Lee. 


STATE FACILITIES FOR SCIENTIFIO 
EDUCATION IN ENGLAND AND ON 
THE CONTINENT. 


[21608.]— Mx I ask the insertion of the inelosed 
recent correspondence between myself and the 


„ State and the Science and Art Depart- . 


ment? Later on I will send you a letter embodyin 
my own suggestions for the conduct of (London 
English Mechanics in the absence of any aid from 
the Science and Art Department. 
W. A. Ross. 
Acton House, Acton, W., July 30. 


Acton House, Acton, London, W. 
2nd July, 1883 
S1z,—I have the honour to solicit information 
from you, as the highest authority in England on 
this matter, whether or not I amentitled, as a tax- 


payer, to go into the Government chemical 
boratory at the School of Science and Art,” 
South Kensington, and give myself a lesson in 


chemistry, without paying fees to any professor or 
demonstrator there, but paying, of course, for any 
acids I may use, or any incidental expenses, as 18 
allowed in Germany and Switzerland. 

A very large number of English mechanics and 
artisans await your reply to this question with 
great interest. 

The Rt. Hon. the Secretary of State, 

Home Department, Whitehall, 
London, S. W. 


Whitehall, July 5, 1883. 
Sin, —I am directed by the Secretary of State 
to acknowledge the receipt of your letter of the 
2nd inst., and, in reply, I am to refer you to the 
Science and Art De ent of the Privy Council 
for information on the subject to which it relates.— 
Iam, Sir, your obedient servant, 
GODFREY LUSHINGTON. 
Lieut.-Colonel W. A. Ross, 
Acton House, Acton, W. 


Solent House, South Parade, Southsea. 
19th July, 1883. 

S1r,—I am directed by the Rt. Hon. the Secre- 
tary of State, Home Department, Ito apply to you 
for information as to whether I am legally entitled 
as a taxpayer, to go into the Government Chemica 
Laboratory at the School of Science and Art, South 
Kensington, S.W., and give myself a lesson in 


| chemistry, without paying fees to Any professor or 


demonstrator there, but paying, of course, for an 
acids I may use, or any incidental expenses, as is 
allowed in Germany and Switzerland.— I have, &c., 
The Secretary Science and Art Department, 
H.M. Privy Council, London, S.W. 


P.S.—I leave this next Wednesday for Acton 
House, Acton, London, W.,“ which is my address 
in town. W. A. R. 


Science and Art Department, London, S. W., 
24th day of July, 1883. 
Srr,—I am directed to acknowledge the receipt 
of your letter of the 19th instant, and to transmit 
the accompanying prospectus, from which you will 
see the terms of admission to the Normal School of 
Sciencé and Royal School of Mines. 
I am, Sir, your obedient Servant, 
A. J. R. TRENDELL. 
Lieut.-Colonel W. A. Ross, Solent House, South 
Parade, Southsea. 


To the Secretary, Science and Art Department, 
South Kensington, London, S. W. 
Acton, W., 20th July, 1883. 

Sin. —I trust you will excuse me for saying that 
I fuil to perceive the slightest aus wer to my query 
of the 19th instant contained in your circular, or 
semi-printed letter and inclosed pamphlet, dated 
the 24th idem. 

In my letter, I asked if I could legally, as an 
ordinary taxpayer, and therefore contributor to 
the Government revenue, by which the South 
Kensington schools of instraction are maintained, 
give myself a lesson in the chemical laboratory 
there, without troubling the professors, assistant 
professors, or demonstrators, although I maintain 
that, as a taxpayer, I have a positive right to in- 
struction imparted by them as Government servants 
without paying any private fees whatever, Lut 
pu y ing all acta! expenses. 


people to ./ 


an 


y | is 


In reply to this simple question, you send me a 
rinted pamphlet containing, on ita first pages, the 
following startliag announcement :—‘* The follow- 
ing fees must be paid to the registrar before the 
commencement of each course :—Chemistr.—Part 
I. Lectures, £5; laboratory, £16. Part II. All, 
£18. Part III., £18. Total, £57. . . . Students 
who do not wish to attend the lectures are admitted 
or short periods to the laboratories at the discretion 
of the professors. The fees for the chemical, metal- 
lurgical yand physical laboratories are £5 per month” 
(or £60 per annum). 

With reference to the above, I will only remark 
that I find in the catalogue of a well-known chemist 
the principal chemical reagents priced as follows: 
~~ Pure, re-distilled sulphuric acid, sp. gr. 1°840, 


6d. per Ib.; hydrochloric acid, pure, p gr. 1:120, 
6d. per Ib.; nitric acid, pure, sp. gr. 1°380, Is. per 
Ib.“ —all ve been lo 


appen (which must 
since paid for over and over again by the taxes 
the people) being, of course ready there at the ser- 
vice of every student. l 

I have the honour to be, Sir, 
Your obedient Servant, 
. W. A. Ross. 
P.S.—I beg to uaint you that it is my m- 
tention to publish this correspondence, with re- 
marks thereupon, in the ENGLIsH MECHANIC and 
WorLD oF Sorence.—W. A. R. 


AROTIC COLD. 
~ [21669.J—I7 a to me that your correspon- 
dent John Hampden, in letter 21633, is under the 
impression that the difference of temperature at the 
Poles and Equator at the time of the Equinox is 
only due to the fact that the rays proceeding alon 


the sides of such a triangle as 
strike a flat disc more deca wath 
wer than those approaching the centre of the base. 
ut both Mr. Hampden and Mr. Parker Snow 
appear to have forgotten the effect of the curva- 
ture of the earth’s surface; for a ray whose 
sectional area is one square inch, striking on the 
Equator near a point where it is intersected 
by a line drawn from pole to pole will just heat one 
square inch ; but if the same ray fall near the Pole, 
ee 
ace near it, 80 on an 
equal area it gives : very much smaller amount of 
heat. These facts, in my opinion, are quite suffi- 
cient to account for the disparity of the temperature 
at the Poles and Equator. I chose the time of the 
Equinọx, because at that time the shape of such a 
triangle as Mr. Hampden describes would be 
isosceles, and the conditions at each Pole the samet 


e mentions woul 
therefore with less 


peler 9 reading the letters of Mr. Hampden 
Mr, Snow on this subject, two points occur to 
one at once of importance, which have been 
overlooked by those gentlemen. The first is this: 
We do not know the- eight of the atmosphere, nor 
whether it has any definite height; but let us 
assume, for the sake of argument, that it extends 
20 miles vertically; then geometry shows at once 
that whereas the sun’s rays only have twenty miles 
of gases to penetrate when the sun is at the zenith; 
they have 400 miles to pass through when the sun 
ust on the horizon. Now it is probable that 
iant heat passes through the interplanetary 
without loss, while many riments— 
dall's and others — show that in passing through 
air, and ially moist air, there is great absorp- 
tion. It will thus be seen that the main cause of 
difference in temperature as we pass one 
parallel of latitude to another is the increaein 
mean thickness of the atmosphere, which the sun's 
rays have to penetrate the farther we recede from 
the Equator. An electric current which had 
through the Atlantic cable would bo almost entirel 
stopped by a piece of tissue paper at the end of it. 
The second point is this. What right have we to 
speak of extremes of temperature at all? We 
are quite unable to say whether, in the whole scale 
of physical temperature, the interval known to us 
is extreme or not. Our thermometers are graduated 
from some — 60° to + 50° C., but who shall say 
that this interval of 100° or so is more than an 
insignificant portion in the middle of the great 
thermometer of the universe ? Calculus. 


TEMPERATURE ERROR. 


121671.J— “ R. E. B.,“ in the last of his excellent 
letters (21644, p. 480) on position and temperature 
errors, tells us that it has been ascertained that a 
pendulum spring loses its elastic force, and also 
lengthens as the temperature increases; but he 
omits the fact that the same increase takes pare; 
and in the same ratio, in all its dimensions. Now, 
if R. E. B.,“ or any other able correspondent, 
can give us any information as to the manner in 
which this experiment was carried out, I am sure 
it will be of great interest to our readers gtnerally. 

This apparent oversight of Sir QG. B. Airy’s was 
pointed out in the Jlorulogical Journal some months 
ago by Mr. Wright; also, that if it were an over- 
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sight, the loss from loss of elasticity must have 
been very much greater. 

We know that the force of a spring varies in- 
versely as its length, directly as its breadth, and as 
the cube of its thickness. e also know that when 
the temperature of metals is raised, it is not mere 
elongation that takes place, but expansion in every 
direction. Now, it will be seen that the increase in 
the breadth will just counteract the increased 
length, and that the increased thickness would 
cause a considerable gaining rate in the chronometer 
if it were not for the re tion from loss of elas- 
ticity, which here appears to be, in passing from 
32 to 92° Fahr., equivalent in secs. per diem to 
312 + 19 + the gaining effect of the increased 
thickness. 

Reading, Berks, July 28. R. M. 


* 


MR. MOT S VESSEL. 


[21672.]—As many of the readers of the M- 
CHANIC are intensely interested in the problem of 
navigation, I think Mr. Moy would delight and in- 
struct them were he to give a more minute descrip- 
tion of his model vessel, accompanied by a sketch 
of his planes. I should also like him to give a rea- 
son for his vessel diving when a certain speed was 
reached, and what course of reasoning led Mr. 
Froude to predict that such a thing would happen. 

Trentham. G. H. Veauil. 


HIGH-SPEED STEAMERS. 


(21673.]—Mg. Lewis WRIOEHrr's letter on M. 
Pictet’s new model has reopened a subject often 
discussed in these columns. In volume XXIX. 
the Rev. C. M. Ramus described and defended 
his invention—the pone ship; but it was 
thown that although when tried with models, it was 
fairly successful, it could not be applied to large 
vessels. M. Pictet’s model differs from all previous 
ones, in having the bottom notan inclined plane,not 
a convexity of varying inclination, but a concavity. 
It is difficult to see upon what the boat will rest when 
* skimming, ’’—it looks as though the onl ints 
touching the water would be the stern and thetb e 
under the bow. Is this so? It seems open to the 
same objection as Lipscombe’s—that it has only one 

lane or slant, and that a fixed one. Can Mr. 

right give us her draught of water at various 
speeds ; we can then better understand and 
appreciate her performance. 

Any figures Mr. Moy may be disposed to give us 
regarding speeds, proporticns, mechanical details 
etc., of his models, he may be sure will be re 
with the attention due to anything so careful an 
experimenter has to say. I trust that both he and 
Mr. Wright will be able to give us further infor- 


mation. 
Cardiff, 28th July. W.A. Lee. 


THE PARKER-SMITH AUTOMATIC 
SCREW BRAKE. 


[21674.]—Havine heard a good deal about this 
brake, I took the opportunity, when in Cornwall, 
of paying a visit to the Liskeard and Caradon 
Railway, on which line this brake is in actual 
operation, and it seems from inquiries from the 
officials, with very satisfactory results; and, as I 
believe that no description of this brake has ever 
appeared in our columns, though occasional queries 
have been addressed respecting it, I am induced to 
seud you the results of my inspection, trusting it 
will interest your readers. The brake appears to 
be, in the first instance, merely the hand-screw 
brake, but so modified as to become an automatic 
continuous brake. Instead of the whole nut, as 
used with the hand-brake, there is a part-nut and 
a friction clutch (which replaces the handle of the 
old brake), by means of which the screw is revolved 
with the axle when desired. Each vehicle is fitted 
with an apparatus complete. To enable the 
driver or guard to control the brakes of the vehicles, 
there is a continuous connection, consisting of an 
iron rod running on rollers underneath each 
velucle, which is connected with the next vehicle by 
a chain passing under pulleys fixed to the buffer 
beam and over an intermediate pulley suspended 
from a bracket; these three pulleys between 
the coaches thus form a triangle. By this 
ingenious arrangement all the difficulties which 
have so much interfered with the success of 
mechanical brakes, appear to have been overcome, 
and in a very simple manner; for it is evident that 
any variation in the distance apart of the coaches, 
in their relative height or lateral play, can only 
alter the angle which the intermediate pulley forms 
with the other two, without producing any move- 

ment in the continuous connection itself. As the 
normal condition of the brake is on, it is necessary, 
before a truin can be started, that the weights and 
levers which graduate the braking pressure should 
be lifted V. This is, of course, a practical test that 
all connections are in working order, and no doubt 
is a great step in advance of many systems. The 
automaticity of this brake appears most complete. 
Independent of any operation being required by 
train officials, such as the perfect coupling up of 


hose-piping and turning various taps, the braking 
power is perfect. I was much struck with tho 
celerity with which the braking power can be 
applied or released at will, and also with what 
must be considered as a special advantage in this 
system is, that any graduation of pressure can be 

roduced and maintained for an unlimited period. 

he value of this improvement I don’t think can 
be over-estimated. 

The quickness of action in this brake must not be 
confounded with suddenness, though it only re- 
quires three revolutions of the axle to apply full 
braking power. The blocks being actuated by the 

-nut, which in turn is governed by the pitch of 

e screw, must consequently be brought gradually 
against the wheels. In answer to my inquiries, 
found that beyond occasional oiling, and the neces- 
sary renewal of the brake blocks, the cost of repairs 
during the two years the brake has been daily used 
on the line had been ‘‘nil’’; and if I may judge 
from the solidity and simplicity of the working 
parts, I should imagine the first cost would be con- 
siderably below that of the present approved brakes, 
though this is the smallest advantage about it. 

Imprimatur. 


THE WRABNESS ACCIDENT — CON- 
TINUOUS BRAKES-—TANK ENGINES. 


(21675.]—GENERAL HUTCHINSON’S apon upon 
the accident which occurred on the 13th May 
between Wrabness and Parkstone stations, on the 
Harwich branch of the Great Eastern Railway, 
has been published. 

In this case, as the 9 a.m. enger train, con- 
sisting of tank engine No. 97, running chimne 
first, four carriages, brake van, and waggon, all 
except the waggon fitted with the Westinghouse 
brake, was running at considerable speed round an 
easy curve of 200 chains radius; the whole train 
left the rails close to the 67} mile post from London, 
and 21 miles from Wrabness, from which station it 
started at 9.16 a.m. 

The value of an efticient brake is clearly shown, 
and General Hutchinson reports, There is no 
doubt but that the application of the Westinghouse 
brake by the guard, as soon as he had recovered 
from his fall, was useful in keeping the vehicles of 
the train in a straight line, and from over-running 
each other; the driver and fireman, having been 
both knocked down, were incapacitated from apply- 
ing it for the first few moments.“ 

e cause of the accident has received consider - 


ad | dle attention in railway circles, from the fact that 


the engine wheel mounted the rail without 
apparently sufficient reason, and also because this 
same engine was the one which ran off the line 
near Leiston last August; on that occasion, how - 
ever, there can be no doubt the permanent way was 
defective, and more in fault than the engine. In 
the present case, the permanent way was in good 
condition; the gauge was slightly slack, and the 
super-elevation of the outer rail of the 200 chain 
curve was rather more than that usually adopted, 
but these two circumstances could not in any way 
cause the accident. 

The engine (No. 97) runs upon eight wheels, the 
leading and driving being coupled, and a four 
wheeled bogie’’ placed under the trailing end; it 
was in good working order, having received general 
repairs in December last; the springs have been 
taken to pieces and not a single plate was found 
broken. When weighed after the accident, the 
quantity of coal and water being about the same as 
ree the accident occurred, the result was as 
follows :— 


Left side. Right side. 
tus. cwt. qr. tns. cwt. qr. 
Leading wheels 7 3 0 6 Tl 3 
Driving wheels ...... 6 15 1 7 9 O 
Ist Bogie wheels 3 10 0 3 9 1 
2nd Bogie wheels 3 5 0 3 6 3 
20 13 1 20 16 3 
o- rva 
Total weight of Engine 41 10 0 


It will be seen that the weight upon the right 
leading wheel is less than upon the left, but this 
difference alone is not enough to account for its 
mounting the rail. 

The driver states that before the accident there 
was not more oscillation than usual, and that he was 
running with steam shut off, at a speed of 35 miles 
an hour. The engine was not fitted with a speed 
indicator, therefore his estimate is simply guess- 
Work.“ 

From the facts given, it appears extremely diffi- 
cult to trace the cause of the accident. General 
Hutchinson is of opinion that the driver had been pro- 
bably running at an injudiciously high speed round 
reverse curves, which terminated only a quarter of 
a mile from where the run-off occurred, and thus 
set up cscillation on the engine, which resulted in 
the right leading wheel (the weight on which was 

robably about half a ton less than that on the left 
eading wheel) mounting the right or outer rail of 
the curve: and he also remarks, ** 8 tank - 
engines, such as No. 97, however suitable they may 


be for drawing heavy weights at slow speeds, should 
certainly not be employed for fast trains, and 
drivers, when appointed to take charge of them, 
should be y cautioned on this subject.“ 
The advocates of ‘‘ trailing bogie tank engines do 
not approve of this opinion; but an examination 
of . during the past few years shows that 
tank engines run off the line more oftener than 
tender engines, and that tank engines which have 
the leading and driving wheels coupled do not run 
so steadily, and are pwede | more liable to acci- 
dent than those which have the driving and trailing 
wheels coupled, and the bogie’ on a pair of 
small wheels at the leading end. The advisability 
of avoiding excessive weight upon the leading 
wheels of engines intended for fast traffic has fre- 
quently been pointed out, and deserves the serious 
8 and 5 ad those interested in 
ocomotive engineering and the safety of railwa 

travelling. Clement E. stretton. 


OHOLERA: ~ARTIFICIALLY DIGESTED 
FOOD FOR THOSE ATTACKED. 


21676.] — Wrr reference to your note, 

“ Scientific News,“ p. 477, on Dr. Lowuds' com- 
munication to the Lancet on the above subject, 
poner you may spare space for fuller details of 
ow Liebig prepared this food. The cutting I 
inclose is from the appendix, pp. 525—6 of Blyth’s 
edition, 1859, of Liebig's ‘‘ Familiar Letters on 
Chemistry.“ The italics in p ph 3 are mine, 
and those of your readers who have been following 
me lately in these pages on “gluten” will under- 
stand their purport. W. A. Thoms. 


A New Sour ror Ixvalns. 


Take half a pound of newly-killed beef or fowl, 
chop it fine, add IIIb. of distilled water, with four 
drops of pure muriatic acid, and 34 to 67 grains of 
common salt, and stir well together. After an 
hour the whole is to be thrown ona conical hair 
sieve and the fluid allowed to flow through without 
any pressure. The first thick portions which 
through are to be returned to the sieve, until the 
fluid runs off quite clear. Half a pound of distilled 
water is to be poured in small portions at a time on 
the flesh residue in the sieve. There will be obtained 
in this way about a pound of fluid (cold extract of 
flesh), of a red colour, and having a pleasant taste of 
soup. The invalid is allowed to take it cold, a cup- 
ful at a time at pleasure. It must not be heated, 
as it becomes muddy by heat, and deposits a thick 


coagulum of albumen and colouring matter of 


blood. 

The illness in my house of a young girl, 18 years 
old, of typhus, was the occasion of this preparation 
being first made; and my attention was directed to 
it by the remark of my family physician (Dr. 
Pfeufer), that, in a certain stage of this disease, 
the greatest difficulty that the medical man had to 
contend with, lay in the defective powers of diges- 
tion, consequent on the state of the bowels, and 
likewise in the want of such food as would be 
capable of undergoing digestion and formin g ope 
In soup prepared in the usual way by boiling, all 
those constituents of flesh are wauting which are 
necessary for the formation of blood albumen ; and 
the yelk of egg which is added, is poor in those sub- 
stances, for it contains in all 82} per cent. of water 
and fat, and only 17} per cent. of a substance the 
same or very similar to albumen of egg. But 
whether it is equal in its powers of nutrition to the 
albumen of flesh, is at least doubtful from the 
experiments of Majendie. Besides the albumen of 
flesh, the new oy contains a certain quantity of 
colouring matter of blood, and with it a much larger 
ey of the necessary iron for the formation of 
the blood corpuscles, and finally the muriatic acid 
to assist digestion. 

A thee obstacle to the use of this soup in summer 
is its liability to change in warm weather. Ic enters 
into fermentation, like sugar with yeast, but with- 
out acquiring a bad odour. What may be the sub- 
stance which gives rise to this fermentation, is a 
question well worthy of being investigated. The 
extraction of the flesh must consequently be made 
with very cold water, and in a cool place. Iced 
water, andexternal cooling with ice, completely 
remove this eG But the most important 
point to be attended to is to employ meat quite 
recently killed, and not several days old. 

This soup is made use of in the city hospital of 
Munich, and has already into the private 
practice of several of the most distinguished 

bysicians of the city (Munich), such as Dr. V. 
Gietl and Dr. Pfeufer. 

I should perhaps have hesitated in giving more 
publicity than it deserved to so simple a circum- 
stance, had I not been fully conrad. of the great 
power of nutrition of this soup from a recent and 
particularly important case in my family. The 
wish naturally arose that its benefit should be 
extended to a larger circle of sufferers. A young 
married lady, who was not able to take any solid 
food in consequence of an inflammation of the 
1 105 was supported for two months, until her 
health was completely restored, by the sole use of 
this soup. During this time ahe visibly improved iu 
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flesh ea strength. As a me, ee a this 
soup without opposition, only so long as they are 
iD but they have a distaste for it as soon as they 
are able to eat other food. This mey A perhaps be 
due to the colour and faint smell of which it 

On this account it may therefore be of 
use to some to colour the soup with burnt sugar, 
and to add to it a glass of the best claret. 


INFLUENCE MACHINE. 


[21677.]~For the further encouragement of 
those of our readers who would construct for 
themselves an influence machine, I may say 
that I have just completed one which gives results 
in every respect equal to the one described in the 
bie sic and in ours a few months ago. 

have adhered to the description there given 
except in the size of the discs, which in mine are 
rather less than 14in. in diameter; and in the 
position of the electrodes, which instead of being 
piacan above the discs are proupa out horizontally 

m the collectors, curved, and fitted with slides, 
to which are attached insulating handles for vary- 
ing the distance between the balls. I find that a 
large thick brass nng for one electrode gives a 
better spark than the two balls. 

In the construction of the revolving discs I find 
it much better to varnish the glass plates before 
cementing the brass plates to them, as thereby a 
smoother surface 5 aoe cement I ave 
used is composed of equal parts of pitch, shellac, 
and guttapercha. An examination of a badly con- 
structed machine working in a darkened room will 
at once show how important a matter it is to avoid 
all projections, and to make the conductors 
as smooth and ro as ible. The inner ends 
of the combs should be ished with balls, and 
must not be brought too near each other ; otherwise 

e 


Hen aari seen between them. 
supporting the conductors should 
be well varnished, and if thick glass tubing be used 


it should be varnished both inside and out. The 
condensers should be tall and well varnished, so as 
to secure a long insulation. I find, however, that 
the current can, with ease and certainty, be re- 
versed, by twice reversing the motion of the discs. 
Sheffield. H. Adams. 


DIVIDING BY HAND. 


21678.]—I Have but this instant seen our Editor’s 
erence to B.’s inquiry. I trust the querist 
will accept ill-health as an apology. 

The book I referred to is one entitled Geo- 
metrical and Graphical Essays,“ and is a sort of 
treatise on mathematical instruments, by George 
Adams, corrected and enlarged by William Jones 
in 1813, and contains many curious articles, amo 
them the clearest treatise on the use of the sextan 
I eyer read. I extract two problems that may be 
of interest, as well as the portion asked for :— 


Problem I.—To divide a given straight line or 
arc into by compasses that won’t close to less 
than that lengt 


Let A B be the length to be divided into n parts; 
uce it till it isn + 1 times its present length, 
by setting off lengths equal to A B, and divide this 
into n parts, starting from the far end, steppin 
the ey eae into each mark we pass; AB wil 
then be divided into » equal parts. 

This problem is of no practical use, but contains 
the germ of the nonius or vernier, and therefore 
its author, Clavius the Jesuit (1611) should have 
the eredit of the invention. 

Problem I.— To find what portion any line or 
arc is of a greater. 

Take the smaller in your compasses, and step the 
greater; with the surplus step one of the last 
steps, and repeat the process as often as you think 
fit. Let the several numbers of steps be a b c d, &c. 
ee a by ò and add 1; multiply this by e, 
and a; multiply this by d and add precedi 
sum; multiply this by «, and add a sum, 
and so on ; the last two sums give numerator and 
denominator of the fraction. 


Example :— 
Steps are 3, 5, 1, 9 
then 9x 14+12= 10 
10 x 6+9= 59 
59 x 3 +10 = 187 
fraction is 1. 
This problem is curious and less known than it 


might be; I never see it in works on practical 
geometry. A mathematician of course sees we get 
a continued fraction 


1 1 1 1 
a+ 6+ c+ d+ 
Please, good Mr. Devil, don't play your very self 
with my notation ; indeed, I've done it to save you 
9 and the aa are where I put them. 

e writer says five steppings give angles correct 
to five seconds, and that using it to 5 an 
unknown length by a known it gives it ‘‘ nearer 
than the eye can discern,” which, by the bye, I 
very much doubt. 


&e. 


| described afterwards. The 


Problem III.— To divide a large quadrant or 


circle. 

The old masters mentioned are Bird, Ludlam, 
John and Edward 8 Smeaton, Ramsden, 
Graham, and Cavendish. shall try to give an 
epitome, but must tell my story my own way. 

The instruments used were beam compasses, a 
pe punch, and a scale of equal parte; and this 

in Bird’s method was uliar, and will be 
eas compasses I need 
not speak of, and the punch was a steel wire, 
Win. diameter inse in a brass wire jin. dia- 
meter and 2łin. long, the steel sticking out }in., 
and angle of point about 20°, the top of the brass 
rounded off to receive pressure of forefinger, and 
the ing done by turning the pointril on the 
stone and drawing it from the point; the object 
being to get a sharp, truly conical point, with fine 
teeth on the slope, so as to give it the nature of 
a fine countersink.“ 

There is more in this than appears, for Bird will 
not allow a point to be made with the compasses, 
only arcs, and the poe are made by using the 

unch as a fine drill, keeping it poe upright, 
its point being guided true by the angles of the 
crossing arcs, which should cross as nearly at right 
angles as ible. 
ext, for Bird’s maxims or rules, which are 
these :— 

I. The points of com s must be kept two 
or three inches apart; for smaller distances, use 
spring dividers. 

II. The points made by prick punch must not 
exceed 10 hoin. 

The principal points (not 60°, however) must 
be found by computation. 

IV. Have no one in the room, nor a fire till the 
piapa. points are laid down. 

V. Pointing bisections requires t care, for 
if the distance be not taken truly, the point has to 
be made betwecn the two cross arcs, and therefore 
has not the four grinding angles to keep the punch 
straight. 

This fact about bisecting shows at once its 
value and difficulties. 

trisectin 


VI. Bisecting practically is possible ; g 
&c., is not—for various reasons, as time required 
for trials, force required to make dots with points 


of com , and their liability to be pushed aside 
by hase partioles, ý 

VII. Stepping is very uncertain. 

VIII. A 


ight line to pass through ¿wo pointe 
cannot be drawn on brass, but arcs to pass through 
one can, for a knife must be guided by a rule, and 
is bound to be thrown out by hard particles. To 
some extent this is true of compass points, but 
clearly the force is slight and the guidance stronger, 
while the stroke may be often repeated in the same 
place, which is not possible with the knife. 

Now for the method, which can be modified in 
practice, as applied to a quadrant. 

1. Compute the chords of 60° (the radius), 42° 40’, 
30°, 15°, 10° 20’, 4° 40’, and take the lengths from the 
acale overnight. 

2. Leave scale, compasses, and arc on one another 
all night in a room without fire, and before sun- 
ey examine and rectify lengths in compasses by 

e. 

3. Describe primitive circle with compasses con- 
taining radius, and with punch (or rather drill 
don’t punch) mark 0° point of arc (or point a), an 
lay off 60° with same compasses, and drill point C. 

4. Bisect arc ac in d with the 30° arc and point 
carefully (see Maxim V.), and lay off 60 from d to 
r, getting thus 90°, of course pointing as we go on. 
Note that the 90 is very accurately obtained, for 
60° will be bisected truly, even if the 30° is wrong, 
and only the one length and 60° is, therefore, 
relied on. 

5. Bisect cr in n by the 15° arc, getting 75°, re- 
membering Max. V. as before; and now we reach 
the point on which Bird’s system rests, by which 
he avoids eve ing but bisections. 

6. Lay off 10° 20 from n towards r, and 4° 40 
from r towards», and these should meet exactly in 
a point y, which if obtained truly point. 

(Here we may stop for a while and rest, for no 
error can have crept in up to now, and the after 
work may be done at any time without fear; the 
getting 9 is the only trouble and source of error.) 

7. The point g is at 85° 20 from a, and may be 
bisected continually into 1,024 parts each of 5, or 
256 of 20’. 

8. To draw the divisions, strike the second 
bounding arc ear the first, and a third arc (at a 
considerably greater distance—the greater in reuson 
the better, though Bird does not say so), and draw 
a tangent to primitive circle to cut the third outer 
arc, and take the length of this tang. in a pair of 
sharp-pointed beam compasses. Then, to cut any 
division line, drop the cutting point into the hole 
on primitive circle and the other point where it 
reaches to on the third arc, and then, keeping the 
other point fast, cut the division by a small arc 

from the primitive circle to the next arc 
near it. Thus the divisions will be small arcs, not 
straight lines. 

Thus, then, the principles being clear in amateur 


ractice, one might not want to divide beyond 
degrees: or perhaps 20’ T For the former, one 
could mako tha g point 64°, for the latter 42° 40', in 
a sextant, or double these in a circle. 

It will be seen that Bird’s method is good, con- 

ining but one chance of error, i.e., in determining 
the point 9; but it requires a most accurate scale of 
equal parts, the want of which hindered ite adop- 
tion. For my own purpose I used a good ivory 
scale, and verified the point g by laying off calcu- 
lated distances from other fixed points, which ought 
to meet at the point 9. correcting g if n : 
I will now describe the scale and the division of the 
nonius. . 

Bird's scale was one of inches divided into tenths 
made by laying off, say, 512 tenths, and dividing 
by continual bisection, using the same precautions 
as in dividing arcs. Under this, and contiguous to 
it, having a common bounding line, was a nonius 
scale, 101 tenths divided into 100 parts, made by 
laying off 25856 tenths (starting at one tenth be- 
hind the O point of the ordinary scale), and con- 
tinually bisecting into 256 parts, utilising only the 
first 101. Notice that the nonius scale starts be- 
hind the ordinary, also that dividing 129-28 into 125 
or 517°12 into 512, would do as well, the higher 
numbers the better. : f 

To take off any distance (as 42:764) with this 
scale, take it off ape from an ordin: 
scale; then put the left compass points in the divi- 
sion of the nonius expressing the millesimal par’s 
(in our case 64), the right-hand points will drop on 
the correct division on the main scale so nearly as 
to point it out at once, when it may be ad to 
it ty the screw on compasses. ‘This is the easier 
way, but the number of the division may be found 
by adding 10 to the number of inches and tenths 
(omitting millesimals), and subtracting the 
millesimal s reckoned as inches and tenths. 
thus, 42:7 + 10 = 527, and, subtracting 6.4 we 
get 46:3.. Mr. Bird adds that in measuring a 
compass length with the scale we may find, on 
putting the left point in one nonius division, that 
the right hand reaches beyond a division on the 
scale, and shifting the left one place or nonius, the 
right may fall one short in the scale. The true 
value is between, and with a glass may be observed 
to the Woth of an inch. ; 

This scale is, to my mind, most admirable, and 
far preferable to a diagonal scale, and is well 
w rthy of careful study, and the same pape 
may be used in u simple form for other scales. 


For the ronius arc for a quadrant—say, we 
require to divide 10 minute spaces into minutes; 
then 11 divisions of the limb are to be divided into 
10 for the nouius, or 256 nonius divisions equal 
281-6 of limb, which mark off and divide down by 
continua] bisectious, completely dividing only, of 
course, the last 16 or so, since only 11 are wanted. 


I would call attention to one important difference 
in dividing for the nonius arc, the nonius of 
scale. In the arc the 6 of 281:6 ma 
and if wrong somewhat, say vin. 
much error when divid down by many 
bisections ; whereas, in the scale, as the nonius 38 
a long length of some l0in., perhaps more care 
is necessary. I think a good scale might 
easily be made, avoiding this error by making it a 
scale of half or quarter inches instead of inches, 
proceeding in all other respects the same way, it 
would then be possible to lay off the nonius 517.12 
divisions or even 103424. when the error would be 
divided out, as in case of nonius are. Ane: 
accurate scale of equal might be easily made 
in this way; lay off 25°6 inches and continually 
bisect into 512 or 1024 parts, making, therefore, a 
scale of Jin. or jin. divided into tenths. To this 
apply a nonius scale 11 divisions, divide into 10 
obtained as described above, and we shall have an 
accurate scale correct by indications to .3,, or yas 
or by estimations to «ło Or zds and the nonius 
might stand entirely to left of scale and in line 
with it, only their distances less than J or 4 could 
not be measured as Bird shows. For most pur- 
poses I fancy, however, a good ordinary ivory scale 
will serve every purpose. 

The above is, I suspect, more than my querist 
wants; but I add a few more interesting state- 
ments. Let me, however, again call attention to 
what is the pith of the whole: Bird’s scale, the 
mode of obtaining the point g and continual 
bisections. ; 

Smeaton recommends computing 16°, and la 
it off 5 lines, then bisecting this gives 8° more, an 
ugain bisecting twice we get 2°, which makes up 
905 a method'1 think objectionable; but he points 
out the difference between tuking the same distance 
as nearly as you can for each case, and using the 
same distance unaltered. 

Mr. Ramsden (we are told), in laying down the 
original divisions on his dividing engine (for in- 
struments under l8in. radius) divided his circle 
into five parts, and each of these into 3, bisecting 
these 24° aros 4 times, and found it as accurate as 
one divided by continual bisections. 

J. Troughton having no scale like Bird’a of 
sufficient accuracy, says: ‘‘ Take 60°, bisect it, and 
witb the 30° so obtained get 90° ; twice bisecting, we 
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get the marks nearest 90° as 82:30 and 86°15’; 
isections serve no longer, but trisecting this 
space the most forward is 85, and trisecting the 
space between this and 86°15, we get 85° 30'; and 
lastly, dividing these spaces into 5, one of them set 
back from 85 30', gives us the 
85° 20° at 1,024 divisions from 0°, which can now 
be divided by continual bisections.’’ 

Mr. Ramsden used microscopes for examination, 
and pressed forward or backward the dots which 
needed correction, a method objected to strongly 
by Troughton ; but he also a contrivance by 
fixed double microscopes, with micrometer wires, 
by successively bringing the surface of the circle 
under the wires, punctuating the dots, and subse- 
quently examining and correcting them.“ 

Troughton also used a frame carrying a single 
wire near the surface to be divided, the wire 
movable by. a micrometer screw and viewed by a 
Jens, set in the bottom of a tube 4in. long to avoid 
parallax,” also a roller properly proportioned to 
the radius of the circle to Nivided. with its edge 
a small matter conical,” and a table of real errors 
subsequently calculated from apparent errors of 
dots first made, which method was also suggested 
by Hooke, Sisson, and others. 

Cavendish suggests a beam compass with a 
point at one end and microscope at other,“ which, 
says Jones, may prove useful to a young artist.’ 

Bow. 


THE FUNCTION OF THE SOUNDFOST 
IN VIOLINS. 


21679. Tur function of the soundpost in 
violins has always been a subject of dispute 
amongst players and those scientists whose atten- 
tion has been drawn to it, and as great a diversi 
of opinion has been expressed as may be foun 
omongi players with regard to the exact position 
of the : 

Dr. W. Huggins read a paper on this subject at 
the Royal Society some little time ago, and also 
introduced a note on the proportional thickness of 
the strings, the theory in connection with which 
does not appear, however, to work well in practice. 
As, judging from the interest excited by the appear- 
ance of Berliner’s violin in your pages, the function 
of the post will also attract attention, I venture to 
send you the following extracts from Dr. Huggins’s 
paper :—‘* Mr. Hill and other practical men main- 
tain that the quality of the wood of which the 
„ is made affects the tone of the violin, as 
undoubtedly do very minute differences of position. 
If the quality of the wood is important, we must 
admit that vibrations are conveyed by the post. 
Whether or not the soundpost exercises the function 
of transmitting vibrations, it is obvious (1) that it 
performs the rg, laa out contributing to the 
support of the belly; (2) that the nodal arrange- 
ment of the belly and also that of the back are in- 
fluenced by the pressure of the ends of the post 
against the upper and lower plates; (3) that Helm- 
holtz is nght, at least so far that the leg of the 
bridge under the fourth or G string has much more 
power than the other in setting the belly into vibra- 
tion. 

The usual way of investigating vibrations by the 
scattering of sand over the surface of the agitated 
body is difficult of application to the violin, on 
account of the curved form of the upper and lower 
plates. I found a convenient method to be by the 
use of what I may call a touch-rod. It consists of 
a small round stick of straight-grained deal a few 
inches long; the forefinger is p on one end, 
and the other is put lightly in contact with the 
vibrating surface. The finger soon becomes very 
sensitive to small differences of agitation trans- 
mitted by the rod. The experiments were made on 
a rong y-made modern violin, and in some cases 
repeated on a fine violin by Stradiuarius in the pos- 
session of the writer. 

The sand method, and also the touch - rod, showed 
that the position of maximum vibration of the bell 
is close to the foot of the bridge under the fourth 
string. The place of least vibration is exactly over 
the top of the soundpost behind the other foot of 
the bridge. The back is strongly agitated, the 
vibrations being least powerfully felt where the 
soundpost rests, which is at nearly the thickest part 
of the back. These effects were very satisfactorily 
observed on a violoncello, where the phenomena are 
on a larger scale. 

When the soundpost was removed from the violin 
the large difference of the amount of vibration on 
the two sides of the belly was no longer present, 
the belly was about equally strongly agitated on 
both sides, making allowance for the string which 
was bow The tone became very poor and thin, 
as is well known to be the case when the soundpost 
is removed. The vibration of the back was now 
very feeble as compared with ita vibration when the 
soundpost was present, a circumstance in favour of 
the view that the soundpost conveys vibrations to 
the back. 

A clamp of wood was prepared which could beso 
placed on the violin as to connect by an arch of 
wood outaide the violin the place of the belly behind 


the bridge where the top of the soundpost presses 


int required | tothe back 


| 

with the place of the back where it rests. It was 
expected that the wooden arch would restore to 
some extent the connection of belly and back which 
was broken by the removal of the post, and carry, 
though imperfectly, vibrations from the upper pla 
e When this clamp was put on the poor 
and thin sound was altered to the er character 
of tone which belongs to the violin when the sound- 

st is in its place. On testing the condition of the 
back its normal state of vibration was found to be 
in a large degree restored. If, while the strings 
were being bowed, the clamp was suddenly re- 
moved, the tone at the same moment fell to its poor 
character, and the vibration of the back as instantly 
diminished 


In order to separate that part of the function 
of the soundpost which serves as a support from the 
further function it may possess as a transmitter of 
vibrations, it was desirable to introduce such altera- 
tions in the structure of the soundpost as would 
enable it to retain its supporting power, and yet 
greatly modify, and, if possible, stop its power of 
transmitting vibrations. A sound was made in 
which about half an inch of the middle was cut out, 
and a piece of lead inserted, also a soundpost in 
which, instead of lead, sealing-wax was put in. 
The effect of these compound posts which retained 
uninjured their prop power was to modify greatly 
the quality of the tone, but not to diminish its 
quantity in any marked degree, a result in favour 
of the view that the character or the wood of which 
the post is made does influence the tone, and that 
vibration is transmitted by the post. As these 
compound poste could transmit vibrations freely, it 
was desirable to contrive a post which would not 
carry vibrations, and yet form a firm prop. A post 
was made with a piece of hard indiarubber inserted 
in the middle ; but this post was found by experi- 
ment with a tuning-fork to transmit vibrations to 
some extent. Other materials were tried without 
success. A post eppes at each end with pieces of 
sheet vulcanised rubber stopped almost completely 
the sound of a tuning-fork when the foot of the 
fork rested on the rubber over one end of the post, 
while the other end equally protected with rubber 
rested on a body capable of reinforcing the sound 
of the fork. This rubber-capped poe was firmly 
fixed in position in the violin, 30 t it would be 
able to support fairly well the belly and foot of the 
bridge, and yet not be able to carry vibration; un- 
fortunately, it does not seem pomene; from the 
nature of things, to have a rigid prop which does 
not transmit vibrations: but this post, with thin 
sheet rubber at the ends firmly forced into position, 
must have been fairly efficient in its supporting 
power. The effect on the tone was about the same 
as when the soundpost was removed. When the 
wooden clamp was put on, then the normal tone 
returned, and the back vibrated strongly. 


These experiments appear to show that the 
sound is more than a prop, and that, besides its 
other functions, it does transmit vibrations to the 
back in addition to those which are conveyed through 
the sides. ` 

Experiments with sand and the touch-rod 
appear to me to show that Helmholtz’s statement 
is too absolute when he says ‘it is only the other 
leg of the bridge which agitates the elastic wooden 
plates.’ Undoubtedly, it is the fourth string foot 
of the bridge which is the more powerful in agitating 
the upper plate, but the other foot appears to me 
also to have an influence. When the oe is placed 
exactly under the foot of the bridge, then the belly 
on this side is almost without vibration; if the 
post is absent, then this foot appears to agitate its 
own side of the belly as 1 ae the other foot. 
As there is no post on the fourth string side of the 
tiddle, that foot stands in a position most favour- 


able for setting up vibrations in the 1 being 
nearly half-way between the 7 of the belly 
at the tail and the neck end of the violin. The 


other side of the belly, on the first or E string side 
where the other foot of the bridge rests, is divided 
into two Pon by the damping effect of the end of 
the soundpost. It is obvious that this foot of the 
bridge is unfavourably placed for setting the part 
of the belly, on the neck side of the bridge, into 
vibration, since it is so far from its central mobile 

art. On the other hand, its position is favourable 

or a pores of its energy of vibration to be traus- 
mitted throngh the post to the back. 


‘“ Practically, very small differences of position of 
the top of the post behind the foot of the bridge are 
found to alter largely the character of the tone of 
the fiddle, and in the case of fine instruments the 
setting of the post is an operation demanding much 
care and judginent. ‘The explanation lies probably 
in the circumstance that a small difference in the 
position of the post will alter greatly the proportion 
of energy passing through the post to that which is 
absorbed into vibrations of this side of the belly. 
At the same time it must also alter slightly the 
nodal arrangement of the belly, which must have 
an influence on the tone. If from the form of 
construction, or relative quality of the wood of the 
upper plate as compared with the under plate, the 
conditions of a violin are such that the highest 
quality of tone of which it is capable requires a 


relatively larger amplitude of vibration of the back, 
the position of the soundpost should be nearer the 
bridge. In a contrary condition of things the 
soundpost should be farther from the bridge. The 
extreme needed in different violins is about a 
quarter pf an inch. Any shift of the must 
affect the relative mobility of the two sides of the 
belly. ; 

I ai afraid these extracts will occupy too much 
of your space, but I think I have given the most 
important parts of the paper, and those of your 
readers who desire more will be able to obtain them 
in the Transactions of the 2116 5 Society. Mean - 
time, some of your readers wi ibly experiment 
on the line indicated by Dr. Huggins, and send 
their results to you for publication. 

Viola Dolce. 


KEY CHARAOTERISTICS IN PIANO 
MUSIC. 


[21680.] — ABSENCE prevented an earlier reply to 
one or two matters in Mr. Child's last (p. 455), 
which seems mostly a repetition of nel aaa | N 
One point, however, appears gained, and that is, 
his at length awakening to the fact that if Mr. 
Stoney does not attribute the characteristics to 
pitch or temperament, nor to mechanical causes, it 
must be strange what his theory can be. 

The omission to state this in Ge Pager 
(p. 240) relating to the paper read is y 
unaccountable, and perhape the writer of that 
paragraph would kindly supplement it by the 
information required. have no reason, from 
Mr. Child’s explanation as to the keys on the 
„% whimsical instrument, to modify the 0 
given in my last; and I wish to state that I ha ve 
not characterised the black claviers defective as 
compared with their white brothers, but merely 

inted out the mechanical difference that exists 

tween them, and if Mr. Child considers the 
rhapsodical description of the different keys 
as quoted absurd, I have no wish to differ 
from him on that point; but whether any 
eculiarities, no matter how slight, exist in 

e different keys in piano music, and if so to 
what attributable, are questions not without in- 

. The ‘dogmatic assertion (p. 410) allows 
peculiarities to the different keys on the ordinary 
piano; and, if I understand him rightly, the 
“ whimsical instrument shows no such pecu- 
liarities. But un De 5 5 ent 
being commou to e keys, it appears not un- 
. to inquire why uliari 5 should exist 
in one of these Tramea and not in the other, 
both being similarly tuned, and to what this differ- 
ence is due if not to the mechanical arrangements ? 
Referring to the hypothesis that the mechanical 
properties of the levers (or claviers) are the cause 
of the characteristics, Child asks why I did 
not measure the actual difference when it appeared 
so palpable? Here he appears to confuse the 
mechanical effects which can be calculated with 
the different effects 555 roduoed on the strings 
by the action of the uneg evers. In his previous 
letter (p. 410) he asks another correspondent (who 
so far not replied) *‘ what he means by making 
his black levers with less power than his white 
ones? ; 
uires an answer, as 


white ones have more power and slower action 
than the black.“ It is hard to know how to reply 
to this except by asking Mr. Child to some 
simple experiments with the lever, in order to con- 
vince him of the truth of the axiom that What is 


gained in power is lost in speed, and vice vers. 
Perhaps, , he might refer this question to some 
mechanical friend, who, no doubt, would easily 


make the matter clear, so far as the mechanical 


action applies. 
30th Ju uly. Captain Outtle. 


SUB-KIMMERIDGE BORING AT 
MARCH. 


21681.]—Ir may not be uninteresting to the 
reater portion of your readers to learn that the 
reat Eastern and Great Northern Railway Com- 
nies have now commenced boring for water at 
farch. A tremendous quantity is wanted daily, 
and they, having no certain sources to rely upon, 
have decided to for it by boring. With a view 
to this end, a most substantial structure has been 
erected of some 50ft. in height, and within the last 
few days actual work has commenced. ‘The depth 
to which they are at present prepared to is 
1,100ft. Anumber of tubes have arrived, of 
wrought iron, each tube being 10ft. in length, and 
15in. in in diameter. At present there are 
but three inserted, but it is hoped that since the 
engine, &c., is now in working order, that the 


library are to be covered with polished 
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depth may 9 be increased. Some of ours 
will remember that in the years 1873, 1874, and 
1875, the exploration of the Weald took place, 
known as the Sub-Wealden Exploration.“ The 
bore hole in that instance commenced only with 
gin. diameter; of their success and failures I have 
only to refer readers to back Vols.: but, at any rate 
when that boring had reached 1,500ft., it was sti 
in the Kimmeridge clay, and the G.N. and G.E. 
Railway Companies’ boring has commenced in that 
same strata, and it will be most interesting to the 
scientific world to know whether they will succeed 
in piercing through itor not. Should any of your 
readers nappen to possess a work entitled the Post 
Terti posits of Cambridgeshire,” by A. J. 
Jukes-Brown, B.A., F.G.S., they will there find a 
sketch of the strata (on p. 59), and on the exact 
spot where the boring is now taking place, which 
is on the site of a brickyard the greatest depth which 
has been reached for clay being about 40ft. or 60ft. 
All being well, I shall be pleased to forward from 
time to time (with the Editor's permission) such 
i as I may be enabled to gather, under 
above title, for the information of our readers. 
The Cross, March, July 30. James Green. 


SCRAPS. 

Drop, it is said, may be distinguished from 
imitations by making a small hole with the point of 
a needle in a card, and when seen through the 
stone, if it appears double, the stone is not a 
diamond ; all colourless gems, except the diamond, 
cause double refraction. 


„ Gur Framers may be cleaned by applying heated 
alcohol, with a sponge, until all stains are effaced. 
. The alcehol is then allowed to off gradually ; 
under no circumstances rub it with a cloth. 


Morus may be partially kept out of ts b 
washing the floor, before the carpet is laid, with 
epirits of turpentine or benzine. 
„ SCRATCHES on furniture may be removed by 
rubbing with a woollen rag dipped in boiled linseed 
oil. e article must then ,be varnished with 
shellac dissolved in alcohol. 
Or bo improved in appearance b 
Ag it wiih i Tali ounce ck 
ntine. After being 
ed itmust be well rubbed with a dry cloth ; 
therwise the floor will be quite slippery. 


An Iron House.—A prosperous townsman of 
Parkersburg, in Pennsylvania—Mr. G. L. Huston 
Eis erecting for himself a new dwellinghouse 
‘which is to be constructed, with the exception, of 
course, of the window panes, entirely of iron. The 
floors of the entrance hall, drawing room, and 
lates of 
cast iron. The plates in these, as in all the other 
floors, will be securely fastened to the beams of 


iron beneath. The walls will be hollow, and con- 


structed of a double course of iron plates. These 
hollow wails are to be used as chimneys and as 
heating apparatus, receiving hot air from the stoves 
in cold weather and diffusing warmth all over the 
building. By this method of heating the projector 
estimates that even in the coldest season a com- 
fortable temperature can be maintained in all parts 


of the house at one-half the cost of the system at 


present in operation. The doors and window frames 
are all to be of iron and so fixed or hung as to be as 
easily movable as if they were of wood. The in- 
terior walls of the sitting and other principal rooms 
are to be of steel, polished and beautifully 
ornamented. In the dining room the decorations 
will consist of huntiug scenes engraved on the walls. 

Mr. Huston estimates that the cost of his iron 
house will be from two to three times as much as 
if it had been erected of the usual materials. But 
against this initial extra outlay he set off the perma- 
nent saving in fuel, the fact that no repairs will be 
required, and that there will be no need to insure the 
‘building. The foundation walls of the iron edifice 
consist of large solid blocks of rock quarried in the 
neighbourhood. 


Solder for Aluminium. — The followin 
alloys are recommended for the purpose. 1. Melt 2 
of aluminium in a suitable crucible, and when 
in fusion add 80 parts of zinc. When the mixture 
is melted, cover the surface with some tallow, and 
maintain in quiet fusion for some time, stirring 
occasionally with an iron rod. Then pour into 
moulds. 2. Take 15 parts of aluminium and 85 parts 
of zinc. 3. Or, 12 parts of aluminium and 88 parts 
of zinc. 4. Or, 8 parts of aluminium and 92 parts of 
zinc. All of these alloys are prepared as in No. 1. 
The flux recommended consists of 3 parts of copaiba 
balsam, one of Venetian turpentine, and a few 
drops of lemon-juice. The soldering iron is dipped 
into this mixture. Those who try these solders must 


not be disappointed if they fail. 


To ascertain the side of tho largest square that 


REPLIES TO QUERIES, 


— epe 


„In their answers, Correspondents are respecte 
requested to mention, in each instance, the title 
number of the query asked. 


{50151.] — German Pressed Yeast and 
Bread.—That my ideas on household bread are 
correct, is very ably por by Mr. Bonne. The 
hygienic properties “ home-baked are well 
known, though it is not so white and pleasiug in 
appearance as bakers’ bread. Mr. Bonne says 
truly that ‘‘Mr. Thoms’ new theory spoils all the 
science on the subject of this last decennium,” for 
if those whom Mr. T. calls theorists” are in- 
correct, then all the researches of Mohl and 
Schlieden are useless, and Pasteur has written in 
vain. The changes in various fruit, &c., cells, as 
described by Mr. Thoms, are not at all of the same 
character us, nor strictly comparable with, the 
action of living yeast. That gluten and other 
nitrogenous substances cause a species of fer- 
mentation is true; but it is not a fermentation in 
the ordinary sense (even though small quanities of 
alcohol are formed thereby); neither can the 
onay torulæ (moulds, &c.), be classed as yeast, 
although in a submerged condition they behave 
like true ferments. Iam sorry Mr. Thoms has not 
replied to ‘‘ Nun. Dor.” (51042), as the arguments 
for heterogenesis are rather at a discount“ just 
now. It is also a pity that unorganised ferments 
have got imported into our discussion, as they tend 
to side issues, and not to the main point When 
Mr. Thoms again reads Dr. Graham’s lectures he 
will find that the non-organised ferments are the 
very rock on which his pet ideas will capsize. I 
doubt much if any prominent botanist Ing 
also some chemical training) in England or else- 
where, would agree with the data given for ferment 
origin. That some ferment form of saccharomyces 
or torula (excluding, of course, the well-known 
corn-moulds), ag be parasitic on the 
corns of wheat, ley, &c., possibly is correct ; 
but as yet it is not proved, though ere is pro- 
bability in such suggestion, as grapes, goseberries, 
rice, &c., externally their own ferment- 
fungus. As to the various scientific names men- 
tioned by Mr. Thoms and Mr. Bonne, as given to 
yeast and like fungi, there is much confusion in the 
nomenclature now existing, synonyms being 
seemingly given at random—an occurrence much to 
be deprecated. This fact tends to rob many other- 
wise good descriptions of their exactness. Mr. 
Thoms must be d enough to acquit my very 
small bit of ‘‘c of being any effort at 
ridicule ’’; but he must remember that extra- 
ordinary assertions demand corresponding proofs. 
For my part, I wish good-humoured discussion, and 
not paper war.“ In quoting my last, Mr. T. 
adds, Nevertheless, though it may seem too much, 
that is exactly the impression I am striving to con- 
vey, &c.,’’—1.6., that the internal grain cells are 
positively evoluted or metamorphosed into the 
553 fungus. As to this I shall only say, with Nun. 

or., that one is inclined to believe some mistake 
has been made. Re Vienna yeast, I think it pro- 
ceeds entirely from beer fermentations on the sedi- 
mentary system. I beg to thank Mr. Bonne for 
his remarks on yeast exported to the Continent; but 
am informed by a Dutch merchant that much 
English yeast is used by the Schiedam. &c., distillers, 
and that the product of the wash” fermenta- 
tion then is manipulated by a second course of 
food, consisting of a boiled mash of wheat and rye 
flour cooled and mixed with malt or malt extract 
1855 strainings from which constitute a tine medium 

or yeast growth), and that, finally, the resultin 

yeast is washed gently, N and mixed wi 

dry starch to 5 fret on journey. Finally 
I must roundly state my belief that the undeveloped 
starch granules do not become identical with 
alcoholic torula, as Mr. Thoms states. Where is 
the proof F.C. s., F. R. M. S. 


1 of Bedroom.— Ap. 
Adam is mistaken in thinking that I imagined 
that all the air inspired is converted into carbonic 
acid, which is manifestly impossible, since 79 per 
cent. is nitrogen. He evidently supposes thut the 
expired breath ascending intact carries the heavier 
carbonic acid with it in the vortex. So it might, 
were it not for the laws of gaseous diffusion, which, 
coming into play immediately the breath is expired, 
so diffuses the upward motion of the hot air as to 
neutralise any vortical moticn which might other- 
wise take place, and the heavy carbonic acid must 
of needs descend.—DELTa. 


(50764.]—Perspiring Hands.—The following 
notes on this subject, which are in reply toa similar 
query sent to the Laweet, may be useful to your 
readers: — 1. Your correspondent “Puzzled,” would 
find the following treatment for the above beth 
efficacious and satisfactory. The patient should 
soak her hands night and moruing in warm water, 
in which should be dissolved about two drachms or 


can be cut from a circular sheet of given size, mul- | half an ounce of the chloride of ammonium, aud 


tiply the diameter by 0707 l. 


about twice as much carbonate of soda (crystals), 


enough water to Le used to well cover the bands. 
I generally prescribe for my patients sufficient for 
six applications, and, as skins vary in tenderness, 
tell them to use as much as will temporarily to a 
slight extent cause the wrinkling known as cutis 
anserina, a condition which I describe to them as 
looking like the hands of a washer woman. After 
well bathing, the hands are to be well rubbed with 
the following embrocation :— Tincture of iodine one 


drachm, compound camphor liniment and glycerine 
of each a drachm and abalf, and e 
of belladonna one ounce. (If for the hands, a 
drachm of eau de Cologne makes the embrocation 
more agreeable.) The embrocation to be applied 
twice a day. A cure quickly follows. This treat - 
ment is equally appropriate and successful for ex- 
cessive sweating and even bad-smelling feet, for 
that odour is due to the excessive function of the 
sudoriparous glands.—FREDK. H. ALDERSON, M.D. 
Sutherton House, Glenthorne-road, Hammersmith. 
2. All the cases of hyperidrosis of the hands 
that have come under my notice I have found to be 
due tosome one of the protean forms in which 
ie ia is wont to manifest itself. The firat thing 
to do, then, is to regulate the digestive system. In 
the case of a girl aged seventeen who con- 
sulted me lately on this complaint, I pursued the 
following line of treatment with marked success :— 
Every day, one hour before dinner, I gave five grains 
of compound rhubarb pill. Immediately after the 
three principal meuls of the day I ordered a tea- 
onful of Fellowes’ compound syrup of the hypo- 
osites in a wineglassful of cold water, with once 
or twice a week an aloes aud myrrh pill. From her 
dietary I excluded pastry in any form, and recom- 
mended fish, fowl, and tripe whenever the last- 
mentioned article cculd be procured, giving direc- 
tions that it should be apie ae well stewed ; niso 
lenty of skimmed milk, but no tea or stimulant 
falcobolic) of any kind. ii and morning the 
hands were to be well sponged with belladonna lini- 
ment, and whenever she washed her hands I directed 
her to pour a teaspoonful of Jeyes’ purifier into the 
water used. This local treatment I have also found 
most beneticial in hyperidrosis of the feet with offen- 
sive smell. W. A. Gorpon LIN OG. M. B., Tregoney 
House, Mevagissey, Cornwall. The correspondent 
who ‘‘ woul y any reasonable amount for a 
remedy,” can do so by sending the result of his 
experience for insertion in your pages. That 
5 amount cannot be considered unreasonable.— 
SSAR. 


[50765.] -The United States.— Mr. Tuttle's 
interesting reply on p. 462, in which he speaks of 
the advantages of Dakota as a settlement, must 
have been in the miuds of many of your readers 
when subsequently, or about the same time, they 
read in the newspapers of a hurricane or cyclone in 
thut favoured spot. Now, Dakota may be an 
earthly Paradise; but if one is liable to have his 
crops destroyed in an hour, and may think himself 
lucky if he finds himself just safe but not sound, 
holding on to the one post which has not been blown 
out of the ground, I am afraid that many emi- 

ants will give Dakota and Minnesota a wide 

rth. I wish to ask Mr. Tuttle whether the 
accounts we get of tornadoes are really accurate. 
Are, for instance, houses lifted bodily up and 
carried miles away; are trains overturned, 
aud are cornfields cut as neatly as if the 
reaper had been over them’ think the 
accounts we get in the newspaper press 
here must be exaggerated. In the New IA 
Tribune I see a news item from Bismarck, Dak., 
July 14, which speaks of the heaviest windstorm 
ever known, and a velocity of 60 miles an hour ; 
but thedamage is merely lumber piles blown down, 
and houses in course of erection demolished, which is 
more moderate than the cablegrams reaching this 
country. Inthe same paper I find some praise ef 
Dakota as a coru-raisiug state; but the price is 
given as 1 dollar a bushel, which, I suppose, pays. 

see, however, that in the spring, the ro are 
impassable for loads. The wnter advises no one to 
attempt to work more than 320 acres the first 
season, and he should have 2,000 dollars, and 
preferably more, in hand.“ There is one thing 
that puzzles me, though, for I learn that the “‘ days 
are long—there was in June scarcely an hour of 
the twenty-four which was really dark.” One 
fancies that there must be something wrong in the 

raise of Dakota if it is necessary to bring in the 

ength of the days. The question for immi ts 

is, what is the probable length of their days. 
Perhaps Mr. Tuttle will kindly let us know what is 
we real business about these tornadves!—Nuwn. 

OR. 

(50816.]—Book on Mills.—Fairbairn's “ Mills 
and Millwork,” published by Longmans, is a 
standard book on the subject.—T. P. 


(50855.]— Chicago Exhibition.—This exhibi- 
tion was open only for a few weeks, and was not 
much patronised by English buildersof locomotives. 
— J. L. T. 


(50879.] — Spinal Disease. — This is a case 
Which can only be advised upon by a medical man 
5 thorough examination of the patient.— I. 
C. D. 
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[50936.] — Strange Affection of Eyesight.— 
My best thanks are due to those of our readers who 
have noticed the above query. To M. W. J. Lan- 
caster, who so kindly asks for further information 
with a view to help me, I beg to state that it is now 
some years aince I first noticed the affection ; that 
it is continuous and getting gradually worse. 
Perhaps it may give Mr. L. a clue to the cause if I 
mention that, on covering my eyes with my hand, 
and looking or reading through a narrow slit 
between the fingers, I find that the second im 
disappears, to return, of course, on their removal. 
In the same way, on looking through a pinhole in 
the corner of a piece of paper, the print is as sharp 
and clear as in my youngestdays. I may add that 
I neither smoke nor drink alcoholic beverages, but 
am, unfortunately, nearer 70 than 60 years of age: 
still, friends of mine of a similar age, and who use 
. spectacles, are not affected as I am with this un- 
pleasant double vision.—H. J. N. 


[51004.|—Dormer Window.— N 
having built a house with windows looking over my 
back premises, will ‘“ Ditton’’ kindly say if the 
same rule as he gives for dormers applies to ordi- 
nary sash windows looking over a -wall, and 
within 4ft. of it, but fixed in a wall at right angles 
to the party-wall. Also if that law applies to all 
parts of England or only to towns with a district 
surveyor. The name of a good handbook on party- 
Sra would also oblige.— OVER THE GARDEN 
ALL. 


[51028.J— Dark Slide.— Will you please inform 
Mr. Lancaster that he will be favouring many 
dozens of your subscribers if he gives the informa- 
tion asked for? Also will he kindly give informa- 
tion how to make a box, with places for everything, 
with sizes of bottles and how many, &c., for full. 
size photo. set? Ol D NAC. 

[Several other readers have expressed a similar 
wish.— ED.] 

(51040. ]—Music.—I must dissent from the view 
taken by Organon, and propounded as a pro- 
fessional secret of great value on p. 484, that, in 
order to obtain a mastery of the pianoforte or 
organ manual, it is necessary to practise blindfold. 
If F. C.“ wishes to preserve his sight he will 
disregard intimation of that kind. II, to attain 
proficiency at the pianoforte it is nece to prac- 
tise under deprivation of sight, as * Organon” 
recommends, it is singular that no direction in- 
volving this is given in the elementary works of 
Clementi, Kalkbrenner, Dreyschock, Czerny, Pauer, 
Hoering, and others which might be mentioned. 
„Organon's instructions to F. C.“ to acquire 
the art of striking at pleasure any given chord or 
series of chords on the pianoforte, and that in the 
dark or blindfold, before attempting the scales, is 


like advising a youth to become an adept in reading | th 


before he attempts to learn the alphabet, or a 
beginner in Latin to construe Virgil before he has 
acquired his accidence. ‘‘F.C."’ may rely upon 
being benefited in adopting the curriculum of study 
I recommended, as I write from five years’ expe- 
rience in it, and I am happy to state that my 
facility in manipulation continues daily to increase 
in its application.—I. F. B. : 


(51044.]—Fir and Deal.—I am not aware 
where P. M.” has obtained some knowledge of 
the timber trade, unless from Aztec or Liliputian 
records: all appear to be irrespective of length. 
An article made from a deal or deals, no doubt; 
can be called either a fir or deal article; but woul 
the generic term deal” apply when fir timber is 
used, as all appear to class as timber, according to 
P. M.’s’’ details, even below the size of deals? 

.T. 


[51055.])—Spasms of the Heart.— Angina pec- 
toris, of which the patient is suffering, is a disease 
which is too serious iu its nature for any nha Wr 
remedy, without the advice of a physician. this 
case, it probably proceeds from à morbid condition 
of the . of the heart, and any medicine 
or compound prescribed without knowing the exact 
cause may prove dangerous. If the patient has had 
rheumatic fever more than once, it is not at all im- 
probable that his heart is affected. A first attack of 
rheumatic fever, if severe, seldom fails to reach the 
heart; but heart disease may arise from other 
causes, in many cases of which it is produced in- 
sidiously. If the querist wishes to know the nature 
of ee I will write fully on the sub- 
ject, but not attempt to prescribe, as I am not 
a medical man.—G. FRYER. 


[51062.]—Cutler’s Wheels.—If “Young 
Cutler’? will take my advice he will not have any- 
thing to do,with metal facings: they would be quite 
useless for the object in view. There is no simpler 
plan than wooden blocks; but you should use a 
screw for fixing instend of wedge: it’s far the 
spe and most secure. Use oak, and fix it with 
the grain at right angles to the strain of the belt, 
and there will not be any more flying from one hole 
to another. To get on satisfactorily, you must 
have your spindles steeled, and all turned to the 


same angle: then, if hardened and tempered, they to ** Boswell,” I will 


will last many years, and will fit worn or new holes 


equally well (less friction with small holes), and, if 
greased, will not get hot. If you take the trouble 
to turn the pulleys in their place on spindle, and 
saine with buffs, you will have them a pleasure to 
use, and if you only do jobbing they will probably 
last you 20 years without further trouble. Seea 
few Nos. back for Mr. Thos. Fletcher’s hint about 
„How to Make Buff Wheels.“ It’s the best thing I 
have met with.—It. B. W. 


[51064.] —Soldering.—It occurs to me that 
many of ours may pleased to hear of a 
simple and most useful adjunct to the solderer,” 
in order todo away with the nuisance caused by 
the smoke from an ordinary gas burner. Take a 

iece of sheet tin—say, 7in. by in.; turn it round 
into a cylinder, and rivet. (The small brass nails, 
to be had at any ironmonger’s, are handy; make 
holes with a bra dawl, and snip off the tack to the 
desired length, and rivet; four will be plenty in 
cylinder). Vandyke one end all around, turn down 
a flange at the other end, make a circular cover for 
this end, and fill fall of holes by means of a fine 
sprig bit; rivet this, then, on to flange with four 
tacks; make a hole to receive an ordinary — 
burner — say, Ain. from the bottom, or vandyked 
end, and solder the burner (the new brass ones are 
the handiest). Now procure a piece of vulcanised 
rubber pipe of jin. bore, draw over the burner, 
and also over any adjacent burner in the shop 
and turning on the gas you have a beautiful 
blue and smokeless flame, with great heat.—A., 
Liverpool. 

(51071.]—Enlarged Toe Joint.—To make a 
satisfactory extract from the book would take more 
time than I have to just now, and would be 
hardly intelligible without the engravings; but if 
‘‘Warmberk ” will advertise his address I shall be 
happy to lend him the book in question.—ARGENT 

ABLE. 


B Castings. Thanks to 
“ Os?” for his reply on page 486. I should be 
much obliged if he or any other readers would give 
me any information as to the best way of making 
furnace to heat about dcwt.—J. P. 


(51122.]—Glass Painting.—You can obtain a 
small book on this subject entitled Glass Stain- 
ing and the Art of Painting on Glass,“ with an 
appendix on the Art of Enamelling, by Gessert 
and Fromberg, price 2s. 6d., published in the 
Weale’s series, by Messrs. Crosby Lockwood and 
Sy 7, Stationers’ Hall-court, London, E.C.— 


E 123.J—Enamelling.— See answer to number 
51122. No doubt the book mentioned would be of 
service to you.— F. E. 


[51124.] — Watch Construction. — Thanking 

ose correspondents who have replied to this kegi 
I should also be pleased to know the best method of 
putting a sprin ck in barrel, after it has been 
taken out for cleaning. I omitted to ask this ques- 
tion when writing the origiual query.—G. FRYER. 


[51130.]—Pump.—One fault is probably in your 
suction pipe being lin. less in diameter than pump, 
which would. make a material difference in the 
working of pump lifting water 24ft., whieh is near 
the maximum height for practical purposes, as the 
column of water with weight of clack is nearl 
equal to the pressure of the atmosphere whi 
really forces the water up the suction pipe, as the 
water is really not drawn up, as many suppose, but 
only follows the vacuum created by pump, and to 
raise water 24ft. would require a vacuum of about 
121b., which could onl Pe got by a pump in good 
order. A Country nds” pump would no 
doubt work well if worked slow enough; but if 
worked quickly, it is sure to slip or lose its water, as 
the weight of atmosphere cannot force water 24ft. 
up a 2in. pipe, in sufficient quantities to feed a 3in. 
pump. e least trace of leakage at gland would 
cause all the above-named trouble.— BOSWELL. 


[51132.]J— Railway Gradients.—I have heard 
that the incline just west of Queen-street Station, 
Exeter, is the steepest over which express trains 
run. I believe that is 1 in 37.—DvusTPan. 


[51147.]—Highways.—I am much obliged to 
“Lex ” for his note as to ee but 5 
answered the special point of my original query. 
I am fairly we acquainted with the faw relating 
to highways and vestries, but wish to know 
whether a very meeting summoned by the Clerk 
toa Highway Board alone is properly called: or 
whether, as I understand it, a vestry meeting, for 
any purpose, must be called by notice signed by 
Rector or &c., &c.—that is, whether a very 
meeting convened by notice signed by said cler 
alone is not illegal, and, consequently, all pro- 
ceedings thereat void.— Dirrox. 


eee Glass is manufactured, and 
is then called ‘‘ spun glass.“ I remember readin 
a very interesting account of it a short time ago, 
believe, in this journal.—J. C. L. 

(51152. —Erecting Machines, &c.—In reply 
to make my query more 
early understood. What I wish to kuow is, the 


proper rule used by boiler insurance societies for 
ascertaining the different sizes and strengths of 
boilers to stand any given pressure, kc. To illus- 
trate this better, I will give an example. We have 
a Lancashire boiler to make; the dinmeter is 9ft., 
and it is to work at a pressure of 75lb. I want to 
know how many flues it will require? The size of 
the furnaces, or furnace and flues? Their proper 
5 in the boiler? The size and height of 
ridge? Also proper strength of plates? A friend 
applying for a place as boiler inspector to a com- 
pany was asked these questions, and was rejected 
ugh not being able to answer them. ‘i 
can help us in this difficulty we shall be glad. 
Should you be able to state what it is necessary 
for candidates to know beyond these questions, we 
should be glad, as, doubtless, would many other 
readers of this journal. oe you for your 
reply in our last number, I subscribe myself— 
ORTH. 


[51155.] — Preserving Green Peas. — Take 
tender young peas, and wash them well. Then to 
one quart of peas, whilst still moist but drained 
from the washing, add half-pint of coarse salt, 
allowing them to stand overnight in the brine thus 
formed, filling them next day into bottles along 
with the liquor, taking care that a due 19 ae 
of the latter is supplied to each bottle. en cork 
tight or dip (for airtight sealing) in common 
oe) sealing-wax. Lay by in a cool place. 

erries.—Select fleshy, firm, and, by 5 
dark Morella cherries. Stone them, add to each 
pound of stoned cherries 30z. of crushed lump 
sugar; shake well together, and bring to boiling- 
point in a copper, or enamelled or good stoneware 
a It is advisable to keep well stirred during 

is process, to secure equality of effect throughout, 
and a wooden spoon should be used. Then empty 
out on a hair sieve, the juice being again put over 
the E and skimmed. 4 gT R 
jars, holding, say, about a pint and a „in 

ike the jars in which pickles are kept; and whilst 
the juice is being boiled, fill these jars with the 
cherries to about three-quarters full. As soon as 
the juice is ready—known by the non-formation of 
er scum—fill in over the cherries to within 
about a finger's breadth of the top: cork, and tie 
down tight with strong twine. Puta boiler with 
cold water on fire, in which place the jars in an 
upright position, taking care that the water reaches 
only to about two finger-breadths of the cork, and 
boil for twenty-five minutes. It is well to place 
some hay between the jars whilst boiling, to pro- 
vent fracture. Then let all cool down, and when 
cold take out of water, and seal corks with common 
pe ie The jara should then be stored in a 
cool place. In boiling the juice, care should be 
taken to avoid its wasting away too much by pro- 
longed ebullition. Despatch in 1 the jars with 


the cherries is therefore desirable.—) ERG. 


(51158.]—Sticky American Cloth. — Your 
bookbinder can supply you with a finish“ for 
the cloth. If not, you may purchase it of most 
stationers in 6d. and Is. bottles under the name of 
‘¢ Miraciline,”’ a clear kind of varnish which should 
be applied warm with a piece of sponge.—Dwust-* 
PAN. 

| re eS 

[51163.]—Cleaning. New Lincleuam.—Equal. 
parts of salad oil and vinegar is the best thing for 
the purpose, as it keeps it clean longer than skim ° 
milk, which is commonly used. If dirty, wash the 
linoleum first with soap-and-water. Soda rapidly 
destroys it, but soap or grease improves the wear.— 
DUSTPAN. 


[51166.] — Patent Sodawater Bottles. — I. 
know of no method effectually to fill Vallett’s ox 
any other tent sodawater bottles only by 
machinery. ese bottles are filed under gre 
pressure, and then inverted by patent fi 
machine to allow stopper to fall in its place an 
afterwards removed. H. W.C.” does not tell us 
what he requires to make ; if he will dọ so, I shall 
be glad to give him all particulars. The powders 
he alludes to must be a compound of acid and 
carbonate, which act only when in contact with 
water, giving off earbonic acid gas which fillg-the 
bottle, and, consequently, holds up the stepper.— 
R. R. R. af oss 


(51167.]—Drying Box.—Mine is made of teak 
lin. thick, with light-tight door in front; the ends 
project beyond the bottom to form legs; the top: 
and bottom are both double (4in. apart), and the 
air enters through a slit 3in. wide, and reachin 
right across the box. This slit is at one end, an 
the air has then to pass along the double bottom to 
the other end, where it gets into the box through a. 
similar slit, thus keeping out the light: and it gets 
out at top in a nilar way. Over the exit at to 
is fitted a tin or copper chimney 3ft. high, in whi 
burns a Silber lamp, giving a good draught, and. 
drawing a large quantity of air through. Inside 
the box are brackets (each having a levelling screw 
through it, with the poiut upwards), projecting 
from the ends, on which are laid plate-glass shelves 
cut the width of the box, but Siu. shorter. so that 
when the shelves are in place, if one is pushol 


t 
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close to the right end of the box and the next to the 
left, and so on, the air has to pass backwards and 
forwards over the plates. My box has three shelves, 
13in. wide and 32in. long, and will dry six plates 


15in. by 12in., or, of course, anything less that will 
lie in the same space. Some have ao arrangement 
for drying and warming the air before it enters the 
boz ; but I found this always induced blisters and 


frilling. Shelves should be far enough apart to get 
the hand in easily, say, 6in.—Fivem RESPICE. 


~ [51167.]—Drying Box.—Inclosed is sectional 
drawing of a drying box, taken from this year’s 
„ Year-Book of Photography’’:—‘‘AAAA are 
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shelves on which to put plates. In the drawer, B, 


is placed some lumps of a chemical of which I 
entirely forget the name—perhaps Mr. Editor can 
tell us. is chemical absorbs moisture ve 


rapidly, and the air in ing through it 5 
thoroughly dried. In the flue, D, is a small gas- 
burner, and below is a light trap, C, made of tin. 
The gaslight is for the purpose of causi 
extra rapi i 


GRaPHO. 


pie) Gouden Extract is simply diacetate 
of lead (poisonous), and the water a dilute solution 
in di water, and a very small l of 
ype 15 wine. Moro information if required. 


I51174.] — Double Action Harmonium.— 
There was some correspondence on organ - barrel 
pinning a short time ago, where querist was 
referred to back Nos. in Vols. XIX. and XX. Can 
you read music? If you like to advertise your 
address, I will look out these Nos. and let you have 
them at a reasonable price. To explain all you 
wish for would, I think, take about two pages 
of this journal and half a dozen engravings.— 
J. C. L. 
ra 


61175.) — Legal. — Partnership.—A.’s sepa- 
id out of his share in 


{51176.]—Canaries.—Put your birds in a new 
cage, and feed them on canary seed and millet, 
with a little maw seed; but no hemp or rape what- 
ever, and discontinue the egg food and canaridine 
bread. Soak some white bread in hot water, and 
after squeezing it out, add four or five drops of 
codliver-oil ; this give to your birds once a day for 

sa little while. Puta nail in their drinking- 
water, and a bath every day. The window of the 
room you keep them in (this time of year) should 
be open night and day. Probably you keep too 
many birds in the same cage. Overcrowding will 
bring on disease, and keeping them in a room with 
gas is injurious. Perhaps they are troubled with 
red mites; so put a nful of concentrated 
essence of quassia in their bath water, which will 
free them from these insects, and rub Keating’s 
1 powder into the crevices of their cage. — 

ULIA. 


(51178.]--Raising Water.— Lou have omitted 
to state what quantity of water you wish to raise 
up the bank in any given time. y would nota 
hyärauio ram answer your p , instead of a 
wheel and pumpe? The ram would need very little 
attention, whilst the pumps will require someone 
who understands them. With the amount of water 
and available fall, a ram would force up about 500 
gallons 24 Borra, ae would cost, fixed ready 

or work, £20; w a wheel and set of pumps 
would cost about double that price.—Lasor urls 
Vwo. 

151180.]J— The Lathe.—To ‘‘No Oxk.“ - Tou 
might possibly succeed with a wooden bed: but it 
would soon get out of truth. Covering it with 
sheet iron might make it last longer, but I wouldn't 


risk it. If I had not the money to pay for a proper 
cast-iron bed, I would wait till I G. PAR DOB. 


51181.J—Legal.— Bicycle Bells and Lamps. 
— You must carry these generally; but certain dis- 
tricts have their own by-laws and regulations, 
which must be consulted and observed. Such by- 
laws are made pursuant to Sections 26 and 35 of 
the Highway Act, 41 and 42 Vict., c. 77. The 
penalty for breach of such by-laws is not to exceed 
a fine of 40s. Tricycles can hardly be said to come 
under Section 26 dealing with by-laws, unless the 
words bicycle in the Act would, by the courts, be 
interpreted to include tricycles.— LEX. 


[51182.]—Mechanical.—(l1) The force neces- 
to move the cart over the obstacle is greatest 
at first start, and the cart begins to move up an 
inclination of 30°. The component of the weight 
W of the cart down such slope is W sin. 30°; and 
the component of the horizontal push P up that 
slope is P cos. 30°. These are equal, or P cos. 30° 
= 8 sin. 30°. Whence P = W tan. 30° = 1 ton 
x 0°57735 = 1293-3lb. (2) The component of the 
weight w of the screw along the thread is w sin. 0, 
O being the inclination of the thread to the hori- 
zontal; and the friction is the pressure at right 
angles to the thread, or t cos. 9, multiplied by 15. 
These are equal, or w sin. 0 = 15 w cos. 0, whence 
tan 0 = 15. But tan. 6 is also equal to the pitch 
p, or distance of the threads divided by the circum- 
ference of the screw, which is öᷣr inches. Therefore, 
p/Sa (ö, and p = 15 x Om = ‘Tőr = 2°356in. 
— DUBLINIENSIS. 

(51183.] —Legal.— Mortgage Interest.—B. 
cannot claim interest over again from A. which he 
has already paid to C. as his solicitor. Mind to 
take care of your receipts.— LEX. 

[51185.I— TO Sigma.“ It is quite . 
to ask when the new edition of my ‘‘ Electricity 
will be ready; but I wish I could answer. It is a 

t loss to me that it is out of print. The fault 
115 between me and the printer. I wanted to be 
ap 88 the very latest information, and the new 

ition is almost as much work as the first; so I 
have sent it by degrees to the printers, and they, 
i of getting along with it, and employing the 
devil“ to demand more copy,“ keep me waiting 
for matter which I often require to referto. In 


Y | fact, they want me to send them the whole work, 
while 


I have not been able to doso. However, 
half of it is printed, and a great deal of the rest in 
type; so I hope it will soon be completed.—Siema. 


[51187.] — Electrophorus,—Take a circular 
disc of wood lft. 22 in. in diameter, and jin. thick 
cover it all over with tinfoil (which you obtain at 
a chemist's, if you have not got any) as evenly as 
possible, ing care not to leave any points or 
roughness on its surface. Fix a piece of glass rod 
in 
1}ft. in diameter and gin. deep. If you can’t get 
one, wood covered with tinfoil will do as well. 
Into the dish pour melted resin, till it is nearly full. 
When this is cold the electrophorus is complete. 
The resin must be warmed and rubbed with hot 
flannel or catskin, and the glass handle of the disc 
must be also dry and warm when using it. It is 
impossible to make any electrical ap tus act 
properly unless it is thoroughly dry and warm. I 
suppose you know how to use the electrophorus. 
Take the disc by the glass handle, and place it on 
the resin, which must have reviously 
warmed and rubbed with catskin ; touch the disc 
for a moment with the finger while on the resin, 
and having removed the finger, lift up the disc by 
the glass handle. On bringing your finger near the 
disc you will get a brilliant spark. To charge the 
jar, hold it by the outside coating, with the knob 
close to the disc, so as to receive the spark. You 
will have to do this between 100 and times to 
fully c the jar. You ought to get a spark at 
least l}in. long from one the size I have mentioned. 
To save touching the disc every time with your 
finger, a piece of wire may be imbedded in the 
resin, in such a way that when the disc is placed 
on the cake of resin, one end of the wire touches 
the bottom of the disc, and the other end touches 
the bottom of the tin dish. This savesa good deal 
of time, which is a consideration when you have to 
charge & jar. The jar ought also to be quite 
hot.—R. A. R. BENNETT. 

(51193.;—Whooping Cough.—My five chil- 
dren are just recovering from a severe attack of 
os onb aan omp Ant I tried various reme- 

es, 80 , such as ipecacuanha wine, paregoric 
elixir, Roache’s embrocatiou, with, so far as Teould 
see, no benefit. I then tried turpentine, well 
rubbed in back and front, and small doses of 
bromide of ammonium. The effect was evident 
after or third dose, and although only about 
six weeks had elapsed from the commencement of 
the attack my children are nearly well. Car- 
penter ” should ask some competent chemist to tell 

im the proper dose for each child, as this power- 
ful remedy needs cautious handling. Plenty of 
fresh air and milk diet will assist, care being taken 
to avoid cold.—F. M. R. 


(51194.)—Engine Query. It is quite possible 


that the connections between the governor and 

valves are too weak, or that the throttle valve is too 

small; but most probably the two valves ure un- 

equal in area. If so, take them out and have them 

made equal, and the evil will be remedied. If not, 

ane size of valves, &c., and I will further oblige.— 
‘GINEER, Dewsbury. 


[51194.] -Engine Query.— Your throttle - valve 
cannot be a true equilibrium valve, or it would be 
practically frictionless. But I think for irregular 
work a wing throttle-valve would be much better. 
To state the proper size I should require the size 
of cylinder, speed, and working pressure. There 
may be other causes of the irregular i 
as the . being too stiff, 
work, the throttle- valve too far from the steam - 
chest, &c.; but whatever the cause is, if you will 
give full particulars, you are welcome to the best 
advice I can give you.— LABOR Omnia VINCIT. 


[51195.]—Clarionet.—A clarionet should not 
require voicing ” (as the querist calls it), because 
you may need a new reed; if the mouthpiece was 
previously correct, it oughtto be good now ; perhaps 
the new reed is too hard and stiff for the pare; 
if so rub down, or select another. 
reed requires somewhat less space between 
it and the mouthpiece than a soft flexible reed; 
but as a soft only needs a space of about 
th of an inch, you will see that it is not easy 
to say the exact distance, as the reed is too thin 
and flexible at the tip to admit any measurin 
applianoe. The reed should suit mouthpiece 
playeri lip; mouthpiece should suit player, and 
then be allowed to remain unaltered, and reeds 
should then be selected or adapted to suit lip and 


mouthpiece. If your mouthpiece is wrong I 
would put it right.—BaxTer, Church-lane, 
Hampstead. 


(51201.]—Desatroying Roots.—Some time since 
a lady complained to me that several small trees 
had been effectually killed (out of spite) by pour- 
ing boiling water round the roots.— OGHTEE. 


et) eee Mortgage Sale.—B. can 
certainly proceed against A. for deficiency after 
sale by action at law.—LEx. . 

ue — Music — Consecutive Fifths.— 
“« Tyro” asks why are consecutive fifths prohibited 
in harmony?’ If he has an ear let him try the 
effect. They are prohibited for just the same 
reason that a note out of tuns would be prohibited 
in the scale—because they annoy the ear, the real 
lawgiver in the case of 1 They are per- 
missible when they move in a con i n. 
There are some very good lessons on ony in 
Vols. XIX. and XX., to which your co ent 
may be referred, for methods of avoiding con- 
secutive perfect (as they are termed) fifths.—G. 


e middle of the disc. Now get a flat tin dish, | F. H 


(51203. Music Consecutive.Fifths.— Con- 
secutive fifths are not allowed, simply because of 
their barren effect on the ear. Consecutive octaves 
are disallowed for the same reason. Arrange a 
piece of music in four baas, tenor, alto, and 
soprano—in which several of them occur. ve 
them betwixt the bass and tenor, as the greater 
the distance the less objectionable they become. 
Listen attentively while they are pla or sung, 
and you will at once understand wh they are 
prohibited. Should you discover fifths in your 
composition, you can hange or invert either of the 
chords, and by doing so get rid of them. For the 
sake of illustration say you had a po of music 
with the chords of C, G, and C following each 
other, and, above this, in the tenor the notes G, D, 
G: here you would have consecutive fifths occur- 
ring twice. These could be avoided by altering 
the D in the tenor to G.—R. W. D. 


[61203.]-—Conseoutive Fifths are forbidden in 
harmony, because the effect is di ble. If you 
ask, why disagreeable ? then, 
hard and firm interval, declaring the key ; and, of 
course, „ . 5 uld 
su a co t of key, and an un- 
pleasant change on, because unnatural. The relative 

ys, such as the dominant, sub-dominant, and the 
relative minor and major form pleasant modula- 
tions. bag koya are not one tone 5 oe 
tonic, which is the effect generally produ y 

’s consecutive fifths. Besides, it is better that 

e bass should move by greater degrees than the 
upper parts; and contrary motion being generally 
most admired, makes the motion of l fifths 
more unpleasant. The thirds are major and minor 
almost alternately), hence their sweetness. It is 
orbidden to make two major thirds by steps ; thus 


A B in two parts music, and even in several parts, 


F 
such ions are not ornamental, because too 
igi parallel. As to how to prevent these 
forbidden intervals : (1) Use contrary motion. 
b larger stepe than the upyer parts; (4) Use some 
ger e up ; se some 
of the soon and learn their proper resolutions : 
(5) Sometimes omit a fifth and dou 
even sometimes the 3rd; (6) Remember 
passing notes, auxiliary, and other ornamental 
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notes, though they may render the faults less 
noticeable, are not regarded as any atonement for 
an error they are introduced to disguise; (7) 
Remember you cannot always adopt all, or even 
any one i device to avoid this error. 
Sometimes use one and sometimes use another, and 
practise till perfect.—HAMPSTEAD. 

(51205.] — Legal. — Security for Loan.—I 
should certainly think so.—LeEx. 


8 — Marriage within Pro- 
hibited Degrees. — The description, ‘ reputed 
wife,’’ has been held sufficient; but the correct de- 
scription, according to law, would be, “ A. B., my 
sister-in-law,’’ as she is not considered to be your 
wife by law.— LEX. 

[61208.]—Electrical Railways.—The formule 
required are given in most textbooks. Moles- 
worth’s ‘* Pocketbook,” for instance. They are 
based on the results of expriments. Read some 
recent replies in this paper.—G. G. 

(51211.] — Cistern Pumps. — In reply to 
W. S.“ respecting the cistern pump, I beg to 
inclose a sketch of one. Fig. 1 is a section of the 


same, and Fig. 2 an elevation. J is the vacuum 
air chamber and cistern, wherein is fixed the barrel 
Band bucket AIF. The barrel and air chamber 
EI is the tube, wherein works the bucket rod, 
which also (on top) works through a stuffing box 
K. The tube IE prevents the air in top air Bey 
ber A from working out at the stuffing box. The 
action is as follows:—On raising the handle the 
rocking standard N gives way, and the connecting 
rod L provenia an teral strain from being put 
upon the piston or bucket-rod when the bucket-rod 
descends, and on the down stroke the bucket 
ascends and brings with it the water out of the cis- 
tern J without any recoil in the suction pipe, no 
matter however quickly it may be worked, or if the 
draught be just within the limit of, say, 26ft., the 
8 3 quickly, or if in a long 
draught, slowly, balances the pressure of water in 
the cistern J, and by the time the bucket is down 
again plenty more water is in the cistern, so that 
this cistern is a ready means of preventing the suc- 
tion pipe from kicking. Of course, the air chamber 
Al answers its usua should the pump 
nozzle be stopped up and a rising main fixed on at 
A, or a hose fixed on at M for garden or other use. 
—P. J. Davies. 


[51214.]|—Boilermaking.—I am not aware 
that steel plates from Leeds Forge“ require any 
different treatment to any other steel plates, to 
weld which a little sand only is necessary, when the 
smith has gained a little experience in the heatin 
of the plate. Burnt borax and sand, lime ani 
sand, and salt and sand, have all been tried with 
varying success: but it is my opinion that the 
secret is in the heating of the plate, which can be 
gained by repeated trials only. A good clean gas- 
coke fire is the best. If you have a hearth with a 
pair of parallel tuyeres (commonly called tue-irons), 
the blasts of which meet in the centre of the fire, 
you will have no difficulty in bringing out a heat 
any length you require, according to the length of 
tuyeres used. If you have only a common hearth, 
with ordinary straight single blast, the best way 
will be for you to make a channel’ of firebrick, 
from the nose of the tuyere, extending across the 
hearth, so as to confine the fire to one iene narrow 
line. If “Boilermaker ” has not done any furnace 
welding before, I should recommend him to a 
heat of 6 or Sin. at once. Will the plate ed a 
over for welding, or will they be made V-shaped, 
and a piece laid in? If the plates are not more 
than yain. thick, I should recommend lap ; if over 
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that thickness, 
in.— BOSWELL. 
[61218.|—Flexible Strap.—The querist should 
use anindiarubber strap, and when springs are 
most defl put on the strap tight, and when the 
distance between the centres increases the strap 
will stretch, and when it decreases the strap wi 


I should V the edgesand lay a piece 


still be tight. I have known these straps to work 
and wear very well for light power. — ENGINEER, 
Dewsbury. 


[51218.]—Flexible Strap.—This can be done 
very simply. You want a bellcrank lever with a 
small pulley on one end to bear against the strap, 
anda weight at the other end. It should wor 
freely on a pin fixed into a post or stand, and the 
weight is to be heavy enough to keep the belt tight. 
If you want a sketch I will send one, but I scarcely 
think it necessary.—Lazsor OMNIA VINCIT. 


{[51219.—Linseed Oil.— Belfast ’’ must have 
a press of some kind to extract oil from linseed. 
Then he proceeds as follows :—Pound the seed in a 
mortar until it is well smashed, or he can grind it 
if he has a mill with edgestones; then place the 
crushed seed in a flannel bag, and insert that in a 
hair bag. Put the bag under pressure somehow 
and somewhere, so that the oil which is expressed 
is received in a suitable vessel. A common screw 
press would do if he can 3 a gutter 
round it. In the old-fashioned style the bags were 
arranged vertically in a very strong frame, and 
were pressed sideways by means of wedges driven 
in between them. The hydraulic press is used now- 
adays.—T. P. 


‘ep — Legal.-—Partnership.—Thisappears 
to be a complicated contention between partners ; 
and as it is already in the hands of one of our 
courts, it will, no doubt, be properly handled there. 
If you show soy Ae ustice, the Court will certain! 
see that you obtain your rights, and thay, by appli- 
cation, amalgamate the two actions, 1 necessary, 
so that there may be but one hearing, and also deal 
with the question of accounts of each business con- 
cern separately by reference, or in such manner as 
the judge or registrar may, in his or their discretion, 
think visable.—LEx. 

(51226.] —-Legal.— Deceased Wife’s Debts.— 
The debts contracted by your deceased wife you 
must pay; but you are not bound to pay those 
contracted by her mother.—LeEx. 


[51232.]—Jigs er Saw.—I send “A. V. Z.“ a 
very rough sketch of above, 


a that it will be 
a Bittle use in the matter, VE E, slides fused, 


cranks, and connect rod in the sketch. A is the 
slide; B, arms; C, table; D, pulley weighted to 
balance connecting rod and slide; E, crank.— 
SPHERICAL. 


[51233.] — Japanning. — Mix shellac varnish 
with very fine ivory-black, and paint over carefully. 
When dry, go over it with a smooth, flat brush and 
common seedlac varnish. Do not paint the same 

lace twice. When dry, and hardened by bein 
ept warm, go over it again with another coat o 
the varnish.--R. A. R. BENNETT. 
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The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this li ag Boor 
e t 


they can for the benefit of their fellow contributors, 


The Choir of the Imperial Chapel, St. Peters- 
burg, p. 276. 

. Electro-Motor, 276. 

Spanish and Italian Losomotives, 276. 

Brazilian Locomotives, 277. 

To “J: EK PP.” Hy. 


. Wheel Turnin . 373. 
Burnishing Gold 373. 
Phthisis, 373. 4 


Bicycle Repairs, 373. 
Liskeard and Caradon Railway, 373. 


50875. Potassium Chlorochromate, 374 
50876. Resistance Coils, 374. 
50877. Glass Polishing, 374. 


QUERIES. 


— 2 — 


51234. — Movable Lantern Slides.— Will some 
reader please tell me what sort of colours are used for 


y painting the comic slipping slides (for lantern), such as 


you buy at the shops? That they are not water 
varnished over, I am certain. e colours are 
where put on thick, but rather dull in the light W. 
2 will stand washing with water without smudging in 
the least. Small view slides are also painted with these 
colours. I do not wish for a lot of space to be taken 
with directions for manipulating these colours; simply 
give their name—varnish colours or what !—Grapno, 


51235. —Albo-Carbon Lights for Billiard 
Table.—Will some subscriber kindly give me his ex- 
perience from tical knowledge as to the advantage. 
or otherwise, of albo-carbon lamps for a full-sized billiard 
table !—whether they are mu trouble, the number 
necessary for a pa light, and if the accidental blow 
with a cue would be likely to cause the melted carbon to 
be spilt upon the cloth -A. A. MANTELL, M.D, 


2 acketing Cylinders. Some time 24 


y 


com 


: cy 
benefit must? (3) What is the most recent practice in 
marine engines regarding the steam jacket? (4) What 
per cent. of gain, if any, is derived by jacketing compound 
2 qe, initial steam pressure 75lb. per square 
inch —M. M. 


(2) 


[51237.|—Through Piston Rods.—What is the 
most recent practice ling through piston rods in 
marine engines! I have he that some makers have 
abandoned them in large compound direct-acting marine 
engines. Is this the case ! If so, was the advantage gained 
not equal to the extra expense! Replies to the above 
would oblige—M. M. 


\51238.]— Shaiting.— Nothaving had much experience 
in millwright work, I should feel — — if you would 
ask your readers the best mode in practice of getting the 
level of line which I should have to work to for erecting a 
long line of shafting !—Owe a LITTLE ‘Lost, 


[51239.|;—Cast-iron Water Mains.—I should be 
very glad if any of our reader would give me a rule how 
to . the pressure per square inch in C. I. W. 
pipes ? Also if laying them in a zigzag position, L 
with the surface of a 3 auy interference with 
such calculations! Is it requisite to have aircocks in 
service mains, as well as pumping mains’? If so, the 
most required place! Has lead a tendency to more con- 
traction, by being exposed to the atmosphere, after 
caulking? Is Dr. Angus rmith’s solution the best pre- 
ventive of corrosion! I am engaged laying C. I. W. 
mains, of divers diameters, and am desirous of becoming 
acquainted with the above items.—QuipnNuNc. 


451210. —Spring.— Would any readers tell me the 
sort of spring that would be best adapted to drawing a 
wire back 12in., into its original position? The 
could be only 1jin. in depth, but a foot in breadth, 
when attached to the wire, it would be pulled out by 
every action of the machine, which would used many 
times a day.—One IN DIFFICULTY, 


(51241.|—Black Japan.—Some years since some 
black japan was given me of a naphtha scent. A coat of 
it put on hot would be dry when cold. If mixed 
turpentine it turned a green colour. Can some one tell 
me if it can now be procured - W. CaxUax. 


51242.) —Secretary's Liability.—Some time ago 
I became a member of a temperance society, and after six 
months was appointed honorary secretary, instead of the 
former (who resigned), and wish to know am I liable for 
the rent of the premises, or any portion of same, in the 
event af the society being abolished ? The rules are not 
i and I have entered into no contract with any- 
body in the matterof the debts of the society, being 
simply acting as honorary secretary, and banded the rent 
to the landlord on one occasion.—IkELAND. 


(51243.]-— Resistance Machines.—I should like to 
have the opinion of some of our readers on the following 
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machine. Sketch is about one-third the size of one I bave 
made, W is the wood base; C. graphite carbon, about Zin. 
thick. and let into the wood by a groove; Z zino standards; 


iron screw with wheel. The arrows show the direction of 

e current. It is easily made and, as far as I know, 
effective ; but I have not used it for more than three 
quart Bunsens, and is entirely of my own idea.—H. 
Austr. 

(51944.)—Japan Stain for Wood.—Can any of 
ours inform me how to make a really japan stain 
which will cover well with one coat (or by dipping) with 
the brilliancy and blackness of common coffee-pot and 
dustpan handles ? I can buy it of stickmakers in small 
1s. bottles; but it is too expensive for my purpose.— 
Durrrax. 


B have a boy eight years old 

a turn towards the nose in one eye. There is no 
oculist within 10 miles, and before taking him I would 
like to know from some of our medical friends whether it 
is likely the eye could be put right; and if so, whether the 
operation could be done at one visit, or leaving the boy 
away from home.— DusryAx. 


[81%46.)—Conveying Pipes across a River 
Bed.—I want to ca the pipes from a hydraulic 
accumulator across a tidal river. Sloops and barges come 
dowa with the tide, d ing large stones, or their anchors 
afterthem. This necessitates the pipes being laid below 
the bed of the river. The tratfic up and down must be 
maintained without interruption. Perhaps some of your 
readers can suggest a way.— R. J. M. 


51247.]— Piano Keys.— Would Mr. Davies or some 
correspondent inform me how to put on correctly 
nome ivory on middle of piano worn hollow! I propose 
using celluloid or xylonite. Please inform me how to lay 
close on key, and how to shape to fit the black notes 
which are round at the end. Am wishful to cut them 
clean. Should they be shaped before glueing on key or 
after ’—IcNogauos. 


(51248.|—Closet Valves.—To Mr. J. P. Davirs AND 
Oruges.—Having in my house a closet valve similar to 
that illustrated on p. 3, Fig. 149, in Vol. XXXV. of 
% B. M.,“ I cannot get it to act. The air tap is constantly 

ing out of order, and wants regulating about every 
other day. I have employed a pombe, but with no 
success. If some reader ot the E.M.” would give a few 
instructions for same, it would greatly oblige.— 
AMATURBR, 


(81249.|-Killing Mice by FElectricity.— Being 
much troubled with mice, which are too wideawake 
to be caught in ordinary traps, I intend to play them a 
trick by means of electricity. I think of using a metal 
plate in connection with one pole ofa Leyden jar, and 
above it some attractive prey in connection with 
the other pole of the jar, insuch a way that the mouse, b 
simply sro po at the object, will be struck by the spar 
e0 as to be dead. I only want to know what size spark is 
required to kill a mouse, and what size apparatus I shall 
have to use to carry out my idea. I am not an electrician, 
and trust that some one of your clever correspondents 
will be kind enough to answer this query.—A. K. 


(61250.)—Air Lens.—A double concave air lens 
plunged into water produces an image like that produced 

y a double ve water lens in air. Explain the result 
by a diagram. t is an air lens}—Exquinga. 


iel render Sulphuretted Hydrogen.— Will some 
kind reader tell me the best and cheapest way to make the 
above on a very large scale, and the best method for pre- 
venting the escape of fumes! It is to be used for preci- 
pitation ?—Zetia NAIRN. 


151252. —Lanteru T arencies.— Will some 
reader kindly tell me how to take lantern neies! 
I have a quarter plate cameru (Lancaster's Merveil - 
leux ”); also the developing and fixing solution. Also, 
how are negatives touched up, and what kind of pencil is 
used !—Tyxo. 


(51353.]—-New Zealand.— Will some one acquainted 
with agriculturul life in this colony, kindly say where the 
best land can now be had, at what rate, and under what 
conditions ? Also, what return could be reasonably ex- 
pected from the investment of £400 or £500? Coulda 
sufficient knowledge be gained, by one unacquainted with 
fanning, in a few months, to render the working of a 
small farm remunerative {—J. H. B. 


(51253.}— Utilising Tin Boxes.—Will Jack of 
All Trades,” or one of ours, tell me how I can remove 
trom the fancy tin boxes, such as biscuit tins, the names, 
&.! I mean those iu black and gold. If che names, &c., 
could b- got rid of in a not unsightly manner, the boxes 
could be used for several useful and ornamental purposes 
from which they are now debarred.— W. Fy 


51255. — Income Tax.—I purchased an annuity of 
£150 a year from the Government; I get £60 a year 
trum the funds, thus making my entire income £210 a 
year, income tax is deducted. from both. Can 1 recover 
any portion ?—if so, will any of your readers tell me 
how : — SAVE. 


[51256.]—Legal.— Will Mr. Wetherfield kindly answer 
the following f <A. takes shop premises on lease for 
even years, and assigns to B. B., with written per- 
ui sion from the landlord (one of the conditions of the 
leuse) reuasigns to C, who gave references that were 
submitted to the landlord. C. has never opened the pro- 
tnises, and the landluid refuses to recognise him in any 
way as bis tenant, aud will not apply to him for rent, now 
overdue, but has jssued nwritagainst A., who hasrefused 
w pay. Is B. responsible to A. for repayment of the 
mvoey, and what is B. to do, failing payment from 
C. (who now appears to be a man without means, and 
there are no goods on the premises) to obtain re- 
pussession of the premises 1— B. 


(51257.)—Sourdine.—I have n good-toned harmonium 
with three stops (Expression and two Fortes); but the 
bass reeds are too powerful. Can some kind friend tell 
me how to remedy this, so as to soften the bass at 

leasure ? Could some arrangement be made to work 
trout front, below keyboard? And would bon 
a couple of extra holes in the top of wind-chest benen 
treble reeds increase the power of those which are rather 
weak [—J. Tay.on. 


(51258..—Right of Road.—Will Mr. Wetherfleld 
kindly answer the following ! A field, let out in 1 
is bounded at each end with a turnpike road, a foot and 
cart road is at one side of the field, leading from turnpi ke 
to turnpike. This cart road has been open to the public 
for 26 years at least, and during that time, two notice 
boards have been erected, warning ple against tree- 
parsing under pain of prosecution. may also add that 

o corpees have been carried over this cart road, alo 
the side of this field. Can this road be legally stopped up 
—and does the carrying across of a corpse constitute it a 
public road 1— T. LꝝRDS. 


51259.|— Pivots.—To “ R. E. B.“ — Will you kindly 
inform us if there is any advantage, apart from appear- 
ance, in the flat shouldered pivots we take such great 
pains in getting up 1— IH. B. 

161260. Holiday Tours. — This being the time 
when so many are about taking their holiday tours, vary- 
ing from a fortnight’s absence to over three months, I 
pro giving a fortnight to visit Northand South Wales 
and should be glad to know how to visit Wales in a 
fortnight and the probable expenses? I think I shall 
take Conway as my starting-point. Then, after that, I 

spending a fortnight in Ireland, visiting the Lakes 
of Killarney. How can I visit Ireland in a fortnight and 
the probable expenses? Afterwards I propuse going to 
Scotland and giving 14 days as my visit. How can I do so? 
Then I should like to know how to visit the chief s of 
land, giving three weeks to do so. and to finish. I wish 
to take six weeks on the Continent, visiting all the chief 
towns and places of interest. Can any of ours who ma 
have done the same or any one of the proposed tours, te 
me how I can accomplish this, the best places to visit, 
and the probable expenses for each tour — RAARLER. 


151261. —Legal.— To Mr. WETRERTIEID.—I am a 
married woman earning wages, and out of such wages I 
always paid my mother’s rent, althoush I was employed 
by a large firm in the country and my mother resided in 
London. The landlady looked for my remittances, and it 
was understood between me and the landlady that the 
same was to pay mother's rent, and I often addressed my 
remittances to the landlady and not to mother; but 
latterly, my mother being old, became careless, and my 
remittances were muddled away by her. Mother, becom- 
ing insene in October, 1882, she was ordered to an asylum, 
and I and my sister, also married (there are no brothers in 
our family), at once sold mother’s home up and divided 
the produce between us. By the rent-book, which is in 
mother’s name, there isa balance of £256. due to the land- 
lady for rent. I bave succeeded to mother’s situation, and 
am receiving the same wages as she did when sane. 
landlady now threatens to sue me to recover same. 
Can she sue me, and am I bound personally to pay! 
Ought not my married sister, who has no separateincome, 
be made to contribute IA DAUGHTER. 


51262.)—Legal—Bad Neighbour. — Will Mr. 

etherfleld kindly oblige? For a long time I have been 
annoyed by a bad neighbour overhead in my workshop. 
His workmen jump and dance about the floor, and at 
times it is a perfect'pandemonium. The noise so great 
you cannot hear a person 8 . and it is impossible to 
work; I often have to knock off work and leave the shop. 
For years I have had to stop late at night to finish good 
work after they have left off work above me. I am a 
loser of over £70 in loss of time and iled work. He 
wanted my shop, offered me a sum to clear out, and as I 
would not accept it, this wicked persecution is the result. 
T have plenty of witnesses. What can I do with him — 
Taw Years’ SuBSCRIBER. 


[51263.)—Ootton Seed Oil.—It is said that cotton 


seed oil is good for culinary purposes. Can any subscriber 
ona me if it can be purchased in this county — W. 


[51264. —Calculating Wheel.—Can any of ours 
explain the calculating wheel used by the clerks at the 
Moorgate-street station [—E. R. Dace. 


[51265.]—Punt.— Will someone be good enough to tell 
me the best way to make the joints in building a light 
punt !—and also which is the best dressing to use, paint 
or pitch ;—if the latter, how should it be applied! Any 
a as to punt building would be thanktully received f 
—Punr. 


(51266.)—Angle Iron.—Can anyone oblige me with 
the name and price of a good practical book on the 
„lengths of plain and angle iron rings ! I have one of 
W. Templeton's, but find the ange iron measurements 
ig wrong. Perhaps a brother smith will oblige.—Hor 

ET. 


(51267.|—Hot-Air Eagine.— Will any of ours 
kindly inform me how to make a hot-air engine Robin- 
son’s preferred)? A sketch would oblige—Neno. 


(51268.] — Oilcloths.—Will some of your readers 
give a good recipe for making oileloths. similar to those 
used for covering railway vans ’—Britansia Co. 


(51969.)—Ratio.—The ratio of circumference to dia- 
meter is given below :— 


3°141592653599793235 4626 (33532795 


Can anyone tell me, please, how this is computed ! 
SrwERICAL, 


451270.) Foot Tons.— Given a weight of three tons 
falling from rest through 40tt., what number of tuot-tons 
will that represent at the point of impact ! Rule 
wanted. —SrnERICAL. 


[51271.])—Teeth of Wheels. — I want to make a 
spur wheel of 60 teeth, 1 in. pitch, and dou't see quite 
how to get the diameter of piteh cuele by a rule. For if 
I take 60 at 11 pitch, it would not be lance enough, and 


would only give me the perimeter of a 6U-sided tgure; the 


ditference I can ace is between the tjin. chord and the 
circumscribing are: but how tu get the lengths of arc 
without doing one first and then multiplying! This 
would, not be accurate in such a large number of teeth. 
I shall feel grateful to any of ours for formula or some 
good practical workshop rule.—Sraericau. 


(51272.)-Sugar Manufacture.—Will some of my 
fellow readers inform me what amount of air- pump 
capacity is alowed per square foot heating surface, or 

on cane juice to be evaporated in a Triple Effet 
apparatus f Also the same question to apply to the 
vacuum pan, and how must I calculate the horse-power 
necessary to work these pumps ? Any calculations please 
do arichinetically.— W. B. 5. 


_(51278.)—Hereschoff Propeller.—A short time 
since, a friend told me that there is a propeller that 
works by a universal joint over the atern of buat, instead 
of having an ordinary shaft. If this is ao, will some 
reader oblige me with a description 1—R. B. W. 


(51274.)—Overatrained Piano—To Mr. W. H. 
Davirs.—I bought a 6? octave cottage piano (London 
make) about five years ago, aud it gave every satisfaction 
until within the last eighteen months, during which 
every tuning seems to make matters worse instead of 
better; in fact, of late I have been afraid of having the 
tunar to it at all. It is fully a note and a half below con- 
cert pitch, and he refused to take the risk of raising it, 
as he said it was already giving way at its present low 
pitch.“ On examination, I see the tuning plank hae 
sunk (so to speak) until it now rests on the soundboard 
which is bent quite hollow with the pressure. There 
do not appear to be any cracks on the top, though the 
surface is rather uneven. If I put bolts through into 
the wooden framework, will it be sufficient? Surely 
there ought to be some kind of resistance on the er 
side of tuning plank, besides having bolts through it. At 
present, I can see no bolts, though there may be some 
under the outside veneer — Pu zzzLRD Praxist. 


(51275.)—Paint.—Can anyone favour me with the 
composition or name of any paint or cement impervious to 
parattin oil and water, to make a barrel tight 1— Rox. 


(61276.)—Flat for Newtonian.—To Mr. Wasser 
orn Orug Rs. Would a piece of glass out of an old plate 
glass mirror (if cleaned and cut to shape) be true and 
smooth enough for a flat, and would one inch be the right 
size for minor axis of ellipse, and what the exact ratio of 
axis? Also, what is the best way of fastening the glass 
to the wire from eye tube, and is it silvered on face the 
same way as speculum !—GorTLixp, 


(51277.)—Mounting Telescope.—In mounting a 
rather e telescope, what is the best device for making 
the altitude movement of telescope on pivots sufficiently 
easy, and at the same time, rm enough not to drop out 
of position if left! Bhould the sockets have a movable 
clamp. worked by lever, or what ?—Gor.izs. 


51778. —- High Ohimney Shafts.—Can any sub- 
scriber tell me the publisher’s name of a book giving 
details of stacks over 100ft. in height, or has any paper 
been read on the subject !—W. C. 


[51279.)—-Flitch or Sandwich Beams.— Will one 
of your correspondents tell me where I can see printed 
particulars of any experiments made on these ms, 
showing safe loads and 5 beh Saag or any details on 
the subject of flitch girders ! W. C. 


(51280.)—Red Stain for Stone or Bricks.— 
Could any one oblige me by stating how to ea 
98 that will stand the weather for stone or bricks J— 


in Buildings.—I shall feel 
tly obliged if any of your kind readers could reter me 

any book or paper wherein is an illustration, aleo an 
account, of the method of removing buildings without 
taking them down or injuring them. I believe many have 
been removed in America. should be glad to know of 
any that have in England.—INTERESTED BUBSCBIBER. 


[A small chapel at Melton, near Woodbridge, was thus 
removed in 1861 or 186%. An engraving of the building 
and description appeared at the time in the IH ustrated 
London News, —Ev.] 


|5198?.|—-Keeping Alive of Polyzoa.—Will an 

of ours kindly give me a hint or two on the above ! 
have several times tried, but always failed. I have 

the water, and sometimes put water plants into 
tank with a view to keep the water sweet. My specimens 
have been taken from a canal. I think they are the 
Launcula repens. I cannot keep them alive longer than 
three or four days.—Ponp LIFE. 


(61988.)—Polarisation of Light.—i should be 
much obli if Mr. Lewis Wright or other oorrespond- 
ent ooul ve me information on the following 
points. (1) Inthe apparatus known as Nouremburg’s 
“doubler,” rays of common light vibrating in all planes meet 
the reflecting glass at the po ing a waves, or those 
which meet the g ass along their whole length are re- 
flected to the mirror as a plane polarised beam. Now, 
how is it that they can return from the mirror and pass 
up through the polariser to the analyser! My difficulty 
is this: The waves are of a character to be reflected 
from the glass the first time—why are they not 
retlected e second time? (2) suppose we place 
a thin slip of mice in mie pan of a ray of ordinery 
light, does the mica resolve all the rays into two 
planes at right angles; and, if so, would not the action 
of a single glass plate as polariser be made complete by 
putting a thin plate of mica in front of it, so that all the 
rays were in planes ready to be reflected or transmitted ? 
(8) On trying a certain slab of mica in the doubler on the 
lower stage, the colours are blue and yellow in the twy 
positions of the analyser. On putting the mica on the 
upper stage, the colours are also bine and yellow, but in tbe 
reverse position that is, the position of the analyser which 
gives blue on the lower stage gives yellow on the upper, 
and soon. What inference, as tothickness of plate, is tu 
be drawn! Is ita half wave plate? (4) Do I unders and 
Mr. Wright, in his Light” p. 271, to say thet ample 
gelatine iy atte colours in the B I bave 
tried, and failed to produce them. LI. B. A. 

(51284 ]—Coal Mibes — In Butler 's Arithmetical 
Questions.“ published about 50 sears ago, it is stated, 
„n the authority of Mrs. Pioszi, that those wholabour a 
our Northern coal mines are often natives of the diam 


Auc. 3, 1888. 


region, where many ha ve been known to be born, and work, 
and die. without ever having seen the sun, or other light 
than suchas a candle can bestow.” Is this statement 
correct ?—LAMPLIGHTEB. 


451285. Defective Dynamo.—A little dynamo I 
have been using for some time, after giving very fair re- 
sulta, has now become almost useless. he armature 
is a Siemens bobbin, and the commutator is a little brass 
cylinder divided into two segments. I have the spindle of 
Armature geared on to a pulley 2ft. in diameter, which is 
turned by hand. The machine, with about 100 revolutions 
«of the large wheel to the minute, lights several small 

Siemens lamps - at least, it did so for several months. Now, 
and quite suddenly, the current of electricity is reduced 
ta of what it was, and the upper collecting brass 
«trip, after a few turns, becomes very hot and discoloured 
at the point where it touches the commutator. The same 
«-ffect is observable along the edge of the upper cieft of 
the commutator. These brasses all smell of tire, and the 
spurking at the commutator is frequently reddish in 
colour, I have tried all I know to discover the cause of 
this defect, but to no purpose. I have varied the position 
4nd pressure of the collecting brasses. I have taken 
the machine almost asunder and cleaned all its brasses 
‘with emery paper. The commutator is quite insulated, 
and the narrow grooves between its segments are free of 
conducting particles. Excessive speed ia not the cause, 
for the apparatus gave good results for long enough at 
higher speeds. Iam fairly ata deadliock.—BUBSCRIBER., 


[51286.J—Invisible Patohes.— Will some of our 
co ehts kindly inform me how to put invisible 
patches on boots. I have tried several things advertised, 
but cannot succeed with them; patches let go when once 
worn I JOINER. 


{51287.)—Deodand.—When I was a lad, I recollect 
reading opn of an inquest on the body of a man, 
who was k by the explosion of a steam engine, and 
it was stated, that “the jury laid a deodand of (I think) 
£20 on the engine.” Has the law, authorising such levy, 
been repealed, or has the custom lapsed by disuse 1— 
LAMPLIGRTER. l 


(51288.]—Oylinder.—Whilst visiting one of the 
London sewage pumping stations on Tuursday last, I 
was infor that at the Southwark and Vauxhall 
Water Company’s Pumping Station, at Lambeth (I 
believe) is the largest cylinder in the world. My in- 
formant did not know the size, and I was unable to get 
to see it. Could anyone give the size of the cylinder and 
some particulars of the engines! I was not purticularly 
struck with the finish and cleanliness of the Metro- 


olitant Sewage Pumping Engines !—Lazor OINIA 
INCIT., 


(51289.]—St. George's Telephone.—Will some of 
our readers kindly give particulars of this telephone !— 
as also of the special form of battery used in connection 
therewith !—B. D. J. 


[51290.] — Making Glass I 
Steam.—Can any reader inform me of an inexpensive 
chemical which would make glass proof against steam, 
and also keep same clear and bright Eb R. 


(51291.J—Harmonium.—Will some reader kindly 
supply me with the dimensions of fceders, reservoir, 
case, &c., for a two-row harmonium !—together with an 
hints which may be thought useful! The keybourd and 
soundboard will, of course, be purchased y made.— 
W. Dakvayp. 


[512. -Magneto — Electric Machine. — To 
1 E on . wee to make one of 

1e ve wi nent horseshoe magnet placed 
horizontally, Information on the following will mach 
oblige. How much covered wire must I use for each of 
the armature cylinders? (2) If the commencement of 
each coil is soldered into the iron bar which con- 
nects the two cores, where should the other ends be con- 
nected to 1—and ahould cores be a bundle of small wires 
or two large ones! (3) How can I make the break piece, 
and how shouid the spring be arranged 7—.4. V. N. 


(51293.]—-Deep Sea Fishing Tackle.—(1) Will 
some one tell me how to make the above! I purpose 
buying the hooks and fixing them on to the gut myself. 
Any information will be thankfully received. (2) Can I 
obtain good fishing at Falmouth and the coast of Devon- 
shireand Cornwall !—E. D. P. 


(51234.]—Lenses.— What is the difference between a 
view and portrait lens? Cannot one be made to answer 
for the other ! What are the measurements of plate. 
plate, and 1-1 plate 1—G. C. B. 


(61295. |—The Tricyole for Sea and Land. Can 
any of 9 readers give a description of the tricycle by 
whieh owner recently crossed the Channe! after riding 
down to Dover. I understand that the framework is 
something like a boat, and that when it is rejuired to 
enter the water it is covered with a tarpaulin or the pre- 
pared canvas like that used in the Berthon boat. Perhaps 
take of this tricycle are mude to fold up like the Berthon 

at! Any information will oblige, as it is evidently a 
useful invention.—C, H. 


———— a a —(——— 


ervious to 


Ax ascent has recently been made of the volcano 
Tongariro, New Zealand, the main crater of which 
turns out to be a mile in circumference and 400ft. 
deep. Boiling springs, which emitted vast volumes 
of steam and sulphurous fumes, were observed at 
the bottom of the crater. The Ruapehu was also 
ascended, the snow line being found at an altitude 
of 6,000ft. Vegetation ceased at 7,400ft., and the 
total peieht proved to be 10,000ft. An enormous 
crater was filled with snow. 


Tre Cunard Company have contracted with 
Messrs. J ohn Elder ad C5. for the construction of 
two steam ahipe, of 8,000 tons, and 13,000 horse- power 
each, with a guaranteed speed of nineteen knots per 
hour. These vessels are for the North Atlantic 
service between Liverpool and New York. Their 
dimensions will be— length, 500ft., beam, 57ft. ; 
depth, 40ft. 
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„ AU communications should be addressed to the Eprros 
4 the ExOLISR Mxchasio, 31, Tavistock-street, Covent 
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HINTS TU CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ngs for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 


tools oth — be archased, lies givi 

ols or other ean be p or replies giving 
such information, cannot be inserted except as advertise- 
menta. 6. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
wardon, aan the names of correspondents are not given 


%% Attention is especially drawn te hint No. 4. The 
general 8083 d it 5 it with ved 
the and it is not fair to occupy i ues- 
tions such as are indicated above, which are only of 
vidual interest, and which, if not advertisementa in them- 


selves, lead to replies which are. The y Sale 
Column?“ offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


~ BAÇK NUMBERS. _ 


Wr receive so y queries asking for directions how to 

make man ruments and appliances which have 
been fully described in back volumes that we have com- 
piled a list, which we shall insert in this column at inter- 
vals, of those most frequently sent, and as the numbers 
are still in new subscri should consult the list 
before sending their questions. 

Batteries: Nos. 715, 718, 721, 724, 728, 731, 784, 741. 

Bellows camera: Nos. 475, 480, 894, 897. i 

Bookbinding : Nos. 613, 627, 770. 

enta : Nos. 877, 729. : 

ils, induction : Nos. 620, 640, 779, 797, 832, 885 

Coils, medical: Nos. 844, 568. 

Copying processes: Nos. 750, 753, 761, 763. 

Electric bells: Nos. 545, 558, 797. 

Electric machines: Nos. 368, 880, 628, 759, 840, 846. 

Electro-magnets . 772, 783, 864, 872. 


tang: No. . 
Lacquers : Nos. 429, 475, 622, 866. 
eto-electric machine: Nos. 876, 589, 788, 828. 
Ni -plating : No. 808, 811. 
Silver-plating : Nos. 830, 868, 869, 870, 871, 874. 
V es: 821. 478, 610, 675, 601, 728. 775. 


The following are the initials, &c., of letters to hand 
to 8 evening, Aug. 1, and anaoknow!l 


4 


Cross_ey Baos.—H. Nixon.—Coo and Co,—J. 
Smith.—C. J. 8immonds.—A. E. Studd.— Quack.—W. 
A. 8mith.—J. G.—E. J. Forster.—J. F.—F. R. C. 8.— 
H. King. — Puzzled.—J. B. — Simple Simon.— 

ramus.— Wants to Know. linder Bore.— Parade.— 

B. W. Fluke.—J. W.—Salvo Jure. Clyde. A Subscri- 
der of Many Tears. J. H.—G. J. H.—C. L. Hett. 


Jons Stevens. (We do not know who made the paper 
in question; but have no doubt that any paper maker 
would prepare it for you if the order were sufficiently 
large.)—Peiaco. (Certainly, only it is rather expen- 
sive. You will find details in back numbers.) — Winz 
Workers. (You can coat fancy articles with gold 
silver, copper, nickel, brass, &c. ; but if we understan 
what you are driving at, nickel will suit you best. All 

metals except gold and silver soon become dull when 
exposed, but nickel will keep its polish for a time 

and is comparatively cheap. In time, even gold and 
silver become dull. There is nothing cheaper than 
copper, unless galvanised, i.e., zinc-coated, wire will 
suit.) —AN Anxious ENQUIRER. (Bessemer's gold and 
bronze psint, to be had with suitable varnish for mixing 
of artiste’ colourmen.)— J. Ross. (See p. 820, Moire 
metal. 2. Ordinary tinman’s solder, and for flux, 
spirits of salts killed with zinc clippings. Look through 
your back numbers.) J. W. T. (Will not the series 
of articles by Mr. Sprague in the last volume answer 
pu requirements ? Electrical measurements are very 

ully treated there.) —DAmTrR RR. (Several remedies in 
back numbers. Soaking in hot water with a handful 
of bran or hay is a good thing.)—A. Sugars, (One 
horse-power nominal would, no doubt, do the work; 
| but there is nothing lost by having a more powerful 

size, if you are likely to tax it to the full power. The 
| larger engine costs more at first ; but it uses gas only in 

proportion to the work it is doing.) W. B. (See the 

. Indices for references to sundry notes about utilising 

old tin cans—No. 910, p. 602, for instance.) SuOOT ER. 

(Entirely matters of taste or fancy. If the query were 

answered you would have à variety of opinions, and in 

the end would please yourself. It B of little interest to 
our readers, though you will find something about the 
choke bore in back volumes.) — Orp NaCu. (You may 

not care about it, but othersdo. You will have seen a 

query asking for the information ; but youry is rather 

a wider request, and one not so easily answered. How- 

ever, we insert it in the replies.) —AuArzun. (The 

exact date was Nov. 27, 1874; but you should also read 
the replies. You will not find many agree with you as 
to the importance of the recantation.)—W. R. (If 
it is guttapercha, you have merely to stick a piece over 
by means of heat; but we suspect you mean vuleanised 
rubber, and it is doubtful whether any one can make a 
good job of that. 2. You should have said what sort 
of a boiler. Wash it out thoroughly, and if to stand 
dry, coat the inside with limewash. If wet, let it be 
kept quite full of water.)—Vutcan. (You will find 


the various processes described in a series of articles on 
the Indiarubber and Gutta Industries —especi 
„ pp. 30, 64, Vol. XXXIIL. 


ai pp. 562, 611, Vol. 
Indiarubber is soluble in bisulphide of carbon or 
mineral naphtha. You might find references to 
‘many hints by searching the indices.)—A Lap. (We 
answered you on p. 374. How could you know whether 
we had received the letter if you did not take the 
trouble to look for the answer! Your question is very 


question 
' clear ; but the answer would presumably be, by stud 
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indefinite, and is best answered by asking another. 
Have you a furnace, or access to a chimney where you 
can rig one up! You must have a crucible and some- 
where to heat it before you can melt brass.)—A 8us- 
8cCRIBER. (You despise us for OE poison.” 
We pity you if you can swallow the antidotes you have 
been good enough to send us. We cordially agree with 
you that, generally speaking, politice are inadmissible 
in these pages: but in the instance referred to, while 
constrained for once to allow an old correspondent to 
express his opinions, we felt bound to add our own 
test.) —E. B. (For address, see his advertisement 
t week on back pee, A. J. 8. (Go to a medical 
man, and at once.) —- Joux POR. (Never you mind 
about the scholarship. Put the information into as 
ood a shape as you can, and we will do the reat,)— 
oswaLL, (We do not sell them, but ey oe be had 
of Allen, Ave Maris-lane, by ordering ugh ari 
boolaeller.)—A Won:: ind MAX. (If you leave no 
half of the property will go to your wife and half 
equally snug your brothers and sisters, If you wiah 
your wife to have all, make a will. It may be very 
simple and short. Lou need only write that after pa 
ment of your debts and funeral expenses you lea ve 
your property to your wife for ber own use and benef 
A solicitor will make such a will for a very 
charge, and it will be safer.)—Kent. (The Coven- 
try and Centaur convertibles are thoroughly re- 
liable and serviceable, and you could not go wrong 
with either, 2. The stiffness will disappear 
regular use. 3. Colza or paraffin, 4. Specifics for 


F have recently been given, and many 
times in volumes.)—TaicycList. (Smith and 
Bon's maps are g : 
bookstall. Try, also, Stanford, ep erin Bed oy — 
H. P. (There is no possibility ef your fı obtaining 
any relief by correspondence. A medical man must 
examine him and endeavour to discover the cause of 


his ailinents.)—Musio. (Kous- is not ve 
the works of the writers on harmony, com 


very 
tion, ae 
—Pranouetr. (It will do what it is to do, an 
nothing more. See the index of Vol. XIX. under 
heads Table Turning,“ Planchette,“ &c. It canno 
and never does, answer questions unless one 
the operators knows what the answers should be.) — 
Sussex. (Have you forgotten Hint No. 4 above! 
Noatu. (If you want to do much work of the kind, we 
should recommend you to procure Richmomd's 
„Grammar of Lithography,” Wyman and Sons; but 
if you only want to know the outline of the 
that will be found in the cyclopedias, or h back 
volumes—for instance, Vol. X., pp. 460, 478, Val. XII., 
p. 617, 1 the index.) - ST. Ausyy’s. (The 


DE GamBA. (The query is purely personal, and a few 
lessons from a er would help more a whole 
volume of instructions. See, however, the indices of 
recent F squirex, (See Dr. Ed- 
munds letters, especially that on p. 209, Vol. XXXVI. 
—J. J. S. (All such questions have been ans 
many times in back volumes. Success depends more 
upon the workman than the materials. Yuu can use 
size made of isinglass if you like, but ordinary will do; 
and you can varnish with white hard or the best pale 
copal; or you can French-polish.)—Ozone. ve the 
indices, and particularly p. 188, Vol. XXXV. The 
spark is required, so that a machine would be more 
useful than batteries. unless you have also a coil.)— 
Urice Deccr. (Certainly an amateur can, if he can 
use a mechanic’s tools; but possibly an amateure 
might tail. There is no book giving the details you 
require ; but you might learn a deal by diligently 
reading your back vulumes.)—Watsr. (If you have to 
ump the water into a cistern, you will do-more work 


in getting it there than it will give out by its subse- 


quent f The power of a water motor depends 
primarily on the head of water working it. According 
to your sketch, you would get very little, and we fail to 
understand bow ypu get the water from the lower cis- 
tern into the upper.)—Hercutrs Maren. (Twopenny- 
worth of varnish expensive! And that would be more 
than enough, unless it is a. monstrousdesk. The ink- 
stains can be removed with oxalic acid (see indices) ; 
but perhaps it would be better to scrape the wood cl 
and Fren 
copal.)— MAL TR. (If gold-leaf is too dear, use 
Bessemer’s gold paint.) —MATERTAMU ILIAS. (2 
rently you want paint. the indices under Painting 


Lantern Slides, Glass Painting, &c.)—F. G. (Gore 


says the coating is oa when the currént is of the 
right strength.)—R.: (See the articles upon dynamos 
‘in recent volumes.)—G. Parpor. (Possibly you mean 
the Notes on Dynamos.“ If so, see the indices of last 
two volumes. They commenced on p. 176, Vol. 
XXXV. It would be a waste of time to look out the 
numbers when you do not appear to know what it is 
you want. 2. oce p. 493, Vol. XXXVI. for of 
the winding of armatures. )—Ricuarp. 
best ink, writing pale, but turning 
Log a is an inferior substitute for galls. J 
-however, make a very good ink. Ammonia slum is 
alum made with ammonic sulphate. Any ter or 
‘dealer in chemicals would supply it to order. The car 
‘bolic acid in B. isa preservative against mo and 
should be added to other recipes.)—G. Fryzr. our 
letter is full of assertion, but is barren of Are 
you not aware that the subject was f ted some 
years ago in our columns by those who, from their 
position, certainly ought to know someing about it! 
ommence with p. 146, Vol. XVII., and read what has 
deen written since, If you have any practical informa- 
tion to give, by all means send it; the present effusion 
,oontains only one or two statements, and those, we feel 
sure, would be contradicted next week.)—New Son- 
BCRIBER. (Fuse 46 parts prussiate of potash, 32 of sul- 
phur, and 16 of pure carbonate of pee in a cruable, 
ein careful not to heat too much. When cold, dis- 
solve ia water, filter off the aleur, and add a solution of 
nitrate of mercury to it aa lang as a precipitate falls. 
Filter again, and wash the precipitate in several waters; 
then, when nearly dry, roll it up into balls of the de- 
sired aize, which should be covered with tinfoil. 2. 
We do not know such a book, but every textbook gives 


had at any railway“ 


eam 
polish, or if it must be varnish, use the best 


` 
— 
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a number of experiments, and there is a book called 
the Magic of Science, which might be useful. 3. 
Bunsen or bichromate—the first for power and economy, 
the latter for convenience and pleasantness. For full 
inatructions for making the latter, see p. 65, Vol. 
XXIX. ; ditto for Bunsen, p. 468, Vol. XXVIII. You 
will want. say, ten cells of either to make sure of not 
having a failure. — G. C. B. (It is printed from lead 
plates, which have been impressed by the gelatine film 
on which the photograph was taken. You will finda 
description by the inventor in Vol. XVIII., p. 518.) — 
Patentee. (Practically, it is impossible to obtain a 
forei atent without employing an agent, because 
English inventors are unacquainted with the details of 
Continental and American patent law, and because the 
necessary steps must be taken on the spot at the various 
foreign patent offices. There is no society of the kind 
mentioned.)—One Harp Ur. (Blood poisoning is not 
a skin disease, Your medical man is in all probability 
right, and you had better continue to follow his in- 
structions.)—Jack. (Taken moderately, and under 
medical advice, its effects are good, especially on the 
skin. Taken habitually, and in excess, it is weakening, 
and will in time cause the evil you ure trying to avoid.) 
—C. W. (If the tenant is a weekly one, the notice 
named issufficient.)—F. W. Jones. (In type.) 


CHESS. 


— a — 
Ac. Communications for this department must be 
addressed to J. Pizrance, Bryn Rhedyn, Llandwrog, Car- 
narvon. 


PROBLEM DCCCXLVI.— Wnart’s in a Nase?” 
Black. 


ERER 
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[6+7 
White to play and mate in two moves. 


BOLUTION To M4. 


White. Black. 
1. Q-K Kt 4 f: iori 1 
ing Q or B (a) 
2. Q-B 3 (ch) 2. Q or B takes Q mate 
(a) 1. P-R 8 (R) (b) 
2. Q-R 4 (ch) 2. R takes Q mate 
(b) 1. P-R 8 (Kt) 
2. Q-Q sq 2. Kt mates 


NOTICES TO CORRESPONDENTS. 


Coankor Solutions to 843 by D. Mackay, H. Jacobs 
(good key move), Dicky Sam (a capital problem, by 
far the best three-mover which has yet appeared : but 

iati end o E V. P. (difienl 
variation 1. fes ) V (difficult pro- 
blem, the threatened stale mate being misleading) ; to 
$44 by Dicky Sam, R. A. B., H. Jacobs, D. Mackay. 


J. C. H. The solution to problem 842 ia perfectly correct 


. K 1 on 
kiukaat” B takes Kt mate fl KEQ 5 
2. P-Q 4 dis. ch mate. Perhaps you have not observed 
the White Bishop at K-R 2.1. 
Mac. ge notice above to J. C. H. You are correct in 


your definition of sui-mate. You will thus find 844 
quite sound. 


H. C. H.—The best handbooks you can get are Gossip's 
and Cook's Synopsis (last edition); in German, the 
Handbuch. 

J. RusseLL, F. <A. Vincent, and II. B. Reynolds 
are thanked for the games. 


For the preparation of cathedral glass, flashed 
ər wholl slotted, blown or cast glass plates are, 
under eat patent, 22406, coated with a mix- 
ture of egret parts . basalt, potash, salt- 
petre, and calcined borax made into a paste with 
water and subjected to a red heat after drying. 
The temperature must be high enough to fuse the 
coating and soften the glass simultaneously. The 
cooling is effected in the usual manner. 

Accorprng to a recent German patent, No. 
22091, for process for preparing a pressed enamel 
ou glass, a mixture of dry enamel, thick pine oil 
aud dammar lac is laid on the glass ina semi-dried 
state. After drying the drawing is pressed in. The 
enamel is then burnt. Thus it is possible to repro- 
luce the forms of figures in slight relief, also the 
feathers of birds, hairs of animals, and veins of 


leaves. a 
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USEFUL AND SCIENTIFIC NOTES. 
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Bleaching with Peroxide of Hydrogen. — 
Oxygenated water, a common name for peroxide of 
hydrogen, has attracted within the last few years a 
good deal of attention, and it has been successfully 
employed in bleaching and for other 
It is now stated that Mr. P. Ebell, of Pfungstadt, 
near Darmstadt, has succeeded in preparing 
economically a product pure, stable, and of cou- 
stant strength, and capable of being easily trans- 
ported to long distances, and to be kept for years 
without losing its bleachiug properties. Among 
other applications of this product, that of the 
decoloration of animal fibres is the most important, 
as it does not contain some of the disadvantages of 
other bleaching agents. For wool and silk, it is 
advisable before bleaching to cleanse the materials 
thoroughly, so as to eliminate all the greasy sub- 
stances and impurities. For this purpose, Mr. 
Ebell recommends a bath in a solution of tive parts 
carbonate of ammonia to 100 of water, this bath 
being followed by a soaping and thorough washing 
with water. The bleaching itself is performed 
either by immersing the materials in the solution of 
oxygenated water, and left there at a temperature 
of from 20° to 30 C., until the decoloration is com- 
plete, or the materials are impregnated, when they 
were wrung out and exposed in a room heated to 
about 20’ C., when they are left to dry. 


In New South Wales, the result of an applica- 
tion to the courts by the Commissioner of Railways 
has been a decision that the Tramways Act does 
not authorise the employment of steam motors 
upon them, and it will be necessary, therefore, for 
a special meeting of Parliament to be called to pass 
a special Bill. 


PROFESSOR PALMIERI announces the existence in 
the lava of Vesuvius of a substance giving the 
spectrum line of helium,“ an element hitherto 
recognised only in the sun. 
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ING NEWS,“ published every FRIDAY, Fourpence, 
at 31, Tavistock- t, Covent-garden, London, W.C. 


“THE BUILDING NEWS” is the Princi 
senting Architects and Builders,and has the 
of any Professional Journal in the kingdom. 


Ev Workman should insist on seeing “ THB BUILDING 
NEWS "ev week at his Club or Coffee House. He will find 
more Lists of Tenders'’ for new work in it every week than in 
any similar paper, and can thus judge where work is likely to be 

He is specially invited to make use of ‘* Intercom- 
munication ” if he wants know anything about his trade, to 
write to the Editor it he has any suggestions to make, and to 
advertise in the when he wants work. 

The charge for Advertisements for Situations is One Shilling 
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Journal, repre- 
est circulation 


TERMS OF SUBSCRIPTION, 


PAYABLE IN ADVANCE. 


6s. 6d. for Bix Months and lls. for Twelve Months, Post- free to 
any of the United Kingdom. For the United States, 13s., or 
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éd. each to cover extra postage. 
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delphia, are authorised to receive subscriptions for the United 
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Holloway's Ointment and Pills.—Skin diseases, 
scrofula, scurvy. This class of complaints not vag” 4 affects the 
individual, but is too frequently transmitted to the eo olay,” 
How important, then, under such serious consequences, it 
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Wanted, all kinds of useful Apparatus, in ex 
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Billiard Table. Slate bed, 5ft. 84in. by 2ft. 10in., 
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DIMENSIONS AND RESISTANCE OF 
WIRES. 


By Joun T. SPRAGUE. 


To subject is one of great importance 

to the growing application of . 
and many inquiries are constantly made 
about it; so that, as it is now some few 
years since I gave in these pages the fullest 
information on the subject, I propose to 
give our readers the benefit of the re- 
searches, literary and experimental, which 
I have made for the new edition of my 
“ Electricity.” 

Here I should like to utter a stage whisper 
to the editors of other papers: it is, nd 
doubt, very flattering to see one's labours 
appreciated—of course, I take it as flattering 
(cheap, too!) when my papers are found so 
valuable as to be reprinted, and doubtlessly 
our Editor looks at the matter from the 
same point of view—only the flattery would 
be better esteemed if the reproducersacknow- 
ledged the source and the author of the 
work they esteem so highly. On this point 
I quote from The Electrician of 28th 
July :— 

‘“ The Electrical Review (American).—This 
paper is appropriating Mr. Sprague’s work 
on ‘Secondary Batteries,’ as given in the 
ENGLISH MECHANIC, but so far without 
‘giving any credit to the paper in which the 
articles originally appeared. Our American 
friend may sce a difference, which we fail to 
see, between stealing literary matter and 
stealing one’s coat.” 

Others who see the articles in the American 
Electrical Review, and value them as highly 
as the Editor of that paper appears to do, 
may now know whence they are derived. 
If this is somewhat like blowing one’s own 
trumpet, that is surely justifiable when 


some one is trying to steal it and one wants | P 


to call the police. 

(1) CONDUCTIVITY AND RESISTANCE are 
the converse of each other, but there is this 
important difference Resistance is absolute 
and measurable in standard or other definite 
units. Conductivity is only relative or ab- 
stract; though it is usually stated as 
relative to copper as a standard, still this is 
only relative, as it fixes no dimensions. 
Conductivity can be ascertained only by 
ascertaining the actual resistance in a given 
case; then by calculating what would be 
the resistance of pure copper in like con- 
ditions, we obtain the relative conductivity 
of the substances examined. Conductivity 
must not be confused with conducting 
capacity, $$ 8 and 9, which is the power of a 
definite circuit to transmit current. 


Specific Conductivity. 


(2) Under the same conditions of dimen- 
sions, different substances have different 
capacities for transmitting current; that is 
to say, different molecules differ in their 
relation to electricity as they do to heat. 
This relation is most easily measured as a 
resistance of a fixed dimension: a unit of 
dimension, now much employed in connec- 
tion with the CGS system, is one cubic 
centimetre, used as in Col. III. of Table I. 
of Resistances, where specific resistance 
is given in the CGS units of resistance per 
cubic centimetre of the substance. This is 
useful with liquids and insulators whose 
resistance is large, but as relates to metals, 
and to those using only the ohm. unit, it 
conveys little meaning, and the familiar 
form of a wire is that which best conveys 
the facts to the mind. A wire either of 
definite dimensions, such as 1 foot length, 
"001 of inch diameter (conveniently called a 
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mil, which must not be confused with the 
millimetre), is a very practical unit, while 
for some purposes a wire 1 foot in length 
and weighing 1 grain has its uses. These 
units will be employed here, and Table 
I., derived chiefly from the labours of 
Mathiessen, gives the most important par- 
ticulars employed by electricians. Col. II. 
is the specific conductivity referred to silver 
as 100. 

3. Allis usually have a higher resistance 
than that of the mean of their components, 
which appears to indicate that an actual 
chemical combination has occurred, not a 
mere mixture of the metals. This property 
even affords a means of classifying alloys as 
of these two orders. Thus the alloys of tin 
and lead differ slightly from the mean, 
while that of tin and antimony has only 
1-30th of the mean conductivity, indicatin 
a much closer combination. Other physi 
properties attend this classification. Í have 
even found that the specific resistance of a 
wire affords an approximate test of its con- 
stitution. Thus the resistance of German 
silver wire, reduced to the foot in, varies 
from 2°60 ohms. to 4°09, according to the 
proportion of nickel it contains, that of pure 
copper being 219 only. 

4. Alloys are also affected by heat, as to 
their conductivity, differently from pure 
metals, which it will be seen renders some 
of them very useful. Particulars are given 
in Table I., below the pure metals, of a few 
of the most useful alloys. Asa consequence, 
ordi commercial metals (which are 
via alloyed with foreign matters) have 
a higher resistance than pure metals—a fact 
of great importance as regards copper. 

5. Hardness generally increases the resist- 
ance of metals ; this shows that transmission 
of electricity depends upon molecular con- 
dition, for hardness is a state of stronger 
cohesion and rigidity, and therefore of less 
freedom of motion. Annealing diminishes 
this strain, and allows á readier motion of 
the molecules among themselves, and this 
also allows electricity to pass more freely. 
This is shown in the table. As time and the 
assage of electric current produce a soften- 
ing effect, it ‘is important to use soft wires 
in instruments whose resistance is to be con- 
stant, and wherever it is required to be low, 
as in galvanometers. Soft wire is also much 
more easily arranged. 

Mechanica} stresses, such as torsion or 
tension, modify conductivity, as also does 
magnetism in the case of iron or steel. 

6. Heat and Conductivity.—As a rule, the 
conductivity of metals varies in the same 
manner for both forces—a very strong indi- 
cation that the modes of transmission are 
similar, and that the forces are of similar 
nature, each a specific molecular motion. 

Variation of temperature has a remarkable 
influence on the conductivity of bodies. As 
@ rule, the resistance of liquids diminishes 
as the temperature rises, while that of metals 
increases. Table I. shows that the influence 
on pure metals is nearly uniform, not as 
regards their actual, but their relative 
resistance. Thus, whether a metal have a 
high or low specific resistance, that resist- 
ance increases in almost exactly the same 
ratio—for instance, bismuth and copper 
(Column V.) —and it is very probable that 
slight differences shown are really due to 
some impurity in the metals, which are not 
readily . in perfect purity. 

Mercury, however, is an exception, owing 
to its liquid condition, no doubt; and its 
slight variation is an additional element of 
ad vantage in treating it as a standard for 
units. : 
But alloys differ from pure metals in being 
much less affected by change of tempera- 
ture, which, together with their greater 
resistance, renders them suitable for 
measures. 

Curbun or Graphite is lowered in resist- 
ance by heat, so that in incandescent lamps 


a 1 current passes as they become 
hea 


As the current itself heats the wire, the 
resistance varies from this cause just as 
though the heat were external; and it is 
important, therefore, in measuring resist- 
ances to use a low power. The mode of 
correction for the effect of temperature will 
be given by-and-by. 

Light and Oonductivity. 


7. Selenium in its ordinary state has very 
little conductivity ; in fact copper has 38 
million times its capacity; but when kept 
just under fusing point (220 C.) for some 

ours, and very slowly cooled, it assumes a 
crystalline condition, in which not only is its 
resistance greatly lowered, but becomes very 
variable under the influence of light. In 
some cases it is fifteen times greater in the 
dark than in sunlight. This variation is 
also so rapid that it produces sound in a tele- 
phone under the influence of an intermittent 
ray of light. Many other substances under- 
go similar changes, and it is probable that 
all substances may be so affected by light, 
though it is only in a few that the action is 
appreciable. There is reason to believe that 
the real action is the setting up a counter 
E MF in the substance such as often occurs 
in crystals. 

Resistanoe. 

(8) It is of importance that the true 
meaning of this term should be clearly 
understood. It is a very unfortunate 
thing that the term should have been 
introduced into electricity and electrical 
formula; for that which is called electric 
resistance and symbolised by R, and measured 
in ohms, has no analogy to what is under- 
stood by resistance in mechanics. The frue 
resistance to the passage of electric current 
is the work which has to be expended in 
effecting conduction or in doing work, just 
as in hydraulics, the resistance to motion of 
water is the friction of the pipes; or as in a 
steam- engine, the resistance to its motion is 
the friction of the various parts and 
connected machinery, and any work to be 
done. But this (which exists for electricity) 
varies, for electricity, water, and steam 
engines, in the ratio of the square of the 
velocity, that is, for electricity as C, 
while the so- called resistance vari-s 
simply as C. The fact cannot be too 
strongly impressed upon the mind that R in 
ohms is not a resistance, but that it is purely 
an arithmetical artifice serving valuable pur- 
poses, but which ought to be known by 
some less misleading name. It is purely a 
product of the system of units and electric 
formula, and is really nothing but the arithme - 
tical reciprocal (1 + by the value) of the con- 
ducting capacity of the circuit under any 
poe condi noni: Its value is defined 

y E = C, that is to say, by the current that 
can pass under any given conditions of 
electromotive ferce; this means that R is 
purely the reciprocal of C (1 = C) under 
unit conditions, and under any other condi- 
tions, it is that reciprocal multiplied by E. 

9. The ohm, the unit of R, is therefore to 
be regarded, not as a mystical resistance, but 
as a conductor defined by its permitting the 
unit current to pass under unit EM F. Then 
the work expended in this unit conductor, 
while passing the unit current, is taken as 
the unit of electrical work, as the Joule, 
of power, as the Watt, and this value = 
7373 foot-pounds per second (44°24 per 
minute, or 00134 of horse-power), varies as 
the square of the current, C' passing through 
the unit conductor. This is the true resist- 
ance, and by the relations of the units and 
the formules, this is capable of being calcu- 
lated from the so-called resistance, the 
measured ohms, which themselves are really 
only the reciprocal of conducting capacity 
for unit current. 

10. We have, then, in electrical resistance, 
R, and its unit, the ohm, two distinct con- 
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ceptions: (1) the arithmetical expression — 
the reciprocal of the conducting capacity ; 
(2) the energy expended by the current. It 
is of great importance to keep this distinc- 
tion clearly in view, for the law of sectional 
area or diameter of a conductor is related 
only to the first conception, while most of 
the other facts of resistance relate to ener 
expended. The clearest conception of the 
whole subject will be attained by fixing the 
ideas upon the single molecular chain, 
transmitting a unit electric current. This 
idea is equally adapted to the case of elec- 
trolysis, in which we have it forcibly im- 
pressed upon us, and, in fact, cannot do 
without it, and to the case of wires; in fact, 
the clear understanding of the relation of 
wires to currents is best realised in this 
manner, though it is not so obviously essen- 
tial as in the other case. In electrolysis, 
we have— 

Atomic weight 

Valene 
which brings us back to the early ideas of 
Faraday, that electrolytic conduction was 
linked to the chemical egivalent, and only oc- 
curred in substances composed of two equi- 
valents; this idea was, however, not quite 
correct, because several substances may have 
different electric equivalents according to 
their state of combination. 

In wires we have simply to consider con- 
duction as occurring along fibres of metals 
such as wires ‘00lin. = 1 mil. diameter, the 
unit to be employed here, and though this 
actual wire may contain millions of true 
molecular chains, we still have a conception 
exactly analogous to the lines of electro- 
lytes HCl, NaCl, AgCl, or H. SO., CuSO,, 
ZnSO ty &c. 

The following diagram will therefore 
convey the idea; the lines — representing 
either the electric equivalent or unit wire, 
passing along a circuit of bi-valent 
substances, except where HCl hydrochloric 
acid is shown acting upon zinc, 

Zza {Z GH} = so. cu cu Z 

11. Laws oF RESISTANCE.—It is an 
evident consequence of this view that 
conducting capacity must vary as the sectional 
area, simply because, for the same material, 
the quantity of the substance in the 
conductor—i.e., the number of molecular 
chains, varies exactly as this area. It shows 
that resistance—i.e., the true resistance, the 
energy consumed in the act of transmission, 
sho be inversely as the sectional area, 
because the rapidity of the molecular 
motions must vary in consequence, and must 
vary directly as the length, because the 
number of links in the chain—i.e., the 
number of molecular motions involving 
work, varies in that ratio. These ideas are 
readily transferred to the actual form of 
metallic wires. Hence we have these laws. 
Resistance varies: 

(1) Inversely as the sectional area, there- 
fore inversely as the square of the 
diameter, d*, or the weight of a 
given length. ä 

(2) Directly as the length, the length of a 
given weight, or inversely as weight 
of a given length. 

12. Resistance is often said to be a velocity. 
The statement (as to which inquiry was 
recently made among the Questions), con- 
veys little or no idea to most minds, and in fact 
in this form it has no real meaning; it is a 
part of the artificial system of mathematical 
electricity. According to the system of 
dimensions,“ resistance is expressed by 
L—'T in static units, [lor LT = in the 
electromagnetic, and these represent velo- 
cities. There is, however, a physical fact 
connected to this. A current is set up in a 
conductor when this is made to cross the 
lines of force of a magnetic field. This is 
in fact the mode by which the value of the 
ohm was determined. A coil of wire of 


= electric equivalent, 


known dimensions was rotated on an axis, 
so as to cut the magnetic lines of the earth, 
and the value of the ohm is calculated from 
the dimensions of the coil, the intensity of 
the earth’s magnetism at the time and place, 
and the velocity of rotation of the coil. 
Now the law of the generation of current 
under these circumstances is that the 
current depends on the number of lines 
of force cut—i.e., on the velocity of the con- 
ductor in a uniform field. Now we must 
imagine a field of unit intensity and a 
conductor of unit capacity, i. e., one which 
under unit EMF permits unit current 
to pass. To develop that current this con- 
ductor must be moved across the field with 
a definite velocity, and this is the velocity 
which is said to represent the resistance. 
What it really represents is the energy ex- 
pended in order to generate the EMF 
necessary to maintain the current: it is the 
work done against the magnetic force, there- 
fore it corresponds, not to the mathematical 
resistance, equal for all currents, but to that 
which I have called the true resistance, v 
ing as the square of the current, § 8. e 
relations of the unit system are such that 
thevelocity necessary tudevelop 1 volt EMF, 
and maintain 1 ampère current in a 1 ohm 
conductor, would be 1 earth quadrant, or 10° 
centimetres per second. This way of looking 
at the subject shows once more how the two 
distinct conceptions are included in the term 
Resistance, and both measurable by the 
ohm. 
Resistance and Work. 


13. The expenditure of energy has thus 
far been considered as occurring within the 
conductor, appearing there as heat, and as 
an inevitable accompaniment of the trans- 
mission of current. But any work done by 
the current externally, acts also as a resist- 
ance. If an electromagnet be excited by a 
battery, a current will pass according to the 
laws of Ohm, proportionéd to the EMF 
and to the measured resistance, and the ex- 
pencinire of energy will be measured by 

* R. Now give the magnet “work” to 
do, as in holding up a weight. 

1, The current will be reduced. 

2. The expenditure of energy will be 

greater than C! x R would show. 


This external work acts as a resistance, and 
an addition must be made to the measured 
R of the wire sufficient to account for the 
reduction of current: then C? x (R + n) 
would give the expenditure. Such adde 
work may also often be treated as a counter- 
electromotive force. Its value in R may be 
ascertained by A the current and 
the difference of potential, E, between any 
two parts of the circuits which include the 
work; then while E x C x J gives the 
energy expended, E + C gives the total R 
of this portion of the circuit; and by de- 
ducting the measured R of the wire itself, 

ives tho resistance equivalent of the work. 

n like manner it may be calculated as a - e. 
If R is unchanged, E is as C; therefore, the 
difference in ampères of C due to the work 
= — ein volts. 

It is obvious, therefore, that the resistance 
of a circuit expressed in the formulæ by R 
is really a very complex value, varying often 
from moment to moment by changes of 
temperature, &c., brought about by the 
current itself, by work doing, and external 
influences. 

14. A counter-electromotive force may often 
be measured as a resistance in the bridge or 
differential galvanometer, and balanced by 
a length of wire or measured resistance: 
but this measure will not be constant for all 
currents as an ordinary resistance is. 

Inductive actions exert such a counter 
E. M. F.: such are, — 

1. Static induction, in one direction as the 
current commences to move, and in the 
other when it stops, but producing no effect 
while the current is actually passing. 


2. Magnetic induction, by which the mag- 
netic state and forceis set up in matter, and 
energy absorbed in doing so, which, as in 
the other case, is given up when the current 
ceases. This, also, is only a temporary 
action, as no energy is expended in main- 
taining the magnetic state unchanged, 
unless work is put upon the magnet. 


PSYCHICAL RESEARCH.“ 


Te proceedings of the Society for 
Psychical Research are certainly re- 
markable amongst the literature of the 
present century, and, rightly considered, are 
amongst the most interesting. The reports 
of the various committees are published 
primarily for the edification of the members, 
but they also court public criticism, and as 
a simple matter of fact, they are worthy of 
all attention. It has been known for a long 
time that certain phenomena do occur 
amongst a certain class of persons which are, 
to say the least, inexplicable, for though it 
may be urged that collusion and connivance, 
conjuring and deceit, may be practised oc- 
casionally, there is now a mass of trust- 
worthy evidence demonstrating the truth of 
the hypothesis that thoughts are transferred 
from one person to another. We shall, in 
what we are about to say, purposely avoid 
the mention of any names, for although the 
names would carry convicticn as to the bona 
fides of their owners to ninety-nine people 
out of a hundred, they are not scientific 
evidence. It will be sufficient to say that 
the names are such as to warrant the belief 
that the individuals who report their experi- 
ences state what they consider to be tacts, 
and all that the most sceptical can say is 
that the reporters must have been mis- 
taken. That line of argument is always 
available in any controversy, but until con- 
sciousdeception has been proved we are bound 
to accept the statements made in good faith, 
however much we may consider that the 
reporters of the phenomena have been mis- 
led. It must be conceded that until we 
can fully explain the mechanism of thought 
as found in any individual, that we have no 
right to say that it is impossible for one 
person to transfer his thoughts to another ; 
and to go further, we might say that until 
we can fully explain the phenomena of 
electricity we have no right to attempt to 
define the bounds of possibility in nature. 
Electricity has been known and utilised for 
years, but we are no nearer to a definite idea 
of what it really is than we were in the time 
of Volta and Galvani. There is ample 
material to enable us to form a good work- 
ing hypothesis, and so also by a parity of 
reasoning there is quite sufficient to enable 
us to affirm that there is more in thought 
transference than those unacquainted with 
the phenomena have been willing to allow. 
It might be said that many of the evidences 
reported by the Psychical Society are 
simply the results of happy guesses; but 
there are many others which cannot possibly 
be brought into that category, and once that 
is granted, it will be seen that the minor 
matters may in reality be instances of the 
exhibition of the same phenomena as are 
witnessed in the case of major matters of 
which no ready explanation is available. 
In other words, if we grant that the more 
puzzling of these phenomena are inexplic- 
able by any known natural laws, it may be 
assumed that the more simple phenomena, 
which can be explained, are really only the 
mere elementary problems in a science of 
which at present we have little knowledge. 
In the second report of the committee on 
thought reading, or, more properly, thought 
transference, it is taken as established 
that ‘‘much of what is popularly known 
as ‘thought reading’ is in reality due 
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to the interpretation by the so-called 
‘reader’ of signs, consciously or unconsciously 
imparted by the touches, looks, or gestures 
of those present, and that this is to be taken 
as the prind facie explanation, whenever 
the thing thought of is not some visible or 
audible object, but some action or move- 
ment to be performed”; and also that 
„there does exist a group of phenomena 
.. . which consist in the mental percep- 
tion, by certain individuals at certain times, 
ofa word or other object kept vividly before 
the mind of another person without any 
transmission of impression through the 
recognised channels of sense.“ The evidence 
the Society is able to offer is fairly con- 
clusive, and is certainly of such a character 
that it must be fairly met before its 
assumptions can be pooh-poohed in the 
orthodox manner. The experiments in 
guessing the names of cards are, it must be 
confessed, scarcely worthy of a place in the 
Proceedings, for they are clearly explicable 
on the theory of ‘‘ guessing.” The sub- 
ject is placed in a cupboard or box room, 
and the cards are cut in the adjoining 
room: but out of ten cards, in the example 
set out at length by the Society, only one 
was guessed right at first, and only one 
more at the second guess. There is not 
much in that; but it serves to show that 
the suspicion of collusion may be put on 
one side, especially when we find that other 
trials, when friends knew and did not know 
the cards selected, gave a similar but slightly 
improved percentage of correct guesses. 
Out of eleven trials at guessing two figures, 
the correct number was given twice at the 
first attempt, and twice at the second; and 
in guessing words, where several guesses 
were allowed to each letter, it is notable 
that such a word as hedypnois was 
guessed correctly at first for every letter 
except p, which was found at the second 
oe The experiments with cards may be 
airly set down as mere guessing; but a 
number of others go very far to show that 
thoughts were transferred from one brain 
to another. Thus the subject being blind- 
folded, and one of his hands held by a 
person to whom the name of a colour is 
shown by somebody else, gave e.g. gold as 
gilt, colour of a picture frame; crimson 
as fiery-looking, red; Oxford- blue as 
“ yellow, grey, blue, the doubt in the last 
case mayhap due to some indefinite idea 
of the colour in the mind of the transferer. 
Four experiments, in which A, the subject, 
localised ‘‘ pains,” to which B, the transferer, 
was subjected by the operators, are notable, 
though it might be said, as indeed it may be 
said of all the experiments, that the operators 
arranged beforehand with the operator 
what was to be the nature and sequence of 
the experiments. But if intentional deceit 
was 5 are merely allowing its 
possibility—it is not easy to understand why, 
in the case of reproductions of rough 
sketches, they should be in some cases 80 
much like the idea and yet so different from 
the thing actually drawn. These sketches 
Were mainly diagrams of geometrical figures, 
and were so placed that B, the transferer, 
could see them, while A, the subject, could 
not. A curious feature in connection with 
them in one series was that they were in- 
variably inverted in the reproduction by 


the subject. Thus a triangle with a per- 
pendicular rising from its apex and 
within its sides 


oose cross - hatchin 
was drawn with the apex downwards 
and some loose lines; a triangle with 
a circle on the apex supporting a rectangular 
figure was reproduced as a couple of roughly 
concentric circles, with rectangular figures 
top and bottom ; and in one ease, at a third 
attempt, a combination of the letters AB 
was reproduced with almost absolute accu- 
racy. It should be understood that these 
figures were produced sometimes when the 
subject's hand was grasped by the transferer, 
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at others when there was no contact what- 
ever; and according to the report the re- 
versal of the position of the figures was not 
always witnessed. Of the phenomena of 
dreams, chance coincidence, so-called appa- 
ritions, and what may be termed mental tele- 
hony, or telescopy, there is rather too much 
in the Proceedings, for there are so many 
authenticated cases that there is no reason 
to doubt that coincidences of the kind do 
occur; still, there is something weird in a 
case where a person saw others walking up 
the path towards the front door of her house 
at the very time they were drowned, and 
when we learn that the person actually ran 
to inform her friends that the others were 
coming up the garden, we can only conclude 
that there was some mistake, or that there 
was some actual transference of thought. 
The third report of the Committee on 
Thought Transference contains the results 
of their experiments in a tabular form. 
Thus, with the trials to test the hypothesis 
of collusion, the actual results were one 
right guess in 5} experiments (we give the 
totals only), while the chance of success by 
accident was only one in 43. In the series 
of experiments to test the hypothesis of 
chance coincidence, when the chances 
against success were 50 to 1, upwards 
of 40 per cent. of the guesses were 
right, if the second and an occasional 
third response are admitted ; but if the tests 
are confined to the first guess only the 
553 is 21, when, according to the 
aws of chance, the correct answers would 
have been less than 2 per cent. The com- 
mittee pertinently observe that their experi- 
ments derive much strength and coherence 
from their very multitude and variety; they 
have eliminated, as far as possible, the 
hypothesis of collusion, chance coincidence, 
and muscle or sign reading, and they 
are left with an gccumulation of experi- 
ments which indicate clearly that thought- 
transference is a possibility, or that there is 
some flaw in the evidence which they have 
been unable to discover. The third part of 
the Proceedings contains the first report of the 
Committee on Mesmerism and the first 
report of the Reichenbach Committee, both 
of which will be found to contain a great 
deal more than is dreamt of in the 
philosophy of the ordinary world, though 
the committees respectively declare in the 
one case that they prefer to defer the 
publication of results until a more complete 
reproduction of the experiments of others, 
with added tests of their own, have afforded 
a wider basis for discussion; while in the 
other case they are already convinced that 
there is primd facie evidence of the existence, 
under conditions not yet determined, of a 
peculiar and unexplained luminosity, re- 
rembling phosphorescence, in the region 
immediately around the magnetic poles, and 
visible only to certain individuals. 5 
thus given a brief outline of the wor 
accomplished by the Society for Psychical 
Research, we have only this to say that, 
assuming the truth of the statements put 
forth in their published Proceedings - and we 
have seen no reason, except their peculiar 
character, to doubt them the Society has 
fairly established its demand for an inquiry 
by the scientific world, ever the most 
sceptical, and properly so, for it is the duty 
of Science to reject everything that is not 
proven, while desirous, nay anxious, to take 
up any line of investigation that may lead 


to discoveries the ultimate result of which | P 


it cannot foresee. 


MR. WEBB'S COMPOUND LOCO- 
MOTIVES. 


HE paper promised by Mr. Webb on his 
compound locomotives was read by the 
author during the recent meeting of the Institu- 
tion of Mechanical Engineers in Belgium. Mr. 
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Webb began his experiments some years ago, b 
converting an old outside cylinder engine wi 
loin. cylinders into a compound, on the plan 
adopted by M. Mallet, by lining up one cylinder 
and reducing it to 9in. diameter. This engine, 
until the last three months or so, has been doing 
light passenger work on the Ashby and Nuneaton 
branch of the London and North- Western, and it 
worked so well that it led to the construction of 
the Experiment and the other compounds. 
The Experiment itself has been on the road 
for more than a year, and has run nearly 100,000 
miles, chiefly with the Scotch and Irish limited 
mails. The daily run made by the engine was 
319 miles, and that being a longer mileage than 
the locomotives are accustomed to make in the 
day, two drivers and two firemen were appointed 
to take alternate turns, the object being to 
thoroughly test the engine in every way before 
building any more. The main objects in 
designing a compound locomotive are primarily, 
economy of fuel; and secondarily, dispensing with 
coupling rods, while obtaining a greater weight 
for adhesion thanis possible with one pair without 
causing rapid destruction of the road. The 
driving wheels being no longer coupled, there is 
less grinding action in passing round curves, and 
it is not even necessary that both pairs should be 
of the same diameter. The actual economy 
effected during the time the Experiment was 
running the Irish mail from Crewe to London 
and the Scotch mail from London to Crewe was 
exactly 8lb. per train mile—the consumption 
being 26°6lb. as compared to 34 6lb., the average 
consumption of the standard four-coupled engines 
with 5 17in. by 24in. The cylinders of 
the eriment,’’ it may be mentioned, are 
two high-pressure, llin. diameter, and one 
low-pressure of 26in. diameter, thestroke in 
both being 24in. The boilers in both cases are 
of the same dimensions. It will be seen, the trip 
out and home being 319 miles, 2,532lb. of coal 
were saved per day, an item of considerable im- 
portance to the company, and not without 
significance to the fireman, who was thus relieved 
of the labour of shovelling more than a ton of coal 
per day. The compound engines, besides their 
economy in fuel consumption, also run with 
remarkable steadiness at very high speeds, which 
is also the direct cause of other economies not 
usually apparent except to the trained expert 
in railway matters. The Experiment, though 
removed from the mail service because she is not 
fitted with the gear for working the vacuum brake, 
is still running on the London section, 
and will be kept on duty until it is neces- 
sary to take her into the shops, the object 
being, of course, to ascertain what mileage 
the compound locomotives can accomplish before 
needing repairs. The principle having been 
proved correct, it was thought advisable, owing 
to the increasing voghi and high speeds of 
passenger traing, to make some modifications in 
the dimensions of future locomotives of the type, 
and the cylinders are accordingly now two high- 
ressure, of 13in. diameter by 24in. stroke, the 
ow-pressure remaining the same—viz., 26in. 
diameter by 24in. stroke, except that the size of 
tke ports has been increas: d from I in. by 14in. to 
2in. by 16in., in order to give greater freedom to 
the exhaust. The high-pressure cylinders are 
attached to the outside frame-plates, about mid- 
way between the leading and middle wheels, and 
are connected to the trailing wheels by piston 
and connecting rods. The steam-chests are 
eaten underneath, so that the valves will fall 
m their faces when steam is shut off, and thus 
avoid unnecessary wear: The low - pressure 
cylinder has its steam-chest on top, and is placed 
directly over the leading axle, being carried 
between two cross steel plates fixed between the 
main frames. The connecting rod is attached to 
a single-throw crank on the axle of the middle 
pair of wheels. The steam is taken from the 
regulator in the dome to a brass T -piece on the 
smoke-box tube-plate, where it splits, and enters 
two 3in. copper pipes, which lead to the high- 
ressure cylinders. The exhaust from the latter 
is led through two 4in. pipes, which follow the 
curved sides of the smoke-box nearly to the top, 
each pipe crossing to the opposite side and then 
dipping down to enter the steam-chest of the 
low-pressure cylinder. The exhaust thus be- 
comes superheated by the waste gases in the 
smoke-box, while the large capacity of the pipes 
obviates the necessity for a separate recelver. 
The final exhaust is made in the usual way, and 
notwithstanding the fact that there are only half 
the usual number of blasts for urging the fire, 


the engine steams very 
pipe t ree-eighths larg 
ordinary type, the dimensi 
d to Ain. The stea 

OW prossure cylinder is 
valve, so adjusted that th 
exceed Tölb. on the aqua 
Pipe led back to a 
actual pressure of steam that is being used in the 
The latter is 
also connected direct to the boiler, so that steam 
can be admitted for warming up before starting. 
e total wheel base o the engine 18 


movement of lin. to each side of Ə central 
line. These boxes have been in use for seven 


of side controllin : 
only a eos set 2 
e trave 88 
of valve, I in. lead F 
for a 8 
stroke, and 8 
the stroke. 
2in. by 16in.; 
versing gears of th 
cylinders are 
each other, and no 
porienced by 
esired, 
Plicating the parts 
would be gained 
expansion at which the 
practice the low- 
in full gear, whi i ENLARGED 
thes igh ers, 80 that no more 
steam is used than ig absolutely necessary to do SECTION 
the work. The following particulars complete 
e description of the engine :— D | 
THREE-CYLINDER Courouxp Express 
PASSENGER Locomortve, 
Cylinders :— 16 
Diam which will complicate the pattern in a greater | plate downwards, and to han the cores in the 
Two high-pressure outside oyla, Stroke 24 or a degree ; wut the remarks following z vil top. i 17 8 esas 
l inside cyl. | Diameter 26 iapply in a general way to all castings of this we hada sma edplate to make or a four 
55 mek) e A oa aa ton or six h. p. engine, we should plane up solid stuff 
Wheels: 6 will, first of all, givo detailed directions for and mortise the cross bars (Fig. 0 5 into the 
. ft. in. the making of a common type of engine bed, | sides cc, a Process sufficiently simple to need no 
Diameter of leading wheels, with radial na and afterwards pass on to observations of a more | descriptive detail. But if e bed were a 1515 
Diameter of front driving’ heels ier i general scope. Say then, we have to make a One, say ten or twelve feet in length, we should 
p ey linder) ..... „ 6 6 bedplate for an engine of the common horizontal | [ box it up.” In illustration, suppose we had a 
Diameter of high driving wheels (high- type. o bed is of at which in these days | plain rectangular piece to box up l2ft. long, with 
Distance between lending “ok ee of compact and cheap engines is becoming some- | a gin. by 6in. cross section, and had lin. stuff 
driving wheels... , e St | what antiquated; but it is Purposely chosen available for the Purpose, we should get out the 
nee between front driving and because it illustrates well the method of ‘« boxing | two sides gin. wide. and the top and bottom each 
1 ee oo up,” and affords a good medium for the remarks | 4in. wide by the 12ft. in length, drop the top 
„„ we wish to make on in general. It is a and bottom between the sides, and nail together. 
ot barret: „5 30 plain Bed 8 in . To weve ot Internal support would be given to the “ box 
Mean diameter of barrel, outside. making it wo sugges omseil ves e 


i 4 13/14 by cross-bars or blocking pieces placed at inter- 
Length of firebox, inside. aft. ↄgin. at top 4 todat bottom. pattern maker. One would be to make the 

Width of firebox, inside tosososeo „ 6 266 Latta like the Casting, letting everything h 

Height of frebox from top of firebars 5 55 eliver itself ; the other would be to take out the |; 
Length of tubes between tube plates. 10 1 Space between the ribs with dried cores. Taking 


twist out of truth is lessened. 
Diameter of tubes, outside. een 0 1 a bed having a section like Fig. 61, the first e can apply this method to our bed in one or 
Number of tubes ... 198 would answer very well, but taking one with a | two ways. The sides and cross- barg may be 
Heating surface :—, section like Fig. 60a, the second plan would be | each boxed up Separately, squared off to their re- 
Firebox Square feet, preferable. here the pattern delivers itself, | spective lengths, and fastened together by tightly 
Tubes FJ 980 the sides (Fig. 6144) must be tapered say gin. fitting dowella, assisted by screws driven in obli- 
— or g in., depending on the depth of the bed ; and quely. The better method, however, is to frame 
Total. ...... . . 1088 ·5 the flat ribs or flange; 66 must be held only | the top and bottom plates of the pattern to ther 
ern eee Square ject 1 with wires, so that after the 3 with half lap joints (Fig. 62). Then to ta e the 
n 17. is ramm up, they may come away loose y along : 
e eiche . with the of end which forms the hollow Separately through one plate, remembering to 
Tons. Portion of the bed, to be subsequently withdrawn screw the inner sides, aa, of tho bed to the ends 
Weight o engine soei A 84°76 sideways. But where the hollow portion is taken | of the cross ribs, 35 5 U, before the outer sides, 
Weight of engine when in wor E ea out with cores, as in Fig. 60, the pattern will be Se» Are put in place. The sweeped or curved end, 
Leading wheels. 10°40 made just ag though the casting were not to be |q, may be built up with an outer and inner course 
Front driving wheels 14.70 hollowed out at all, and core prints on the back | of circular Segments, or simply of circular arcs. 
Hind driving wheels |...) cdi will give the only indication that the bed is not Then, when the sides are all complete, place 
Total . . 87°87 intended to be solid. Let us premise that when internal crossbars, to ensure the n 
we mention the back of a pattern we mean that rigidity during ramming up, and screw on the 
—ñ̃ ̃ — 1 in sare top of the e the case a top plate, E. 8 8 i a 
2 our that portion which bolts on the founda- Proceed to off all over ing joints, an 
PATTERN MAKING. III. tion stone. to mark out all centres. Dowell prints gin. or 
(Continued from Page 498.) Now, it would always be morc convenient to | Jin. thick on the back, to carry the lig i 


F ngine beds and baseplates ia general. 5 ing and the bottom part of a mould than 


d i top. But as we 
T ERE is no limit to the forms which bed- have already mentioned, the bad metal always 
Plates may assume, However, their details rises uppermost 
may vary; a bedplate is a bedplate, after all. Any | mental both to the strength and 
piece of casting which becomes the foundation bedplate to b i 
for machinery may be termed a bedplate or bubbles spread 
baseplate. In & general way we will detine it ag bearings, bosses, 
u plate of metal rendered rigid by means of ribs and where a sound 


or flanges. There may be bearings, brackets, | the com licated strains and stresses of movin 
facings, lugs, bosses, recesses, mouldings, also, | parts, 1 


cores, for if screwed fast, the top sand, on bei 


short sweeps with gouge and chisel, which is the 
& | better way of the two. Lugs or ears for i 


down, E, will likewise be made, and Screwed to 
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the outside of the moulding. A 
be cast on to carry the crank shaft. It will be 
at an angle, probably 45° or thereabouts, with 
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bearing, F, will percha, indiarubber, or ozokerit. In some cases 


es a or 1 deen proposed to be 
used in small proportions as an ingredient in 


the face of the bed, and will require to be drawn | insulating compounds; but the patentee believes 


from the sand parallel with its own centre line. 
Therefore it will be dowelled, and left loosely in 
the mould. This also will be lightened with a 
core, and the recess for the reception of its brass 
bearing will be also taken out with a core. 
Bosses for the guide bars are turned and pinned 
m Facings for the cylinder will complete the 


I cannot recall tọ mind any type of bed casting 
which cannot be made in one or other of the 
ways which I have indicated in this article. 
Broadly, then, they are solid beds or beds boxed 
up, or else the counterparts in shape of the 
castings; in the latter case leaving their own 


that there has been no proposition to use plumbago 
or graphite combined in the large proportions 
with guttapercha as used by him. When the 
guttapercha is of low quality he finds that he 
can form a very useful and comparatively cheap 
compound by combining with 50 parta of the 
guttapercha about 20 to 30 of graphite, and with 
improved qualities of guttapercha he can combine 
with advantage from 30 to 50 parts of graphite 
with a like quantity of guttapercha. It must 
always be borne in mind that the graphite when 
combined with guttapercha in large quantities so 
as to make a compound having good insulatin 

properties, must be well dried graphite, an 


cores, in the former hollowed by dry sand cores. when so used it effectively adds to the bulk of 


In one or other of these methods, or by a com- 


bination of both, all bedplates can, I believe, be. 
made. In some classes of work drawbacks are! efficiency as regards 
useful; but as I shall devote a chapter to this! 


and kindred subjects, we will pursue that subject 
no further. 

The core boxesremain. They are readily made. 
Sides, including the depth of the core with its 
print, are grooved out for the reception of 
their ends. Flanges are dropped within 


the insulating compound, which is thereby 
manufactured economically without sacrifice of 
insulation, while the 
durability of the insulator is much increased. 
This is owing to the fact that the graphite acts 
as a preservative of those qualities of the gutta- 
percha which it is important that it should retain 
80 as to act for the greatest possible period as a 
good insulator. 

In carrying out the invention it is desirable 


like the internal flanges in the casting, but|to select blacklead of commerce, which when 
thicker than those, by the added thicknoss of | quite dry possesses the best insulating quality. 
the print. As tho cores are sometimes of different | Having dried it, it is sifted carefully by passing 


lengths, though of the same section, one box is 
made to do duty for them all, their various 
lengths being given by an adjustable sliding ond, 
screwed where required. The lightening core in 
the bearing will require its special box, and will 
be adjusted by chaplets—a print on the bottom 
not being available, or it may be screwed through 
one of the long cores intothetop. A special box 
may also be made for the semicircular end, or if 
economy is to be studied, the end core may easily 
be strickled. All that is neces then is a 
strickle about an inch thick, cut to the shape of 
the core, and a thin cast plate of iron to strike and 
dry, it upon. 
he conclusion of this article will be a fitting 
occasion to say a word or two upon the buck- 
ling of castings, and the measures to be adopted 
tn order to guard against the evil of castings 
coming out crooked when they ought to be 
straight. Themoulder may, by judiciouscooling, do 
much to minimise this evil ; but the issue depends 
chiefly on the relative proportions given to the 
patterns. Yet proper proportions once attained, 
slight departures from these will so modify the 
conditions of regular cooling that it is very ditti- 
cult, almost impossible, to lay down any reliable 
rules in these matters, or, to say pelorehaad, 
how much a casting in which the proportions of 
metal are unequally distributed will curve in 
cooling. The only useful guide in these things 
is constant habit of observation and long experi- 
ence. Our engine bed will certainly curve in 
cooling, so that if our pattern were made 
straight the plated portion of the casting 
would be hollow when cold. To what 
extent it would curve, it would be impossible to 
say without previous experience. It may be }in., 
zin., or }in., according as the moulding and 
inner rib are thick enough to compensate in a 
less or greater degree for the larger extent of 
metal in the top plate. We, therefore, round the 
pattern to the same extent that we expect the 
oe to go holiow, and in the opposite direc- 
ion. 
Yet, although a long narrow bed will curve to 
a considerable extent, a broad plate made double 
for a pair of engines will be found to remain 
very much like the pattern. And the rule ap- 
pears to hold good that the narrower the casting 
the more liable it is to warp. Breadth appa- 
‘rently gives rigidity, since on a long narrow 
casting a very slight excess of metal will cause a 
curve in the direction of that excees; while on a 
broad casting it would have no ill-effect. Every 
now and again, however, things crop up in 
foundry practice which appear to invalidate one’s 
pet theories on this subject. 


(Zo be continued.) 


INSULATING COMPOUND. 


N improved compound for the insulation and | hitherto 


it through a bolting cloth or other fine sieve. It 
is then mixed with guttapercha which has been 
thoroughly cleaned and dried. The proportions 
of blacklead to the guttapercha are in all cases 
large, so that the blucklead adds substantially to 
the bulk of the insulating compound. The 
mixture muy be effected either in an ordinary 
masticator or a condenser, or by means of any 
other suitable apparatus which will cause the 
guttapercha and blacklead to become thoroughly 
incorporated. A good and durable insulating 
compound is thus obtained, which can be applied 
to conducting wires by any of the ordinary 
covering machines. By mixing ozokerit with 
the blacklead and guttapercha in the proportions 
of about 0°3 of ozokerit to about 10 parts of black- 
lead and 15 of guttapercha, there is also obtained 
a good and durable insulating compound ; but in 
this case also the blacklead must be carefully 
sifted and dried, and the ingredients should be 
thoroughly incorporated. 


The patentee uses blacklead as a surface 
coating for the outer layer of an_ insulated 
conductor by causing it to be well rubbed into 
the surface of the insulated conductor, sometimes 
alone or sometimes mixed with ozokerit or other 
like material which will not injure the substances 
with which the wire is insulated, and the black 
lead not only protects the guttapercha or other 
insulating material from oxidation, but it effects 
a very useful purpose when applied as a surface 
coating by acting as a lubricant to facilitate the 
motion of the covered conductors, as for instance 
when they are being drawn underground through 
pipes or other confined apertures. In order to 
still further preserve the insulated conductors, 
the parts which are exposed in the joint boxes of 
the pipes are covered with powdered blacklead, 
either alone or mixed with ozokerit or other like 
substance which will not make with the black- 
lead a compound that will become brittle when 
dry or set, or injure the substances with which 
the wire is insulated. In some cases it will be 
found advantageous to treat the improved 
compounds by the process ordinarily termed 
vulcanising, but the vulcanisation must be 
such as will not interfere with the flexibility of 
the compounds. The patentee is aware that in 
the specifications of several prior patents reference 
is made to a proposed use of graphite or plumbago 
or blacklead as an ingredient mixed with other 
substances usually combined with indiarubber or 
guttapercha, so as to form insulating compounds ; 
but in no case has there been any proposition to 
use graphite, plumbago, or blacklead, as in the 
large proportions indicated as compared with the 
indiarubber or guttapercha with which it is to be 
combined, so that the graphite is made to 
constitute a substantial part of the compound and 
act with material effect as an insulating material, 
the result being that a very efficient compound 
can be produced more economically than has 
en the case. Nor has there been, so 


reservation of electric conductors has been | far as the patentee knows, any use of or proposi- 


recently patented by Mr. E. T. Truman, of Old tion to use graphite or plumbago or blacklead 
Burlington- street, W. His invention consiste of alone or combined with ozokerit, and with or 
an improved compound of blacklead with gutta- j without mixture with guttapercha, for the purpose 
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of impregnating tapes used in the manufacture of 
insulated electric conductors, for which purpose 
the graphite answers very well. 

The patentee therefore claims the use of black- 
lead, combined with rubber or guttapercha, for 
the purposes indicated above, and has obtained 
such protection for his invention as is 
afforded by Letters Patent. 


ACHROMATIC OBJECT- 
GLASS.—XXVITI. 


By W. Brapsvry. 


O last sentence on p. 499 is incomplete. 

We should have added, ‘‘ whereas in the 
computed example they are as 1 to 64.” The 
effect of this arrangement is to give a preponder- 
ance to positive error, the removal of which 
necessitates some figuring of the convex curves 
to the conoidal forms previously specified, and it 
is found that the deeper back curve thus allow- 
able, gives a better correction of the chromatic 
error. I believe a much deeper curve would be 
an additional advantage in this respect, but it 
would involve a correspondingly greater altera- 
tion of the convex surfaces. 

It may not be uninteresting to find what curves 
will give the least amount of aberration in the 
two lenses when all sides are spherical.‘ For 
the convex it has a minimum error, when x is 
equal to half the coefficient of 21, that is z, = 
736: or we may say when its surfaces are in 
the proportion of 1 to 64. In the equations for 
equal opposing errors, replace rx, by its above 
numerical value, and we obtain a final equation 
whoso root 7, is equal to 3, so that the concave 
curves will be as 7 to 13. By a repetition of the 
former process for finding the numerical radii, we 
get the following values :— 


Crown curves. 230 Flint curves. 613 
1-514 1-140 

The lust number 1:140 is greater than 1'000, 
the compound focus: it is, therefore, evident 
that no matter how we arrange the crown radii, 
we cannot use, with spherical curves, a flint back 
radius equal to, or shorter than, the focal length. 

In the above combination a comparatively 
heavy flint gluss is used; let us compare the 
results with those attending the employment of a 
very light flint glass. For this purpose we will 
select an example furnished by Tulley's table of 
curves. Here the density of the flint is 3192, 
and its refractive index about 1:575 ; the kind of 
crown is not mentioned, but there is every 
reason to believe it was Ratcliffe Crown, a 
glass of density 2°527, and having a refractive 
index under about 1:53. 

Tulley's numbers are .— 


THE 


Crown lens ........ lst radius = 7°5) 

„„ rr 2nd „ 2 11•5) 

Flint lenn-QO ... Ist radius = 10˙1 
ae atin And „ = 205 


Compound focal length = 30. 


The foci corresponding to these curves are — 
crown = 8°56, flint = 11°76, from which 4 = 727. 
Referring to the equation table, we have :— 

for the crown lens— 


1:025 [Ti — 1°52 T1 + 1:527] ; 
for the flint lens— 
857 [Ta + 1°655a7y + *622a* + 1-093] 6°. 

The value of ò? is °384, a = 1°75, and a? = 3-000. 
Replacing the literal by the numerical values, we 
have for the equation of equal opposing errors :— 

3'11 [z — 15221 + 1-527] 

= (zs! + 2˙868 T3 + 3'000). 
Now z in this example is 21, which gives a final 
equation whose root z, = °283. Consequently, 
the radii are nearly as 5 to 9. Their numerical 
values are found to be 10°54 and 18°86. 

Those results closely agree with Tulley’s radii. 
Theoretically, his object-glass seems a little 
overcorrected ; but the difference in action 
between the practical and the computed flint lens 
would be so little as be scarcely perceptible. A 
slight variation in workmanship would more 
than counterbalance the effect due to the different 
ratio of curves. 

It will be observed that with these kinds of glass 
there is no inconsistency in the action of the 
negative lena. Both its sides have a similar 
aberration, for the back radius is shorter than the 
focus instead of being much greater than it, as 
was the case with the previous couple. This ar- 


ran 80 that we might term it th 
plete of achromatiam It is adopted 1 his table of radii. I by the above figures. In the Present cage it 
jecti some respects, the form i r suite seems to be theorctically about 20in., and the 
j j it gi dispersive ratio ò = 59. 
Focus, crown 16, flint = 27. 
Convex equation 


urve deeper than the adjacent 
convex. Thus, for indices, 1°524, and 1:585, we 
have 


It is useful to put the radii in the uniform 
unit system, They then become— 


984 [en — 1-548 T1 + 1574 
Crown f -250 flint 337 flint 1 ˙351 dispersi tio, ¢ = 0°50. 8 Fh 
Radi 359 ractical 689 | computed | “629 j | Fors Crown 9740 Flint. -415 5 5 N 
Compound ocal length, 1-000. Radii .. || 426 Radii ` 1-37 | r 78 [T. + 1 733 ele es a 155 ub) ¢ 10 
For a dispersive ratio, ô = 070. ince q = -59 we have d = 205, 4 = 2. P 
w m Beecher lel et 5 wn .. 204 | Flint. 201 a? = 5-71. Substituting those values, the equa. 
e value of x, when the convex error igs a "204 Radii 1231 tion for balance of error is— » 


6°14 [21 — 1548 x, + 1574] = 

me +414 4. 4 5-015 

Now z, for the above ratio of conver curves 

is — 0°233, which value gives a final equation 

’ | whose root 2 is 1-317; or the proportion of 

radii in the second lens is nearly as 1 to 7. Their 
actual ues are 


1 


9 
of the equation of condition; and it | convey would “ride” or tilt on the conca ve 
ives an equation whose root 22 is — 0-017. unless a ring was interposed between the lenses, 
ence the flint radii arg a8 51 to 49 near) In an object - glass arranged on this system, the 
being the flatter side. eir numerical individual aberration of each lens is very con- 


values are 13°76 and 13˙3, or in the above nota- | siderable; hence any want of corrective power is 9 85 ae oo „ me 
doon exhibited. Barlow Notices this fact in hi ? ae 
Crown 2] Flint 4⁵9 fond, en the objeot- glass, and state (Zo be continued.) 

D. -erode 1:261 } 9 1 443 found it 1 — 
It does not appear that any advantage would 
result from the em Joyment of such an F NOTE WITH RESPECT T0 THE LIIB 
Ment as the preceding. The alteration of the as d ind: OF THE PL ANET JUPITER. 
crown gives a very deep curve to the front and a : 1:6 . : ‘ 

ow Ono to the back; Whereas the flint is| £ : . „ i By A. C. Ranyarp, M.A, 
nearly eqni-convex ; 80 that any equalising of . e t meeting of the Astronomical Soci : 
the refraction between the two a i cannot . “ape ne j Å Gert. Nane 55 that in observing 28 


ecli On 4, 
188 7 he was struck with the slow mantier in which 
th 


en the common form of flint lens ig re- 


e one used b Tulley. to 
en as in the ratio of I to 2: the value of . is 


+ 283, and this being put in the first two terms 
and their result added to the third, we get the 


his type of object - glass docs not appear to 
possess 80 much control over the achromatism as 
the previous one. All the negative action jg 

rown on one surface; 80 that if the dispropor- 
tionate effect is visible in the English form, it 
ought to be more developed in this one. The 
reversal of the convex gives more action to its 
back surface; but though this is 


region of the shadow probably causing! 
of illuminati. to last for a longer period than on 
j occasions, when the satellite plunges more 

th 


These figures show conclusively that if it is 
found better for the achromatism fo use a lens of 
this description, it will require the convex sur- 
faces to be made very nearly free from refractive 
aberration : 80 that the extent of figuring is not 
likely to be less than that needed for a speculum. 

Owever, with the ordinary form, it Should be 


© object of the present note is to bring 
together E observations of de pee of J SDA 


the extra depth of the adjacent concave, whic 
needs some convexity on the Posterior side to 
weaken it. 

I learn from Frismatique that French 
opticians Senerally use this form - English artists 
adopt it very 5 J believe Dr. Kitchiner 
says that 


Dr. T. D. Siminton, of St. Paul, U. S.A., ob- 
served the previous eclipse of the fourth satellite, 
On that occasion the satellite only just grazed the 
northern edge of the shadow cone. An account of 
the observation is given in the Sidereal Messenger 
for April, 1883. Dr. Siminton saye: “ The light 

9 


ense flint. he only objection 
is that the division of the refraction is. 
wrongly apportioned to the two surfaces, 

whether the slight gain to achromatism by 


that : 
o. 2. now come to the second type of | 8° ; d 
. eE 15 minute or two more, before llh. 0m., 
object-glass represented in Fig. 16. This 1 have stent ” Tue 9 was made with a 
i ic. 


On April 26, 1863, Mr. S. Gorton observed an 
occultation of the second satellite. An account of 
the observation is given in the -Monthly ~Votices, 
xxiii. p. 217. He says the occultation occupied 
nearly seven minutes, during which time, owing 
apparently to the movement of the atmosphere, 
the satellite seemed to disappear and appear again 


RIF oC . SS è 


arrived at by computation. 

4 satisfactory ; 
slight errors wil] always remain, which must be 
remedied by figuring one or more of the surfaces. 


error, this may easily become 80 excessive as to 
place it beyond the control of local correction, 
Some idea of the maximum extent of deviation 
which can be controlled by figuring may be 
gained from the following Particulars relating to 


observed an eclipse of the fourth satellite. An 

barraka is given in the Morth ly 
Votices xl. p. 175, He says in a note with re t 
the time of disappearance: < Time considered 


pearance; planet not well defined: 
moon a lit, to east of lanet.” 
On Mr. J. Turner observed an 
occultation of 64 Aquarii with the great Melbourme 
Reflector and a power of 350, An account of the 


denominated the “ French ” form. It Consists | à refractive index about 1-6 for the same ray. observation is given in the Monthly Notices, XI. 


of a double convex rown lens, having the longer gromnn H ) Both convex. 
flint lons. Plint 500 Conca ve. 
J am not aware how this form originated. Sir Nadi. 80:0 j Convex, 
John Herschel seems to have been the first to Nomi lly these Curves are for 42in. focus; 


investigate the mathematics of its construction, | but this will vary in different cases, Owing to the From the Moniy Notices, R. A. &. 


Aus. 10, 1883. 
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appearing altogether. The time of final disappear- 
ance was 10h. 7m. 47°68. M. M. T., at which instant 
the circle of Jupiter’s limb appeared perfect; 
previous to this the star appeared as a small 
protuberance upon the limb, which gradually got 
smaller until final disappearance. The time of first 
coutact was not noted, but I estimated the interval 
between contact and disappearance at about 358ec.: 
certainly not less, it might be more. For about 
losec. after disappearance the star could be seen 
throwgh Jupiter’s atmosphere as a speck of light 
seen through ground glass. This also disappeared 
gradually. There was no fitful disappearance and 
Teappearance, but gradual disappearance through- 
out. . At 12h. 34m. 478.1 could clearly see a 
minute protuberance where the star was expected 
to appear. This protuberance exactly resembled 
the one-half of the disc-like appearance of the 
star at disappearance [the planet was then hidden 
by clouds and] at 12h. 37m. 578. I got another 
clear view for about 10sec., when the star was seen 
well separated from Jupiter. The small protuber- 
ance noted three minutes previously was thus 
proved to be the reappearance of the star.” 

The same occultation was observed by Mr. 
Ellery with an Sin. achromatic, power 300. He 
says: The star first appeared to touch the planet’s 
limb at 10h. 5m. 198. M.M.T., and was visible in 
that position for nearly two minutes, when, while 
still making a projection on the planet's outline, it 
all at once appeared as if seen through a mist or 
haze, and entirely projected on the planet's limb. 
This faded away in about ten seconds, leaving still 
a decided nipple-like projection on the edge of the 
planet, as if the planet itself bulged out, without 
any signs of the true light of the star; and at 
loh. 7m. 4388, this disappeared, leaving a clean 
Outline to the disc.”’ 

Mr. E. J. White, of the Melbourne Observatory, 
who observed the occultation with a 4}in. achro- 
matic, says that“ although the definition was very 
good inacloudless sky, yet slight oscillations of 
the planet occurred which made the star moment- 
arily disa . At 10h. 6m. 23°78. M. M. T., I 
thought the star had really disappeared ; but on 
looking again I saw it projected on Jupiter as a 
‘bright nipple, which ssenicd to gradually lessen in 
„ 10h. 7m. 40°48., when I finally lost sight 
of it.’ 

Professor E. C. Pickering has kindly communi- 
cated to me the following note with reference to 
an occultation of a 7.3 magnitude star which he 


observed an April 14, 1883. The star occulted 


was D. M. + 2371087. 


NOT SEEN 


The diagram. which is made from a sketch given 


by Prof. Pickering, represents the variation in the 


intensity of the light of the star during the two 
and a quarter minutes before its final i 
ance. His notes with respect to the observation 
run as follows:— 
G. M. T. G. M. T. 
A. m. 8. h. m. 8. 
14 21 17 Seen. 14 23 1 Not seen. 
30 Seen with difficulty. 13 Suspected. 
Suspected. 24 15 
48 Seen. 34 Not seen. 


For about two minutes before final disappear- 
ance the star alternately disappeared and re- 
appeared without obvious cause; seeing pretty 
good and uniform throughout. For twenty-six 
minutes the planet was carefully watched, and the 
star was again seen at lh. 49m. 568. The 
uncertainty in this time must have been very small, 
as the observer had not removed his eye from the 
telescope for some time previously. The star 
continued visible without the fluctuations noticed at 
disappearance. The occultation occurred near the 

E. C. Pickering 


morthern limb of Jupiter. 
(observer), A. Searle (recorder).’’ 

The observation was made with the 15in. achro. 
maticof Harvard College Observatory. 

On April 14, 1583, Jupiter bi | through a 
little less than 11 of arc in twenty-six minutes of 
time, its motion amongst the stars being nearly 
parallel to the planet’s equator, but alightly north- 
ward. In the two minutes and a half, the time 
which elapsed between the first change in the 
intensity of the light of the star and its final dis- 
by arab tc the limb of the planet moved through 

ut 1:08’. Taking Jupiter’s distanoe from the 
earth on April 14 as 507,610,000 miles, an arc of 
1-08’ would cerrespond to a motion of the planet’s 
limb through 2,600 miles. Assuming Jupiter's 
equatorial semidiameter at the date of the ob- 
servation to be 16°6', and its polar semidiameter 
¢o be 15:6", the rays from the star passed through 


by curving the sun’s rays inwards, tend 
diminish the area of total shadow; but the time 
occupied by the satellites in traversing the shadow 
cone shows that the horizontal refraction of the 
Jovian atmosphere cannot be great at the height at 
which the sun’s light is extinguished in passin 
through the limb of the planet. will 
always be some uncertainty 
diameter of the shadow cone, for the satellites 
probably disappear before the sun’s disc is wholly 
eclipsed on the last portion of the disc of the 
satellite which enters the shadow. Observations 
of eclipses of our own moon show that the earth's 
shadow appears larger than the geometrical shadow 
which would be cast by a body as large as the 
earth not surrounded by an atmosphere. 
estimated this increase of diameter as “ (see Astr. 
Nuch. XV. p. 29), and we know that clouds in our 
own atmosphere seldom, if ever, float at a height 
of ten miles above the sea level. 


the planet's atmosphere at the time when the 
first change of intensity was observed, at a height 
of 890 miles above the level at which the rays were 
last transmitted just before the light of the star 
was extinguished. 


If Jupiter had no atmosphere, and its limb were 


opad 3: the a of total shadow cast by the 
5 ; 


uet would lie within an elliptical conocunens, 


with its base upon the planet and its apex line at 
a distance of nearly seventy millions of miles 
beyond Jupiter; at the distance of the fourth 
satellite (1,192,000 miles) the elliptic section of the 
total shadow would be surrounded by a zone of 
penumbral shadow about 2,080 miles wide. 
satellite itself has a diameter of 2.900 miles. 


The 


A refracting atmosphere about the planet would, 
to 


There 
as to the observed 


Madler 


The sun’s disc at the distance of Jupiter has a 


diameter of less than 6’; and when the fourth 
satellite passes centrally through the shadow 
cone 
about six and a half minutes in traversing 


satellite sea s 
the 

numbral region. The satellite traverses its own 

iameter of 2,900 miles in about nine and a half 
minutes. Taking into account the degradation of 
brightness towards the Sun’s limb, we can hardly 
suppose that the Sun’s light would be diminished 
so that the satellite would be lost sight of while a 
section of the Sun's disc with a versine of 1°5’ 
remained visible at a poirt half-way between the 
centre of the satellite and the following limb—that 
is to say, four minufes before the geometrical 
eclipse of the last portion of the Sun's disc at the 
following limb of the satellite. But even with the 
tables at present in use the predicted times for cen- 
tral eclipses of the fourth satellite do not differ 
from the observed times by as much as four 
minutes. We may consequently be sure that the 
horizontal refraction in the atmosphere of Jupiter 
at the height where the last ray is transmitted does 
not amount to 4’ of are. 

I would suggest that the spectrum of the light of 
the satellites should be examined as they disappear 
in the shadow of the planet, to see whether any 
evidence of absorption can be detected due to the 


any point on the 


long passage of the illuminating rays through the. 


atmosphere of Jupiter. 


ORIGIN AND FORMATION OF 
METALLIFEROUS DEPOSITS. 
A RECENT lecture by M. Dieulafait before the 


nm and formation of metalliferous deposits, is 


that the action by which saline and gypsiferous beds 
have been formed, namely, by evaporation of sea- 
water in isolated basins, will, somewhat modified 
and enlarged, afford a satisfactory solution of many 
of the problems connected with the origin of 
metalliferous deposits. In other words, he is in- 
clined to exclude almost entirely all hypotheses 
which assign the contents of veins, etc., to a sub- 
terranean and deeply seated source, Tce re- 
gard the terrestrial waters as the final source whence 
they were gathered and concentrated. Now he recurs 
to the prevalent association of quartz and baryta in 
mineral veins, aud inasmuch as the former is a 
crystalline product which as yet has not been formed 
artificially except at high temperatures and under 
excessive pressures, and the latter is supposed to 
exist in almost imperceptible quantities in the coun- 
try rock throughout the regions where veins occur 
it was necessary to show that quartz is forme 

under ordinary conditions, and that baryta is nni- 


* Mr. Godward informs me that the Naxtical A’manac 
uses the fraction !/49 as representing the increase in the 
diameter of the observed shadow over the geometrical 
shadow thrown by the Earth. In the case of Jupiter's 
satellites, the predictions of eclipses are given as calcu- 
lated for the geometri w. 


versally distributed through the rocks composing 
the earth’s crust. 
minute crystals of quartz in the grouves made by 
recent glaciers upon their bounding walls as sufficient 
evidence that quartz in acrystallised state can be 
formed under normal pressures and ordinary 
temperature, and cites his personal examination of 
900 rocks taken from the entire thickness of the 
primordial formations in which he finds baryta in 
considerable quantities. 
out asserting that the baryta could not have come 
from the depths of the earth, the results I publish 
and the figures that I have announced show that in 
the primordial rocks at this time we find an amount 
of baryta of which the b 
not represent one million 
from sufficient for his theory to establish, as he 
thinks he has done, these two facts. 
necessary to demonstrate that the various metals 
were themselves disseminated through the rocks, 
that in consequence these rocks were formed in a 
medium rich in metalliferous combinations, that 
such metalliferous products could become separated 
from the strata during the formation, and t 
the second place, the strata forming the crust of 
our earth can even to-day yield to common water 
traces of metals and also show that under certain 
conditions these metals can concentrate themselves 
sufficiently to become of industrial importance. 
Dieulafait, without endeavouring to establish the 
presence of all the metallic elements in the rocks, 
was satisfied to prove his proposition by confining 
his search to a representative of each 

follows : 
strontium ; 3rd group, zinc, manganese; 4th group, 
copper; Sth group, tin (results not yet published): 
In these examinations he has subjected to analyais 
1,500 rocks gathered from an area corresponding to 
at least one half of the terrestrial surface of our 
1 These results, he claims, were definite and 


M. Dieulafait considers the 


„Thus, he says, with- 


ta isolated in veins does 
part. But it is far 


It was 


M. 


group us 


Ist group, lithium ; 2nd group, barium, 


etailed. His conclusion is that the primordial 


formation, or the rocks derived directly from it, 
contains lithium, strontium, barium, zinc, man, 
copper. 
been necessary to employ more than 100 grammes 
of material, and in the majority of cases an average 
of 5 grammes has been more than enough. He 
deduces from his results the fact that 
disseminated through the rocks represent in quan- 


ese 
That to detect their presence it has never 


e metals 


tity one million times the amount of metalliferous 
metals, etc., isolated in metalliferous deposits. But 
this is not all. Besides metallic bases, he finds 
boric, phosphoric, and vanadic acids represented in 
the rocks, which also are frequent associates in 
mineral veins. He claims to have proved that boric 
acid is not of volcanic origin ; but, on the contrary, 
was the result of the concentration of sea water ; 
vanadic acid repaid his research with the most 
flattering consequences. The salts of vanadium 
are already of industrial importance, inasmuch as 
they are used in printing coal-tar colours on goods, 
and in the production of certain tints upon porce- 
in. These and other uses made its price high 
but M. Dieulafait's studies proved its very gener 
distribution among the sedimentary rocks, and this 
led to an investigation by MM. Osmond and Witz, 
which had the most surprising consequences. They 
showed, that certain iron minerals on the borders 
of the central plateau of France inclosed consider- 
able amounts of vanadium. Its preparation from 
this source followed, and to-day an annual yield of 
60,000 kilogrammes of vanadic acid is the product 
of the works at Creusot alone. From this point we 
follow the author more closely, translating where 
nece his own lan e. 
All the substances which are found in the 
primordial rocks exists of necesaity in the seas, since 
these have ground down the strata of the earl 
formations forming the great series of rocks whi 
extend from these primitive formations to the 
Triassic. Without doubt, the percentage of 
metalliferous bodies found in the sea is extremely 
small; but this does not affect the question, if it can 
be shown that there is a sufficient quantity to 
admit of the marine origin of mineral deposits, and 
the conditions can be shown under which in spite of 
their extreme state of dilution the metallic contents 
of ocean water could be deposited. Now there are 
two assumptions which can be made: first, that 
these metalliferous bodies were separated directly 
from the sea waters at various epochs in the state 
they are now found ; or, secondly, that they were 
inclosed in the sedimentary strata at the time of 
the latter’s deposition, and consequently leached 
out by the percolation of waters, and concentrated 
in veins and ore beds. Both may be illustrated. 
The author takes the cupriferous deposits of Mans- 
field to illustrate the former. The conditions found 
there are: Ist, the ore bed has a thickness of only 
a few centimetres ; 2nd, it covers an immense terri- 
tory ; 3rd, it is llel with the inclosing beds, viz., 
conformable ; 4th, the copper salt is strongly im- 
regnated with bitumen ; 5th, numerous remains of 
fishes are embedded in the bitumen; 6th, the more 
numerous the fishes, the richer and more abundant 
the copper deposit; 7th, the copper ore has a complex 
composition containing silver, nickel, colbat, and 
considerable percentages of vanadium salts. The 
geological substratum is an argillaceous sandstone, 
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violet, or dark blue with an aniline biue. This tan light coming in need be apprehended, and it is 


ives the desired colour with a beautiful metallic 
uster. These latter colours are not very durable, 
and are used for inferior goods. 


HOW TO ARRANGE DROP SHUTTERS 
FOR A VARIETY OF LENSES.* 


O not be alarmed to find the sketch of a drop 
shutter. It is not this that I offer a descrip- 
tion of, but an attachment which enables the 
operator to use the same drop shutter with a num- | 
ber of lenses, differing in size. 

It has often been an annoying thing to me, and, I | 
suppose, to many others, when wishing to use dif- 
ferent lenses for instantaneous exposures, to find 
that each lens or tube requires a different drop 
shutter to be fitted to it. I think you will see by 
the sketches and description, that an arrangement 
may be found that will answer the purpose. It is 
very simple, casy to construct, and practical. 

_ Two pieces of soft wood three-eighths of an inch 
in thickness, shaped as shown in Fig. 1, CC, are 


E 


END View or AI $] 


A 
F/ Ca. 


VIEW SHOWING ATTACHMENT TO Back OF 
SHUTTER. 

Fig. 1.—A, back view of board to go on tube; 
B, drop board, with opening, running in 
grooves of A (see end view of A) C, clamps 
made of ĝin. soft wood, having ŝin. long slits 
on one side; D, rubber band; E, thumbscrews 
Passing through A and slits of C (see Fig. 2, C 
and E): F, brass wire, on top clamp only, to 

Fig preveni rubber band from slipping of : 

ig. 2.—Side view of above, showing application to 
tube and CC. i i 
Fig. 3.—Showing rubber band. 


attached to the back of the main board, A, by 
means of two thumbscrews, E E, which are put in 
from the front, having square plates at this end, 
which must be fitted and sunk into the wood to 
proren an even surface all over, against which the 

-board slides up and down (see Fig. 2, CC, 
and E E) 


At the other end a stout rubber band, D, attached 
to the two projecting ends, exerts quite enough 
tension to hold the shutter firmly to the tube. 

The clamps C C, having each a slit of }in., can 
be readily moved up or down by loosening the 
thumbscrews. 

The diagrams will show how and with what 
facility the shutter can be changed from one lens 
to auother, larger or smaller. The hole in the 
board A should be somewhat larger than the largest 
tube to be used —that ìs, within a certain limit. 
For a larger class of lenses, a larger drop shutter 
should be made. 

An essential point to be observed in putting a 
shutter on to a tube, is to bring the front of the 
tube in almost close contact with the drop board B 
—enough so not to impede the freedom of easy 
motion—before it is finally fastened. The inside 
edge of the opening of the drop board, coming 
down over the lens first, must be bevelled off. The 
drop board should be perfectly level. No fear of 


* By Wicuam KLAausxx, in the Pastographu Times and 
American Photographer, 


not at all a difficult process; it merely takes a little 
more time. Fasten with fine tin wire a thin cutting 
of cork to a piece of glass, then spread a thin film of 
Canada balsam on the cork. y the spider in 
position on the balsam, aud having previously cut 
the points of a number of fine pins, take the points 
up with a pair of light forceps and stick them into 
the cork against the inner side of the legs of the 
spider. One point if properly placed, will be 
sufficient for each leg, as I have nearly always 
found. The palpi and mandibles may be also kept 
in proper position in the same way. After this has 
been accomplished put the whole in spirits of wine 
and follow out the treatment described for flies. The 
piece of glass must, of course, be sufficiently heavy to 
sink the cork in the spirits. Care should be taken 
in withdrawing the pin points when the spider is 
ready for trausfer to spirits of t ntine. The 
hardened balsam must first be dissolved, then the 
pin points taken cut and the spider carefully re- 
moved from the cork. When quite clean place it 
on another piece of cork or glass, and pin out as 


not at all nece that the tube should be en- 
circled in wood to make it light-proof. 

Where only two or three lenses are used which 
are of nearly the same dimensions, the clamps can 
be screwed on the back of the shutter, stutionary, 
and the slits and thumbecrews dispensed with. 

All, except the beard A, should be made of light 
wood. The drop board, B, could be made of the 
same material as is used by some for slides in dry 

late holders—some kind of stiff aud glazed card- 
rd, the inside painted black. 

Because of lightness and probable slowness of 
motion, rubber bands could be employed, the same 


as for other drops. 

Between two strips of cardboard, glued or tacked 
to the drop board B, near the edges of the opening, 
insert a piece of cardboard, say 2in. long, to move 
up and down stiffly over the upper or lower part of 
the opening. This makes a capital opening regu- 
lator, and will prove of great value. 

With regard to lessening the speed of the fall of 
the drop, I find that it needs but a little resistance 
to show a marked difference. The pressure of a 
brass spring against the drop board, so arranged 
that it can be re ted, is sufficient to make the 


should remuin until it is fit for mounting in balsam. 
I keep two or three dozen Po points stuck in a 
piece of cork ready for immediate use. They should 


before and put it into the turpentine bath, where it 


fall measure one-fourth, one-half, and one second. 
Longer exposures than one second can be better 
made by hand, using the cap of the lens. 


EASY METHOD OF PREPARING IN- 
SECTS FOR THE MICROSCOPE.* 


Y experience in mounting insects for the 
microscope extends as far back as the year 
1861. For the first five or six years I was content 
to follow the then prevalent method of soaking the 
insect in liquid potash, which dissolved its muscular 
structure and left nothing but its empty skin. In 
that condition it was easy enough to arrange legs, 
wings, &c., in proper position; but the result was 
not satisfactory, as the shape and beauty of the 
insect was entirely lost by the pressure employed in 
squeezing out the decomposed tissues. This became 
more apparent to me on my becoming possessed of 
a binocular microscope, and I at once took to 
mounting insects without pressure. I found no 
difficulty in ing them sufficiently transparent 
without the aid of liquid potash, but was sorely 
troubled in endeavouring to arrange them in proper 
position. Legs would double up and wings would 
not remain expanded. It is only very recently that 
I have overcome the difficulty, aud as this new 
method of mine may also be novel to other umateur 
mounters, I will endeavour to describe the treat- 
ment as clearly as possible. 

On apuning an insect, consign it at once to the 
poison bottle if convenient, and there let it remain 
until it is quite dead. Do not let it lic in the bottle 
for longer than half au hour. Ten minutes is 
generally sufficient. The action of the cyanide of 
potash would in a few hours injure materially the 
muscular structure of the insect, and spoil it as a 
microscopical object. You should remove the insect 
before its legs and wings have become rigid; but first 
have ready a small piece of glass, on the surface of 
which spread a thin film of rather stiff Canada 
balsam. Then place the fly, or any other insect 


you may be operating on, lightly upon the 
Canada balsam film in the position you desire. 
If a dorsal view is uired, and a wiuged, 

place it back upwards 


insect the subject 
then with a fine needle or pin arrange its legs and 
wings. The legs may be made to adhere their 
entire length to the balsam, but it is desirable that 
only the tips of the wings be held down by the 
balsam. In this position the insect should remain 
for two or three hours to allow the balsam to 
become harder and the limbs of the insect stiffer. 
Then place the piece of glass with the insect ad- 
hering to it in spirits of wine, where it should be 
allowed to remain for two or three days. It is not 
unlikely that in the course of a few hours the action 
of the spirits may cause the film of balsam to be- 
come detached from the glass. This will not matter, 
for the hardened film will be found sufficiently 
dense and strong to keep the legs and wings of the 
insect in the position they where originally placed 
by the setting needle. Should, however, the film 
not become detached when it is time to withdraw 
the piece of glass from the spirits, it is easy to re- 
move the insect by placing the piece of glass in 
spirits of turpentine, which will dissolve the 
hurdened balsam. If, as mentioned before, the 
film bas become detached from the glass a few 
hours after its first immersion in the spirits, it 
should remain undisturbed in the spirits tor some 
days, and then it can be treated with turpentine. 
It should be kept in clear spirits of turpentine until 
it has become sufficiently transparent for mounting 
in Canada balsam. I have been vee successtul with 
spiders, but there are some species that will crumple 
up their legs unless pinned out. The pinning out is 


By Strasiroxtn Gregs., A paper rend before t. ic 
Qiekett Microscopical Club. 


de ubout one quarter of an inch long aud tolerably 
fine. In setting auts on the film of Canada balsam 
I fiud their jaws will not always remain open. To 
prevent their closing I sometimes place a small 
splinter of wood between the points of them, which, 
it carefully done, keeps them well open. The pre- 
caution is not necessury while they are in the tur- 
pentine bath. 

J have lately returned from a seven weeks“ tour 
up country, and during that time I visited five 
localities, spending a few days at each place. I 
carried with me all that was necessury to prepare 
insects for mounting, so far as the spirits of wine 
process was concerned. I collected all interesting 
insects that I came across while hunting for objects, 
and I brought them back to Columbo in little bottles of 
spirits of wine, with the hardened balsam adhering 
to them. I have since examined them, and they 
appear to have received no damage at all by the 
shaking they underwent, while my box was bein 
carried about from place to place, over arough an 
broken country. have also mounted a 
them with perfect success. If it is desirable to 
keep insects for any length of time before mounting 
them in Canada balsam, or if they have to be sent 
to a distance by post, the preparation of them 
should be stopped after they have been in spirits of 
wine on the of Canada balsam. The film, with 
the insect on it, cau be detached from the piece of 
glass by cutting the former with the point of a fine 
needle drawn round the insect. Remove the 
detached piece of film and place it in a small glass 
bottle full of clean spirits of wine. The hardened 
balsam can at any time be dissolved away from the 
insect by spirits of turpentine. I find that it is 
sometimes easier to set small insects in position by 
placing them on their backs upon the film of balsam. 

heir legs can be arranged in that position with 
greater facility. One of the advantages of the poison 
bottle is that it kills insects apparently without 
much inconvenience to themselves. They seem to 
go to sleep in the cyanide of potassium. 


The Origin of Amber.—Some very interesting 
researches have recently been made on the flora of 
the amber-bearing formations of Eust Prussia by 
Messrs. Goeppert and Menge. In ancient times 
there must have been in this part of Europe a grou 
of conifers comprising specimens from almost 
parts of the world. Among the splendid specimens 
of the Californian conifer were the red wood, the 
sugar pine, and the Douglas spruce; and of the 
examples of the Eastern States were the bald 
cypress, red ceda, thuja, and the Pinus rigida ; 
from the eastern coasts of Asia were the Chilian 
incense cedar, the 5 fir, the arbor vitw, the 

lyptostrobus, and the thujopsis; and the Scotch 
fir, the spruce, and the cypress of Europe, and the 
callitris of Southern Africa. It appears that the 
deposits of amber for which the Baltic 1s noted are 
the product of generations of these resin-bearing 
trees. The richest deposits are situate along a strip 
of coast between Memel and Dantsic, though the 
real home of amber has been supposed to lie in the 
bed of the Baltic between Bornholm and the main- 
land. It rests upon cretaceous rocks and consists 
chiefly of their debris, forming a popular mixture 
known as blue earth, which appeara to exist 
throughout the province of Samland at a depth of 
80ft. to 100ft., and to contain an almost inexhaustible 
supply of amber. Immense quantities of amber 
are washed out to sea from the coast or brought 
down by rivulets and cast up again during storms 
or in certain winds. The actual yield by quarrying 
is 200, 000lb. to 300,00UIb. a year, or five times the 
quantity estimated to be cast up by the waves on 
the strip of coast above mentioned. cium `- i 


ACCORDING to M. Dieulafait in tne ‘“‘ Comptes 


Rendus,” the mean daily evaporation of sea ‘water 
in the south of France is at least mm. Seek oe 
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SCIENTIFIC NEWS. 


AO to the Standard, the red star 
seon during the recent eclipse is the intra- 
Mercurial planet Vulcan. The following is the 
telegram, for which neither M. Trouvelot nor 
Mr. Swift is responsible: —“ M. Trouvelot, the 
French observer of the late eclipse of the sun, has 
consulted with Professor Swift, of the Warner 
Observatory, regarding the identity of the strange 
red star which M. Trouvelot and his assistant 
suw three degrees to the north-west of the sun. 
The result is the establishment, with approximate 
certainty, of the existence of the hitherto 
supposititions intra-Mercurial planet.’’ 


The Astronomische Gesellschaft will hold its 
next meeting on September 14-17, in the hall of 
the Academy of Sciences, Vienna, under the 
presidency of Prof. Auwers. Prof. Schonfeld, 
director of the Bonn Observatory, is the secretary. 


The Monthly Notices of the R.A.S. for June, 
No. 8, Vol. XLIII., contain an ephemeris for 
pbysical observations of Jupiter, from September 
16, 1883, to Juno 12, 1884, by Mr. Marth ; and 
also ephemerides of the five inner satellites of 
Saturn, for 1883-4 by the same. 


The meteorological station on the top of Ben 
Novis is now in a fair way to become established 
before tho close of the year. The road to the top 
is more than half finished, and sufficient shelter 
will be provided for three observers before the 
end of November. The regular observations will 
be commenced on November 1. The subscrip- 
tions now exceed 44, 500. 


News from the Swedish Circumpolar station 
at Spitzbergen has been received, dated Cape 
Thordsen, July 4. The members of the 5 
tion have enjoyed excellent health, thanks to 
abundance of food and continuous occupation ; 
und the scientific observations according to the 
formula of the International Polar Commission 
have beon made uninterruptedly throughout the 
winter, when the greatest cold was 35˙5 C. 
(64° Fahr.) below freezing point. There have 
been few storms, and since the autumn the ob- 
servers have managed to erect a hut on a moun- 
tain at an elevation of 270 metres, where the 
anomometor and wind-fan are located, two 
astronomical observatorics, a magnetic hut, a 
bathhouse, a wood storehouse, and a forge, 
besides enlarging the dwelling house and the 
working room. 


The report of the technological examinations 
of the City and Guilds of London Institute for 
1883 shows a considerable increase in the number 
of candidates. For instance, last year 1,972 candi- 
dates were examined, and 1,222 were passed. This 
year 2,397 came up, und 1,498 were passed. In 
four years the numbers have increasd nearly 
twelvefuld. The reports of the examiners are 
Po a trifle more satisfactory than those of 
ast year; but there is still evidently a great deal 
of ‘“ cramming ” going on, though in some sub- 
jects the examiners report a very gratifying im- 
provement. The director, Mr. Magnus, says that 
considerable difficulty is experienced in finding 
competent teachers for technical classes possess- 
ing both a practical and a scientific acquaintance 
with their subject, but that ditticulty ought soon 
to disuppear. The number of passed candidates 
who will bo entitled to the full Technological 
Certificate is still ‘comparatively small,” owing 
to the fact that a large majority of the candi- 
dates have not availed themselves to the extent 
which is desirable of the facilities offered to them 
by the [Science and Art] Department.“ We 
suspect that Mr. Magnus will have to make a 
similar statement for many years to come, for as 
we wrote in the No. for Oct. 17, 1879, there are 
many thousands of thoroughly competent work- 
men who will not go to school again“ in order 
to got this elomentary certificate from the Science 
and Art Department. We snid at the same time 
that those who had control of the arrangements 
appeared to be unable to walk without the assist- 
ance of South Kensington, and the ‘‘consequence 
in a regulation which may materially retard the 
progress of the good work the Institute was 
established to do.“ The simple fact is that 
workmen who can pass the Institute's examina- 
tion, many of them with honours, will not enter 
as candidates, because they cannot obtain the 
full certificate without also passing the South 
Kensington clementary science examination. 
In several subjects in which practical skill in 
drawing is as much needed as scientific know- 


ledge, a second-grade certificate in Freehand and 
Model Drawing of the Science and Art Depart- 
ment will be accepted in lieu of one of the science 
certificates required for the full technological 
certificate. The subject of carpentry and 
joinery will be added to the D for 
1884, and salt and soap will be included under 
the head Alkali and Allied Branches. Some 
honours examinations of a practical character 
will also be introduced. The programme will be 
ready about the end of the month, and can be 
obtained by addressing Mr. Magnus, director and 
secretary, Gresham College, E. C. 


The twenty-fourth annual meeting of the 
Association of German Engineers will tuke place 
on August 13 to 15, at Dortmund. The society 
now numbers nearly 4,800 members, distributed 
for the greater part over the whole of Germany 
in twenty-cight district associations. 


The International Medical Congress of the 
present vear will be opened at Amsterdam on 
Sept. 4. It will be attended by many of the 
most distinguished medical men of Belgium, 
France, Germany, and Great Britain. 


The German system of university teaching 
by outsiders, known as privat docenten, is to be 
tried in France. A decree authorises any doctor 
of letters or sciences, correspondent, or member 
of the Institute, to apply to the Minister of Edu- 
cation for permission to lecture on his special 
subject, the license to be renewed annually. The 
lectures may be private or public, and the lec- 
turer will charge the students what he pleases. 


The U.S. steamer Washington is about to 
explore the basin of the Mediterranean, ex- 
amining its depth and temperature, the density 
and chemical composition of its waters, the 
gcological character of the bottom, the swiftness, 
general direction, and courses of the currents, 


and their action on the coasts, and also the fauna gr 


and flora of the deeper portions. 


The fiftieth and Jubilee Report of the Royal 
Cornwall Polytechnic Society is a portly volume, 
containing, amongst other papers, an historical 
synopsis of the Society. 

A Popular Account of the Fish’s Nest built 
by the Stickleback,” is from the pens of Silvanus 
Wilkins and T. Bolton. It is published by the 
latter at Newhall-street, Birmingham, and will 
be found of interest by microscopists and lovers 
of nature. 


Mr. Adams has succeeded in establishing an 
optical telegraph between the islands of Mauri- 
tius and Reunion, a distance of 245 kilometres. 


M. Girard convorts diseased animals directly 
into manure without running the risk incurred 
of burying them. The carcases are immersed in 
oil of vitriol, and after forty-eight hours no 
recognisable portions remain. A sheep treated in 
this manner is worth about four francs—t.e., the 
net profit will amount to that sum after deducting 
cost of acid, chalk, and the labour. 


A new reaction characteristic of the salts of 
gold was shown by M. Ad. Carnot to the Paris 
Academy of Sciences the other day. Into a 
phial a lew drops of a dilute solution of chloride 
of gold are put; some drops of arsenic acid are 
added, with two or three drops of chloride of 
iron and of hydrochloric acid, with about a 
décilitre of water. If into this a fragment of 
zinc is introduced, a purple colour is formed 
around it, which eventually spreads, as a fine 
rose colour, throughout the fluid. M. Carnot 
says if one-millionth part of gold is present the 
tint is very visible, but it may be distinguished 
with a proportion of gold one-half less. 


A portion of the University of Indiana, at 
Bloomington, was set on fire on July 12 by 
lightning, which 1s said to have travelled along a 
telephone wire. The laboratory, museum, and 
library were completely destroyed. The museum 
contained a collection of fishes, made by Dr. 
Jordan, which was thought to be the largest and 
most valuable in the United States. There were 
15,000 volumes in the library, besides the so- 
called Owen collection, the loss of which is 
helieved to be irreparable. The general loss is 
estimated at 200,000 dollars, of which only 
30,000 dollars is covered by insurance. 


The Pullman Car Company has recently con- 
structed two new sleeping cars, which difter very 
materially from the usual American pattern. 
They are the sume length as an ordinary English 
railway carriage, and have doors at the sides 
instead of at the ends. Whon first constructed 


they ran upon three pairs of wheels, but after a 
few trial trips these have been replaced by two 
four-wheeled American bogies.” These cars 
are now working over the Midland and Glasgow 
and South-Western Railways, between St. 
Pancras and Greenock, and are fitted with both 
tho Westinghouse and vacuum brakes. 


LETTERS TO THE EDITOR. 


— e 
[We do not hold ourselves responsible an the opinions o 
our correspondents. The Editor respectfully requests thata 
communications should be drawn up as briefly a9 possible.) 
All communications should be addressed to the Evrtos of 
H paces Marcuanic, 81, Tavistoch-street, Coveat-gardem, 


All Cheques and Post-ofice Orders to be made payable to 
J. Passuohkx Epwarps. 

„In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will obiige by 
mentioning the number of the Letter, as well as the page on 
which st appears, 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody dues, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences derive their original.“ 
—HMuntaigne’s Essays. 

— — 


TRANSFER OF THOUGHT. 


[21682. | SURELY «J. W. W—s,” er 
565, must have been trying to compress into the 
smallest space the greatest possible number of 
absurd propositions. He coolly tells that when he 
wished the subject opened, he expected to see the 
thing exposed, and seems to think he has fair 
ound for complaint, that it should have been 
“ defended,’’ which he calls the bolstering upo 
a possible imposition of thought reading. But 


that is the very question—Is it an imposition, or is 
there a truth behind it? and abundant evidence 


has been brought forward to 
such a truth, though little 
observed. 

But what pretence can he or any one have to 
object to mesmerism being introduced into the 
consideration? The fact that mesmerism is just 
as mysterious, amounts to nothing. We may, 
and ought to ask, What is truth’ But we must 
be content to accept the mysterious, because, in all 
things, we live in an ocean of mystery, lighted only 
to a very narrow limit. Mesmerism is nothing but 
the study of the more recondite relations of y 
and mind, the examination of exceptional con- 
ditions of nervous action; therefore the subject of 
thought reading is simply a part of mesmerism, 
only comprehensible in connection with it. It is 
ouly those who have seriously examined the facts 
of mesmerism, who can form a judgment upon the 
question of thought reading by direct trausfer of 
mental action from brain to brain, There is another 
form of thought reading which, as I have before 
said, is, I believe, the explanation of Mr. Bishop’s 
proceedings. That is, that the subject who is 
thinking and picturing to himself, say, the number 
of a note, unconsciously but inevitably makes a 
motion with his own hand of writing the figures, 
and Mr. Bishop consciously perceives, or is un- 
consciously guided by that very slight impulse. 
But that does not explain the absolute fact that 
thought can be so transferred without any coutact 
or any possible action of the organs of perception. 

Anybow, J. W. W—s”’ is welcome to suppose 
his faculties of observation and 7 udgment are very 
superior to mine, as I am entitl to hold the op - 
site. But as I know the facts positively, and he 
invents them for himself, I may tell him that his 
second par., page 505, is simple nonsense. Of what 
conceivable consequence is it thata fact which I 
state“ puzzles him, as ever”? That does not 
entitle him to alter the facts, or to assume that I, 
an experienced observer of natural facts (acting, 
not to show off to others, but wholly in an anxious 
search for truth myself, at a time when I was very 
little inclined to give way to anything mystical, and 
as deeply conscious as anyone could be that I was 
lifting the veil of a tremendous mystery), should 
have overlooked the very first requisites of the ex- 
amination. He even does not comprehend what 
occurred. I said noting about without bein 
really prompted.“ I will repeat the facts. I ha 
found two sensitives, each of whom instantly per- 
ceived and described anything put into my mouth, 
for instance, when it was quite impossible for them 
to know what it was by any observation of their 
own (if I may be supposed capable of judging as to 
that), and one of whom was capable, while in 
trance, of naming cards I took out of a pack, she 
being at the time on the other side of the room 
with her eyes shut, and her eyebalis turned up to- 
wards the skull—a matter I will return to. Know- 


pore that there is 
own and rarely 
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ing that one of them had been to a pantomime a 
couple of evenings before, and knowing that the 
„ al be it, I thought I 5 see Ped 
with two people, both in trance, an i is- 
tinct transfer of yrs ae . e 
see placing the two ie acaid ed 
wo in mental rapport, watch 
the result, 5 word being gal b. i 


and wo of so in fact, it 
ible to doubt that she actual f 


Now, for anyone to say, as to a thing so clearl 
defined, ‘‘ others would have seen di tly, an 
Ido not think the evidence would bear cross-ex- 
amination,’’ is mere childishness. There is no 
room for evasion of one of two explanations : either 
the facts I state did not occur at all, and I, for 
some inconceivable reason, am in aps words 
telling a lie about it, or else the thoughts of one of 
those subjects were seen as actual occurrences in 
the other’s brain. People who are so ignorant as 
to their own knowledge is the limit of truth 
are welcome to adopt the first explanation ; but all 
who know what is to be known, will well know 
that I have described an instance of well-known 
"Many pooni $ thing i because th 

y people fancy a is new use 

have never heard a it, and impossible 8 
they have never witnessed it. Mr. Craven (21666, 
p- 506) seems to be one of these, and thinks I have 
made some extraordinary statements. If he in - 
quires of any intelligent doctor he will learn that 
we do not see with our eyes at all, and therefore 
Mere would be nothing unnatural in seeing with 
the tips of min igara. There is no proof that we 
do not actually do so to some extent; certainl 

none that it would be impossible, under certain con- 
cewable conditions. We only see because the optic 
herve receives certain vibrations, and the eye is 
nong but an apparatu for concentrating these 
upon the nerve. erefore, it is quite possible, 
cuite within reasonable imagination, that the other 
nerves of sensation might transmit those vibrations 
to the brain. He is somewhat bold about assertion 
2s to what does not exist: I have read as authentic 
evidence as we have for the existence, say, of 
Julius Cæsar, of cases of hysteria and catalepsy in 
which all the senses were transferred from the 
ordinary organs to the solar plexus, a collection of 
nerves and sub- brains, so to speak, or nervous 
ganglia at the pit of the stomach ; and what I have 
just said shows that there is no reason why this 
abould not occur, as stated in serious medical 
treatises. 

But people in the usual way know so little of 
what goes on in the wide world beyond their own 
limited scope, that probably Mr. Craven and thou- 
sands of others will learn with surprise that all 
this is an old-world story. To say nothing of the 
ancient oracles and sibyls, or of Egyptian hiero- 
glyphs, we have the old Hindoo sacred writings, old 
as our own Scriptures some of them, with the 
living races yet following them. Now, to avoid all 
debate as to what I may say, [ quote from that 
ey en work 8 to all, Chambers's 

cyclopeedia,’”’ article Yoga ’’— being the 
state of abstraction, een i 10115 or 
abstract e It is a long article, and 
contains much that is mystical and ritualistic, taken 
from the old Hindoo Sankhya, and I shall select 
only here and there: 

** The obstacles are illness, apathy, doubt—in- 

ability to continue in the state of meditation when 
it has been reached.“ There are a variety of 
modes subservient to the attainment of concentra- 
tion, among them certain „ ‘‘ fixing the sight 
upon the space between the eyebrows or the tip of 
the nose“ (one of the common hypnotic processes), 
and while in this motionless attitude, meditating 
upon the mysterious syllable (a. (This is the 
mystic name of the . Lord Jswara, and the 
ultimate aim of the Yoga is absorption of the in- 
dividual in the divine Infinite). At a certain stage, 
the vital spirits become motionless as water in a 
jar,’’ and the obscuration of the pure quality of the 
mind is removed (such obscuration being due to the 
obetacles named above and to attachment to worldly 


de Fae The fifth stage of Yoga means the 
withho of the senses from their respective 
objects the accommodating of them entirely 


to the nature of the mind.“ the eighth stage 
(mark what the Hindoo teacher says) A Login is 
insensible to heat and cold, to pleasure and pain, he is 
. insensible to blows and wo „ko the effects of fire, 
he enjoys an ecatatic condition.“ (Here we have 
„All the signs of mesmeric trance.) Among the 
results are said to be a knowledge of the thoughts 
\Gf ‘others, of the structure of one’s own body, the 
time of one’s own death,“ and many of the thisige 


attributed to clairvoyants, and also of the imaginary 
conditions assumed in hypnotism. ‘‘ Followers of 
the Yoga (after remarking on the fraud and im- 
ee probably exercised by them) pretend to 
oretell future events, and profess to cure diseases ; 
there are instances too where they allow themselves to 
be buried for a certain time, so as to exhibit the 
power of the Yoga.” It N that after the 
proper preparation, human beings may be shut 
up in a box, without either food or drink, for a 
space of a month, or even forty days and nights, 
and yet remain alive.“ (Such cases are recorded 
in books of Indian travel, and I have met with 
people who professed to have witnessed them.) 

I submit to Mr. Craven and to other readers that, 
in the face of such statements, received and prac- 
tised for many centuries by the vast ais of 
India, there is no reason to talk of my pre- 
senting them with novel marvels; and that they 
may lay the Shakespearian wisdom to their souls, 
that there are more thi in heaven and 
than are dreamt of in their philosophy It is clear 
to any one who has really examin e phenomena 
of mesmerism, that a vast deal of old-world super- 
stition, a great of old and new world religion, 
many inexplicable facts of history, such as the 
witchcraft mania of three 5 
traceable to some of these occult an 
studied 

This 
defer anything else to another occasion; but 
wished to show that every one of the statements I 
have made, each of my suggestions as to possible 
facts, has its coun in ancient experience, 
and in reasonably authenticated facts. 


scarcely 
enomena of the human mind. 
tter has run to such a length that I must 


Sigma. 


THOUGHT-READING. 


[21683.]—PEruaps the following may have some 

ing upon the question of the transference of 
mental impressions; for as the same thing has hap- 
pened upon three or four occasions, the period of 
time alone being different, it can ecarcely attri- 
buted to 80 85 : The other morning, while 


en in roading , I suddenly had a strange feel- 
: HR my eight-day clock was about to stop; 


but though I listened intently, I. could detect no 
change in the rhythm. Still, so powerful did the 
impression become, that I rose from my chair and 
stood in front of the clock, watching, listening, and 
noting the passage of time; and 10 minutes later it 
actually did stop, ati it had been wound up on 
the previous day. A slight shake was sufficient to 
set it going again. Thrice, at least, the same thing 
has occurred, and to me it is quite inexplicable ; for 
although I am extremely susceptible to impressions 
fronrwithout, and can usually feel a thunderstorm 
many hours before it arrives, 80 uliarly bad is 
my ear for music that only with the greatest diffi- 
c can I distinguish the simplest tunes one from 
another. Thus a change in the rhythm of the tick- 
ing would, I think, be an insufficient explanation 
in my case, while the clock could scarcely have 
gone on for 10 minutes after that change had taken 
place. Referring to Sigma's remarks (21646) 
on suspended animation, of which Mr. Craven 
expresses his incredulity in his letter 21666, I re- 
member reading the case of an English gentleman 
who conclusively proved to a jury of doctors that 
he could sus 4 his animation whenever he chose, 
and who subsequently died during one of his ex- 
riments. Would Sigma kindly say where 
information can be obtained concering the 
Hindoo Yugo fanatics ” ? Phynodderee. 


21684.] — I wovrp not trouble you with an 
epistle this week, but that I am struck with what I 
will call the false premises and weak bases upon 
which W. A. Lee and other correspondents seek to 
establish their beliefs to the discomfiture of others 
of less sanguine tem ent. 

Facts are not relative; they are also not 
dependent upon individual perception: they are 
absolute. I readin my dictionary that a fact“ 
is a thing done.“ Now, a thing done cannot be 
gainsaid; and will W. A. Lee, or any other corre- 
spondent, tell me that ‘“ overwhelming facts, 
which many men of rare scientific attainments re- 
ceive (to say the least of it) with caution, are not 
still open matters for discussion ? 

The whole sb of science, from alchemy to 
chemistry, astrology to astronomy, witb like ad- 
vances over whole fields of physical knowledge u 
to the Darwinism of the nt hour, are proofs 
that settled opinions have long ago been ousted by 
so-called facts, which in their turn have given 

lace to other facts perhaps equally untrue. 

is kind of process will obtain for ever, and many 

of our day in time also have become obsolete, 
as many others have before them. 

Who, then, has the right to say (always looking 
out over that vast ocean of unappropriated know- 
ledge that lies before us) that the light that exposed 
error yesterday may not again be turned upon 
other facts’ to-morrow? W. A. Lee’s assertion 
that something must be credible because it has 
been demonstrated long ago is very weak. 


| Man 


I| What matters it that I cannot do this; o 


such demonstrations come vividly to m 
mind—notably Lardner’s about steamboats, whi 
was 12725 only too soon for him by a thing done“ 
—a fact. 

It is not fair of your correspondents to set up 
hypotheses, and then give others the credit or dis- 
credit of proposing them. My original remarks had 
reference solely to public latform exhibitions; and 
what I have been induced to say since about mes- 
merism is beside my original intention, and the 
% process that I sought to know something about 
seemed to me td be a mechanical one, and not very 
i nee ty ou rrespondent that thought 

t is claime your co en oug 
readin e or whatever else it is, may be 
effected or Poa in many ways. A joining of 
bands, the laying hold of a stick or piece of wire, 
or even the claping of the body round the waist 
by two young ladies at once—all substantive means, 
and which ought to be capable of a substantive 
solution. This being the case, it cannot be ‘‘ illogi- 
cal“ (:) to ask those who assert that it is done in 
this way, how it is done if at all, and they are not 
mistaken in the results. 

It is hardly right that the burthen of the proof 
that the thing is done should be laid on the querist 
of how it is done. W. A. Lee says, that if I ‘* could 
place beyond doubt that such transfer actually took 
place, I should then have a logical right? (!) to 
ask ‘‘how transfer of thought 1s accom au 
ers— W. 
A. Lee included—assert that they have done it, and 
on this I am surely permitted to ask them how they 

o it. 

Mr. Editor, far as we are at present from a solu- 
tion to this subject, it is very nearly app 
when some attempt e to answer Nun. 
Dor.“ (21647) by some explanation of that excess 
of “exhaustion ’’ which was indicated by Si . 
(21620) as necessarily occurring when a subject is 
to be kept s rather than causing him to move. 

W. A. Lee initiated his experiments in this field 
of science by making a mother fear for her child. 
He seemed delighted at his success. I trust, how- 
ever, he was not tempted (for humanity's ost) to 
repeat it, or worse, on subsequent occasions. 
would have been making a bad use of his newly- 
found power,“ which it seems he afterwards so 
often exercised. He also refers in his last par. to 
the marvellous cases of prerision that have been 
made public.’? Can he have reference to those 
which appeared about twelve months ago in the 
columus of a daily contemporary, under the heading 
»The Truth about Ghosts — if not, can he offer 
anything half so marvellous as was then given 
as credence of the prevision he refers to ? 

J. W. WZ S. 


(21685.]—In letter 21661 Mr. T. E. D. Craven 
kindly informs me that I have said the thing 
which is not,“ therefore, of course the matter is 
settled. I will leave Sigma to tell him all about 
the Fakir who was buried alive for weeks, a full 
account of whom was for the fiftieth time given by 
eyewitnesses in the daily papers some three or four 
years ago. But cyewitnesses will go for nothing 
with T. E. D. C. What conjuror's tricks — consisting 
in hooking a persou by an iron frame round their 
body to an iron rod have to do with the matters in 
question, I am at a loss to conceive. There are 
people in this world for whom no amount of proof 
or testimony as to anything that they don’t happen 
to have seen themselves is sufficient ; and yet they 
are quite ready to accept a few conjuring tricks by 
Meesrs. Maskelyne and Cook, as proof positive of 
their own view of things. Messrs. M. and C. will 
show T. E. D. C. very good imitations of thunder 
and lightning. Why doesn't T. E. D. C. say that 
Nature's thunder and lightning is a humbugging 
imposture 7 F. R. O. S. 


IMPROVED COMBINATION BA R- 


FRAME BEEHIVE. 

[21086.]—As the season is now fast eee ne 
when those who use straw skeps will drive or 
smother their bees, I will, with the Editor's per- 
mission, give some practical directions which will 
enable any amateur carpenter to make a movable 
bar-frame hive quite equal practically to any that 
he can buy at any reasonable price. 

As the Association standard bar frame is now 
universally used, the interior size of the hive is 
fixed one way, as also is depth of body. The out- 
side measurement of frame being lsin. by 8hin., 
it is necessary that the inner measurement of body 
through line cd, Fig. 1, should be 14}in. wide by 
8zin. figh, as the frames are now almost univer- 
sally put across the entrance; but the hive may be 
ane almost any size from front to back. How- 
ever, wo very good sizes are 16}in. if it is to be 
worked as a top super. hive, or 20in. if as a com- 
bination hive, which can have sections placed either 
at top or back. The latter is now considered the 
better plan, and I will suppose our hive be made 
din. from front to back inside. I will also make 
it a double-walled hive, as that is most undoubtelly 
the best for wintering bees in. I will give 


e prin all shi ing to a 
weight of cargo, and ey anit a hy 


for the edges of side boards of roof to fit | (whi 
are into; indeed, it is much better ud, 
t 


i properly done, will leave your end 
i i ver it, and your 
be will Consequently be that 


eight inside 
o 
supering or feeding. 
rfectly accurately, 


do this. T think I have gi 
letter, and hope, with Edito 


r’s leave, in i y. f 
; next, giving articulars of rch, door bottom In the sailing ship, the wer of the wind being 
them quite Square and true with a tenon saw, and ba. N.B.— Roof shoul project in. at each communicated to the hail by meus or . 
i or make them so with a plane ; esp ene them on end for barge. Plano inside of inside Case, and out- | i 
pe 815 . i : l p i one side of outside case and cover. G. J. H. s and downwards 
e ummiesto them, the boten. s, n 


exactly, and exactly the same len 


, tending to press the stera 
of the shi into the water, and an her plough 
gth projecting at | M. RAOUL PICTET'S NEW MODEL FOR heavily. This is g vertical wedd by the resistance 
each end, and q of an inch at top, the planed sides SWIFT STEAMERS. 
ing turned next to the dum 


121687.) — Tun interesting artiole by Mr. Lewis 
Wright, in the Ewonise Mr 


wide, CHANIC of July 20, on 
em, as shown in Fig. 3, | M. Raoul Pietet's new shipbuilding p 

put them up to en of the dummies, bringing the door leadin R 

exactly a » and nail firmly, driving the nails „ li 

through e 18in. lengths into the ends of the 20; 

en 


tant force we 
ing power (which we may 
i , į eall o). But we want to make the vessel do mors 
has been done in that direction hitherto than hori 

has been little m p gu 
work. His point appears to be that it is better in | w 
Practice to send a vessel over the water than 

magh it; but, judging from the di 1 


ms in the 
: . ave lost sight of several 
Lege portant considerations. 


20in. lengths, and Jou ha ve the dou 
body of your hive all right 


66 


dedueed, we must make the fo 
or stern of the ship shallow in the water, an to 
furnish, under these circ 


i 5 
liftin Wers a and b, we must make er very 
r the bows. W 


scientific sub- 
jects, are the unerring principles of nature, and if 
we consider these, we find that where an livi 


ith both speed and 
i of force, provided that. §wan-build’’ be 
„as followed as closely as possible, especially in the 
slope of bow and side. 
7 matter of actual practice, I believe tha: 
this 5 or deck outline, has for 
past 


en, however, ony creature has to pass its 
yim air and partly in water, its sha 


surface, i 
swimming powers are arranged so that they shall 
as much as possible a ae the water-line ; 

t 


Fsew.s. 


80 as to 158 their weight over as 
as possible, i 

may be broad and shallow, and the may slide 
over the waves. Being built with titel 
“keel,” their breast le is a very obtuse one, pulling 
and their front and side e vation appear thus: 


j il power is above 
vity of the vessel, and th 
ving re to this ci 


ce, aswell as to 
necessary buoyancy of the stern, we must 


ferm the only re resentatives of the weight- 
rs—the ‘‘merchan steamers,’’ 30 to speak, of 


Zet the power af 
terin e. course by the slightest movement of 
the h The 


: stern can be made of oO 
siderable relative depth, z as its thin i 
y before : safest way is to line offers i but little resistan 
make a full-sized working drawing exactly to scale 
on a spare bit of board, make the sides at inside 4}, 


oe, to the 
Great and freedom from rolling given 
e broad build. j by 


Ave. 10, 1883. 
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The sian = above described wona also 
in passenger ahi er great facilities for the ar- 
isis. oons, &c., while the sloping 

resistance. 


In all vessels, 3 it is essential S avoid 
anything approaching to a square, perpendicular 
stern. 46 ani has well poin ont ia his letter 


deep furrow in the sea below her, and the water, 
tending to rush in and re-establish its own level, 
the volumes of water thrown off by the side, in 
their struggle to close in behind, grind hard against 
the sharp angles of the stern, and nipping the ship, 
as it were, retard her progress. 

It is here that M. Pictet makes two t mis- 
takes. Not only is the stern of his boat square, or 
nearly so, but the perpendicular sides of his vessel 
offer an immense resistance, for the particles of 
water displaced by the bows grind directly against 


them, instead of being thrown off and outwards; 
and the bows themselves presenting with the flat 
bottom an obtuse angle driving through the water, 


still further diminish the speed, by offering about 
as t a resistance as it would be possible to get. 

. Pictet has, in fact, rougi losing sight of the 
principles of nature, and preferring mathematical 
calculations, elaborated almost the exact construc- 
tion of tho Chinese juuk, said to have been origi- 
nally modelled from a Chinese woman’s shoe, 
floati ag on the water. Moreover, it would appear 
from the notice of the experiments given by Mr. 
Lewis Wright, that M. Pictet overlooked one moet 
important factor in describing the ‘‘lift’’ of his 
boat when towed at a high speed. The large 
steamer to which the boat was attached was pro- 
pelled by a screw, and had M. Pictet had any ex- 
perience of tug boats, he would have known that 
when such a craft is towing, say, a barge, unless 
the tow rope is unusually long, the strong and con- 
tinuous wave of water hurled upwards against the 
bows and stern of the second boat by the revolu- 
tions of the screw propeller pray a most per- 
ceptible difference in the level at which the barge 

ride; and when the newly- constructed boat 
rose out of the water when she was towed faster 
and faster, it was probably owing to the increasing 
strength of the upward current produced by the 
gyrating propeller at the stern of the towing 
steam 


er. 
The swanbuilt passenger steamer would be much 
more tapering than the merchant vessel in the plan 
of her water line (though even then far broader 
shallower than the modern ‘‘liner’’) say, for 
instance, 40 to 4dft. across at deckline, 25 to 30ft. 
at waterline, and 8ft. at the stern, deepening about 
lOft. deep aft. The lift of which M. Pictet 
makes a spécialité is no new thing; it is seen with 
great effect in the kayik or Iceland canoe, the sea- 
going gonna of Venice when well built, in the 
3 -sailing felucca of the Mediterranean, in 
the “prahu” (now seldom seen, but once well 
known to the sailors of Admiral Sullivan and other 
commanders who swept the Malay pirates from the 
Indian seas), and, perhaps, more than all in the 
„% mpan 15 cargo-boat of India, which, sae h 
80 narrow as to require an outrigger, is perfec 
flat at the bottom, resembling a penny cut in half, 
but which passes with ease over the most tremendous 
Surf, and possesses astonishing speed. 
Edward Conry. 


HIGH SPEEDS AT SEA. 


_{21688.]—As one of those who took part in the 
discussion, re the Rev. Mr. Ramus's polysphenic 
ship, in Vol. XXIX., and also as one not convinced 
of the absolute truth of the views propounded by 
the mathematical mechanicians, or rather in this 
ase, shipbuilders, I venture to send you another 
contribution from La Nature, which may possibly 
have N the attention of Mr. Lewis 
Wright. © Alaska has, I eee, again made the 
homeward run in less than seven days; but even 
her performances, as compared with those of the 
Britannic, however well they may look in the news- 
papers, pu do not figure up so satisfactorily in 
the books of the counting-house. The following, 
however, speaks for itself, and I venture to ask for 
its insertion, because I cannot conceive that we 


)» | same theories as those that guided Mr. 


have arrived at finality in connection with the form 
of our ships :— 


A dozen years ago, says the writer. I devoted 
much time to studying the conditions of locomotion 
in different media. made sketches of numerous 
apparatus at that time; and, among my outlined 
projects, was a boat that had been spare by the 

ictet in his 

recent experiments, but differing from his in certain 
that special considerations caused me to es- 
blish. I was led in this direction through ob- 
serving and analysing the phenomenon of the 
ricochet, and through remarking the motions of 
little flat boats that were drawn along the surface 
of brooks by children on a run. My boat was to 
have had a flat bottom that was to be united to the 
sides by curves of very short radius. The keel, of 
slight thickness, and of slight width in front, but 
becoming very wide behind and extending back of 
the boat, was to have carried at its extremity the 
screw and rudder. I had no delusions as to the 
difficulties in the way of a practical execution of my 
project. 1. Where could a motor be found of 
sufficient lightness, and yet powerful enough to 
communicate to and keep up in what I called my 


ricochet ship sufficient speed? 2. Supposing the 
apparatus worked in calm water, how would it be- 
have on sea, betweentwo waves? Evidently, in order 
to makeits working possible, it would be necessary to 
make a sort of flying-fish of it. This is why I 
added to my project large horizontal planes above 
water that were to have aided inlifting, and, at mo- 
ments, in sustaining the machine in the air. But 
how were such wings to be constructed, and how 
were they to be folded up in case a tempest oc- 
curred? I have often spoken of this 2 ject to 
intimate friends, and have jokingly said to tbem : 
Follow with attention adepts in atrial navigation 
by means of bodies heavier the air. When they 
have found a motor for traversing ten kilo- 
meters in their element without touching earth, I 
will use a like motor in the belly of a flying fish and 
will start for New York at the rate of 60 kilometers 
r hour.“ No means, as well known, is at the 
isposal of man for crossing the ocean at the rate of 
more than 15 to 16 knots (say 20 so as not to offend 
Utopists), with the ships at present in use. Theo 
condemns floating bodies that cannot get throug 
water at a rate not much exceeding 20 knots per 
hour ; but the science of the future may furnish us 
with a motor that shall convert into power the total 
amount of heat theoretically utilisable from the best 
fuels, and that too without being heavier than our 
present engines. Economy in fuel has not yet to 
enter into a question of this nature, and such a 
consideration would be mature in the present 
state of things. Who would think of discussing the 
price and amount of consumption of the first appara · 
tus thatshould render practicable a thing of such im- 
rtance as the one under consideration? Every 
one cannot build a very costly steamer in which the 
unforeseen is to play an enormous rôle ; but it is 
within the power of every one to experiment on the 
behaviour of analogous apparatus with smaller 
models. Inventors could not lose sight of the fact 
that in an unexplored field every experimental in- 
strument is quickly relegated to the waste heap b 
very reason of the teachings that have been extrac 
from it. Why not get rid of the trouble of building a 
light steam-engino, by employing in the first place a 
reservoir of highly com air with superheater 
in case of expansion—the said reservoir being con- 
founded in great part with the hull of the vessel ? 
By actuating a motor by such a means, the consider- 
able power stored up in advance under a slight 
weight might be expended as needed, in a very 
short time, sacrifice being made as regards the 
duration of the experiment until it should prove a 
success. Some practical data regarding such a 
motor are found in Admiral Bo is’s sub- 
marine ship, which was built at Rochefort some 
twenty years ago, and which sailed alone for more 
than five hours by means of the compressed air in 
its storeroom. There exist at present self-moving 
torpodoes that are based on this principle. There 
is a still simpler means: Uniform, sufficiently slow- 


burning ets might be manufactured, and after 
being experimented with to ascertain what thrust 
they exerted when burning, be attached in the pro- 


per direction toa model of a calculated size and 
weight. Such a motor is applicable to certain 


apparatus that fly by means of inclined planes, in 
pa to study Their behaviour and equilibrium 
and it presents resources for the construction of in- 
teresting scientific playthings. If ever aérial loco- 
motion is realised through a motor, it will doubt- 
less be in rising from water into air, and mechanics, 
by a step analogous to that of nature, will 
from the fish to the sacha rvs before getting to the 
bird. To work then, and let us find an apparatus 
which shall be able to lcap from the crest of one 
wave to that of another! So far the writer: I 
am not quite clear as to the effect of a slapping 
wave on the horizontal planes; but what leads me 
to think there is room for improvement is the fact 
that it must be easier to drive a ship over the water 


than through it. Many of our fast clippers are 
awfully wet ships, and it must absorb a lot of power 
to drive them through the water? What I 


ask in, 
can we possibly drive them over the water, in 
of dashing them through a solid wave = R 


SURFACE NAVIGATION. 


[21689.]—I mave ventured to give a new title to 
this subject, as above, which may be found prefer- 
able to the various fanciful titles hitherto used. 

Any of your readers who wish to study Mr. 
Froude’s . will find a paper 
Annual of the School of Naval Arcbiteo- 
ture for 1873 (Sotheran and Co., 36, Piccadilly). 
The following extract must suffice for those of 
your readers who cannot procure this book :— 


Moreover, even if such great speeds were attaiu- 
able, the risk and danger which would be incurred 
would be insurmountable and incurably fatal. The 
diminution of resistance due to the skimming action 
rests on the assumed principle of what is called the 
‘duck-and-drake’ action of a flat stone when skil- 
fully sent skimming along the surface of the water 
—a well-known boyish accomplishment—or of the 
ricochet of a cannon ball from it. These exhibi- 
tions of the action, however, show also its inevit- 
able danger; for, on meeting with the slightest 
undulation, the stone or shot is glanced upwards 
into the air, and returus to the water with a plunge. 
It isa matter of calculation that if a ship, when 
skimming along the surface of the water at a speed 
of, say, 60 knots per hour, were to meet a wave of 
about twice her own length, and of about 10° maxi- 
mum slope, she would be lauched upwards at that 
angle, and would take a flight of nearly 100ft. 
before she again reached the water.“ 


As to my models, it would take much time and 
space to describe them. I tried twin boats and a 
single boat. Fixed planes under water and at the 
surface. Fixed planes bent to about 60° of a circle 
width Lin. and length 2ft., and other forms. Of all 
fixed planes I liked the bent forms the best, as the 
ends rose out of the water to port and starboard 
and the centre was well immersed ; this gave great 
stability. 

The dive“ occurred through a small wave 
causing a jerk from the tow line. The planes for 
a moment papa a downward 3 1 
whole thing disappeared in a most amusing style, 
but immediately floated again on ceasing the 


towing. 

As this boat was something under 2ft. long and 
very broad, and appeared to travel best at about five 
miles an hour, then, according to Mr. Froude’s 
formula, a vessel 200ft. long should travel 50 miles 
an hour. 

The whole subject requires very ample treatment 
in order to arrive at correct deductions, and I ma 
possibly find time to resume the experiments, wi 
the model carrying its own motive power, care- 
fully measuring the actual power required to drive 


it. 

M. Pictet appears to ignore the resistance of the 
air. This is a rai mistake. The air refuses to be 
ignored at high speeds, and it is a very important 
item. 

The og oe of diving must be provided inst 
by great length of vessel and movable planed: 
The vessel must also be so formed that its under 
surface receives some support from the air, when in 
rapid motion, and be able to float safely when 
stopping. The distance between the water and the 
vessel, when steaming, must be so regulated as to 
avoid the shocks which were experienced by the 
1 of Russia's yacht when crossing the Bay 
of Biscay. 


Sufficient care has not been taken in constructing 
formule for this department of forces. Formerly 


the square of the sine of the angle was as a 
multiplier. This would seem natural, and at 
low velocities it is not far wrong. en high speeds 


began to be experimented u sin? was found 
ina ieee) oe the sino, sim ná ry hig kape as a 
multiplier. Now, i at at very hi 

some pry multiplier will have to be Aa tk 
fact, sufficient data is not yet at hand wherewith to 
construct a reliable form The ricochet and the 
“ duck and drake are facts unaccounted for by 
any formula. 


th August, 1883. Thomas Moy. 
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OBJEOT-GLASSES. 


21690. — “ AscaLon *’ (21661) suggests a field 
of research open to the amateur worker in the 
equi-convex and plauo-concave o.g. he has figured. 
To prevent going over old ground, I will give as 
my experience that it is not possible, with pe 
crown and 3°64 flint. Ihave tried it. The heaviest 
optical crown is too light. I would suggest the use 
of plate as more likely, on account of its variable- 
ness. Say, make three convexes, one of each sort— 
viz., Union, Thames, and St. Gobain—a tolerable 
match may be er for an o.g. of not more than 
4in. aperture. do not say that results would 
equal the optical glass; but really fair work can be 
done with such an o.g., if the power is limited to 
50 to the inch. If the sample of plate is unusuall 
pood, much greater power may be used on a we 

gured o.g. The fiat side of the flint lens could be 
managed on Mr. Brashear's plan, using the pieces 
of plate as touls first and lenses afterwards. It is 
well to use 3°64 flint on the disc. If left thick, I 
make the double concave afterwards, if the usual 
form was attempted. I think Ascalon's o. g. 
must have a plate convex, as his 8 seem to 

rove it to have a refractive index of more than 

-54—a refraction higher than any but one (useless, 
to my mind, for the purpose) optical crown made. 
A word more about the flat surface. The colour 
test can be used with absolute certainty, thus 
insuring one side. Prismatique. 


CHOLERA. 


(21691.]—Srezme that your most tolerant and 
broad-minded journal is open to the discussion of 
medical topics, and that the question now bein 
discussed in many quarters is that of the medi 
treatment of cholera, I think that it may interest 
some of your readers to know that Dr. Rubini, of 
Spies, in 1854, treated 592 cases of Asiatic cholera, 
with camphor alone, without a single death ; that 
in 1866 Dr. Proctor treated 98 cases, with copper 
alone, with only 14 deaths, and that another drug, 
veratrum album, has been used with signal success 
in this terrible disease. In all the medical journals 
in which this question is now being discussed, 
these three drugs are not mentioned. Why? 
Because they are precisely the three which, if 
given to a person in health, will produce an exact 
picture of cholera. They are used by a new school 
of men, whose practice is not orthodox.“ and 
therefore the a crt “ orthodox ” practitioners 
of medicine will not even look at them; it is 
regarded as ‘‘quackery,’’ though surely this 
sitvish orthodoxy, is the greater quackery ! 

Iobject, as much as others, to the terms homd:o- 
pathy” and 5 as binding the man who 
uses them toa certain fixed rule, though he may in 
his heart see other systems of curing disease. If the 
public would only try and discard these terms, and 
allow their doctors to prescribe either contraria ” 
or ‘‘similia,’? just as it is best for the cure of the 
case in hand, the profession would be helped to 
get rid of the term orthodox, and the day will 

awn when bigotry will be dying in the medical 
profession. M.B.C.S., England. 


IRON HOUSES IN ENGLAND. 


{21692.]—I sRE in this week’s “Scraps” an 
account of an iron house to be constructed by one 
of our cousins across the Atlantic. I thought it 
would perhaps be interesting to our readers to 
know that such materials have been used here in 
England some years, although on a much more 
modest scale. 

The house I refer to has been in existence some 
20 years to my knowledge, and stands surrounded 
by orchards and cornfields, situate on the flanks of 
a ridge of hills in the green border-land of the 
Black Country,“ otherwise known as South 
Staffordshire. I believe it has been once removed, 
and was ongiually built in the Black Country itself 
by a boiler maker. It is constructed of boiler- 
plates riveted in the usual way, and has at a dis- 
tance the appearance of a stuccoed villa, as it is 
painted light coloured, owing to its being unbear- 
ably hot in summer, although lined with wood. On 
nearer inspection the rivets are, however seen. It 
is used as a country residence, and it is commonly 
reported that the builder jokingly offered for £50 
or so to put it on a turn-table, so that the occupants 
might turn to which ever side was brightest. 

M. Piper. 


DEAFNESS. 

(21693.J—Prrnars the following hint may be of 
service to thoee who, like myself, suffer from deaf- 
ness. Probably others may have hit upon the same 
contrivance. About jin. is cut off from the small 
end of the common whelk shell, the passage well 
cleaned out and round end formed with sealing- 
wax to fit the ear. My whelk shells are respect- 
ively No. l, about 3in. long, across mouth, lin.; 
No. 2, long 3], across mouth, 13. Larger sizes 
occasion confusion. You have thus a not inelegant 
„ear cornet’’ for a few pence, or at the seaside for 


obtained, and are printed for the p ther 
are many cases in which, where the annuity is 


right of entry. 


the trouble of picking up. If ‘‘stri ped” with 


hydrochloric acid, the appearance may be improved. 


Sidmouth, Aug. 3. N. 8. Heineken. 


TEMPERATURE ERROR. 
[21094.]—ALLow me to thank R. M.“ for his 


kind expression and remarks. I quite recognise the 
importance of the points he calls attention to, and 
hope some competent persons will help us in this 
matter; the statements I took from a pamphlet 


„On the Laws of Isochronism of the Balance 


Spring,” by Chas. Frodsham, Assoc. Inst. C. E., 
April 2 

I have not yet been able to get the Vol. Traité 
des Horloges Marines,” Paris, 1773, but hopa to do 
so shortly, and will give result. R. E. B. 


„1847, he taking them from ‘ Berthoud.” 


LEGAL REPLIES. 


small, the income-tax which is deducted has to be 
repaid. But not more than three years’ arrears can 
be recovered. 


LEASR— RENT Liasmitry (51256).— A., as the 
original lessee. is undoubtedly liable for the rent 
to his lessor, the landlord. He should, however, 
have a right of action against B. upon his cove- 
nant, which must have been in the assignment. B. 
can proceed against C. in ejectment, upon the for- 
feiture for non-payment of rent, and upon his 

But there seems no reason why 
the landlord should look only to C. (unless he made 
a new lease with him) for the rent, although, of 
course, C. would be liable to him. The consent 
given by the lessor to the assignment does not 
operate to release the lessee, or to place the assignee 


in his position: but it validates the transfer, which 


otherwise would be a breach, for which there could 


be a forfeiture. 


Ramt OF Roan (51258).—This is a rather con- 


fused question; but assuredly the fact of a corpse 
being carried along a road will not alone make it a 
public road, or 


ive a right of way. There is a 
great distinction between a highway or public road 
and a . road or right of way. A highway 
can only be created where the soil has been dedi- 
cated to the public by the owner. But a right of 
way may be acquired by a twenty years’ uninter- 
rupted user. In this case there seems to have been 
notices put up, and perhaps gates, to make such an 
interruption ; but without knowing more of the 
facts, I could not say whether or not the road can 
now be lawfully stopped up or closed by the owner 
of the fields. 


RENT—GUARANTEE (51261).—Unless the querist 
has guaranteed the rent by a written document, 
she cannot be made liable by the landlady. If, 
however, in any of the letters mentioned, sent to 
the landlady with remittances, there was a promise 
to pay the rent, then the querist can probably be 
held responsible for the same, cane to the 
nature and extent of her promise. The landlady 
could certainly have distrained upon the mother’s 
things for any rent due, and she need not have 
allowed tnem to be removed after her death with- 
out getting paid. 


NOISE—NUISANCE . only step the 
querist can take, as far as I am aware, is to bring 
an action in the County Court against his neigh. 
bour for damages for the nuisance ; and he can also 
ask for an injunction to restrain its continuance ; 
though some County Court judges doubt whether 
they have power to grant injunctions. 


DEODAND (51287).—A deodand was originally 
anything, such as a horse, a machine, or, as in this 
case, an engine, which, by accident, hud caused the 
death of a human being, and, therefore, became 
forfeited to the’Queen, or the lord of the manor, as 
grantee from the Crown. It ought in either case 
to be sold, and the proceeds given to the poor. 
The word dcodand is derived from Deo dandum, and 
meant an atonement to God for the death of one of 
His creatures. In the case mentioned, no doubt 
the coroner’s jury put the price of £20 upon the 
engine as a price to be paid by its owner: which 
was a better method than forfeiting the thing itself 
and having it sold afterwards. Ve guns were 
only abolished in the year 1846 by statute 9 and 10 
Vict. c. 62. 
Fred. Wetherfield, Solicitor. 
2, Gresham- buildings, Guildhall, E. C. 


GREAT EASTERN GOODS ENGINES. 


5 we have had several letters re- 
specting 

nothing has been said respecting the large outside- 
cylinder locomotives, known as the Mogul“ type. 
I believe they are almost similar to those on the 
Amcrican and New Zealand lines in general design, 
the details being of course modified to suit our 


Adams, and also by Mr. 
Neilson's, Glasgow. 


the bar; a band 


ese engines, I am rather surprised that 
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English roads. What is known as a pony truck, 
or two-wheeled bogie, is placed under the leading 
end, its object being to prevent the excessive over- 
hang caused by the cylinders. The engine 1s fitted 
with a powerful steambrake, one steam cylinder by 
an arrangement of rods putting on both the engme 


and tender brake blocks. The chief dimensions are 
as follows :— 


Shndees 19 in. by 28in. 
Coupled wheels ....... errr 4ft. 10in. 
Pony truck wheels ............ 2ft. 10in. 
Engine wheel base (exclusive of ae 

rück!) ere re 17ft. 5łin. 
Engine wheel base (total)...... 24ft. 10$in: 
Boiler, diameter outside ft. ekin. 
Boiler, length of barrel. lift. m. 
Firebox (length) Sft. 
Heating surface firebox) ) 10284. ft. 

‘3 „ (tubes) 12918. ft. 

Working pressure 140lb. 
Tubes (240) out. dia. Izin. 


ed partly by Mr. W. 
i Bromley. and built at 


Mark Tapson. 


The engines were desi 


RAILWAY SPEED INDICATOR. 
[21697.]—I am glad to see this subject revived 


by your correspondent, Clement E. Stretton. My 
experience on this subject may be instructive. 
About 20 years ago, whilst a pupil with the engineer 
of the S.D. Railway, I invented and patented a 
speed indicator. It consisted of a 
could be fixed on the engine or guard’s van. 
the box two small weights revolved round a bar, 
the weights were each carried by two arms, 

at one end of the bar and to a slide at the other, as 
in the diagram, a alight spring being coiled round 


box that 
Inside 


sed around the small wheel 
outside the box and around a wheel fixed a the axle 
of the engine or guard's van. The faster the T 
the nearer the slide moved to the other side of the 
box, and this drew the hand forward on the dial. 


Inside the dial, the hand that was pulled 


another with it round a ratchet, so that the maxi- 


mum speed attained during a run was fixed, and by 


a self-acting arrangement the index hand was im- 
mediately fixed in case of a collision or accident 
There was, therefore shown the instant speed, the 
maximum speed, and in case of accident the 
at the time. And now for the result. Sir Stafford 
Northcote introduced the subject to the President 
of the Board of Trade, and Col. Yolland was de- 
uted to test it. It was fixed for some time on the 
D. Railway, and worked admirably, and, on 
Col. Yolland testing it between Exeter and Ply- 
mouth, he reported his great satisfaction: the con- 
necting-strap, however, broke when near Plymouth. 
but that was merely owing to its being adjusted to» 
tightly. The engineer of the S. D. R. expressed 
his opinion also that it was a most useful inventicn, 
if taken up by the railway companies.“ and there 
was the failure. It is a most useful thing for a 
driver to see his speed always before him, and for 
a guard to be able to check him, and, doubtless 
time would be much better kept, especially during 
dark winter evenings ; but the fact is, it is conside 
to be too great a tell-tale, and instead of deriving a 
benefit aaa its use, i is thought it would be a 
sitive disadvantage to a company using it. 
a have, during the last fortnight, timed the ex- 
press on the L. & S.W.R. and G.W.R. with a stop- 
watch, and twice on each line a mile has been run 
in 50 seconds, or at a rate of about 70 miles an 
hour, aud on some lines I believe a higher rate is 
run at times. I think the public are entitled to 
have a register of speed kept as well as time, and a 
too slow driver is more to be blamed than a too 
fast one, in my opinion ; and I think a speed indica- 
tor in a guard’s van would often result in trains 
arriving in better time, especially on junction lines 
or last trains, where punctuality is of the utmost 
importance to the public. oly last week I 
travelled from Birmingham to Bristol by the last 
train that should arrive in time for the down mail 
for Exeter; it had left 15 minutes on our arrival, 
but I am quite sure had the driver of the Midland 
train had a speed indicator, he could have ssved me 
the necessity of spending a night in Bristol and 
losing half the next day. I think the public have 
uite decided that a high rate of speed is not 
gerous, and it is quite time that indicators 
were generally used as a guide and check to drivers 
and a satisfaction to the passengers, and also, I 
think, a great advantage to a company using it. 
F. Warner Jones. 
P.S.—Should any railway company like to have 
further iculars they can do so, as the patent 
expired 18 years ago. j 


+ 
4 
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THE COST OF ELECTRICAL TRACTION. 


(21698. |— WHATEVER may be done in this count 
in the shape of compressed nir for tramcars, M. 
Philippart is determined that the Parisians shall, if 
possible, have electricity. By his calculations in 
recent experiments the power required was an 
E.H.P. per ton per hour, but he makes the vehicle 
loaded to weigh ten tons, which, I think, is rather 
heavy. As his estimate may be useful, I will ask 
you to publish it. Thus,” he says, in estimating, 
we shall take the loss of electricity in charging aud 
discharging the accumulators at 25 per cent., 
althoug Profs. Thompson, Ayrton, and Morton 
have only proved 20. 18, and even 10 per cent. loss. 
Lastly, we shall reckon that a ton of accumulators 
can give ouly 30 electrical H. P., whilst our experi- 
meuts axe 40. Upon all these premises there can 
be no dispute, their verification being possible at 
any time in our workshops. 

t only remains, therefore, to establish the cost 
price of the accumulators, the dynamo machines, 
their maintenance, and their durability. The 
dynamo will cost 2,500fr. for an effective power of 
12H.P. to 15 H. P. Its maintenance consists in the 
replacing of the brushes and the wearing of the 
bearings. The principal expense, therefore, is the 
price and maintenance of the accumulators; and 
this is, without doubt, the principal object of your 
inquiry. Here, again, I shall allow a good margin. 
Besides the price of the royalty and of the box 
which contains the lead, this metal, which cousti- 
tutes the accumulator, costs, manufactured in 
plates suitable for the requirements of traction, 
600 francs per ton (we have an agreement at this 

rice). The worn out plates are replaced at 250 

rancs per ton. 

You know as I do that, in an accumulator, the 
duration of the negative plate is almost uulimited ; 
the positive plate alone, after a duration of four to 
twelve months, becomes unfit for use, because all 
the lead is peroxidised and is no longer conductive. 
Without doubt, sooner or later, a remedy will be 
found for this defect; meanwhile let us put things 
at the worst, and say that three times per year, or 
every four months, we shall change the positive 
plates, that is to say, half the weight of the accu- 
mulators. We have, therefore, to reckon 1} ton 
per ton and per year, at 600 francs per ton, that 
makes 900 francs, from which we have to deduct 
1} ton at 250 francs = 375 francs. This leaves an 
annual expenditure of 525 francs per ton—let us 
gs francs with the manipulation. 

. Philippart proposes to replace the horses by a 
truck 2 metres wide by 4 metres long, occupying 
just the same space as the horses: above the wheels 
a space 75 centimetres high will contain the ma- 
chine and the accumulators, and upon the whole 
will be fixed an elegant covered compartment to 
accommodate 12 passengers paying 50 ceutimes for 
all distances. is compartment will certainly 
bring in 50 francs per day. 

As we have 15 tons to draw, we uire a force 
of 15 electrical h.p.; or, for 6 hours, 75 h.p.-hour. 
We have seen above that one ton of accumulators 
would render 30 h.p.-hour; with 3 tons we shall 
have, therefore, h.p.-hour, or a reserve of 
15 h.p.-hour. 

Each truck will cost 10,000 francs, all complete: 
it is therefore an expenditure of 20,000 francs per 
car in use, that is to say, exactly what your horses 
and harness cost at present. There will remain 
this advantage, half the depots at least may be sup- 

ressed, less the expenditure for the installation of 

ed machines for charging the accumulators, 
which will not exceed 5,000 francs per car in use. 

For each journey of the car, we require 150 
electrical h.p.-hour, or 200 h.p.-hour, in conse- 
quence of the loss of 25 per cent. allowed above. 
At this price the traction will cost 10 francs per 
day. I add 5 francs for oil, grease, and mainte- 
nance of the dynamo and trucks: this is, in all, 15 
for the motive power. The total expense is put 
down at 35 francs, and as a return of 50 francs is 
expected, it must be profitable to use electrical 
traction. E. E. R. 


THE PARAGUAY TEA TREE. 


121699.) — SoxkE time ago there was a discussion 
in the EnoLish MRCHANIC as to the virtues of 
Matė, the Paraguay tea. The following may, 
therefore, interest your readers: 

The superintendent of gardens and grounds 
attached to the United States Department of Agri- 
culture mentions in his last report that the depart- 
ment has recently had numerous inquiries regarding 
the feasibility of growing in the United States a 
Plant similar to the Ilex paraguayensis, or Paragua 
tea tree, from which the leaves are stripped be 
used in infusion as an article of food under the 
name of ma'e, and gives the following description 
of the cultivation of the tree, and the method 
employed in the preparation of this article. In 
rich sous the tree will attain a height of from 70ft. 
to Ift. ; it is said to be confined to mountain slopes, 
never appearing on table lands nor the broad plains 
which skirt the river beds, while it is plentiful in 
all the moist valleys that branch out of the exten- 
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sive chain of mountains that divide the waters of 
the Parana and Paraguay Rivers. For the pre- 
paration of maté proper, the leaves are dried, or 
roasted in cast-iron pans, set in brickwork and 
heated by fires underneath : when the leaves are 
sufficiently heated, they are pounded in stamping 
mills worked by water or steam power unti 
reduced to powder, and then packed in bags 
by means of presses. There are three qualities 
or sorts of verba known in the South 
American markets. The best is said to be 
prepared from the young leaves when they are 
about half expanded from the bud, called caa-cuys; 
the second consists of the full-grown leaves, care- 
fully picked and separated trom twigs, and fre- 
quently the midrib and veins of the leaves are 
removed: this is called caa-mira ; the third is the 
cad-quaza, or Jerra de Palos, made from older 
leaves, carelessly broken up with the small 
branches and leaf stalks, all of which undergo the 
roasting and pounding process together. The 
leaves are also collected and dried in a similar 
manner to that adopted in the preparation of 
Chinese tea. This is called safe in leaf, and is 
prepares for use by infusion, and taken with milk 
and sugar in the same as ordinary tea. Mati 
in powder is also pepe by infusion, by putting 
into a small vessel about an ounce of the powder, 
and pouring boiling water over it. As the fine 
dust does not fall to the bottom, but remains sus- 
pended in the water, the maté is taken by means of 
a sucker—that is, a tube terminating in a small 
hollow ball pierced with very fine holes. Mate 
contains theine, the same active principle as tea 
and coffee, but is not possessed of their volatile and 
empyreumatic oils; it contains less essential oil, 
more resin than coffee, but less than is found in 
tea. Chemical analyses show that it contains 
nearly double the quantity of theine that the same 
weight of grains of coffee contains, and about the 
same quantity as tea leaves. The Brazilians re- 
commend maté as a nourishing, warm, aromatic, 
stimulating, and very cheap beverage, its extreme 
cheapness being a rantee of its genuineness, as 
it is not worth adulterating. We have had cuca 
imported for our benefit, but is it possible to obtain 
mate in England ¢ C. D. 


SCIENCE EXAMINATIONS. 


[21700.1—I sexe it stated in your Scientific News 
last week that the Lords of the Committee of 
Council on Education have seen tit to withdraw 
the prizes hitherto awarded : to successful candidates 
in the elementary st of science examinations. 
This seems to me to be a very shortsighted stroke 
of business. 

I have been a science student and a science 
teacher, and know something of the difficulties 
which both have to contend with, and can only 
feel sure that this new rule will prove a check on 
the progress of science education throughout the 
country. It seems to have been the policy of the 
department during several years past to cut down 
the expenses connected with the working out of 
the education scheme. They have gradually made 
it more and more difficult, not only for students to 
obtain prizes, but for teachers to earn remuneration 
for their labour, and by this last resolution have 
inflicted a serious injury on both classes. The 
elementary stage is isely the stage in which 

rizes are most needed, for the students are mostly 

oys and youths who require some other incentive 
to work than mere certificates of merit. By the time 
the student has got into the advanced stage, he has 
be to feel his feet (so to speak), in the subject, 
and to take an interest in it, which is in itself an 
inducement to further study. He also is able to 
see the advantages which the acquirement of such 
knowledge holds out to him. His circumstances 
are, usually, so much improved that he is able to 
purchase books for himself. The fact of receiving 
as a prize feos works on the subject which he has 
been studying will, in itself, lead a youth 
to desire tp go into it more deeply. We know that 
really earnest students among ys are rare, and 
that the majority will work hard only with the 
prospect of some reward in a substantial form, and 
no amount of teaching, however diligent and 
enthusiastic the teacher may be, will get much work 
out of such. The teacher 1s thus placed in a posi- 
tion of greater difficulty than ever. If his living be 
dependent upon it, he can only rely on the very 
few boys who take a real interest in the aw pa 
and in most cases it will not be worth his while to 
spend his time in such unremunerative employ- 
ment. If this new rule be put into effect, the 
department will have much more money at their 
disposal than that which has been devoted to the 
awarding of prizes, for the number of passes will be 
greatly diminished: and so the amount required for 

ent on results will be lessened. 

f this scheme of scientific education is to be 
worked at all, it should be carried out in sucha 
manner as to induce the desire for the acquire- 
ment of knowledge rather than to damp it. II 
reduction of expenses is the object, there are. as 
everyone must know who has had anything to do 
with the department, many other directions in 
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which the department might separate with 

advantage. Of all methods, this is one best 

calculated to hinder the progress of education. 
Salvo Jure. 


KEY CHARACTERISTICS IN PIANO 
MUSIC. 


(21701.]—SomgTHina more than mere bodily 
absence must have prevented Capt. Cuttle’s earlier 
reply to my letter on p. 405 ; for after the delay it 
is still only too obvious. The old game of setting 
up skittles in order to knock them down is rather 
too stale for the columns of the ENGLISH MECHANIC, 
and your 5 should really try another 
line, for What he writes is read by people who 
possess brains. It was Capt. Cuttle himself, and 
no one else, who introduced the mechanical differ- 
ences of the claviers or levers as the cause of key 
characteristics (p. 335), and it is rather too good a 
joke for him now to ask why it was omitted 
from the original paragraph. The question is, 
who started the notion of the mechanical cause? 
So far as these pages are concerned, clearly it was 
Capt. Cuttle. Is it, then, too much to ask him 
why he did not measure the actual difference which 
appeared to him so ‘‘ palpable ” (p. 433), especially 
when a look at the movement made the matter 
clear“ (p. 433). Really, if this difference is so 
palpable, and so clearly explains the matter, it is 
wonderful that Capt. Cuttle has not yet discovered 
how to explain it, but instead takes refuge in the 
old, old game of avoiding the question. Capt. 
Cuttle takes au serieux my question to Mr. W. H. 
Davies, as to what he meant Ly '‘ making his black 
levers with less power than his white ones, and 
so convinced is he that he has the right dog by the 
tail, that he actually says (p. 509), the mere fact 
of being shorter at the end where the power is 
applied necessitates less power, kc. Now, Capt. 

uttle, is it a fact that they are, regarded as levers, 
really shorter, and, if so, by how much? Is it an 
inch, or a quarter, or a 32nd? It is so palpable,” 
you know, that you really ought to measure 
it. The child-like faith in which he asks 
Mr. Child to try some simple experiments“ in 
order to convince him (that is, me), that what is 
gained in power is lost in speed is really very 
amusing ; but I fancy the answer I should get from 
a mechanical friend,“ if I inquired the difference 
in power and speed between the white and black 
keys of a piano!!! Without rhyme or reason, 
Capt. Cuttle has dubbed a piano with a transposing 
keyboard a ‘‘ whimsical instrument’’—the fact 
being, of course, that it is no more whimsical” 
than a barrel organ—and it is, therefore, not sur- 
prising that he should have understood me to mean 
that the whimsical instrument ‘‘shows no such 
peculiarities,” the ‘‘ peculiarities ’’ being the key 
characteristics. Once for all, then, let me inform 
Capt. Cuttle that what the whimsical instrument 
demonstrates is the simple fact that the key 
characteristics are due to the system of tuning, and 
that they have nothing whatever to do with the 
imaginary difference in the power of the black and 
white levers, which has seeder y so befogged the 
understanding of our respected friend. Capt. 
Cuttle must really measure his piano keys if he 
expects any further notice to be taken of his vague 
wanderings on the subject of key characteristics. 

N. E. Child. 


ARCTIC COLD. 


(21702.]—I wave with great interest read the 
letters of Mr. John Hampden and Mr. Parker- 
Snow. The last-named gentleman says :—‘‘ The 
disparity between Arctic and tropical temperature 
has often puzzled me; and I may say I have had 
some experience in hot and cold climates, and am 
quite of the same opinion. But one thing has 

uzzled me still more—if it would interest some of 

e readers of the E. M.“ to hear something of 
my experience in that direction—I mean, the enor- 
mous sudden changes which sometimes occur in 
the north of Europe in the temperature. In 
1874, I came by steamboat up to the north of 
Sweden; it was the Sth of October. We 
had had a fine voyage, and not the least 
cold up to then; but on the evening of the Sth it 
became cooler, and during the night we had a 

rfect winter, and on the morning of the 9th we 

ad an inch and a half thick of ice on the river. 
The steamer was going to return to the south on 
the 12th, but then the ice was from 4 to Hin. thick, 
and the steamer had to remain where it was till the 
2nd of June the following year; and all that 
sudden cold without the least warning. In February 
1875, I was living in Stockholm (Sweden). We bad 
had it very cold for about a fortnight, the silver 
was getting lower and lower for every day, until 
one Sunday morning the quicksilver was frozen 
hard as a stone. That day one could meet dozens of 
people in the streets with the tip of their nose or 
their ears frozen white as snow, and in most cases 
the owner of those unfortunate parts did not 
know of the occurrence until he was told by some 
sympathising fellow creature he happened to meet. 

ow the most remarkable was that at 11 o'clock at 


— — 
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REPLIES TO QUERIES of rice producing scurvy,” Without a particle of 


evidence in support. He does not seem to see the 
difference between my (quoted) statement that 
„„en their answers, Correspondents are respect- without producing Surrey eos pd ers 15 
fully requested to mention, in each instance, the title attributes to me—“ rice p oducea scurvy.” Surely 
nd number of the query asked, the former puts the exclusion of potatoes, &0., and 
not the inclusion of rice per se ag the cause! With 


21703.J)—Tae drawin accom ing 21603, 
ate collars—an innovation, I believe af dis last 
few centuries, and still unused in the East. 

In hot weather they are decidedly unhealthy ; in 
cold weather a comforter is better, and I do not 
think they should form part of a thoroughly rational 

E. 


— 
USEFUL AYD SCIENTIFIC NOTES, 


—— 


The Speotre of the Brocken in America. 
Mr. R. A. Marr, of the U.S. Coast and Geodetic 


I need say nothing. —DAGHBRRT. 


cool to the warmth of new milk; then put in a 50584.) —Ice Machine (U.Q.) I am not 
small handful of salt, and one half-pound bf brown , Surprised that you have received no reply to your 


stir often). On Wednesda 18 h k : ; 
raw potatoes grated, stand until Thursday, then enine 0 machine for turning out ice stis- 
bottle for use. Stir frequently while it is making. ; : : : 
Shake the bottle well before using. Half a tea- ees sage 9 5 oe 
Wwe B nough for a rommon-sized baking.— failures However, let me inform you that I had a 
„„ conversation the other day, at the London Fisheries 
50151.) — erman Pressed Least and Bread. Exhibition, with the representative of Meers. 
—* Cypher ” is wrong in inferring that I advocate Siddeley and Mackay, the well-known engineers of 
č a Liverpool. Their ice- making machine, worked b 
i „steam, is in motion daily at the ibition, 
wholly unnecessary, and to be avoided as actually 


thei nt informed me that they contemplated 
injurious. I tried ty make this clear also, that ordi- |; a eg Fand p 


: i introducing a machine worked by wer as 
nary brewery materials and their manipulations are suitable for i i 


not favourable to the culture of yeast. While 
thanking “ H. 0'B.” for his hint, I cannot enter- | and the pressure is said not tu exceod 10lb. in 
tain it, ailing to see the injury that would arrive India. 


let it stand until Wednesday (erp near the fire and | met similarly with pa In fact, I believe 
y ad 


a resting place. The figure was only a short dis- 50614. —Erysipelas.— When this e 
: fae iiur complaint is cured, and skin assumes its health 
believe, have an injurious effect. Any amount of condition, let the patient strive to keep it so and 


glad to take advantage of Mr. Thoms’ assertions on | the class of disorders to which the human system is 
the development of torula from Bacterium lacti, 


and from the fi itself shot led 8 of colour normal but cannot sce the basis for even an experiment, 


to the body, sight startle 


7 5 


medium, though for a totally different purpose than | more minutes, and continue this for twenty-one 
the e had faded away, I recoguised the 


Ys, or for a month. It is well to further use 


: : i i Starch j í which causes the erysipelatous rash. I speak from 
once or twice from J eff Davis Peak but it never a in 95 oy Of pressed bar, ale many happy e rience ; and | 

created such an umpression upon me as it did that ferent kinds: 1 , the benefit of other sufferers.— H. 
evening when I was doing service as a heliotroper ad f 


[50736.]-—To Mr. Lancaster.—I have been 
puzzling over your kind reply on p. es just ever 

: 2 7 5 ork 

ssa new medical agent lately discovered by | deposit of the yeast as sediment; it is also mixed | diagram Pare time, but cann yet make a w net 

Professor Fischer, of Munich. In the course of a through the pressed yeast before packing. The 

long series of investigations concerning the nature quantity R altogether on ci 

and action of guine, he found that by means of a | Varies great 


* 


ag | mutter, or microphone and coil, but cannot see how 
as | to doit.—C. R. 


[50776.J—L. and S.W. Engines.—I send an 
account of these engines, which, though deficient in 
dates aud dimengions may givea general idea of 


can be obtained in the form of a white crystalline | and to whom I am muck obliged for his 
powder, from coal tar, which greatly l to the value of our foreign barm trade; they go 

uinine in its action on the human organism. | farther to aulit the commercial importance of 
A ber : ‘ wE 


cages unnecessary, and that its skilful emp) t ; cially on the comparison of brewe and distillery | Th ; : : : i 
will enable the ph sician to moderate the ra rai products. The question of green at 5 kiln-dried had outside cy linders, oft. Gin. drivers, leaders 
of the patient. Kairin is also reported to have legs | malt, and the use of maize and rye because of their | trail 


8 an oertain 
E bonno eee n adem, aa dAl Camo EE T 

uinine is 80 fre uently administered. P open to conviction. May ] ask C. R. Bonne his ifferently 8 it m “E. — 
om a chemi Od phyciolelrmunister i i Opinion on the possibility of making good yeast recently the standard type of passenger engine had 
f i i by 22; our-coupled drivers, 
ing wheels, 3ft. 8in. diam. 
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patented, and a manufactory of kairin established, 
under the direction of Professor Laubenheimer, of 
Giessen. But, as it is said that the cost of producing 
& kilo © (about, 35402.) of the new agent is £15, 
it will be some time before its patrons can hope to see 
it take the place of quinine in practical pharmacy. 


Cement for Rubber and Metal. — For 
cementing rubber or ga 4, Porcha to metal Mr. 
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[50315.] Nice, and its Food Value.—I have | be 
waited patiently in the hope that some other corre- 


um sorry to have to say, gives us no information : . Th 
as I don’t much admire his ‘< style of controversy,” | were fitted with Beattie’s patent feed-water heat- 
a few words will ary all I care to say in answer to ing apparatus, which is now, I believe, removed 
339). take no j engine on the line. They were also 
fitted with the double fire- boxes, which Mr. Beattie 


2, 35 

7 3 

: l . g one's hunger or 37, 40, 41, 42, 43, 68, 69, 70, 71, 72, 77 79, 80, 81, 

e a firm hold, but as | taste, the information would t f in | 82, 83, 84, 85 , 87, 122 6 i 

: y | Stranging their dietaries. For if there is no better 166, 167, 168), 170, 171 172, 173, 174 
analysis to be had than such as I ha ve criticised, no | numbers in brackets are now fitted to 44) 

one can be certain of Setting the items or Propor- new goods en ines; the previous engines ran with 

tions of aliment he may be in search of, even 


b 
l 
l 1n 80 names only. I recent] ve the 7ft. coupled: the 
M. MERMET has recommended ir the Chronique apea food as rice. If, relying on the ordi Pary y ga : pled ; y i 
i 


Industrielle the of ; 
of silver, in chemi manipulations. They are | 62 gluten, ? mineral matter, &c., he ranges from 
slightly attacked, it is true, by melted „Carolina to “Java,” or Patoa,” he will . . „ 
c j i » 28, 29, 30, 31, 61, 62, 63, 64 66, SN. 
) all. If, further, he wants to know 89, 90, 91, 114, 1156, 116, 117, 1 am no, 
hep have the great advantage of melting at a what his human economy can get out of a ound quite certain as to 88 Sirius, she may be a 6ft. Gin. 
higher temperature. It often happens, in fact that | of rice puddin he will h eal No. 11 class were similar to above, 17in, by 21in. 
inexperienced chemists melt their silver crucibles in | tions for himse f, for apparently none of our national cylinders ; the wheels are only ft. Gin. diame 
heating them over a gas lamp; such an accident is | ¢ j i A ) 


| coll ists can help him. “A, KB.” Nos. ahave opt! 25, 26, 31, and 118. Tea 
not to be feared with nickel crucibles. simply reiterates his ipse dirit “abont the “ mistake lass I have í iloting trains. 


A class 


Avo. 10, 1883. 
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of mixed engine, for running either goods 
or passenger trains, was put on the line in 1862. 
They were very much after the style of No. 1 
class, externally, but had wheels 4ft. 6in. or bft. 
in diameter, 17in. by 2lin. outside cylinders, and a 
small leading wheel. There were six of this class— 
viz., 55, 56, 57, 67, 78, and 107. There are a few 
very old inside cylinder engines running in the 
Southampton district: they have four coupled 
drivers, and outside beri for all the wheels. 
134, Ironsides, was one of Victoria ” class, single 
wheel, but has been altered to four-wheel coupled. 
All the above engines, when new, were fitted with 
pumps ; but some have had injectors and inspira- 
rs fitted to them, also continuous brakes; No. 
28 aud 81 with the Westinghouse automatic, Nos. 
348-367 are outside cylinder, 18 fin. by 26in., bogie 
engines, 6ft. 6in. four-coupled drivers, fitted with 
steam brakes. They were built in 1877, by Sharp, 
Stewart, and Co.; they weigh about 42 tons. 
When new they were fitted with an injector and 
two eccentric pumps. The passenger (modern) 
tank engines consisted of two classes: 200 class, 
with 15 in. by 20in. cylinders, and 5ft. 6in. four- 
coupled (driving and trailing wheels), and leading 
wheel 3ft. 8in. diam. Well tanks, or 320 class. 
These greatly resemble the Metropolitan and Dis- 
trict engines. The dimensions are the same. The 
only differences are that the engines are not fitted 
with the exhaust steam apparatus, but have over- 
head cab or weatherboard. I have described the 
STON goods engines previously, in Vol. 
XXXIV., No. 880. . Adams’s new engines 
have also heen gvn, except the 7ft. express, of 
which I will send sketch if desired. I have not 
mentioned the 231-236 class, 5ft. 6in. or 6ft. 
wheel, four-coupled outside cylinders, piston 
crosshead pumps. These were built by Beyer, 
peer and Co., I believe about the year 1866.— 
“LYDE. ö 


450786. — Finger —Medical.—It is quite im- 
Possible to reply to this without an examination of 
aa 9 ai A good surgeon should see it.— 


50793.]— G. W. R. Engines.—The following 
are the names and dates of the G. W. R. 8ft. singles, 
broad gauge, as given in the Lxqineer for June 16, 
1882: —1846, Great Western: 1847, Iron Duke, 
Lightning, Great Britain, Emperor, Pasha, Sultan; 
1848, Courier, Tartar, Dragon, Warlock, Wizard, 
Rougemont, Hirondelle ; 1849, Tornado, Swallow, 
Timour ; 1850, Prometheus, Perseus, Estafette, 
Rover, Lord of the Isles; 1851, Amazon. All these 
were built by the G.W.R. at Swindon. The follow- 
ing were built by Rothwell and Co. :—185+, Alma, 
Balaclava ; 1855. Inkerman, Kertch, Crimea 
Eupatoria, Sebastopol. The name of ‘‘ Bulkley’ 
does not appear in this list, and I never h of 
the engine till T. P.’s’’ letter appeared on page 
393. Is the name a misprint by any chance ?--G. 


50875.])—Potassic Chlorochromate (U. d. 
— This salt has the formula KCrO,Cl, and I thi 
it might be detected in the dichromate by adding 
argentic nitrate, and then nitric acid in excess. 
Argentic chromate. which will be precipitated in 
abundance, will dissolve in the acid, leaving the 
chloride. I need scarcely remind Keys that 
this method will detect any chloride in the dichro- 
mate, and is not at all a special test for the chloro- 
chromate. Roscoe says the salt evolves chlorine 


on heating to 100°; hence, a sample of dichromate | P 


might be tested for chlorochromate by heating to 
this temperature, and passing the evolved into 
a mixture of potassic iodide and starch.— WX. 
JOHN Grey, Elswick Science School. 


[90885.]—Fish.—I have been watching for a 
reply to this query, in the hope that I might derive 
some information from it. e name of the fish, 
which your correspondent says rightly enough is 
sometimes sold as conger, is the catfish, or wolf- 
fish (Anarrhicas lupus), found chiefly in the North 
Sea. They sometimes reach a length of 6ft. or 7ft. 
Their f is crustacea and shellfish, the powerful 
jaws with which they are provided enabling them 
to crush the shells to pieces. It is no wonder the 
fishmonger skins this fish, for its coat is not of a 

easant hue, and its head—well, that is enough to 

ghten a baby into fits. It is, however, a most 
excellent fish for the table, according to those who 
describe the hake and the conger as coarse; but I 
have no doubt it will be more frequently sent to 
the London markets when it becomes better known. 
i am old enough to remember the time when even 
hake was almost unsaleable in London—owing to 
the dull, leaden ri sata of the fish, I presume; 
but that time has long gone by, and prime Devon- 
shire hake sells at sixpence a pound in the best 
shops, and cannot now be bought of any quality 
for than threepence by taking the whole fish. 
Minnie soles are something like a plaice in outward 
form, ing the diamond spots, but are rounder 
in outline - more nearly approaching the form of 
the turbot. They are deker than lemon soles, 
which much resemble flounders in outline, and are 
easily distinguished from minnie soles by the fact 
that they readily skin both sides—a feat I have been 
unable to accomplish, even on one side, with minnie 


soles. As to their quality as fish, they are not 
quite so delicate as the black sole, but they are 
very good indeed. The Ramsgate weevers I know 
very well as table fish, and as Trach inus Draco, 
pl Mar or sting-bull. They are something like 
small haddocks, but with a peculiar-shaped 
head, the under jaw looking as if knocked 
up into the upper. They rarely reach the 
London market. e “sting is in allusion to 
the dorsal fin and opercular spines, which are 
generally cut off by the fishermen. Coal-fish is 
the Gadus carbonarius, a species of cod, but coarser 
even than the Gadus callarus, and deriving their 

ific name from a pigment which darkens their 
skin, and which soils the fingers of those who 
handle them. They are easily captured, and form 
an acceptable article of food to many who live 
along the coast. They are large and not unhandsome 
fish, but will not attain much favour in London 
markets, I think. The young fish, which, just at 
present, are taken in numbers off the Yorkshire 
coast, are esteemed a delicacy; but when they 
have existed beyond December they become 
decidedly coarse. I do not know latchetts or 
Norwegian bergyllt (suspect the latter to be a 
species of trout) ; but having helped to answer this 
query, I would ask those who can, to send notes on 

e subject.—Nun. Dor. 


[50890.)—Water Motor.—A turbine is as good 
as an Several good motors are adver- 
tised in this paper, but it is against the rule to 
mention any special make. T. P. 


{50895.] — Medical. — The only people who 
understand how to cure this querist are the quacks 
who advertise their remedies in the papers. He 
should So-and-So’s pills, and Ir. Blank's 
elixir, and so on; or if he is wise, he should consult 
a physician, and take his advice. A Ten Years’ 
Subscriber,“ if he has read his ENGLISH MECHANIC 
attentively, ought not to seek information on such 
a subject, which is obviously of no use to any ous 
else, but ought to be able to arrive at some definite 
conclusion himself as to the best course of living, 
ir ariel under the guidance of a physician. The 
all-important point is to know what 1s the matter. 
I do not see how the querist can expect your 
readers—even if they have had a medical training 
— to tell him that, without the advantage of seeing 
him and sounding him.—C. T. 


[50899.]-- Bleaching Ostrich Feathers.— 
There are several methods of bleaching feathers, but 
eroxide of hydrogen is nowadays largely used. 
ere must be many recipes in back volumes, which 
the querist would do well to look up. The feathers 
are previously soaked in a one or two per cent. 
solution of carbonate of ammonia—presumably to 
remove oil or grease ; and after about 12 hours’ im- 
mersion they are taken through a white soap bath, 
and well washed in water, the temperature never 
being less than tepid. They are then immersed in 
the xide of hydrogen solution. A practically 
i process consists in soaping the feathers and 
submitting them to alternate washings and exposures 
to the influence of ozone. Possibly the simple 
exposure while wet to the influence of sulphurous 
acid (the vapour of burning sulphur), might answer 
the querist’s purpose. — Essar. 

50910.] — Sulphurous Acid in Bleaching.— 

I do not think this acid is stored up, but is 
repared as uired. Can't well be any patent 
right, as it is as old as Homer, say.— Essar. 

[50911.]—Orystal Soda.—There is no question 
in this query; what is it J. S.“ wishes to know? 
It may be caustic soda, soda ash, or soda crystals. 
—Essar. 

{50919.}—Gas Engine.—I do not see that the 
pressure of the gas in the main has anything to do 
with the working of the engine. So long as the 
gas will pass through the meter, that is all that can 
be required: the pressure that is wanted is the 
ae 88 of the gas and air in the engine 

er.— T. P. 


J50923.]— Wire and Metal Gauges.—It is 
not quite clear what this querist wants; but I 
think if he refers to back volumes he will find 
something that may suit him. The wire gauge is 
given in most text and pocket-books likely to have 
anything to do with the subject; but practically it 
is utterly useless unless you know that the er 
of fhe wire or sheet uses the same gauge as you 
have. See the indices of last, two volumes; or, if 

ou will state definitely what it is you wish to 

ow, I will endeavour to answer. Iren-wire 
gauge is different to music-wire gauge; in fact, 
“ guuges are all at sea.—Noun. Dor. 

[50924.]—Bunsen Batteries.—This question 
was answered in Vol. XXX., pp. 343, 365, 388. It 
was suggested to use bichromate, sulphuric acid 
and water in the porous cell with the carbon, and 
dilute sulphuric acid in the zinc cell. Another 
suggestion was to make it into a Daniell by re- 
placing the carbon with copper: and yet another 
suggestion was its conversion into a Smee; but in 
reality the best way is to exchange for the kind of 
cell you require.—Non. Dor. 


ex 
ey 


[50947.] Mending Fish-Kaives.—The com- 

sition is most likely equal rosin and brick- 

ust (Bath brick). the hole with the poron 4 
make tang of blade warm, and press in.—T. P. 


(50951.]—Sensitive Paper Flowers.—Try 
solution of chloride of cobalt.—N. E. Cur. 


[51004.] — Dormer Window. — Over the 
Garden Wall has no control over what his neigh- 
bour does on his own premises; but if the new 
window is in such a position that, in order not to 
obstruct the light to it, . Over the Garden Wall“ 
would be restricted in building on his own property, 
he should erect a screen in front of the window, 80 
as to prevent any acquisition of right to light 
thereto; but, from the question, I should say 
„% Over the Garden Wall’ need do nothing. The 
Act from which I quoted in my reply as to dormer 
window, was the Metropolitan Buildings Act, and 
applies only to London. Most probably the large 
provincial towns have regulations on the same 
point, though I am unacquainted with them. I do 
not know of any handbook on party walls beyond 
the clausesin the Metropolitan Building Act. I 
rather gather from the query that Over the Gar- 
den Wall” is confusing the party fence wall, 
separating the gardens, with the party wall com- 
mon to two houses.— Ditton. 

[51022.)—Dissolving Copal.—There are three 
kinds of copal varnish—oil, spirit, and turpentine. 
The should be fused for the first, powdered 
for the second and mixed with an equal weight of 

unded glass, and also powdered for the last. 

usion, no doubt, injures the colour when it is 
done by a person uainted with the process. If 

our correspondent will say what kind of varnish 
he wishes for—either oil or spirit—I will see if I 
can help him; but I am afraid of offering useless 
suggestions to a man who is aparently quite 
certain that the want of success is not due to himself. 
Perhaps W. H.” neglected to try the effect of 
heat. NUN. Dor. 


PEI —Music.—I am much afraid that 
J. F. B.,“ p. 511, has taken upon himself the 
office of critic before he was half prepared. I sent 
my mite as a reply to the querist, who was perfect] 
at liberty to accept it without so much as a 

you,“ or to contemptuously reject it as the effusion 
of a fool: either way, it would not matter a straw 
tome. Ip sely refrained from criticising the 
effusions which appeared on p. 464, because quite 
contented to leave readers to form their own con- 
clusions ; but when I find what I know to be good 
advice sat upon by a critic who evidently does not 
know what be is talking about, I am apt to return 
the compliment by exposing puerile imbecilities 


which might otherwise “Ty, F. B.“ com- 
mences by saying that he ‘‘ must dissent” from 
the view taken by Organon.“ Dissent by all 


means, my good sir, especially if you can show any 
reason: but I fail to see the compulsion. If you 
„must dissent, I ‘‘must”? point out where you 
err. I did not say that the hint I gave was of 
great value, neither did I imply that it was 
“ne to practise blindfold; but I did state 
definitely, and repeat it, that the best babe Mg gain 
a mastery of the keyboard is to practise at it 
blindfold, or preferably, perhaps, according to 
the taste of the pupil, in such a manner that 
the keys and hands cannot be seen. The 
object is simply to prevent the hands or fingers 
being in any way guided by the eye, just as, to 
use an illustration from quite a different field, the 
first injunction in rowing is, ‘‘Keep your eyes in 
the boat.” Your readers may take my word for 
it, that a very little practice in the manner 
described will enable intelligent pupils, especially 
if they are young, to obtain a rapid mastery over 
the keyboard, and thenceforth they will practise 
their scales and exercises without continual trans- 
ference of the eyes from the music to the fingers. I 
suppose I. F. B.” knows what he means by the 
phrases ‘‘ preserve his sight, and ‘ deprivation 
of sight ; ” but their appositeness in this connection 
is not quite obvious. e rower does not take his 
eyes out of his head and put them in the boat; 
neither does the 


iano pupil, when he 55 
blindfold, take them out and lay them on 
the floor. There is nothing sin in the 


fact that no direction of the kind is given in 
Clementi, Kalkbrenner, Dreyschock, Czerny, 
Pauer, Hoering; perhaps they did not know 
what an advantage it is, or perhaps they 
preferred not to say framed about it. At an 

rate, it is certain that I. F. B.“ never heard 

it, and yet, with a confidence that is perfectly 
amazing, he can cordially recommend a work, only 
the first part of which he has seen. If he had given 
the querist some information, instead of recom- 
mending him to purchase various works, he might 
have done some good; but I confess to a doubt 
even on that point, because he falls into the stupid 
blunder of saying that my advice to acquire a 
mastery of the keyboard in the dark or blindfold 
is like advising a youth to become an adept in 
reading before he attempts to learn the alphabet. 
On the contrary, it is the exact opposite: for so 
far as music en the piano is concerned, the key- 
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toird is the alphabet, and when the pupil can, as 
it were, intuitively pitch upon any letter“ he 
wants, he is well up in his alphabet, and can 
proceed to his reading. Did it never enter the 
mind of “I. F. B.“ that the injunction to 
„practise scales’? had some other object 
than the mere acquirement of a knowledge of the 
progression of the intervals? The reason I put 
practise scales ” after the injunction to acquire a 
mastery of the keyboard must be patent to every- 
one not mentally blindfolded. The pupil can, if he 
pieases, practise scales while endeavouring to 
acquire the art of unerringly dropping down on 
any key: but I think he will do better by getting 
someone to arrange a series of chords for him 
which will compel him to dodge his hands all over 
the key board. Now, one criticism on “I. F. B.’s"’ 
reply on p. 404. He says that “F.C.” who 
obviously does not know much, or he would never 
have asked the query, can, at the age of 23, with 
one hour a day for practice, in time acquire a 
“brilliant proficiency.” I venture to say that, 
unless F. C.“ isa born genius, he will do nothin 

of the kind: he has only 13 years before he wil 
reach his prime, and he ought to be already 
highly proficient, if he is ever to reach what is 
understood by brilliant proficiency.—ORGANON. 


[51054.)—Mining.—In reply to E. F.” I 
send the following ans., which I hope will suit him : 
—Thus length of incline = 300fths., and 300 x 6 
= 1800, and 1800 x } = 200, which is the vertical 
rise of plane. Then 2,240lb. x 6 x 200ft. 
2,638,000ft.-Ib., and 2,240 x 6 x 4 for rise of gra- 
dient = 1,494ft.-lb., and assuming that friction = 
ud of the load, then 2,240 x 6 x J, = 224ft.-lb., 
and mean weight of rope = 450ft.-Ib.: then as 
(2.688.000) + (1,494 + 224 + 450 x 225) = total 

1,800 

225 

sabe erin = 336,000 + 487,800 = 823, 800ft.-Ib., 
. 823.800 _ 
„ 000 25 h. p. nearly. In the second case, 
add to the other. The work done in raising the 
100 fathoms of rope of the above weight, i. e., 3lb. per 
fathom, through 1,800ft., then — by 33,000, which 
will give the h.p.—R. C. B. 


| [51059.]—Lightning.— To Mr. LAxcASrER.—A 
few of the fatalities caused by lightning during the 
po summer might have been prevented by 
orethought, but this percentage would be but 
small. Lightning is so erratic, that it is impossible 
to lay down any hard end fast line to be observed 
during a storm; but the following precautions 
may adopted, and will insure a degree of 
safety: (a) A lightning conductor should be 
a ed to every house at all elevated or isolated, 
unless surrounded by trees; the conductor need not 
de insulated, but, on the contrary, should be con- 
nected up to all metal outside the house, as by 80 
connecting them a source of danger is removed, 
the lightuing in many cases striking other parts of 
the building, and then running along spouting to 
conductor, would go to earth. I would have 
another copper band running to a metallic ball, 
gin. to l2in. in diameter, placed at the highest 
int of the building. This would, in all proba- 
Pii , prevent the flash striking any other part of 
the house. 
the means of ingress and e 
should be, as far as possible, given a good berth. 
It is safer to have windows and doors open a little 
than to close them entirely. (c) Leave steel things 
toe where they are; it is only the reflection from 
hem that frightens timid people. (d) You may 
be on an iron bedstead with perfect ay, 
only don’t be just where a chimney may fall. 
(e) en out of doors do not stand underneath a 
tree for shelter; better walk along the middle of 
the road, and never mind if your clothes should 
get wet. J) Remember that lightning always 
chooses the path of least resistance, and that even 
the body of a man will be chosen ; although the 
lightning may have run down a building or a tree, 
it will often jump across to a man’s head or arm 
and run through him to the ground ; but, after all, 
death by lightning is not felt by the sufferer. 
There is no doubt his vitality ceases long before his 
sensory nerves have conveyed the shock to the 
brain, and a W painless death is that of him 
who is killed by lightuing.— W. J. LANCASTER. 


(51064.|—Soldering.—Thanks for answers on 
p: 465. I have tried method recommended by 

. T. Lewis ; but instead of the solder, as he says, 
floating in between the parte, it rises into a small 
button about the size of a shot. How and why is 
this? Icannot get it to spread. Since writing my 
query I have found an old lamp, something the 
size of a policeman’s lantern, consisting of a burner 
with cotton, evidently for spirits of wine. Above 
isa small vessel with a safety valve, and a pi 
leading down to the centre of wick of lamp. 15 
not this something for soldering with—a sort of 
artificial blowpipe—but with what should top vessel 
be filled? Can any one give me any way for heat- 
iug soldering irons with a n burner? Gas I 
cannot get at, and it is a nuisance to have often to 


(2) Chimneys, doors, and windows are 
i ess of the flash, and 
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light up my workshop fire (forge) for two minutes’ 
work.—C. R. 


[51065.]—Telephonie.—Send single cell current 
through microphone by means of a switch moved 
when the bell is thrown out of circuit. You ought 
not to get the bubbling noise at all. Are your 
cells clean’ The working of the cells should be 
noiseless. I fancy you will find the cause to be 
the looseness of microphone itself in its adjustment, 
and not the cells.— W. J. LANCASTER. 


[51069.]—Eleotro-Deposition of Copper.— 
‘* Sigma ’’ cautiously suggests the use for moulding 
of bychromatised gelatine, rendered insoluble by 
exposure to light. I have had a little experience 
of gelatine thus prepared in copying photo. nega- 
tives, and I found that the parts affected by the 
light remained unaltered for a long period of time, 
which, however, I have not calculated, when im- 
mersed in a strong solution of sulphate of iron. 
But as I used the prepared gelatine in the photo. 
printing frames after it had been dried in a dark 
place, and when its surface was no longer liable to 
alteration, I will ask, Will not the exposure to an 
active, drying air of gelatine moulds in a soft state 
alter the fine, sharp details of delicate subjects; I 
have employed with success, in two or three cases, 
for electro-deposition of copper, moulds made with 
gelatine 200 parts, tannin 4 parts, sugar-candy 
+ parts, oo a strong current through the solu- 
tion at the beginning until the metal had spread 
all over the surface of the piece. — QUANTUM 
VALEAT. 

{51079.]—Equatorial.—To MR.. LANcASrER.— 
The circles should be so fixed as to be easy of ad- 
justment. This is easily done; I believe 
F. R. A. S.“ gave full instructions for fixing circles 
some time back. A reference to last few volumes 
will enable you to find it.—W. J. LANCASTER. 


[510S0.]|—Electric Bells.—Moet probably due 
to insufficient insulation of line wire ; but it would 
be impossible to say definitely without examining 
the whole arrangement. Some years ago I was 
called in to trace a fault in a house with bells laid 
on, some of them with lines reaching 300 and 400 
yards to stables, baths, &c., and, after a little exa- 
mination, I found all the wires ran over a leaden 
pipe used to carry hot water from a bath. The 
guttapercha covering had been melted off, and 
when hot water happened to be going down the 
pipe the wires would all short circuit, and bells 
would not ring : when pipe was cold, then a thin 
layer of guttapercha would insulate the wires and 
bells would ring. In this case an astonishing freak 
was simply due to want of care in laying the wires. 
—W. J. LANCASTER. 


[51089.]—Switch for Electric Lamp.—The 
switch, ceteris paribus, should light the lamp 
exactly as the coupling of the wire does; if it does 
not do so, then there is a fault somewhere in the 
switch or its connecting wires, and this you ought 
to trace to its source. I should like to know some- 
thing about the form of switch, as it seems to me 
to be wrongly constructed if it acts as you say.— 
W. J. LANCASTER. 


[51090.] — Current for Lamp.—When circuit 
is open there should be no action at all in cells, only 
when eircuit is elosed: really there is always a little 
action going on.— W. J. LANCASTER. 


[51093.|}—Rabies, &c.—A highly respectable 
family resident in Co. Wexford, Ireland, had a 
cure for the bite of a mad dog, and frequently ad- 
ministered it, and death did not ensue. Madness 
or its symptoms were „ It was a prepa- 
ration of egg and salad oil, to be used before any 
symptoms are exhibited, but they also had a recipe 
to cure actual madness, and I could state one suc- 
cessful use of it in the case of a yo man who 
showed unmistakable signs of rabid e 
and yet was cured and lived many years afterwards, 
The 2 Tormentilla is one of the ingredients, 
but I cannot now tell the others. Can any of 
„our“ readers? American newspapers and 
journals tell us of a medical man who considered 
death from hydrophobia certain, and who, being a 
sceptic in religion, resolved to devote his last 
hours to the scientific study of the effects of hot 
water on himself for others’ benefit, so got into a 
hot bath and had it heated more and more till he 
was all but scalded, his servant noting down as the 
doctor told him successive changes of pulse, breath- 
ing, &c., and he found that as the temperature of 
the bath was increased the paroxysms of his dis- 
order lessened, and he rose out of the hot water 
perfectly well. Again, I know an instance of a 
tradesman in one of our large towns who was 
bitten by a dog ; had the spot cauterised, but yet 
was attacked severely, and, as a last resource, went 
into one of the hospitals. He was treated with 
very hot blanket-stupes, which, after the second 
renewal, so mitigated the paro ysm that the 
doctors were very sorry he had not gone under the 
treatment a day earlier than he did, and the visit- 
ing, physician told me that he would have every 
confidence ” in that hot water remedy if applied in 
the earlier ane of the disorder. Is it not des ly to 
be regretted that means 30 simple are not adopted 


Aud. 10, 1883. 


by our medical advisers? In every instance the 
purity of the blood of the total abstainers gives 
them nine chances out of ten of recovery over and 
above those who indulge in alcoholics.— H. O'B. 


e Fish. — Two replies in No. 955 
do not fully touch the point at issue — What has 
caused the death of the two gold tish? If fish of 
any other species are put into a vase with them, 
great care must be taken that the othera are equall 
amiable in disposition; as, for example, a Jack 
Sharp,” or stickleback, will set up its sharp back 
spines and awim against the gold fish, thus speedily 
wounding them to death. Hus anything like this 
occurred ¢ Gold tish will live for a long while if in 
often-renewed good water, without the elaborate 
and excellent aquarium proposed by Niktaw.”' 
When such a one is established, with plants and 
fish and snails in health, the wisest plan is to let it 
alone, merely removing every withered leaf and 
dead animal the moment it is noticed; but the water 
needs no changing unless, or until, it begins to look 
muddy. Morning sunlight is good; but the 
aquarium must be shaded from hot summer-day 
sun. The water evaporates, and more must then 
be added (not too cold in winter), by lowering a 
cupful at a time into the water, and gently letting 
it out of the cup, not pouring it out, because the 
tish often get into a fright from the disturbance. 
If the balance of vegetable life and animal life once 
gets fairly established, all will be well, aud T 
leasure derived in studying daily what takes p : 
ut if the proportions are uneven, there will be 
trouble. Sometimes it is good to atrate the water, 
by means of a small glass syringe, two or three 
times a week, if little bubbles are not seen to rise 
to the surface when the sun shines. ‘‘ Three or 
four’? worms per day, unless very tiny ones, would 
quite overfeed a goldfish. I have seen sticklebacks 
breed in a small zinc tank, the nest made among 
the stones at the root of a plant; the pone ones 
were exquisitely transparent, and greatly delighted 
all who saw them. There were about a dozen of 
them; but after a couple of weeks they disa 
our servant ventiug her disgust by scolding the 
“ unnatural” parents for having devoured their 
offspring! Which no doubt they did. The whole 
was frozen solid for several days, but the fish were 
as lively as ever when a thaw came.—H. O’B. 


[51114.] — Police Inspectors and their 
Duties.—1. I don’t see why the wife of any 
police officer should not keep a shop; but I know 
one large borough force in which it is prohibited. 
2. Usually an allowance is made for keeping a 
horse, and, in that case, the horse being the 
inspector’s private property, he may use it forany 
p se: but if a horse is provided by the authority 
or his use, he should not take his wife even for an 
odd drive.-—J. HALL. 


(51116.]—Malleable Castings.—The follow- 
ing extract from Prof. Thurston’s ‘‘ Materials of 
Engineering ’’ may be of interest to the querist :— 
Malleable cast iron, or malleable cast iron and 
steel castings, are castings made originally of ordi- 
nary cast iron, which have been subjected to a 
process of decarbonisation, which results in the 
production of a crude wrought iron. The process 
is conveniently applicable only to small castings, 
although pieces of considerable size are sometimes 
thus treated. Handles, latches, and other similar 
articles, cheap harness mountings, ploughshares, 
iron handles for tools, wheels and pinions, and many 
small parts of machinery are made of malleable cast 
iron, or as steel castings. For such pieces, charcoal 
cast iron of the best quality should be selected, in 
order to insure the greatest possible purity in the 
malleable product. © cas are made in the 
usual way, and are then embedded in oxide of iron 
—in the form, usually, of hematite ore—or in per- 
oxide of manganese, and exposed to the temperature 
of a full red heat for a sufficient length of time to 
insure the nearly complete removal of the carbon. 
The process with large pieces requires man 
days. If the iron is carefully selected, and 
the decarbonisation is thoroughly performed, 
the . are nearly as strong, and some- 
times y less malleable, than ene good 
wrought iron, and they can be worked like that 
metal. They will not weld, however. The pig- 
iron should be very free from sulphur and phos- 
phorus. The best makers have usually melted the 
metal in crucibles having a capacity of 50 to 751b. 
keeping it carefully covered to exclude cinder and 
and other foreign matter. is simi 
to that of the brass foundry, 
square, and the fire is kept up by natural draught. 
The temperature is determined with ? sufficient 
accuracy forthe practical purposes of theironfounder 
by withdrawing a portion on an iron bar. If hot 
enough, the drop burns on exposure to the air. If 
right, the metal is poured quickly. The cementa- 
tion,“ or decarbonisation, is conducted in cast-iron 
boxes, in which the articles, if small, are packed in 
alternate layers of the decarbonising material. As 
a maximum, about 800 or 1, O000lb. of castings are 
treated at once. The largest pieces require the 
longeat time. The fire is quickly raised to the 
maximum temperature, but at close of the 


six. He m 
without extra pay, and to endure the frequently 


Process the furnace is cool ; i German houses; but I do not 
operation requires from three to five days with k 


(61152.]— Erecting Machines. — Most chief 8 
engineers for boiler insurance companies have a 
formula of their own for calculating the bursting 
pressure of boiler shell and collapsing pressures 
of flue tubes. For all ractical purposes, The 
North ” will find the following formula to be 


Bursting pressure 


= 89,600 x thickness of plate in inches 
diameter of boiler in inches 


x s for single riveting, 


and oe sre 
= 89, x thickness of plate in inches 


iameter of boiler in inches 
* 70 for double riveting. 


The above will give bursting es, which must 


with it in the meltin t, and a small portion within one or two pounds of most formulas for safe idate is not likely to possess the 
y possibly pass off oxidised I latter method | Working pressures as allowed by the insurance the last-named ification, and sometimes a 
has been prac some extent for a century, | companies :— man is refused, and the constant changes in 


uld not o erwise gain, 

and sometimes experienced inspectors drop in for 

good jobs. I can give The North“ rates of pay, 
uired.— 5 


considered at ter len when treating of 
Fetsel. B. A. wy j 


the manufarture o steel.—E. A nages of the two steamers named are as follows :— 


divided b to give © working pressure. | Ss. Belgravia, Gross 4,977, loading 4,397, and nett 
[51117.]— Melting Platinum.—I am obliged | Sometimes the b ne pressure is divided by 6, or nage N gan 12 5 
to “ Os for his information. If there 18 no simple | even a 1 safe aed ie ae : oe 2 500 Clydebani van the oe. 1 erat 7 500° 


The dimensions of the two vessels are: Ss. Bel. 


89,600 which eee the tensile stren of the gravia, len 400ft., breadth 25ft. Sin., and depth 
12ft. 1 . : 


or 
someone else would ll me wh er a small}: ed 
quantity (40z.) could be melted with the blo ipə. | in calculating bursting pressure of shell; but for 
wp: i f 
—ÅMATEUR. collapsing strength of flues it must be used as 
[61119.)— sgnetising Steel Bands.— Wil w. wer :— Where P d. T. e aeure of tube 0 
you me exactly what vou want to do, an - sa ; 
will tell you how do it? A steel band may be 1 L = aga of tube in feet, and D = 
anything, from the thinnest to the thickest, or the , 
narrowest to the widest. A continuous band can- 
not well be etised ; but when you say exactly 
what you wish to do I will then write more fully. 
—W. J. LANCASTER, 
[51124.] — Watch Construction. —The m. s. 
should be pat into the barrel by means of a spring 
can be bought at any watch-tool shop. 
ring rd be got in by first 8 the arbor in 
the rrel, then its hook in the eye of m.s.; place 
& winder on arbor square, and twist away until the 
Spring is in the barrel: but this is bad, and should all 
not be done. — R. E. B. 


[51128.]— Blectro-Motor.—To use an electro- 
motor will cost j 


(51160.]—Legal—Stepchildren.—T am in- 
in Lex's ” re ly as well as ** Anxious.” 

If a stepfather is unable or unwilling to maintain 
stepchil who are over 16 years of age, and 


they are physically unfitted to earn their own 


them, or must the dren become chargeable to 
tical | the parish y 2s caD stepfather Dine mam — 
heoretical Boilermaker.” Mr. S. Nichols. | tain them longer erence to authorities on 
ol, 7s. ea. to be 180 these points an be much esteemed by—Srep. 
This will give The North ” | FATHER, 
the information he ma require. Now, am 
I to understand you really have a i 
boiler to make? If so, nothing leas than about 
e pages of matter will be of service to you, 
which would be really a specification, which would 
Pile, 
7 


151167.) —Drying Box. — The chemical men- 
tioned by “Grapho ” as rapidly sri er moisture: 
is probably chloride of calcium.— T. H. g. 


to do which I have not 

cheap. Don't attempt to apply an electro- 

motor, unless you want to lose time, money, and 
LANCASTER. 


patience. — W. J. 


(51134.]—Moths in Fur.— Furriers stove (bake) 
the infected skins taking care not to scorch them, if 
& calamity which sometimes occurs. When the 
insects are thus destroyed, use, constantly shaking 
and beating. Strongly pungent tobacco is said by 


the above to 80z. pure water, and adding one 
many to be the best Preservative.— H. OB i 


poonful of brandy. This latter very valuable 
UKE. 


[1114.]—Condensing Engine.— Seeing that | plates Jin. sui stayed. size of shell wil] for Weak and sore eyes —B W. FL 
“Firer, Dewsbury” has not corrected an error comfortably take two urnace tubes Ift. Sin. dia- 151180. — The Lathe.—Don’t be afraid to use 
which appears in his answer to “R. T. B.,“ meter, which may be dimini ed to 3ft. at the back | wood, if your lathe is intended for only o 


= 254-469 x 10 = 2,54469 cubic inches of steam h 


= 2,54469 = 698 = 4:25 cubic inches of water as |] 
steam per stroke: therefore 4:25 x 2 X 52 x 60 K 10 
35, ic i have no rack and 
pinion movement, not having required a long travel 
the rest; yet such could be rigged up with little 
difficulty. The rest slides as shown in sketch. If 
per day, and this divided by area of lodge in feet, | boil 

multiplied by 6°24, will give depth of lo ge in feet. | nary rules fuch as given here, working out the 
I should advise R. T. B.” to load on safety valves, &c. All the rules required 
enough to hold twice the above amount of water, | will be i i 
for he may wish to cut off steam at half stroke 
sometimes, and if he does not, all the better for 

present requirements.— ENGINEER, Dewsbury. 


(51150.]— Flexible Glass.—If the end of a rod 
or “cane” of white or coloured glass is held in 
the flame of a blowpipe or spirit-lamp until it is 
soft, a fine thread may be drawn out with a pair 
of pliers. If this thread is attached to & revolving 


„and the heat is dexterously maintained, the [is in proportion to number of candidates, and the 


apparent standard of ability. I have known men 
obtain situations who have never been inside a 
boiler in their life, but it has been when 

practical men are scarce, and, on the other hand I 


the dra rs, of xford-street, patented a fabric 97 

which the warp was chiefly composed of spun glass, 

010 Some gorgeous materials, 

suitable for hangings and curtains, were made but 

575 manufacture has been abandoned.— ROBINSON 
RUSOE, 


(51150.]—Flexible Glass.—You can get glass 


you can get some pieces of old oak, they will make 
a capital bed. Don't use wet stuff, or your labour 


beech, or even red deal. I used ruce, of course, 
because I had it ready to hand. hether you use 


Wool, glass fibre, and glass silk, made up into! da 


536 


iron or wood, the steadiness of the slide-rest will 

nd on s aaay of your work, not on the 
nature of your material. In my sketch A A shows 
bed in section, B saddle of rest.—J. H. 


(51181.]—Bicycle Bells, &c.—Bellaand lamps 


are necessary by law in some towns; these are 
generally given in Howard’s ‘‘ Roads of England 
and Wales 


(Letts and Co.), a vay useful book 
for bicyclists and tricyclists.—F.R.C.S. 


(51193.]—Whooping Cough.—Rubbing garlic 
on the back would be as likely to cure this as 
rubbing it on the front door of the house where the 


patient lives. F. R. C. S. 


151193. Whooping Cough.—We used garlic 
to our little ones as follows, with success :— Stee 
the garlic in the best rum, and rub the back an 
soles of the feet with the liquid as frequently as 
poesible.—Jno. LITTLE. 


i 10572 dbl —Whooping Cough.—In the reply on 
p. 512 there is evidence of a mistake frequently 
made — viz., that the last- tried remedy is the one 
that produces the cure.“ How often one sees in 
testimonials of quack remedies, ‘‘I tried every- 
thing for two years, and gave the doctors up in 
despair; but your balm of Mesopotamia acted like 
magio, and Iam now quite well.“ People forget 
tha the time Nature has been doing her best to 
fight both the disease and the medicines, and when 
at last she triumphs, all the credit is given to the 
last medicine tried. Change of air is the best 
thing for whooping cough, and the only medicine 
needed,js an antimonial emetic, which any druggist 
will make up.— Nux. Dor. 


61197.]—Croton Oil might be diluted with 
ither spirit or olive oil. It does not blister, but 
produces an eruption of pimples. It migni of 


course, be scented with any essential oil.— F G.. 


(51201. — Destroying Roots.—Sulphuric acid, 
mixed with 20 or 30 times its bulk of water, kills 
weeds most effectually, and, no doubt, will answer 
your purpose. DAx DIE DINMONT. 


[51 203.] —-Music.—It is quite true that con- 
secutive fifths or octaves are not usually satisfac- 
tory in music; but I think the correspondents who 
have so ably dealt with this query have forgotten 
that in certain cases they are allowed to any 
extent, and that, moreover, the said cases are not 
by any means rare. In using an organ full to 

nth ’’ there are two sets of consecutive octaves 
and one set of consecutive fifths; and if the mix- 
tures and reeds be added, the number of consecu- 
tive . is much increased. No one 
thinks of objecting to the mutation stops in an 
organ, and while they are retained it is difficult to 
re vey A lag | on the rule forbidding consecutive 
fifths.— M. JOHN GREY, Elswick Science School. 

(61203.] Music- Consecutive Fifths.— Con- 
secutive fifths are forbidden on account of the bad 
effect which their progression causes, and this, 
perhaps, arises from the two different scales which 
are produced by their bein suggested to the ear. 
In learning harmony, like all other subjects, it is 
impossible to give hard -and- fast rules to avoid 

ing mistakes, which only a perfect knowledge 

of the subject will prevent; but in the more com- 
plicated progressions certain rules are given for the 
idance of the student which minimises the chance 

of committing blunders. For instance, in harmonis- 
ing a bass which bearsa chord of the first inversion, 
and which ascends or descends iu conjunct degrees, 
it is better to have the sixth in the highest part, 
and if in four parts, the doubling had better be 
alternated between the 6th and bass note. The 
chance then of making consecutive fifths will be 
isotope! oe , and the , also will 
a symmetrical appearance. If, on the other 

d, the third is kiA the highest , tho in- 
terval between that note and the sixth will be a 
fifth, and, of course, in a succession of such chords 
in conjunct degrees, there will be consecutive fifths, 
and in order to avoid this there will have to be 
considerable movement about the parts, which will 
anything but a symmetrical progression. I 

not know if ‘‘Tyro”’ is studying from a book; 

if not, I would advise him to get a copy of Bannis- 
ter’s ‘‘ Music (George Bell and Son}. in which he 
will find the foregoing, as well as several other 
clear 7 expressed. There are also 
the end of book which will test the 
ledge acquired in the several chapters.—L. 


(51217.)—Difficulty in Swallowing.—The 
patient may have a nervous spasm of the wsopha- 
5 roaching to ysis 

m some affection of the brain or spinal cord. 
He should, of course, have this inquired into by a 
surgeon. No advice can be given without knowing 
the cause.—F.R.C.S. 


(51217. Difficulty in Swallowing.— Once 
while taking chamomilla, I experienced this diffi- 
culty, and attributed it to the action of the medi- 
me 3 days after > chanced sirg the wife 
of a express great anxiety ca by spasm 
of the throat while eating. I, therefore.. on the 
homoœopathio principle, advised her to take that 
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which had produced the sensation in my case, and 


happily she was cured within three days. The 
dose should be two drops of the tincture in a wine- 
glass of water three times a day.— QUACK. 


(51211.]—Oistern Pamps.—I incloee a tracing 
of one of the American types. I should not recom- 


w| 
| 


mend its use without modification, as the delivery 


ipe mu be disconnected before the bucket can be 


wn. I have made many cistern pumps of the 
bucket and plunger type, from which the plunger, 
bucket, valves, and barrel can all be removed with- 
out interfering with the pipes.—C. L. HETT. 


51218.J— Flexible Strap.—By using two straps 


and an intermediate drum or pulley broad enough 


to receive both, the variation of the centre would 


not signify ; the strap working over the pulley on 
the axle must be as nearly as possible in a horizon- 
tal position. The diameter of the intermediate 
drum is immaterial.— ROBINSON CRUSOE. 


[51220.] — Polarisation. — Polarisation is 


essentially an electro-depositing of the electro- 
positive element of the electrol upon the 
negative element of a galvanic, pair. ’—JOULAD. 


(61221.)—Flies and Flypapers.—The papier 
moure depends for its efficacy on white arsenic. A 

ood flywater is a solution of white arsenic, one 

rachm to the pint of water, sweetened with moist 
sugar, honey (preferably), or treacle. Redwood 
says that a decoction of quassia would kill flies. 
He gives the following proportions :— }oz. of small 
quassia chips to the piut of water; boil for ten 
minutes, strain, and add 40z. of treacle. Flies will 
not pass through netting unless there is a light 
behind it, and at night they may be readily trapped 
by having a light in a box containing a saucer of 
one of the beverages above described. It is stated 
that flies will not stay in a room where the Lilium 
auratum is iu bloom. Nx. Dor. 

[5 1221.1“ Papier Moure is simply blotting- 
paper soaked in a solution of arsenic and sugar, 
and then dried. I have often made it 72 in 
India, where the paper was sold at 6d. for the 
small sheet. I mean the ‘‘ papier moure’’ in the 
shops. Boil a little arsenic (half a teaspoonful) in 
a quart of water in an earthen vessel for ten 
minutes, then add a tablespoonful of brown sugar, 
soak the paper, and dry. Put, when required to 
use, in a plate; and pour a little water over to keep 
always moist. If the flies do not come to it, 

rinki 5 A a little more sugar over it in the plate.— 
[51229.] — Jamaica.—This is a very hilly 
country, and very warm climate, bet as long as 
Europeans keep on the high grounds, they may 
do well. On the swamps near the coast it is ver 
unhealthy, and it is most dangerous to drin 
much new rum. Industrious men can generally 
oe op perhaps better than in England.— 


[51230.] — Soluble Chemicals.—In Thorpe and 
Muir’s ‘‘ Qualitative Analysis,” price 3s. 6d., pub- 
lished by Longmans and Co., you will find a table 
showing the menstrua in which the various salts are 
soluble.—N. C. R. 

(51235.] —Albo-Carbon.—The light produced 
by the albo.-carbon burners is very satisfactory for 
a billiard table. It is much whiter, and more 
5 to the eyes than the ordinary gas. Six 
urners are sufficient for a full-sized table, in place 
of the usual 18. The one slight objection to the 
light he that 1 are i O man a for the carbon 
perly warmed, and so it is necessary to 

ligt t thei gas some little time before innińg to 
play. No harm would happen from a blow from 


a cue, as the carbon is contained in a close vessel.— 


Drrrow. 


Avo. 10, 1888. 


[51239.j—Cast-Iron Water Pipes. — If“ Quid- 
nunc will divide the height or head of water in 
feet by 2'3 he will get the pressure in Ib. per square 
inch on pi Laying pipes in zigzag position 
makes no difference, except that it increases friction 
to motion of water. It is not necessary to have air 
cockson service mains—that is, if outlets are placed 
at the top, for the air would then escape before the 
water. will contract more when it is exposed 
to cold. I amunable to say which is the beet 
solutions for preventing corrosion, there are 60 
many.— ENGINEER, Dewsbury. 


[51240.]—Spring.— Would not a helical spring 
suit you, same as used in clocks, with one e 
attached to the wire? This would spring out with 
ease 12in., or more.—J. J. D. 


(51251.]—Sulphuretted Hydrogen.— You can 
prepare this gas by the addition of sulphuric acid to 
sulphide of iron. Both materials are cheap. The 
acid should be diluted with about 8 vols. of water 
before using, then cooled. It should be prepared in 
part of a building that can be shut off from the re- 
mainder. You must have one or two ventilators 
in it, and a tooa upward draaght of air. You do 
not say whether you intend 1 gas or a solu- 
tion of it for precipitation. If the latter, conduct 
the gas into water until it is eaturated.— F. H. S. 


[51257.] -Sourdine.—The bass reeds always are 
too . in one- row instruments. You can 
muffle them a bit by stretching a piece of swans- 
down (fluffy side down) over the pallets in such a 
way as to catch the wind as it comes out. If there 
is a valve-board (very doubtful) you may be able 
to put in a real sourdine ; that is, a stop which re- 
duces the wind supply to the bass reeds. The holes 
in treble end, as suggested, would be useless, 20 
far as increasing the volume of the treble reeds is 
concerned. - ORGANON. 


[51257.]—Sourdine.— As your instrument con- 
tains the expression stop, it may probably, or should, 
have a valve board. Make an aperture about iin. 
by I lin. wide in the valve board ſiamediately under 
the bass reeds. This aperture should be furnished 
with a wooden valve faced with leather on one side, 
and a spring. Drill a hole in centre of valve, 
about Jin. in diameter, and have a regulator over 
this. small bit of thin wood held by a small 
screw will answer the purpose. By this you will 
be able to regulate the wind. You must also have 
a division in the pan to divide the treble reeds from 
those of the bass. The large valve must be oan- 
trolled by a stop. When the stop is pulled out it 
will open the rge TaS and admit more wind to 
the bass reeds. en the stop is shut in, all the 
wind that comes to the bass reeds will proceed 
from the small aperture in centre of valve, which 
will have the effect of softening the power of the 
bass notes; and those of the treble will probably 
be of greater power in consequence of baving more 
wind ; but it will be also necessary to make an 
aperture in valve board immediately under the 
reeds in the treble. This may also furnished 
with a valve if preferred.— G. FRYER. 


[51259.1—Pivote.—To R. E. B.” -I think it 
would be difficult to prove that a flat shoulder has 
an advantage over a round one; but to advocate 
the latter would, no doubt, well suit the workman 
who could not make a flat one.—R. E. B. 


[51260.]J— Holiday Tours.—I do not know 


much about Wales or Ireland; but having spent a 
good deal of time in Bonnie Scotland, I will 
proceed to answer that part of Rambler's query 


which deals about that country. In the first place, 
I should most strongly advise him to visit Scotland 
first, as the earlier you visit Scotland the better. If 
‘‘Rambler’’ wishes to visit the chief places in 
England, why does be not work his way up, going 
from place to place until he arrives at Edinburgh 

In Edin burgh Rambler will find enough to 
occupy him a few days, what with the Castle, 
„ Arthur's Seat,“ the Canongate (with St. Giles“: 
Charch, Holyrood Palace), &c., besides a host af 
other sights. Within a few miles of the town is 
Roslin Castle, Habbie’s How, the Pentland Hills, 
Melrose, Abbotsford (Sir Walter Scott’s residence), 
Dryburgh Abbey (where Sir Walter Scott u 
buried), besides a number of places interesting, both 
in the way of history and geology, and notable scenes. 
Then “Rambler” can move on to Glasgow, and 
take tours to all the principal lochs, mountains. 
&c. There isso much to be seen in Scotland thst 
if ‘‘ Rambler’’ spends his holidays there he will not 
have any cause to regret his visit. —W. SCOTLAsD. 


[51260.]-— Holiday Tours.—Some 12 or 14 yeas 
ago I used to ramble about a good deal. My 
experience was that a Id. a mile and 10s. a das 
would cover my expenses in England, Wales, 
Scotland, and rather less on the Continent. 
travelled third class by rail, first class on board es. 

oing and river steamers when I had to pas 

e night on board, and first or seco 
on short daylight trips, according to circum- 
stances. Hotel 1 vary o much, xt 
only acorns to the style of the house, tu 
according to the style and habits of the travelist 
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second, therefore 40 = 16 = 25, and 4/35 = 1°58 
seconds, time occupied. Then 32 x 1:58 = 50°56 = 
velocity in feet, and 50-56 x tons = 151-68 foot- 
tons.— ENGINEER, Dewsbury. 

[51271.]—Teeth of Wheels. —‘ Spherical ” 
can calculate the diameter of his wheels by the 
formula, D = (P / 3'14) x N, where D is the dia- 
meter, P the itch, and N the number of teeth. 

B = (L25 % 314) x 60 = 25˙U8in. 


Ava. 10, 1883. 959, 


I have very little e 


the wood, the iron is practically wasted. I think it 
Ireland, although I lived in the country for ten 


will be found that, in most cases a rolled iron joist 

is more useful an economical.—DITTON. 
[61283.]—Polarisation of Light.—The ques- 

tions of LI. B.A” are not all quite clear; but, 80 


second time it meets the polarising plate, and the re- 
mainder 8 through simply because the effect of 
a single glass plate is exceedingly imperfect, aud b 
comparison small. If the querist experiments with a 
number of plates of thin cle n micro. glass, he will 
find, as he adds more lates, that less an l less light 
Passes through, though 

to the silvered mirror : till at length practically none 


Capel Curig (or go by coach); ascend Snowdon ; 
descend on Llanberis side; visit Bangor, 
Carnarvon Harlech, Barmouth, Dolgelly, as- 
cend Cader Idris, visit Bala Lake, and 


Welshpool, get to Cardiff, whence, if time allows, 


enough; if you want a larger wheel, you must 
either increase the number of teeth or the pitch. — 
J. J. D. 


not stop more than a portion of the light. Probably 
no surface is in reality smooth enough to present 


uniformly the true angle. 2. The mica plate does 
divide ali rays into two Oppo-itely polarised, but is, 


should use would be 60 ft. ae 8 diameter, or 


for anyone who does not understand decimals, 
—— Lin x = D.—Tyze. 

(51271.]—Teeth of Wheels.—I send an old rule 
which I have used for a long time with the best 
results. Take the number of 4 in the pitch. In this 

J | case there are ten. Multi ly by four, then multi ly 
Portrush, the Giants’ Causeway, Belfast, Dublin, | the number of teeth by the result: cut off the fr 
j two figures, and it will give you the diameter in 
inches. Example: 


Teeth. Pitch. Eights. 
60 1 10 


from Galway to Tuam. From Tuam a rambler 


must trust himself to the ‘* Low-backed Irish effecta produced by one are masked, or hidden, or 


destroyed, by the superimposed com lementary 
phenomena produced by the other. This is a dith- 


: 4 that it can be dealt with separately. But as ou 

5 > at N Live a 1 678 ee use thinner and thinner pieces, the pencils of light 
H yor es sau 5 e Serene ae = s 40 overlap, and where they overlap destroy the pecu- 

e C>, Leeds. York, Scar roug , sncoln 60 liar phenomena: eg. if a selenite Bim be em- 
Peterborough Cambridge, Oxford, Gloucester Bris- loyed, the overlapping pencils make white light. 
tol, and Clifton ; Worcester Marlborough Shrews- 2400 Make the spar thinn and thinner, and at last, ag 


bury, Chester Birmingham Coventry, Leamington 
ndon. Fora six weeks’ Continental trip, I would 


by rail, Amsterdam, the Hague, Antwerp, Brussels, 
Liége, Cologne, up the Rhine to Mayence, stopping 
at Monigewinter, Coblentz, and Wiesbaden, on the 


Your wheel is 2ft. in diam. at pitch line.— Go. 
NEWALL. 


(51276.)—Flat for Newtonian.—It is quite 
impossible to say whether the piece of glass you 
might cut out would be flat or not: the chances 


deal more than the mechanicalterm. You 


appear to hinder crystallisation, and hence gene- 
rally modify the phenomena, often roducing much 


Téte Noire to Chamouni, coach to eueva, Lyons, larger and finer crystals.—Lewis Wricut, 


Dijon, Paris Rouen, Amiens, Boulogne. silvered on its face. This is not usua ly fitted to a 
i y | Wire, but is frequently held in position by three 
ing. You will find it illus- 

d in Browning's “Plea for Reflectors’; but 
other methods are sometimes used. It is, however, a 
matter of opinion which ig the best. The three 


[51291.]—Harmonium.—Make your feeders as 


1 auial French and German, and not care much 
for large as possible, but ce inly l7in. by 12in. : the 
The di i 


eabites and such small anno ances. It might |i 


By your query you do not appear to know much 
about it ; but if ou are anyway mechanical you 
might do this wor yourself. If you will advertise 
your address and pay postage, I shall be pleased to 
end you for a short time a spare set of the above, 
and a back number of Vol. XII., which gives two 
other plans of mounting.—J. C. L. 


151277.]— Mounting Telescope. —I should 


together he will be able to measure up exactly, 
“ Any hints is much too wide for me. If querist 
151263.] -Ootton - Seed Oll.—“ W. H. C.”—I 
can always obtain Pure cotton - seed oil at Joues 
and Co., iaduct-street, E. I cannot answer other 
part of query.— W. STEPHENS. 


(51263.]—Cottoa Seed Oil.— W. H. C.“ can 
urchase any quantity of this oil in Hull. I have 
eard that it is used for culinary purposes, but to 

what extent I cannot Bay ; it woul 


it to his satisfaction._-ORGANON. 


151291.]—Harmonium.—If Mr. W. Dreland is 
about to build a harmonium, I should strongly 
consider the best plan would be to mount the tube . St kareas 1 . : 1991 
on trunnions in the same Way as a carnon is scarcely mention. If the other two sets are + et- 
mounted, placed about half. way down the tube or 4 16ft. and 8ft pitch, the half-row sho d be 
nearer to the speculum, so that the telescope when i : 


ready fitted would remain balanced or nearly so 
when placed horizontal. Let trunnions and bear- 
i in. diameter, and 2 or gin. long. and have 
metal top bearings or straps same width fitted over, 
and capable of being screwed down either by means 
of winged nuts or screws. You would then be 
able to secure the telescope in its bearings and to 
clamp it down hard if you wished.—J. C. L. 


151278.] —High Chimney Shafts.—The only 
book I can find in the English Current Catalogue 
is Boiler and Factory Chimneys: their Draught 
Power and Stabi ele y Robert Wilson, 
crown 8vo., 38. 6d., kwood.—Waa. 


(51278.]—High Chimaey Shafts.—The best 
Work I know is by Wilson, “ Boiler and Factory 
„Published by Crosby Lock- 

wood and Co. It treats on chimneys all eights 


— NORTHCOTE. 


(51266.)—Angle Iron. Iron and Steel,“ by 
Charles Hoare, author of“ The Slide Rule,” oblong 
32mo., leather, elastic band, 6s., Crosby Lockwood. 

do not know contents of above: geta catalogue 
of Lockwood and Murray.— Waa, 


aud dimensions of the bellows, it will not be unwise 
to make them larger than what is required at pre- 
sent, in case you may wish to enlarge on it at any 
future time, as many amateurs often do. If you 
make a bellows of sufficient power for 2 or 24 
rows of vibrators any increase in the number of 
sets of reeds will neceasita the application of a 
larger bellows.—G. FRYER, 

151293.] —Deep-Se Fishing Tackle.— . E. 
D. P.“ will find excellent sea fishing and v i 
trout fishing along the coasts of Devon and Corn- 
wall. For myself” I much prefer the latter. He 
will find Falmouth a delightful place to stay, as 
the scenery is 80 varied and beautiful, and the 
facilities for boating are 80 great. If his principal 
object is sea-fishing, I should recommend him to 

15 up his quarters at one of the numerous little 

8 


was 3°14, &., was exactly oue inch in diameter. — 
ExONRER, Dewsbury, 


the diameter of a circle. The simplest, though not 
the most convenient, is in the equation, įr = 


be found in man elementary manuals of trigono- 
metry— Hind's, Todhunters: Snowball's, &c., and 
8 not a matter which our Editor would allow to 
take up the space of the ENGLISH MECHANIC.— 
DUBLINIENSIS. 


[51270.]—Foot-Tons. — In the first place it is 
necessary to find the time occupied by such fall. 
This may be done by dividing the height in feet by 


of three or four years.— BOS WELL. 


151279. —Fiftch Bea ms. — Rule for determining 
‘strength of flitch beams Add thirty times the 
thickness of flitch to three times the width of fir in 
inches; multiply by the square of the depth in 
inches, and divide length between bearin in 
feet. t Breaking weight in centre of girder 
i i load is taken at one-third 


tricycling. There are no less than 
now staying in our village, and I think the accom- 


of a second of time), will give the velocity per modation good enough for artista ought to be good 


538 


enough for a fisherman. With re to gear, I 
have difficulty in advising him until I know what 
kind of fishing he is going in for. Deep-sea fishing, 
that is bringing up at some distance from the 
shore in deep water, and fishing with heavy 
leads no gut is required: but for whiffing, 
or trailing a line from a row-boat, the finer 
the gear the better. This latter method is by far 
the best sport, and a great variety of fish may be 
caught byit. About two years ago two articles of 
mine were published in the Field newspaper on 
% Pollack, and How to Catch Them.” If E. D. P.“ 
would get these he would find, I think, everything 
be would want to know about whiffing. He 
would also get some notion as to what our fishing 
is like. If E. D. P.“ is at all clever with his 
fingers, there is no reason why he should not rig 
his own gear. I make all my own lines, reels, 
baits, &c., and no one on this coast catches “ay 
thing like the quantity of fish that I do. 
“E. D. P.” wants any further information, I 
shall be most happy to give it him. I have not 
touched upon nets, long lines, shore fishing, or 
lobster catching ; but I can tell him anything he 
wants to know about these or any other branch of 
sea-fishing.—Fa. 


UNANSWERED QUERIES. 


— — 


Ths numbers and titles of queries which remain unane 


ewered for five weeks are inserted in this list, and N atiu 
unanswered are repeated four weeks afterwards, o trust 
ovr readers will look over the list and send what information 
they can for the benefit of their fellow contributors, 


Since our last “ Devonshire Squire has replied to 
50584; W. J. Grey, 50875. 


50677. G.E.R. Locomotives, p. 299. 
50581. Ice Machine, 299. 
60592. Cubic Equation, 299. 
50595. Eyepiece for Reflector, 299. 
50000. Engine Query, 299. 
50601. Slide Rule, 299. 

50602. Tramear, 299. 
50611. B to the Government of New Zealand, 
59619. Dulcimer. To Mr. G. Fryer, 300. 
50620. Formula for Lap and Lead, 300. 
50624. C. R. Engines, 30. 
60629. N. B. Engines, 300. 
8063). Lockerbie and Grimsby Accidents, 300. 
50633. Dancing Figures on Box. 300. 
50612. Transfer from a Glass Plate, 300. 
50886. Bale of Leaseholds, p. 335. 
50487. Cab Fares, 395. 
60891. Lal. 395. 
50896. South Australia, 395. ° 
50897. Landing Nets, 395. 
50912. Rosin Size, 396. 
50918. Voss Electrical Machine, 396, 
50921. Dog Treatment, 396. 
80937. Legal. 396. 
60931. Beer Analysis, 396. 
50941. Chemica! Action, 396. 
50942. Alum, 396. 
50043. Formula, 396. 
50050. Barrel 968. 


A Signal Station at Mount Whitney.— 
The U.S. Government has determined to establish 
a signal service station on the summit of Mount 
Whituey, and during the coming summer a detail 
from the engineer corps at the Presidio will be sent 
thither to make the necessary survey for that pur- 

se. Mount Whitney is supposed to be the 

ighest peak in the United States, having an alti- 
tude of 14, 898ft. above the sea level. It is de- 
scribed as the culmination point of an immense pile 
of granite, which is cut ost to the centre b 
numerous steep, and often vertical canyons.” It 
is situated on the west border of Inyo County, Cal. 
near the centre of the Sierra Nevada, and 
about 325 miles south-east of San Francisco. 
The station will have an elevation more than double 
that of the station on Mount Washington, New 
Hampshire. At the latter station the winter gales 
attain a speed of 100 miles per hour. As the data 
on which storm predictions for this coast are ob- 
tained from stations north of San Francisco, that 
on Mount Whitney will not be as useful to this 
coast as the Mount Washington station is to the 
eastern seaboard. It will, however, serve for many 
pai deer scientific purposes. The signal station 
at Point Barrow, the most northerly extremity of 
tho western coast of North America, latitude 71° 
24' N., is to be abandoned, and a vessel will be sent 
up this month to remove the party stationed there. 

here the winds in winter blow with a speed of 
over 100 miles per hour, and the mercury sinks 
below 5)’ below zero. 


THE surveys for the new railway route in New 
Zealand at date of late news were proceeding in 
the King Country. The natives generally were 
friendly, but evidently opposed to Europeans visit- 
ing the country, and a special dislike was shown to 
th: rauway surveyors and land prospectors. 
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QUERIES. 
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151296. — Setting Slide Valve.—I am in charge of 
a small fitting shop, and having now and then a locomo- 
tive engine to repair. I wish to know the best method for 
setting slide valves to same. As I have not had much 
prani perhaps some brother mechanic will assist me ? 


(61297. 1— Rheumatism.—To “Kerst Heem” — 
The information you so generoualy offer to give, I know 
would be valued by many and by myself, for the relief of 
rheumatism and affection of kidneys.—A Supscaiser OF 
MANY YEARS. 


[51298.|—Veteriuary Surgeon in the Army. 
I have a young brother who wished to be a veterinary 
surgeon in the army. Can any reader of ours tel! what 
are the necessary steps to be taken to obtain an appoint- 
ment as such, viz., what examinations have to be passed 
and where they are held, limit of age, where the technical 
training is obtained, if before or after entering thearmy ! 
Any'other necessary particulars, or where Ican obtain the 
1 will very much oblige. The lad is 16.— 

(51299 ]—Dark Slide.—To Ma. Lancaater.—I think 
instructions for this would oblige many readers. I for 
one intend to try and make a camera complete this 
winter, dark slides included, to fit one of your lenses, as I 
am quite in love with a quarter-plate of your make, 
belonging to a friend of mine. At present I am doing aa 
best as I can with an old-fashioned wet-plate apparatus, 
till in the long evenings I intend to try my hand at a new 
dry-plate set of as neat a construction as possible. What 
about a new form of double slide I see advertised —solid 
without a fold! I fancy a very light and convenient form 
could be made that way. Thanks for very useful hints on 
developing. Why use distilled water for hyposulphite! 
Distilled is not so easy to bluse bene My chief supp'y 
of water is hard chalk, will deposit a slight flim on develop. 
cup with one drop of ammonia liq. in 10z. water in 10 
minuts. Hence, I use filtered rainwater for developing 
and to first swill. Then finally fix in hypo. made with 
hard water and soak in hard water to finish. Have once 
or twice made hypo. with filtered rainwater, andI did 
not notice any better results. Of course, this filtered 
rain water is not by any means as pure as distilled. I 
think some information ing the water used by 
amateur photographers, which varies so greatly in different 
parts of the country, especially the tests by which to find 
the most suitable water for the various operations would 
be of great service to amateurs. to whom it is sometimes 
almost impossible to use distilled except for stock solu- 
tions, and who often find rainwater even very scarce 
The excessively hard waters supplied in towns on the 
chalk give trouble which those in districts supplied with 
fairly suft water never experience, and any hints yourself 
or anyone else who knows, can give, would, I feel sure, be 
acceptable to many.—C.B. 


pore] Soap Boling- Can any of our readers 
inform me what kind of boiler is used for the manufacture 
of soap to hold, say, five tons at a boiling, the boiling to 
be done by su eated steam! Is there any reliable 
book published on the subject that could be recom- 
mended !—Parave. 


[5140 1.I— Horizontal Eagine.—I wish to fit a 
horizontal engine 14in. bore with metallic piston-rings on 
Ramsbottom’s principle. Not having seen any, I should 
be pleased if anyone could give me a description of them. 
Also, of the piston. A sketch would assist much, if not 
too much trouble. Ought they to be iron or brass? What 
oe and breadth ought the rings to be ?—CYLINDER 

BR. 


[51302.]—Iojector.—I have one of Gresham and 
Craven’s injectors, and do net know how to work it! 

ill some reader kindly inform me how? The man that 
fixed it works it beautifully, but I can not! Is there a 
particular way to set the valves !—Wayts ro Know. 


prises) Pacquering Screws, &c.—Could some 
fellow-reader kindly give information respecting process 
of lacquering (quick method). I have some rising front 
screws for cameras (quantity) to make. manage 
turning, but do not know how to lacquer. Also, what 
heat is required, and best means of heating without gas! 
—IcNnoramus. 


(51304.]—Legal.—Will Mr. Wetherfleld or other legal 
correspondent kindly answer the following! (1) A patent 
is taken out in the joint names of A. and B., each to have 
an equal share. A. then assigns his half share to C. and 
D., each to havea fourth share in the whole. B., with the 
permission of C. and D., has license drawn up, granting 
perms to E. to make and sell the said patent article 

paying royalties on same. The license being com- 
pleted, B.'s solicitor makes an appointment to sign the 
license. C. and D. keep the appointment, but as B. did 
not turn up, C. and D., at the request of B.’s solicitor, 
eign the document, and now B. refuses to sign it. Can 
C. and D. take any steps to compel B. to sign, or can th 
withdraw their signatures ! B. C. or D. make or 
the said patent article without the consent of each other ? 
There is nothing in the agreement between A. and B. or 
the assignment re the license. (2) B. having mortgaged 
his half share to D., which if not redeemed by a given 
time, allows D. to take all royalties and emoluments to 
which B. is entitled, in the event of B. still refusing to 
complete the license (which is approved and signed by all 
parties concerned, his signature only being required), what 
is the proper course to pursue, and can D. prosecute him 
te obtaining money under false pretences 1—StupIR 

IMON. 


(61305.]—Iacline.—Will any of our readers answer 
this question, and how to work it out? The incline is 
500 yards; the gradient is 14in. to the or very 
near 2 to 5, the load is 4tons 6c. What is the load strain 
on the rope !—J. B. 


{51306.1—Lathe—Shaping Machine.—Could any 
of ours kindly inform me how I could bring in my Gin. 
back-geared gup tathe for shaping light work, cutting 
teeth in racks for cameras, &c.?—Puzzvukp. 


(51307.|—Electro-Motor.—To Cox zAD.“— I wish 
to make an electro - motor like the one on p. 554, Vol. 
l: but never having made or seen one, there are 


Ave. 10, 1883. 


a few things I want to know if you will please explaia. 
(1) After I have wound the armature, to what are the 
ends of wire made fast—are they fastened to armature ? 
(2) Is the wire on the field magnets all one continon= 


piece! Then to what part of the machine are the 
wires from the battery to be fastened! If you would 
kindly show me by a sketch the direction of the current 


from battery through the coils, &c . and the position of 
commutator when the armature is in line with feld- 
magnets, you would greatly oblige—H. KIxO. 


(51308.)—Master Taps.—Wi'! one of the mechanical 
correspondents of our paper kindly tell me, and it will 
interest others besides myself, the proper diameters of 
master tap for cutting dics and making chasers! I have 
some from jin. to zin., the diameter of the jin. one is 4 1-16. 
and the iin. one is j 1-16, &c.—J. F. 


(51309. | American Bowling Alley.— Will some 
one kindlv say the proper way to construct the floor of an 
American Bowling Alley 1— E. J. F. 


(51310.] - Greengrocer's Spring Cart. — Will an 
ren lor of E. M.“ be so kind as to give me a sketch an 
dimensions of above cart for a horse about 16 hands !— 
and what kinds of wood would be best to make it with! 
J. EmmERa0y. 


(51311.]—Legal.—To Mr. Werneerrzery.—A. has a 
life interest in houses, the property of B., and pays all 
ra'es. Upon the death of A., can his executors claim of 
B. the proportion of rates (due prior te the death of A.) 
for the unexpired term covered by such rates? Or is i. 
the business of B. to pay the rates, and claim of the 
executors the proportion up to day of death [—8. M. A 


(51312.1|—Forei Maps.—Is it possible to obtain 
maps of Continental countries, similar to those‘publish=! 
by our ordnance survey? What I more particularly want 
are district maps of the Swiss Alps to a scale of, at least, 
one inch to the mile. Do any of the published guide 
books contain such ?—MOoUNTAINEEB, 


151818. Power of a Wind Fan. — Would any 
one of your numerous readers kindly inform me what 1 
the utmost power or pressure which a fan overcomes 
continuously}—Loanonaxus. 


161314.)—Pain in Jaw.—I bave been suffering for 
the last two years with a violent stabbing kind of pain in 
the lower jaw of left side. The nide of my tongue (during 
the time the pain lasts in tooth or gums) is also very pain- 
ful. I have been to two dentists, two physicians, and two 
surgeons, and all tell me I am euffering from neuralgia ; 
but up to now, none of their medicines has given me re- 
lief. For the last three months, the pain, whilst eating. 
is that severe that I could cry out. It comes out when 
speaking, and lasts from 5 to twenty seconds, sometimes 
longer, then stops as suddenly as it came on. The pange 
come as often as every two or three minutes sometimes, 
and have come for quarter of an hour. During the night 
I have been able to sleep pretty well, with the exceptica 
of the last two nights. About half an inch below the 
corner of the mouth is very painful when touched very 
lightly, even when a featheris passed overit. Will some 
kind reader who has been suffering like me give me a 
remedy !—RovERax, 


(51315.)—Lighting Gas by Electricity.—To 
Ma. W. J. Lascaster os "Soxa." ’—I wish to t ap 
several burners with this apparatus, but am rather at a 
loss how to proceed. I have looked up back volumes. 
but am in want of more detailed inatructions. I saw oue 
the other day that had been fitted, but I had only a 
momentary glance at it. It ee to be a short piece of 
tine platinum wire, coiled, each end of which was fixed w 
each copper terminal. The action seemed to me to de 
that the act of turning the gas on brought the platinum 
coil up over the burner, and so lit the gas. en the 
gas was alight the tap was turned a little one way, and 
so brought the coil about zin. below the burner out of 
the flame. I do not know at all what battery was being 
used. If either of the above gentlemen could give me 
particulars of a similar apparatus, I should esteem it a 
great favour.—F. H. 


(51816.)—Forging Hard Steel.—I have some tool 
steel bars bearing the marx R. Mushet Special Tool 
Steel.“ I have tried to forge it into some ordi solid 
tools for the slide-rest of my 6in. lathe ; but I cannot 
make any impression upon it when hot with the hammer. 
It also anaps short off in amall pieces like cast iron would 
do. Can any of your correspondents who have had 
practical experience in working up any of this hard steel 
inform me how I must forge it into tools? I can quite 
see that if the tool is once properly shaped, its j 
oer will cause it to stand work sp 

. L. B. 


51817.]— Hand Punchiag Machine for Nuts. 
perhaps some correspondent will inform me how to 
make one to punch à nuts for bolts.—Haszp Woar. 


51818.]J—Strength of Boilers.—It has much per- 
plexed me why steam -boilers are not strengthened by the 
simple method of having iron hoops of great 
p aro them at oertain intervals, which would 
not add materially to their weight or cost. Would somc 
competent person inform me of the reason why! Even 
if such hoops would be of no service for preventing an 
explosion, they ought certainly to lessen the disastrous 
consequences by obstructing the flying pieces af metal: 
and if a grating of iron bars were made running through 
them and encircling the boi'er, ought it not stop efec- 
tually all the flying fragments '—Vutcawn. 


(51319.!\—Legal—Oompanies Acts.—A person 
becomes a shareholder in a limited liability company by 
an ordinary deed of conveyance, and under the Act is 
entitled to a deposit book for entering all money paid. a 
copy of articles of association, and share certificate or core 
titlentes for same. The shares are each numbered, and 
certiticates for each and every share are handed to him ; 
but the same are drawn in the name of another person on 
the face, but on the back of the certificates under a mare 
recent date is the following indorsement: That the 
person whose name is ou the register of sharehold rr r 
the proprietor of that share. Can a sbarebolder refus- w 
take those certificates as a proof of his ownersbp, snd 
after he has been n: tited that his name had been pla. 
on the register as a member -R. M. O. 


451320] Er gine Governors. - TO Enuixses, 
Dawasuvuny,” on any OoTrRRU HRADRB.— Supposing 1 usr en 


diy: — 


—I euffer from general necks. Several good tunes were got from them. They 
nuse is provided with cold shower, and | were played exactly same as the bells are played. with 
ions and 25 revolutions per | hot and cold plunge baths. Will some reader of the sticks and pieces of cork on end. Any information will 
minute respectively, as the Case needs. Required the | FE. M.“ familiar with hydropathic treatment, kindly say oblige.—Four oy Us. 
Speed of governor and size of friction to suit the proper | how I can best em loy these means in restoring my health? 
So verning of the engine 1. F. liged reply 51148, advises asparagus as a cure for rheumatism. 
1518,1.]J—Filter Beds. How ought these to be con- | —UFFERER, > ill the canned asparagus answer, as patient Tesides in a 
cted, on a small scale, say for a space about 6ft. [51339.]—To “The Kent Hermit.”—I am in my | country where fresh is not obtainable? Can he kindly 
Square! The object is to partially unfy river water 85th year, and am a martyr to sickness, vomitin oon, suggest relief for bilious indigestion, owing to a liver 
fore Ping it up for use, and before Passing the | stant y after nearly every meal. I cannot eat or est | diseased by long residence in the Tropics, 
water through charcoal filters on the main Pipes leading | meat of any kind, cither hot or cold. I have tried teeto- easiness as if the blood went whirling 1 15 ; 
from the cistern. If beds of sand and gravel are recom- | talism, an will now abandon ale and beer and take the | waking half a dozen times through the shi, but great 
mended, how should the water paas through them—u “Kent Hermit's’ advice, if he will ve it. | sleepiness in the afternoon—a body on which the skin 
wards or downwards? But there is a very porous sand- A constant feeling of drowsiness and great 
e which might perhaps answer. Where can it be lassitude, feel numbing pains in the left leg vegetable ae eaten in the e . 
got, and in what size of slabs, and what thickness ought | and buzzing in the head, with hard dry cough and tightness | man resides, di h. 
they tobe? I ve consulted the new Work in Weale's | at the chest, A constant feeling of low spirits one are eater generally. Lemon juice does him guod.— 


8p 
tion on this head. In fact, the descri tion of | knocks me up for the day.—Aw Orp Boy. f 51352.)—License.—Is it necessary for quack doctors 
tration is practically an advertisement of a who (51340.]—To ( The Kent Hermit. „Ag u so Who sell their nostrums, and hold forth” in the streeta 
were by no means the first to use animal charcoal for kindly 9 E a few hints to the readers of the . E. M.,“ | (travelling), to Uu ve a license? If go, What is the cust of 
that purpose.—Anranzs, I should be v pleased for your advice on the following. | same, and from whom is it obtained ’—UNCERTAIN Ove. 
(51522. rest for Alcohol.—Will any reader | I have been su e from rheumatism the last five or (51853. |— Braas. Would any of your valuable readers 
oblige me with a method of detecting small Quantities | six years (what the doctors call rheumatic neuralgia). I be so obliging as to tell me the best composition for brass 
of alcohol in any liquid !—N, C. R. nave spent > unt Aa auey trying i et cured, but no 18 
: one has seemed to tou e . I : 
151828. ba F Jtigm, —1 eG ety the cane hope now of getting cured ; but I should be gro 
wh for ark, 346, No. 951, an few hints to keep me as free from ain as possible, Iam 02. of tin and ‘zinc to the IIb. of 
Answers well eno for some of the bars, but others cut : 
from the same are quite intractable to the mag. unable to follow my business. I : 
1 . insid latel d any reader describe 


face. Iam wearin magnetic belts, but have derived no i timating i 
psc. I may say all are benefit. Do you believe in them, or Clectricity ? I = N 0. = od of es the amount of salt in 
s EJ a 
h other. | | bread dad puter fann — and supper fan ea eiae] Carbonio Acid.—The usual method of 
W. J Fs united bars of considerable , aded fae breakfast), For dinner, I take h lagi meat Obligg. 08 the amouat of carbonic acid in any liquid will 
W. J. F. recommend a battery for the Purpose? If (chiefiy mutton), with vegetables, ‘pudding i G. O. B. 
So, what bower 3—Muaonero. sionally, I drink tea or coffee ; a tabl nful of Trish Sess 
[61824.1—Rlectric Batt In an article in the | whiskey for dinner and Sapper. Any information will be D 7 i Ba 


Nineteenth tria batt July, Lord Bury be ae that a most thankfully received by—A Surrergr, A Novel Inclined Railroad. — About one 


ALY cule a sri tc e eh Sa dae handed yarda below Tigh Bidse Get ono 
fifty Swan lamps fer several hours consecutively, at a but of wilt gin. long, Im. bore, the larle ty 
i finished inclined railroad, which, al ough short, 


thick. Will it do for an induction coil without a parti- 


i require? Have about 2lb. No. 36, S. wire. How much | built up the side of the hill at an inclination of 0 
battery.—K. L E. shall I puton? Have tried to make several smal] ones, | and a gth along the slope of 240ft. The 
. 151825.) — Spray Producer.—tI shall be obliged by | but not successful—my failures being due princi y to are of maple Zin. wide by 2in. thick, and are 


Ormation as to the different ways in which water may | bad insulation—being afraid to overdo it. ill Mr, i runn ; 

be converted into Spray. I should prefer any arrange- Lancaster or any other kind subscriber be good enough to Dia 1 Bie. N Thess e e 95 

amen r where the ground hollows, and on the 
surface in other places, The gauge of the road is 
gi j aai 4ft. 5hin. 10 frame a the car is triangular: 
(51826.)—Liabilities of Partn -—For some | a gravel walk, other than by use of the scruther! I want the ypothenuse being paral el to the track, thus 
years W. and G. carried on business together. The cheap liquid wherewith to water the walks. — C. R. T. bringing the floor horizontal. The cars are oft. 
th is 


carrying = 23 wide and 7ft. lon with doors in the centre of each 
Similar, but separate business. Would any of one ese lente dernden Years ago I came across a ide: A in. in di 
; „ s Whal Aa E e Californian” pen the only mark on it. ve i e Lidgerwoo anufacturing Com 
Taoa he take to rid himself of such responsibility 1— E, one in use for certainly over 12 months. Can any of | of this bity ae in 
oy : it Ours tell me anything about this pen ?—C. R. T, 
any one wii ae af, Velocity —1 of what amaan | (S184) —-Amertoan hat Twinn tay b. Mett | diameter and see engaging with two spur 


by velocity, and alan say what is ite value as a j > ; 
means of m T, calculation, If the er would | Instrument with 23 WS, Je, Bft., 4ft., 3 row sft. 


O bay ; : oundboard at back, with channele under bottom bo rd, | and carries, besides the spur wheels two drums 6ft. 
mended that contains the required information !—Ty ke, thus doing away with backfalls, Ke. But as the channels in diameter and 3ft. across. The axis of these 
151328.) — Artistic Cop ight.—When an artist | will be some ten to twelve inches long, I fear the tone of | drums is perpendicular to the line of the track, 


as Painted a Picture, does the co ht belong to him, | soft set might not be improved by that lt, and ment. If Around each one will be wound tw 
or 1. 8 T to register it, and where is the registry oftice ? the channe J ee ine: 


. Bize of bellows 83in. by 26in., feeders 17in. by 24in. 
(51829.)— EBlectro-Magnetic Machine. have a 9 say the 4 row is 10ft. on. other ¢ 

: 5 “ WO rows Sft. : k 4 
Bin.» poles n. Tet “capable of g ha form, core and aft. T intend to take off the 4 row 16ft. as Tac not | guard against accident. The engines have a link 
want to take part in an eleetro-magn etic m achine. Will o bellows and feeders would match all these rows. motion and gs brakes, wi strap brakes on 
te i q 


armature, weight and gauge of wire for each bobbin, to (51545.]~Electro-Magnet,—(1) I want to know if 
get Bpod result, even to Producing a small electric light ? | an electro-magnet Jin. by Ain, bent on the edge will 
— A. 


(51880. Copyright of American Photos.— | Made of an equal mass of iron the usual shape, all other | Works the links Boa ordinary throttle- 
Can any of your legal correspondents inform me if the | thi being equal ? (2) If an electro - magnet re- | Valve between e two cylin rts, the „arm that 
copyright of an American Photograph holds good in | ceiving tha bent, say, of a quart Bunsen, sustain a | moves the valve ing connected to the link rocker 
England I- Orp SunscnihEk. certain weight; if the same current be divided and sent shaft. B this means steam is admitted to the 


„ Dy 
: : a inders slowly, and the engines enabled to start 
51881.]— China Painting.—Ha used for china i cylin ; 
painting 89805 g. are a aggregate weights they sustain be more than double or y at all points of the stroke. 
spint o 1 2 T my rere find the result less ! (3) How many quart Bunsens will be required to 
Coarse and ung Jooking after the ina is umt. | bri 1 = 
Can any reader give me a better recipe to mix my colours Dive’ nee fous the strength of the ee 
vs. 


(51346. ]— Makin Olarionet.— will any correspon- 
51805. Proportion and Anatomy. —I should | dent be so kind as to ere me of the size of bore and consists of soft soa 4 parts; extract of to o 6 
esteem it a favour if any of your readers would inform the proper position of the holes in a clarionet, and how I Same lin alechol 5 Pis methylic nae ; 
dong ar I can obtain manuais treating on the propor- am to tune the instrument! I have not got any piano or 3 ari Pe ts ; y i 
Dar, and superficial anatomy of the human figure,—J, harmonium to go by. Would a monochord and tuning fork | “© Parts; water to make 000 - The extrac 
Day. be of use ? Also, the best material to make the clarionet of | of tobacco is made by ere fee ether equal parts 
6 by 10. ian We have 20 good ar it TS tort, by a arg wood, metal, 5 or glass? Have no Tity of roll tobacco and water for alf 

wey oform me | wi e t . 

what quantity of oil it would hold 5 tuns! Also tell me mechanical part, bu want to know more of the water to make ob. for what is evaporated. The 80 


the rule by which I can measure otherg 184 LISsBUBT. 
51347.) — Poultry. Would som ctical d 
51884, Rerractive Indices for Liquids.—1 give pee a few hints on the purchasing opo lader 


wish to find the ref tive indi ari 117 f ~ a8INg Of po ’ 
Which is the best tive indices of a vaniety of liquids, mith prices of same, and the best kinds for profitable 


reputation among German horticulturists, It 


method =W H. 


51385. G IId! ag Glass with d Id. — | ject that would include income and expenditure fora 
( hea of 1 a give a few Panid Gold. is | mall poultry farm I—AXATEUR, 

one understand that it ig worked extensive] in| [51848. —Barome .—I am in want of a good 
London by firms who do new Process silvering, an the barometer, not for any specie! Scientific urpose, but 
Tuethod 0 gilding Garely resembles that of ailvering ; merely as a guide to e weather for ening opera- 
but I have never heard w at the solution is composed of, tions, &0., Kc. Can an correspondent of ours in- 
1 ga of our chemical friends would give a hint | form me if it is within the Power of an ordi amateur 

= . make a reliable instrument, and favour with aome in- ° . 

(51338.—Dry Rot.—Can ot In irreshondent tell me | structions ! I see guines Pitzroy’s advertised some, Kinde of bara at use in p uar of ia Various 
Low to prevent or Cure dry rot in timber ? The house | times as low ag a guinea ; but I presume they are of | kin 


before it is used, and is applied by means of a brush 
Or a garden syringe fi th a small hose. 
Condensed Skim Milk as a New Food.— 
According to the Chemiker Zeitung, M. Muller bas 
evaporated skimmed milk in a vacuum, so as to 
obtain a permanent product, which can be Preserved 


(51337.)—Air .— Wil j 151849. Boehm or Albert Qlarionet.—1 ahould 

Probable A few (belonging to 1 me the be glad to know which is the easiest system of fingering 

cugine, 18in, vlinder) giving a bump every time the ram | for À beginner— Boehm or Albert? ‘Also whether the 
P i : 


W. 
vacuum. I have been tol that by in rting a tin. pj Ja a 
in the air pump, above the ram and bel a jin. pipe 151350. — Musio from Glass Bottles. Can any 


or wasted in sewage: it contains, however 
large quantities of salts and particles of butter and 
caseine, which can be utilised by Muller’s method. 


8 
Sciences, M. Deprez read a paper on demagnetisin 
imepieces which 
bottles, apparently containing water, suspended by their magnetie field. . 


CHESS. 


——+9-o— 


ALL Communications for this department mast be 
addreased to J. Pizzcz, Bryn Rhedyn, Llandwrog, Car- 
narvon. 
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(104-11 
White to play and mate in three moves. 


BoLUTION To 845. 


White, Black. 
1 Eels L e 
2. 
3. Q-Q B 3, or Kt-K 6 
mate 

(a) 1. P-Q 4 (b) 
2. Q takes Q P (ch) 2. K-B8 
3. Kt-Kt 8 mate 

(b) 1. K-K B (c) 
2. Q. t 8 2. Anything 
3. Kt or Q mates 

(e) 1. P- Queens 
2. Q-Q 5 (ch) 2. K-B 3 
3. Kt mates 


NOTICES TO CORRESPONDENTS. 


it dei : 
putting W Q at Q R 4 and BP at 
R 6), and F. V. P. (variation P-Kt omitted); to 845 by 
C. Planck (a fair n pronen; but it is unfortunate that 
after first move te threatens mate in two ways as 
well as mate in two), R. A. Bennett, Oxford; to 846 by 


F. T. G.—We are glad to find that you can continue the 
Tourney. 


H. V.—The delay (for 

your address being m 

J. A. Mites.—Many thanks for your capital problem, 

F as soon as the Tourney is con- 
u . 


which we apologise) was due to 
islaid. * 


Exouesa Mecuanic Tourney between J. Russell 


( White) and A. E. Studd (Black). 


(Ruy .) 

1. P-K 4, P-K 4/2. Kt-K BS, Kt-QB3/3. 
P-Q R 3/4. B-R4, K Kt-K 2 (a) ©. P-Q 4, 
P6. Kt takes P, Kt takes Kt/7. Q takes Kt 
8. B takes Kt, Q P takes B9. Q takes Q, K 
10. B-K 8, B-Q 8/11. Kt-B8, K-K 2 (c) /12. 

Q’s), P-Q Kt 4/18. P-K B 4, P-B 3/14. K R- 

K 3/15. P-B5, B-B 2/16. P-K 5. P takes P/17. B. 
(a) P-Kt 5/18. KR 4. B-Q 4/19. R takes P ch), 

-B 8/20. B takes B (e), P takes B/ 21. R-K 2, K B- 
sq/ H. R-B 2, Q R-Kt aq (/) /. P-B 4, B takes P / 24 
R takes P (ch), K-Kt 4 ig)/25. Kt-B ö, K-R 4 36 

6 


N 


P-E Kt 8 (A). B-Kt 4 (i) / 27. KK 6, NK 27 
P-Kt 4 (ch), K-R 5 / 29. P-Kt 5, P-B 4/30. P-B 
RK B 2/31. Kt-Q 8, R-K B sq /82. P takes P, R-Kt 
133. NR 6 (ch), Resigns (&). 

Norzs. 


(a) The usual defence here is Kt -B g or B- Q B 4. If 
the latter move be made, White may take P with Kt, 
ing to an equal game. 
(6) This shows the weakness of Black’s fourth move, 
the result being a doubled Pawn and E moved. 
(e) We fer B-K 3 followed by K-Q 3 in order to 
keep the K’s file clear. 
(c) White now forces the exchange of one of his 
Spon B's (which threaten to become formidable) 
and retains a Kt for the end game. 
(4) The upshot of White’s 17th move is that Black has 
to undouble his P's; at the same time his K 
is y placed, and he has not time to get it into safety. 
(S) ith a view to shut in Kt, but White’s clever 
rejoinder renders it ineffectual. Q R-Q sq would be 


better. 

(7) Here K-B 2 ecems preferable. 

(4) If K P, N B aq, and wins. . 

(i) If B-Q 4, Kt takes P, &c., but nothing is of ser- 
vice. 


sq 


: Kt B7 (ch) 
OO Kurer K-KT B N 
1. EKTA Kt-K 6 and mate next move. 
ꝗ— — ee ee) 
M. Acuarp has presented a Bill in the French 


Chamber for a railway viaduct over the Channel. 
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ANSWERS TO CORRESPONDENTS. 
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% AQ communications sheuld be addressed to the Evrroa 
y the EnaLisu Mzonaxwic, 81, Tavistock-street, Covent 


HINTS Tu CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
for illustrations on separate pieces of paper. 2. Put 
ti to queries, and when answering queries put the 
replies retor.. 3. No charge is made for inserting letter, 
replies refer. 3. No e for rs, 
queries, or replies. 4. Letters or queries asking for ad- 
of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondenta, under cover to the Editor, are not for- 
warded, and the names of correspondenta are not given 
to inquirers. 
„ Attention is especially drawn to hint No.4. The 
5 pay E Ps hia and replies omen t for 
t is not fair to occupy i ues- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The Sipe Gals 
Column offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The f. are the initials, &c., of letters to hand u 
KAA Wedn y evening, Aug. 8, and 5 
where :— 


C. V. ow Santz.—King and Co.—Dr. Grabham.—H. C. 
Stephens.—McClean Bros.—C O. Nickalls.— Rev. E. J. 
Warmington.— J. R. Cheshire.— Lamplighter.—A Fellow 
of the Royal Astronomical Society. —Glatton.—Tyke.— 
Overlooker.—J. H.—8. O. C. C.- Orderio Vital. 


Evseteicity. (As you do not mind what kind it is, any 
volume is sure to contain the required information; but 
you must understand that the battery suited for the 
electric light is not the one best adopted for bells, and 
vice versa. If you will say what it is you really desire 
to do, we will tell you where you will find full instruc- 
tions; but you will find the cheapest battery for eleo- 
tric lighting purposes fully described on p. 468, No. 
721.)—Amateur. (No one can tell you: it is not a 
very easy matter for an amateur to plate with b 
which is a mixture of copper and zinc, but.a mixture 
silver, tin, and copper is, we suspect, slightly beyond a 
rofessional.)—Nxo. (Yours a pe query. 
e gave full particulars on p. 100, No. 836; but you 
can get them at any of the mercantile marine 
and will find them in such books as Ai ’s Man 
of the Local Marine Board Examinations,” published 


by the author, South shields.)—B. W. Fruxz. (If he 
did not give the details we su it wasnot altogether 
successful ; but several lamps have been illustrated and 


deacribed since that time, now more than four years 
ago. 2. We do not know of a book which answers to 
your uirements. All textbooks, as a matter of 


a 473.)—J. N., 

ol. 1 pp. 
in ntine 
: while the glass 
is still hot, dip in water. ou omitted the latter when 


thing 

of bisulphite of lime.)—J. J. (There is no book un 
the subject; that is why so many queries reach us, and 
so many replies are ins rted.) -A Constant READER. 
(No. 2. Ifa piece of thin p tinum wire is put in the 
circuit it wili become red hot, and so fire anythi 
unmg Iki ss. (Chloride of silver. See indices 
and p. 260, this volume; p. 73, last volume.)—Nerrap. 
(Give fruit and a bit or two of saffron ; slices of liquorice 
root placed in the water are also —J. Emmerson. 
(The oil is obtained by distillation. No sketch is re- 
quired. An ordinary still with a worm kept cool b 
running water. The flowers should be just cov 
with water, and the still never more than half full.)— 
A Famity Amateur. (See the indices for many reci 
of the kind.)—Quray. (Full instructions in Vol. 
XXVII., which can be had; but the numbers are out 
of print.)—Couxray. (You could have found several 
recipes in back vols. After heating to a red heat the 
articles should be boiled in a solution of sulphuric acid, 
loz. to 400z. of water. You have been doing your best 
to dissolve the silver, whereas the ubject is to oxidise 
the copper by heating, and then to dissolve it out, leav- 
ing the surface pure silver.) — Toxic. (See pp. 462, 488, 
last volume. the indices. The formula are much 
the same for all.) — R. W. Deacon. (The query was 
answered, and consequently was not inserted in the 
list. We really cannot undertake to determine whether 
quna are sufficient y answered or not. As our readers 

o not seem to have taken much notice of the query, it 
is probably because it has little interest for them.)— 
Enom P Kon ohona Write to = a att lee ood 
mation for ee ou e 
methods in volumes. )—A 8usBscriBER, Worcester. 
(The application forms can be had of the ons fate a 
Gen for Seamen, Adelaide-place, London-bridge, 


or of the superintendent of any mercantile marine 


office. See the answer to Nemo above.)— 
Partenpas. (Tinman's lead 2, tin 1; plumber’s 
lead 1, tin 1; or lead 8, tin 2)—~carso. (What is 


called Hamilton's system is generally considered the 
best. See pp. 343, 36.) O. H. (1. See the indices. 
Bruised s 4 parts, sulphate of iron 1 pars gum i 
part, water (soft) 45 parts. Macerate weeks, 
agitating frequently. See p. 148, this volume. 2. A 
similar ques recently „ 3. No cement of the 
kind known.)—Ameturst. (The a bg dae are those 
of imperfect digestion; but it would impossible to 
say more without further particulars and a personal 


Ava. 10. 188% 


medical examination. Try c of food. and lem 
farinaceous food, and if still o ble, consult a 
medical man.)—Sr. Hirains. (Take a little 


salts in warm water, with a pinch of powdered ginger 
in it twice a week, in the early morning fasting.)—R.B. 
(Your daughter will probably get better as grows 
older. Meanwhile. do not endanger her uralt | 125 
ing amateur remedies.)—Troustep Ox x. | 

over to the police. That is the best remedy.)) f 


Every Workman connected wich the Building 
. Situation should adrertise in “THE B - 
ING NEWS,” blished every PRIDAT, gaa Pourpence. 
at 3i, Tavistock-ctreet, Oovent-garden, Londoa, W.C. 

“THE BUILDING NEWS" ts the Principal Journal. : 
senting Architects and Builders, and has the 1 circulatise 
of any Professional Journal in the kingdom. 


Workman should insist on seeing “THE BUILDING 
week at his Club or Coffee House. He will fas 
week than ts 


NEWS ev 
more Lists of Tenders for new work in it ev 


had. He isa 


write to the Editor if he has any suggextions to make, and te 
advertise in the paper when he wants work. 

The charge for Advertisements for Situations is One Shilling 
for Twenty-four Words, and Sixpence for every Eight W orda after 


TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANCB. 


és. 64. for Six Months and ils. for Twelve Moatha, Post- fro 
an of the United Kingdom. For the 

3 ee Ora to France or Be 
jia Brin y iis. 3d. ; to New 
ndies, TB Nova Scotia, Natal, or 


Colonies, 


% 
United States, II, ar 
um, 13s., or 16f. e.; to Tati 


» the „ the Wat 
any of Australien 


The remittance should be made by Port- ooo order. Sach 
numbers cannot be sent out of the United Kingdom by the 
newspaper post, but must be remitted for at the rate of 

d. each to cover extra postage. 


Messrs. Janse W. Quarz» and Oo., of 934, Obestaut- Pha- 
delphia, are auth to receive subecriptions for the Unite 
ee eins the ENOLISE MECHANIC, at the rate of 3 dois 

,or Thirteen hilh annum, post-free. The ceptcs 
will ve forwarded direct by mall from the office in 


London. All subscriptions will commence with the number fre 

issued after the receipt of the subscription. If back nnmbers ar 

required to complete volumes, they must be paid for at the rate of 
éd. each copy, to cover extra postage. 

Vels. XXIV., XXVI., XXVII. 

XXXIII., XXXIV., XXXV., and f 

7s. cach. Post free,7s. dd. 


h 
th 
post-free, 34d.) 
Indexes for Vols. I., VI., VII., VIII., and IX. 
free Ad. each. Indexes to Vol. XI. and to 


CHARGES FOR ADVERTISING 
s. 
Tren additional sight na a a 2 6 
3 Advertisements Five e ane W wore 
or pa 


ess than Five 8 ngs. Reduced for seriea of mare than 8 
Inse may be ascertained on applicatien to the Publisher. 


ADVERTISEMENTS in EXCHANGE OOLUMN—for 

a 
Twenty-four words .. .. .. os >Ô 
For every s Right words ; 
ADVERTISEMENTS in the SIXPENNY SALE oe 

è. 
Sixteen words .. — si es es --9 6 
For every succeeding Eight Words Pars @ 4 
„It must be borne in mind that no Displayed 
“ Slx penny Sale Column. All advertisement 


paid: no reduction is made on ted 
and in cases where the amount sent exceeds 


„ od. each 


00 ta P 


oo addrees is included as part of the advertisement, and charges 
r. 


Advertisements must reach the office by I p.m. on Wednesda 
to insure insertion in the following Friday's: 9 z 


NOTICE TO SUBSCRIBERS. 


1 copes direct from the office are re- 
nested to observe that the number of the term fer which 

eir subscription is paid will be forwarded to them in a Pos 
Wrapper, as an intimation that a fresh remittance is necessary. f 
it is desired to continue the Subscription. 


Holloway's Pills thorough! ify the blood, com— 
pletely cloacae’ tee lungs. se lnvigorete debilitated or vitae 
nervous action, strengthen the muscles, and clear the tram 
These excellent Pilis are particularly ed to all i 
sons whose occupstions are sedentary, or conducted in 3 
rooms, and to the. nervous, dyspeptic. and the low apirited. 


OUR EXCHANGE COLUMN. 
— — 
FFT 


Beehive, bar frame, complete, with comb foundato 
t offers? Exchange for Miercecope or Rife — 


and supers. 
BIILIxO rox, 28, Breek-rvad, Liverpool. 


Mio ros copic. One tube of the beautiful Build. 
Rotifer, Melicerta Kingens, exchange to value of vd. Speier, 


large and healthy.—Address, 8., Frith View, Avr. N B. 


Gas Engine. 1-horse vertical (Otto and Lan J 
Cruesley octal eerie What offers ?—Apply, O. re Lern => 
Wellingborough. 


Wanted, some rare Foreign Stamps. lvose 
g —— — 


referred, woud exchange offered.—O. A. P., . 
slingtoa, London, N. 


A quantity of Gent's Neck Ties, Boys’ Trous= 
street, Bow. 


Wanted, gas portable Forge and Tools; 
changye.—J. Cook, Tettenhall, Wolverhampton. 


and Siops, &c. Exchange fur anything uscful.—T., 23. Merria a Ta 


gwi em _ 
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EASY LESSONS IN BLOWPIPE 
ANALYSIS AND PYROLOGICAL 
MINERALOGY.—X. 


By Lieut.-Col. W. A. Ross, F.G.S. (late R.A.) 
On Pyrological Mineralogy. 


INERALOGICAL SCIENCE may be 
(conscientiously) divided into two 
parts, which are almost separate from each 
other. Part I. treats of the geometric and 
optical properties of the beautiful and sym- 
metrical crystalline forms (Greek, Arystallos, 
a crystal) we so often behold in under- 
ground nature—that is, in collections of 
crystalline minerals brought from wines, 
&c,; and Londoners have special facilities 
for examining these, as the splendid British 
Museum collection at South Kensington, 
under the clever andcourteous superintend- 
ence of Mr. Lazarus Fletcher, is, I believe, the 
tinest and most complete in the world; that of 
Viennu coming next. But ‘“ geometric and 
optical properties of crystals comprise 
two of the most difficult portions of the 
higher mathematics, and can only, there- 
fore, be properly studied by an able mathe- 
matician; so that the study, however 
interesting, can have no place here, although 
the simple measurement of crystalline 
angles may certainly be (and shall be here) 
employed. The determined student, how- 
ever, may be referred to the Mineralogy ” 
of the late Prof. W. H. Miller, of Cam- 
bridge, the first of English mineralogists, 
Longman und Co., 1852, modestly but ab- 
sadly called by him ‘‘ Phillips’s Minera- 
logy ” ; to the capital but too brief work 
of Prof. Nicol, of Aberdeen ; and, above all, 
to the splendid American System of 
Mineralogy” of Prof. J. D. Dana, 1877. 
(A fearfully expensive work.) 

Part II. relates to what hasbeen called De- 
terminative Mineralogy: a title which, as the 
word determination in analysis is properly 
applied to guantitativeresults, [have ventured 
to alter here to ‘‘ Pyrological Mineralogy.” 
It facilitates the identification of Minerals 
and Rocks,“ so that each may be relegated 
(Latin, relego I transfer) to its proper place 
in the system arranged for it crystallo- 
graphically or otherwise, by Part 1; and 
this work is, nowadays, almost universally 
carried out by means of the Blowpipe. By 
adopting this system of Blowpipe Analysis, 
the student will soon see that he can perform 


First bebaviour of powder in 


it by means of the blowpipe alune: in every 


other system, as is well known, frequent 
application must be made to the violent 
fluid acids—nitric, hydrochloric, or sulphuric 
(sometimes to all three), which, as is 
also well known, are almost impossible to 
carry without the greatest risk of serious 
injury. Without further preface, I now beg 
to introduce to the student the following 
tables (IV., V., VI., VII., and VIII.), 
which explain (or ought to explain) them- 
selves, and he will have to study them 
carefully, in the above order, before be- 
ginning Lesson XI., in which we commence 
our Actual Work. 


TABLE (V.) OF FRACTIONS AND PERCENTAGES. 
(For approximating’ quantitative rea tions.) 


Per Total ) Per Total 
cent. coup sition. | cont. composition. 
8 S about l-i2th l 44 = nbout 4-yths 
9 a 1-Iith 45 R 5-11ths 
19 s 1-10th 50 ji 1-2nd 
11 PA 1-9th £4 a t-liths 
12 (E) I th 56 Ky 4-7ths 
11 5 1-7th 60 ya 3-5th 
17 as 1-6th | 66 we 2-4 
20 a 1-5th i 70 i d-7ths 
23 $ 1-4th 75 „ | 8-dths 
28 v 2-7thə 0 a 4-5ths 
¿3 55 1-3rd 81 +a t-7ths 
88 j$ 3-8th#4 | s5 8 6&6ths 
40 77 2-»Sths | ‘ „.  9-LlOths 
42 97 3-7ths 
Ter cent Per cent 
1-2nd = 50 7-8tl. = 84 
1-3rd = 33 20ths = 22 
1Ath = 25 deuth- = 44 
1-5th = 20 5-9ths = 56 
1-6th = 17 7 9ths = 77 
1-7th = 14 4 9ths = 88 
1-Sth = 12 3~10ths = 30 
3-9th = 11 | 7-leths = 70 
1-10th = 10 | 9-10ths = 9) 
1-Iith = 9 2-11thsx = 18 
1-1vth = 8 3-liths = 27 
2-3rd3 = 68 4-llths = 36 
84ths = 75 S-liths = 45 
2-3sths = 40 6-1iths = 54 
3-5ths = 60 7-Iiths = 603 
4-5ths = 80 Beliths = 72 
6-sths = 8 9 liths = 81 
2-iths = 28 10-Iiths =: 90 
#-7ths = 42 6-12ths = 45 
47th; = 5 f-l¢ths = 56 
-ths = 79 9-12ths = 72 
6-7ths = 81 11-12ths = 8 
3-8ths = 36 1-14th = 7 
6-Sths = 60 


» Latin, ad to, and e -s nearest. 


TABLE (VI.) OF ASSAY SQUARES. 
(For approximating quantitive reactions.) 


In order to use this table (see also the 
previous one), the student should cover 
square (2) with a thin slice of unclouded 
agate, or, if that cannot be obtained, witha 
piece of glass. He should then cover the 
squsre (seen through the transparent 
medium) with the fine powder of any pure 
oxide, say, silica, and pack it down with a 
fine steel spatula (a piece of flat watchspring 
answers admirably), so that ull inuer lines 
are just not visible, but there should be no 


TABLE IV.—GENERAL GUIDE TU FIRST ANALYTICAL OPERATIONS. 


t 


ITransmitte? Smell in first 


greater depth of powder than this. He then 
takes up the whole of the powder by degrees, 
with a hot bead of boric acid on pt. wire, 
and, after treating with O. P. and flattening 
the hot bead by firmly pressing it on an 
aluminium plate with the fore-finger in a 
latinum capsule lined with moist chamois 
eather, he observes through a lens how 
large this quantity thus appears in the flat 
bead. He should then try another oxide, 
say, alumina, in the same way, and observe 
the difference in appearance of several 
fractional parts of the square of powder. 


2 3 


After going through as many as he can of 
the pure oxides in this manner, he should 
place the flattened transparent bead over the 
square corresponding to the supposed cha- 
racter of the mineral to be analysed ; minerals 
with few constituents correspond to squares 
with few divisions—e.g. (Latin, exempl: 
gratie, for example) suppose the mineral 
to be analysed, thoroughly-roasted 
“rich” Smaltite. The operator observes that 
black opaque balls which turn violet after 
H. P., represent a part of the original 
powder which would have covered one of th» 
aes of square (6): he thus knows thit 
about one-sixth of this mineral consists of 
cobalt. In like manner he finds an amount 
of green fragments, which assume a white 
metallic lustre after H. P. representing a 
portion of the powder, which would have 
ony filled one of the spaces of square (8), 
and considers about one-eighth of this 
mineral to be nickel. Again, he finds so 
few browu-black opaque balls present, that 
the proportion of powder they represent 


Next treatment. 
| 


- Various Fragment or paste on bare Al plate O. P., then on C slip 


H.P., then with soda H.P. 
Powder in Boric acid O.P. 


o Tana Garlic, or of Paste on Al. plate O.P. for arsenic or antimonic acid. 


or Transparent Suffocating.1. Add copper oxide to the bead O. P. (for chlorine’. 2. 


Powder with P acid and water iu glass bulb (fo: 


Boric acid O P. Lustre. ! Sp. Gr. | Hardness. Streak. | light. O. F. or H P. 
O Metallic Over 5 Under 5 Shining. ce. Opaque 
t ‘ 
0 Vitreous toGenerallyiGenerally White or Transparent O 
earthy, &c.' under 5 over 5 | cane red to opaque 
earthy 
Effervesces and fumees ..... ͥ Vitreous to Under 5 Under 5 White f í 
earthy, &c. | earthy to opayue ignited 
' lucifer 
matches 
Effervesoes and smokes or fumes Vitreous to, Under 5 Under 5 (White 
earthy, &c. | earthy, &c. to opaque like chlorine 


Fuses instantly at bottom of bead. form- Vitreous to Genorally Generally White 


or Transparent O 


| 


ing insoluble fragments afterwards earthy, &c. under 5 | un ler 5 earthy, Ke. to opaque 
| 
Fuses at bottom of bead, forming a jelly Vitreous to Under œo: Un ler or White or Transparent O 
afterwards earthy, &c., over 5 over 5 earthy,&u., to opaque 
Ao opa que. milk-white, enimel like bead|Vitreous toUnder or Under or White or Transparent O 
earthy, e. over 5 over 5 earthy, & e. to opaque 
Insoluble opaque white fragments [Vitreous to Under or Under or White or Transparent O 
earthy, &o. | overS | overð | earthy,&e.! to opaque, 


| fluorine). 3. If effervescence without smell, te.t tur 
| sulphuric or carbonic acid. 
1. Note the pyrochrome of powder, an 1 test with tunzstic 

for phosphoric acid, or with P acid for tungstic acid. 
2. Note the pyrochrome of fragment iu H. P. for P acid, 

or with KHSO, and fluor-spar for boric acid. 

Fuse the powder (with soda if necessary) on the bare Al. 
plate OP. ; boil the mass, and treat the dried residue 

in phosphoboric acid® O.P., for silica, alumina, and 
other oxides not alkaline. 

Proceed as above, but test specially in the bea for 

| alumina (with or without silica) and lime. 

Add calcined lime powder O.P. t> test specially for 

, Qglumiua or glucinu, then in P acil P. P. for silica or 

{  gireonina, 


e Made by dipping the re I- hot Boric azid bead into pure, dcliquesced phosphoric acid. 
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would not have even half covered one of the SUBFORMATION, SYSTEM, SUBFORMATION. SYSTEM. 
spaces of square (12), and so enters“ very | 65. Drift. Salisbury, with bones of Rc snes aEooene (lower) 
little iron” in his notes O pacity in the Wld Recent o erario dns Escena 
A 66. Dolomitic limestone ..... .......... Permian 175. Slate (lower) limestone............... Carboniferous 
bead is remedied by boiling, &., as directed | 67. 3 onian pe By N Bele „& a Bil Devonian Tert.) 176. = a ga Boren) e Sn i 
.| 68. Erratics o ham & Selsea Hecent Post Tert.) | 177. . 1 xe Silurian upper 
lo f e 400. 3 or . belo 9 a 69. Earth, Fuller's, of Bath .. - Oolite (lower) „ | 178. Do. Woolhop e Ditto 
e are to be entered as 8 70. Flags, C Cambrian 179. Do. limestone (lower )) Carboniferous 
below one-thirty-third (or about 3 p.c.) as ti. Do. Lingula „ Bitte 180. Slates 5 Bis ddaw eee Cambrian 
T T . Do r ER itto 2 DO T i 
ti were little ; all below 1°0 per cent. as 73. Faluns of Touraine .................. Miocene (upper) 182. Senonien ... . ciie Cretaceous 
a trace. . De, e ⅛ www sven Ditto 183. Sub-apennine marls and sands... Pliocene (older) 
75. Freshwater strata of Ger. (France, 184. Superga beds (near Turin) Miocene (upper) 
TABLE VII.) OF THE PARAGENESIS® OF SOME | bones of Pliopithecus) ............... Ditto 185. Siwall strata (India) ............... Ditto 
ORES. 33 a alk... heii paenan 888 (upper) | 186. „6 Cretaceous (lower) 
či T: t (lower and upper) ............ ‘retaceous 187. FOPUCE CORDA ©... cise ccisscees ree niferous! up) 
(Compiled from Von 8 Lehre von den 78. 3 upper (“ Firestone 188. St. Helen’s (Osborne) series Eocene (upper) 
Erzlage i. of hk FC Ditto 189. Sable Moyen (sands and Maris, 
Cassiterite (Kassiter'ite) is often associated with 1, 79. Gannister beds ......... e Carboniferous . - TE N 
Quartz; 2, Schorl; 3, Chlorite (Klo’rite) ; 4, Mis- | 80 of Montmartre Eocene (upper) 190. Soissonnais sands ..................... Miocene (middle) 
ane 5, Pyrite; 6, Blende. 81. Grès de Beauchamp .................. Ditto 191. Cable de Hracheu c. Eocene (lower) 
Sot ri (Kalkopy’rite) is often associated with 1, 82. Grit Obolus (of Russia) .. . . Silurian (lower) 192, Sands & clays of Aix-la-Chapelle Cretaceous upper 
2, Fluor-spar; 3, Galena; 4, Blende; 5, 83. Do. Millstone.......................0. Carboniferous 193. Do. of Folkestone, Sandgate, 
Chalybite (Kaly’bite) ; x 6, Dolomite ; x Pyrite. 84.. Do, Halen ese eee Cambrian (upper) Aye and I. of Wight... . ...... Ditto lower 
Cuprite (Kup’nte) is often 3 with 1, Quartz; | 85. Gneiss fundamental of the He- 194. PP Ditto 
2, Native Copper ; 3, Malachite ; 4, Chessylite (ch FCC Sey pepe sen T Ditto (lower) 195. Do. rT RA AA AT Ditto 
soft, as in ‘* cheese 86. Do. and Quartzite ee F cscs aracccskasescssnens Jurassic 
Fluor-spar is often associated with 1 Quartz; 2, Wol- Eozoon Canadense ues . Laurentian (low.) |197. Do. Ashdown (Wealden) ......... 
framite ; 3, Chlorite ; 4, S 5, Chalybite; | 87. Harlech beds 5 Cambrian 198. Do. sub-apenn ne Pliocene older 
6, Chalcopyrite. er 0v0 Eocene 199. Sandstone of Penrith & Dumfries Permian (lower) 
Galena is often associated with 1, Quartz; 2, Pyrite; | 89. Hempstead beds. Miocene (lower) 200. Do. of +s DENAREN prints of 
3, Chalcopyrite ; 4, Blende. 90. Hallstadt 3 (marie fauna F ˙ taiensis Trias lower) 
Gold is often associated with 1, Quartz; 2, Tellurium ; WW GORENG) (i ..0oiccsciscescorecs Trias (upper) 201. Do. of Don Den (Fifeshire) . Devonian upper 
8, Pyrite 91. Huronian ian Canada) . Cambrian (lower) | 202. Do. of Forfarshire & Perthshire Ditto 
Pyrite i is often associated with 1, Soari 2, Cassiterite ; | 92. Lifracombe beds. 2 onian (upper) | 208. Do. Pilton of N. Devon Ditto 
3, Chalcopyrite ; 4, Galena ; 5, Fluor-spar ; 6, Mis- 93. Kleynspawen beds (Belgium) Miocene (lower) 204. Do. Petherwyn, Cornwall Ditto 
pickel ; ; 7, Limonite. E ˙ » Jurassic 26. po P Ditto a 
Quartz is often associated with 1, Orthoclase ; 2, 5 ; 95. Keuper sandstonrnen Ditto 206. Do. (lower) of Forfarshire Ditto (lower 
8, Schorl ; 4, Chlorite; 5, Chalybite ; 6, Calcite ; 7, | 96. Do. beds of Germany Trias (upper) 207. Do. of Peer) Canada & New À 
Dolomite’: . 8, Baryta; 9, Fluor-spar ; 10, Cassiterite : 97. Küpfer schiefer . . Permian To Orlen Ditto 
11, Pyrite ; 12, Chalcopyrite ; 13, Limonite ; 14, Wol- | 98. Kalk Planer (Saxony) ............... Cretaceous (upper) | 208. Do. of Gaspé, 2 Canada... 3 
framite; 15, Cu te; 16, Galena ; 17, Blende ; 18, | 99. Lacustrine beds of Auvergne Miocene 209. Do. Downton. N ilurian (upper 
Bournonite; 19, ative Gold; 20, Native Copper. 100. Do. mud (Swiss lake dwellings) Recent 2.0, Do. Potsdam, Canada, and U.S. Conbrins upper 
Serpentine is often associated ‘with 1, Steatite; 2,101. Do. strata of a sac Val d’Arno 211. Do. Fucoidal, of Sweden Ditto (lower, 
Diallage ; 3, Asbestus; 4, Copper; 5, Chrysocolla. 108 — ti FF e (newer) * eee eee 88 * 
1 $ Lonn OF the Bint: srein eistocene . ographic o ofen tto 
3 N of ot tea — to the frequency | 103. Loam & Breccia of Liege caverns Ditto 214. Slate, Stonesfleld ............ n.00... Ditto 
on, 4 being most rrequen 104. Leaf-bed & land shells of Madeira Pliocene (newer) 215. Do. Lianberis.................... 8 (lower 
* Greek, Para near, and Genesis formation. 105. W Aymes try Silurian 216. Shales, red, of Cheshire and Lan- 
neee, e ai Carboniferous cashire, with rock salt Trias inci 
TABLE (VIII.) OF GEOLOGICAL SUBFORMATIONS rih Do. 3 e TTT, 5 217. gory cenit of Gamrie, 5 (eniddle} 
WITH THE CONTAINING SYSTEMS. 109. Do. Wenlock.. Silurian 218. Do. Eifel (Germany calceola- i 
(Compiled chiefly from Lyell and Penning.) 110. Do. and volcanic tuff of Madeira Miocene uppa) AT ET ĩ ĩ K Ditto 
e 111. Do. Miliolitic of France . Eocene (middle 219. Stones, paring. (Arbroath) ......... Ditto lower 
ee r 112. Do. Nerinwan of the Jura ...... Oolite (middle) 220. Shales, Tarannon (Wales) . Silurian (upper 
1. Alum schists of Sweden & Norway Cambrian 'n dir 113. Do. Torquay (with numerous 221. Slates (lower) e 8 Ditto 
CCC eee lv CC .. Devonian (upper) | 222. Schists, alum of Sweden & Norway Cambrian (upper) 
3. Ashdown sand: Wealden ......... 114. Do. Eifel (with underlying 223. St. Cassian or Hallstadt beds Trias (upper) 
4. Ancient Nile-mud forming river schists, German? Ditto 224. T'arannon shales Deter PE Silurian upper 
dera . . . . . . .. . . 4 6 4 gg . Pleistocene 115. Do. with poser sos hee of Russia Ditto 225. Tufaceous strata of Sicily . Pliocene newer 
5. Argile de Londres (near Dunkirk) i Aahidi. 116. Do. Woolhope TE RTS) Ditto (lower) 226. Tuff, volcanic, of Madeira Miocene (opper 
6. Argile plastique b νννν. 1 arar iets cies Silurian (upper) | 227. Tongrian beds of Belgium Ditto (lower) 
Te OE eee fk ses 8 118. Do. Trenton (N. America) ...... Ditto (lower) 228. Travertin Inférieur ............... Eocene (upper) 
8. Aymestry beds en 119. Do. Pisoltic of France ............ Cretaceous 229. Thanet sands or Woolwich beds Ditto neers 
9. Bala beds pene eater een itto 120. i Teapa beds (lower) .. .. Cambrian 230. Tealby series of Lincolnshire..... Cretaceous (lower 
10. Basin (Mayence and Vienna). Miocene (lo. Kup.) 121. Do. (upper) . . . se Siluriun 231. Turonien middle chalk............... Cretaceous 
Ee: Do, (PARIR) ĩ ss708e stonsadenasasvs Eocene (upper) 122. Lias (lower and upper Jurassic 232. Touraine Falun s Miocene (upper) 
12. Bembridge series Eocene 198. Lüdlów bods .o.ciccisnesnsssssussecenes Silurian (upper) | 233. Woolwich beds or Thanet sands Eocene (lower) 
13. Bagshot and enen Ditto 124. Lignites and clays of Bovey Tracey 234. Wealden beds of Hanover, Surrey, 
14. Bath Oolite . . . . / Jurassic (Dev OMIT Nica racket xtaeracess Miocene (lower) Kent, Sussex, Ke. Cretaceous (lower 
15. Blackdown beds .. e. Cretaceous(upper) 125. Do. beds of Cadibona (Italy) Ditto 235. White chalks of France, Sweden, 
16. Bolderberg beds of Belgium Miocene (upper) 126. Marine strataof Puzzuoli (Temple and Russia.. Ditto (upper) 
12. Bone bed .. .. . . . . . . . . . . . . . Silurian (upper) CCC oo ct A Recent 236. Do. with flints (upper), without 
18. Bovey Ir Tracey plant beds. Miocene 127. Magnesian limestone of Russia,&c. Permian flints (lower) British . Ditto 
19. Breccias, Australian cave ......... Pleistocene een ssenari Jurassic 237. Wo lhope limestone and grit (N. 
20. Po. Penrith and Dumtrieshire ... Permian 129. Marls (sub-appenine) ............... Pliocene (older) and 8. Wales) .. _ Silurian (upper) 
21, Bunter sandstone of Lancashire 130. Do. 1 e Triassic 238. Wenlock limestone and : hales N. 
at 5 (754 eee 131. Do. eee e mM ints. N . pae itto aà 
1 many ...... 29 a ower TOs SAO ORME. noodid na Aiii Cretaceous ; ite crag (coralline crag) .. iocene (older) 
23. ay ea Beds, Marine Arctic 8 Dee, e Jurassic 240. Yoredale series of Yorkshire... .. Carboniferous(up) 
0 iocene (newer i *. Siluri i indi 
24. Caradoc bed .. bilurian (upper) 138. Mudstones ns ... itte N.B.—The above numbers prifized to a mineral indi- 
25. Calcaire grossier. . ...... . . . . tenes ae anes 196. Millstone grit 8 Carboniferous(up) [ate the subformations in which it is most commoniy 
26. Do. silicieux r ; found. 
„ Ditto 0 137. Meuevian beds 1 Cambrian 
27. Claiborne beds of United States... Ditto (middle) 138. Muschelkalk Triassic Errata.—In table III., page 446, the Zine and Yttriam 
28. Chalk Marl I e eee Cretaceo 139. Molasse (Marine, of Switzerland) Miocene (upper) reactions in boric acid should change places. “Pb” should 
29. Do. Maestricht '.. . ..... . . . .. Ditto. tto 140. Marine strata of the Atlantic be inserted in ink with a fine pen in column 1, between 
30. Do. as ah (low) (up. with flints) Ditto o ai Ditto „Pt“ and * Rb”; in column 2, opposite it, “red hot, 
31. Do. Faxoe . . . .. . ...... .... ... Ditto (upper) 141. Mayence ba in Ditto (low. Kup.) | with pale blue p.c. (b)”; in column 3, “ brown, brick- 
32. —— Sicilian strata ......... 8 (newer) 142, Maestricht beds Cretaceous (upper) | red, and wht. subt. O. P. „; in column 4, oxide wht. 
33. Clay Atherfleld .............ccccsssores ceous 143. Marnes à gryphées.. Oolite (upper) enamel-like ; subt. transpt. vitreous ’’; in column 6,“ on 
31. Po. Alum Bay and Bournemouth Eos (upper) 144. Marlslate of Durham & Yorkshire Permian C., crystalline on surface“; in column 7, “ Instantly red, 
35. Do. aix-la-Chapelle . . . . . . . . Cretaceous (upper) | 145. Mergel (or Kiipfer) Schiefer Ditto to metal H.P.” I know this can be done, as I have just 
Dorn . Eocene 146. Nebraska beds, U.S. Miocene (lower) | done it myself. 
37. Do. Bovey Tracey Miocene (upper) 147. Neocomian of Neufchatel, &c. ... Cretacous (lower) 
38. Do. Bradford —„ͤ— —5ũ—ql; V Jurassic 148. Nummulitic formation of Europe, ea ———— — 
A 105 ae 69 .. wee Holite lipen ; Asia, Kc. eee Eocene (lower) 
b Tonlage E Eocene (middle 149. Nerinman limestone of the Jura TENT 
i eh Oxford 3 ene . : (oomo eee eee Jurassic THE eas Cm ahs S IN 
; f o pe ea ee urassic (m.oolite) | 150. Old red sandstone (low. mid. up.) Devonian ó 
43. Do. N a Flamboro’ Head Cretaceous lowes 151. Oolite (lower, middle, upper) ... Ditto 
44. . Surrey, Kent, and eit 152. Osborne series era Eocene (upper) TS labours of Prof. 8. P. Thompson to 
C 158. CEnninvhen beds (Switzer ea u r 
45. Chillesford beds, chiefl Arctic... 5 (newer) 151. Portland beds ..... : eT eee ae ... Jurassic MEPS) put e proper footing the work done 
46. Coalteld of Richmond, Virginia Trias (upper) 155. Purbeck beds (lower, middle, up.) Ditto by Philip Reis towards the perfecting of the 
pri x North Wale an nder a j = 156. Paris basin A oe a oceans (apper) ag hone, as we know it, leave little room 
5 niferous(u 157. n marine Mi .wesanvsevancnsa ceous — 
49. Do. North and Central England Ditto 158. Pikermi deposit (Athens) Miocene up doubt that the Friedrichsdorf school- 
60. Do. Kilkenny Ireland 55 5 575 159. Red crag of Suffolk bagu Pliocene elder) paies must be credited in future with the 
E these! et aa A o E it 160. Rupelmonde beds (of Belgium)... Miocene (lower) 
52. Do. Pennsylvania..................... Ditto 161. Radaboj beds (Croatia) Ditto honour of being the inventor of the tele- 
53. Do. strata of south Joggins, Nova 162. Reading series, or Woolwich beds, phone ; but Reis was only a teacher of 
i 88 RENIE 1 Dito a or Thanet Sands 12, Witte. ad Eocene (lower) 1 sciences at a school in a small 
„ D. ace OF 1TRIANG.............,... o coral, g 
65. Do. limestones and sandsto FC e iei German town, and probably had not the 
85 Ki Bcotland.. er a aa adis ‘ ipn i 164. Rhoætic beds (Bavarian Alp 12 Triassic means to push his invention into the notice 
. Germany Cretaceous (lower and Yori- 
eT. Do. Dolomitie of Bristol ...... 0 VVVVVVVVVVCC Ae of capitaliste, even if he was in a position to 
, OPOS Jurassic 166. Roth Liegendes (Thuringia) ...... Permian demonstrate its capabilities to them in such 
59, Coralline Crag AET TETE TTO SAA E Pliocene (older) 167. Rocks, hypersthene ot Skye ...... Laurentian (up.) a way as to induce them to furnish him r 
%%% ͤͤ ͤ ͤ K Oolite (middle) 168. Sandstone uew red( Bunter,Germ) h f his d 
61, Cypridinen — Schiefer and Cly- Lancashire and Cheshire) ...... Triassic the means of patenting evice. So far 
$ö 555557530 oo Devonian (upper) | 169. ! ius 8 (upper) |as we know, the very word telephone 
. urian „ % A vonian 
63. Danien or Maestricht chalxk Cretaceous 122. De . (lower, upper] Permian was Reis's invention, and there can be no 


64, Dordogne caves of Reindeer period Pleistocene D. oki viiccsaicasaieGenveces Silurian doubt that the publication of his paper in 


Ard. 17, 1883. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 960. 


543 


the Juhresbericht des Physikalischen Vereins another interference case, which relates to 
zu Frankfurt- an- Main for the session the transmitter, consisting of the combina- 
1360-61, gave just the information that tion of a diaphragm and a liquid or equiva- 
many inventors and investigators would be lent substance of high resistance in which 
likely to take hold of, and turn to account the vibrations of the diaphragm cause 
in the commercial world, and also in the variations in the resistance and consequently 
domains of science. It must be confessed |in the strength of the electric current ; and 
that, with the exception of Varley, Barlow, | in a telegraph instrument operated by sound 
and perhaps one or two others, very little | the combination with the diaphragm of two 
had been done in this country by inventors | or more electrodes placed in an electrolytic 
or scientists on the line which led Bell to liquid. In the interference where the 
success, although in all probability Reis subject matter is an ‘ electro - hydro- 
himself derived the initial idea from some|telephone,” the fluid holding vertically 
observations in the works of Dr. Robert an adjustable tube within which the 
Hooke. In the United States, on the con- ends of the platinum points are im- 
trary, there are quite a host of claimants for | mersed, the examiner awards priority to 
some parts of the telephone, and as their| Edison. The interference, referring to the 
claims are supported (and limited) by invention of an acoustic telegraph, which 
documentary evidence, there is no doubt of included sound producers and reproducers, 
their bona-fide character so far as the with the armature plate consisting of a dia- 
evidence carries them. So far back as] phragm of iron or steel, or an armature 
March, 1878, the first of the inter- fastened to a membrane, or an armature 
ferences,” as they are called, was declared, | plate fastened at one end, is decided in 
and the United States Patent Office has ever favour of Bell,—Edison, Dolbear, and Gray 
since been engaged in deciding between and | being the opposing claimants. Another in- 
amongst the rival claimants. The persons |terference, in which Dolbear and Gray were 
originally involved in the first ‘‘ interfer- | claimants, is also decided in favour of Bell, 
ence were Bell, Berliner, Blake, Chinnock, | and reference made to his patent of Feb. 14, 
Dolbear, Edison, Gray, Holcombe, Irwin, | 1876, which apparently embraces nearly all 
McDonough, Phelps, Randall, Richmond, the points. The subject matter in this case 
and subsequently Voelker. There are other is the telephonic transmitter, consisting of 
claimants, but their cases have not yet been | a coil of wire, one or more magnets, and a 
decided. Six of the above-mentioned per- | disc or diaphragm, so arranged that a motion 
sons were disposed of, so far as the tele-| ofthe diaphragm shall induce in the coil an 
phone patent is concerned, some time ago, | electro-motive force in virtue of the pre- 
and the exa:niner of interferences in the sence of the magnets. The combination in 
United States has now given his decision as one circuit of two or more diaphragms so 
regards the claims of the others; but his arranged with coils of wire and magnets, 
decision practically leaves the whole dispute | that if one diaphragm be put in motion by 
for a law court to settle unless the rival the voice, the others will be similarly 
claimants—that is, those who are left with | affected. The examiner holds that Gray 
anything—can arrange matters amicably and Dolbear did not invent those devices 
between them. The complete breakdown prior to Bell's patent, and consequently 
of the United States system of examining | awards priority to the last named. 
applications for patents is clearly shown in| The subject matter of another interference 
connection with the telephone, as is also|is, however, the most important of all, for 
the difficulty of deciding who is the inventor the invention is described as a telephonic 
of a principle. The decision occupies receiver, consisting of the combination in an 
348 pages of the usual large octavo adopted | electric circuit of a magnet, and a diaphragm 
for the official publications, and covers supported and arranged in close proximity 
eleven cases. In the first interference, | thereto, whereby sounds thrown upon the 
in whieh Bell, Gray, Edison, and Voelker|line may be reproduced accurately as to 
were interested, the subject matter was the | pitch and quality. The invention is awarded 
art of transmitting and reproducing at a to James W. McDonough, of Chicago, and 
<distance sonorous waves or vibrations of any | May, 1875, is fixed as the date of the inven- 
description, which consists in increasing and | tion. Three other cases were awarded in 
decreasing the strength of an electric cur- | favour of Bell, and another that referring 
rent traversing a circuit in sucha manner as to the spring forming or carrying one 
to produce a series of electrical waves or|electrode and constantly pressing against 
vibrations precisely corresponding in their|the other and the diaphragm—to Edison. 
intervals of relativeamplitude tothe sonorous |The reason that no day of the month is 
‘waves which are to be reproduced at the re-| assigned to McDonough’s invention, may 
ceiving station, so that oral conversations | be gathered from the following :— It appears 
or sounds of any description can be tele- that in December, 1867, McDonough in- 
graphically transmitted. It is as well to| vented and constructed a telephone receiver ; 
notice the wide-sweeping nature of this] on the 26th of August, 1871, he made a 
<laun, for evidently much will depend on|drawing of a telephonic transmitter and 
whether it can be upheld in the law courts; | receiver, with the circuit and the battery; 
but the examiner has decided that the art | and early in May, 1875, he constructed and 
had not been invented prior to the filing of | practically operated, a telephone, by means 
Bell’s application on Feb. 14, 1876. Priority | of the human voice and an electric current 
of invention is therefore awarded to Bell on| through wires connecting a diaphragm 
that head, as it is also on the interference | transmitter with a diaphragm receiver. On 
where the subject matter is the improve-|the 10th day of April, 1876, he filed his 
ment in the art of transmitting vocal sounds | application for a patent claiming the repro- 
telegraphically, by throwing upon the line, | duction of articulate speech, and calling his 
through the medium of a varying resistance, | invention a teleloge. It was not until 
electric impulses corresponding to the vibra- | Jan. 15, 1877, that Bell described such an 
tions of a diaphragm operated by the move- instrument; but thanks to the arrangements 
rents of the air produced by a spoken word. | connected with the examining department 
The examiner holds that while Gray was the | of the United States Patent Office. a patent 
first to conceive and disclose the invention | was issued to Bell tifteen days after appli- 
in his caveat of Feb. 14, 1876, his failure to | cation, in spite of the fact that Mc 
tuke any action amounting to completion | Donough’s invention had been awaiting the 
until after others bad demonstrated the | issue of the patent for nine months. It will 
utility of the invention, deprives him of the be seen by carefully reading the descrip- 
right to have his action considered as con- | tions of the inventions above given, that the 
tinuous. The examiner also holds that there | question of the telephone patent is 
is uo proof that Edison had a knowledge of in a very peculiar position indeed; 
the art or method prior to June 25, 1876. for the examiner has granted McDonough’s 
T wo inventions are also awarded to Bell in] claim to be the inventor of what is com- 


monly known and used as the Bell receiver, 
or, in fuct, of any receiver combining a 
magnet with a diaphragm. But inasmuch 
as the examiner has granted Bell's clain to 
be the inventor of the art of transmitting 
and reproducing at a distance sonorous 
waves or vibrations by increasing or de- 
creasing the strength of an electric current, 
he has practically awarded Bell a monopoly 
of all conceivable systems of telephonic 
transmission by electric means, although it 
is clear that as McDonough made a re- 
ceiver and used it before Bell, he must 
himself have been the inventor or the dis- 
coverer of the “art.” As if this complica- 
tion were not sufficient to puzzle the historian 
of invention and the defenders of the 
American system of examination of patents, 
there is a possibility, some say a probability, 
that all the decisions given will be so much 
complete waste of judicial brain tissue, for 
a Mr. Drawbaugh has entered claims which, 
if they are upheld by evidence, will destroy 
those of McDonough, who certainly did 
invent a speaking telephone before Bell. 
In one sense it may be hoped that Draw- 
baugh will establish his right to the title of 
inventor of the modern speaking telephone, 
for such an event will probably facilitate 
arrangements with the holders of the present 
patents and prevent interminable appeals to 
the law courts. The result of the recent 
decision, as it stands, is quité sufficient to 
show that if the United States patent system 
is worth imitation on the score of low fees, 
its arrangements for the examination into 
the novelty of inventions are likely to break 
down very badly when tested by a really 
important case, and should certainly not be 
copied by this country or any other which 
really desires.to promote invention. One 
other point may be noted in connection with 
the case and the list of names above given, 
viz., that the successful patentee is very 
often only the first of several contemporary 
inventors equally deserving of honour. 


THE DYNAMO: HOW MADE AND 
HOW USED.—I.’ 


By Sermo R. Borrox B. 


N inquiries have appeared in 
‘ours’? respecting the construction of 
dynamo-electric machines, and replies equally 
numerous have been forthcoming. But very few 
of those who have turned their hands to the 
construction of small dynamos, appear to bave 
been successful in their attempts, if we are to 
judge from the tenour of the greater part of the 
correspondence. Now the construction of a small 
dynamo presents no greater difficulties than that 
of an induction coil wound with an equal weight 
of wire, provided precautions be taken to insure 
thorough insulation, and due regurd be paid to 
the correct proportioning of the size of wires 
coiled round the field-magnets and the armature, 
to one another and to the mass of metal em- 
ployed, as well as to the nature of the work to 
which it is intended to put the dynamo when 
completed. 

In the following papers, I shall confine mysclf 
exclusively to the Aand dynamo, as being more 
within the reach of our amateurs, whether 
regarded from the pointof facility of construction, 
or of not requiring steam or other engines to act 
it in action. 

§1. What a Dynamo is.—As understood at 
present, the dynamo-electric machine may be 
defined as a machine whereby energy (motion) ts 
converted into electricity by the aid of the 
residual magnetism present in certain iron 
portions: which electricity is caused to react on 
the iron and so heighten its magnetism ; and this 
increased magnetism in its turn gives rise to 
more powerful electrical effects, and so, until 
a limit is reached, depending partly on the 
velocity of the motion, partly upon the relative 
apportionments of the size and quantity of the 
wire and iron employed in its construction, and 
partly on the resistance throughout the circuit. 
Although this principle was fully understood, and 
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described by Soren Hjorth, of Copenhagen, in his 
patents, dated October, 1854, and April, 1855, 
yet the name ‘‘dynamo”’ (from dynamis, Gr., 
ſorce) does not appear to have been used in this 
connection, until Dr. Werner Siemens employed 
it in a communication to the Berlin Academy, 
January 17, 1867. 

$2. Faraday’s Dis-overy.—The closeness of the 
relationship between the phenomena which we 
call electrieity and magnetism, had struck many 
philosophers of the eighteenth century. Oersted, 
of Copenhagen, in 1819, was the first to prove. 
by a series of masterly experiments, the magnetic 
properties of current electricity; Ampère, and 
Arago in France, and Sir Humphry Davy in 
England then distinguished themselves by their 
zeul and activity in this research; but the keystone 
of the arch was laid when Faraday in November 
1831, showed that it was 1 to call forth 
electric currents by means of a magnet. In order 
that the reader should have an intelligent know- 
ledge of the principles which underlie the con- 
struction of the dynamo, it would be well for him 
to repeat some of the experiments about to be 
described, more especially as they ure casy of 
performance and trifling in cost. 

The first thing required will be a gulvanometer, 
an instrument for indicating the presence of 
current electricity (and in some cases to measure 
its quantity). To make this, a piece of crinoline 
stecl, 2in. long and zin. in width, is ‘‘ softened ” 
by heating the middle portion over a gas jet or 


„ e ee e 


Wil edi e el p lid z, la 4 4 d fl ad l. lt t Bild. 


other flame, until red hot, then allowed to cool 
gradually, By laying this across a knife blade 
the exact centre is found and marked. By mcans 
of a screw-drill a hole about in. diameter clear 
through the centre of this steel ‘‘needle,’’ as it 
is Called, is bored. By filing from the centre 
towards the side the needle is brought to the shape 
of a lozenge, as seen at Fig. 1, a. Holding this 
needle by means of a piece of copper wire passed 
through the hole, it is heated to dull redness over 
a flame and plunged into cold water to restore its 
temper. A piece of brass rod, jin. in diameter, 
and about zin. long, is now soldered centrally, 
just over the hole. This is easily done by clean- 
ing the needle with a bit of sandpaper, specially 
round the hole, cleaning also the little piece of 
brass rod, on its end, then putting a little piece 
(as big asa grain of mustard seed) of plumbers’ 
solder just over the hole bored in the needle. 
Holding the ncedle with pair of forceps (a little 
roin powder having been previously applied 
round about the hole) over the flame of a spirit 
lamp or gas burner, will cause the solder to melt 
anl adhere to the steel. The piece of brass is 
now taken up with another pair of forceps, and 
laid flat side downwards) as centrally as possible 
over the hole. Keeping the needle still over the 
flane, the solder will also flow round the brass 
und adhere to it, making a firm junction when it 
may be removed from the flame, and placed at nce 
on a cold metal or stone surface. It should now 
present the appearance shown at Fig. 1, 5. Any 
solder which may have exuded from between 
the brass and the steel should be filed away. 
Usiug the sane bit in the screw drill that was 
cmnpioyed originally to bore the hole through the 
steel, a conical hole, reaching nearly but not 
quite to the opposite surface of the brass piece, 
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is drilled from the hole in the steel. This serves 
as a pivot on which to poise the needle. A trial 
may now be made to find whether the needle is 
fairly centred; but no attempt necd be made 
ycé to balance it if not true. Having cut off the 
head of a fine pointed pin, let us drive it, blunt 
end downwards, into the centre of a little slab of 
well seasoned pine 3in. by gin. by }in., leaving 
not less than in. protruding. On the point we 
can poise the needle, and mark with a pencil 
the end which hangs (if either does). Fig. 1, ¢, 
will show what is meant. The needle must now 
be wagnetised by being allowed to remain for 
somme time (twenty minutes or half an hour) 
across, and in contact with the poles of a horse- 
shoe mugnet, care being taken that having once 
placed the needle in one position it should not be 
reversed, ag its polarity would be reversed if this 
were done; and since in our latitude the north 
seeking pole of a freely suspended needle hangs 
downwards, if the needle, when tried previous to 
magnetising, had one end Acarier than the other, 
that end must be plice@ against the north pole 
of the horse-shoe magnet, by which means it will 
acquire south-secking polarity, and consequently 
neutralise to a certain extent the inclination of 
the poised needle. After magnetisation it should 
be aguin poised, any deviation from the hori- 
zontal line noted and corrected by cautiously 
filing the needle on one of its flat sides, at its 
heavier extremity, with a fine file, until perfect 
equilibrium is obtained. Fig. 1 d, illustrates the 
position in which the needle should be placed 
with relation to the magnet during magnetisa- 
tion. When the needle has been well balanced 
it ought to turn very freely on its pivot, making 
several free swings, but finally taking up a posi- 
tion pointing worth and south. It should also 
show decided polarity when tested with a magnet, 
that is to say, one extremity should be strongly 
attracted, and the other just as s rougly repelled 
on the approach of the north pole of a horse- 
shoe or bar magnet. When all these conditions 
have been satisticd, it will be well to mark with 
a pencil the letter N on the extremity of the 
needle, which is repelled by the north seeking 
(or marked) end of the magnet. ‘This extremity 
will be the north seching end of the needle, and is 
generally (though inaccurately) called its north 
Hole. 


PRACTICAL NOTES ON PLUMBING.— 
LXXVI.” 
By P. J. Davies, H. M. A. S. P., &c. 
(Continued from page 497.) 
Hydraulic or Water Ram. 


HIS useful self-acting apparatus is the inven- 
tion (or at least so first recorded) of Mr. 
Whitehurst, of Derby, date 1772, afterwards 
improved upon by Montgolfier, and subsequently 
by his son. A very short time after this latter 
improvement the invention was reinvented by a 
plumber at Bristol, and it has since this date 
been many times reinvented by 1 &c., in 
many parts of the globe, and has undergone 
many improvements, even until within the last 
year or so. The principle upon which this 
machine works is ol..ply that of velocity, inertia, 
and momentum. Every person who is in the 
habit of drawing water from a cistern in an 
elevated position, and especially through long 
lengths of lead pipe having ground-in plug cocks, 
or vulves quickly closing with the stream, must 
have heard a jarring tremor or chattering sound 
in the pipes, which resembles a kind of snapping 
or crackling noise, like so many quick and sharp 
Llows with a hammer. This is caused by the 
sudden stoppage uf the water upon the end, or 
ends and sides of the pipes, or upon the head of 
the valve, ur the key or plug of the cock; and is due 
to the fact that water, to a certain extent, is in- 
compressible, and when in motion through a 
pipe, is to all intents and purposes, so far 
as regards its Momentum, equal to a solid rod of 
iron, and will, if impounded, strike a blow on 
the head of a sceif-clusing valve with an equal 
force, sive and except its density. It is a 
common thing with us to find pipes split or burst, 
more especially the rising mains of pumps when 
worked without air chambers, and it is through 
such occurrences that we are indebted for the iu- 
vention of the hydraulic ram. The plumber 
before spoken of was engaged at a hospital in 
Bristol to fix soine piping which was of a long 
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length; the tap was of the ordinary ground-1n 


plug cock pattern, which turned very easily 


The act of quickly turning it off arrested the 
water instantly, and by reasun of the momentum 
produced by the weight of the water, combined 
with its velocity, caused the pipes to burst, and 
we are told that in this case this phenomenon 
occurred nearly every time the tap was turned 
(Had a screw-down cock been used, this 
sever} 
attempts to remedy this evil, but without avail, 
the plumber soldered a small pipe just behind the 
cock as at B, Fig. 367, and carried the other end 


off. 


would not have happened.) After 


back to the top of the cistern, when every time 
the cock was used the water rushed back with 
violence. It occurred to the plumber to carry 
the pipe to a higher level, still the water mounted 
up, and he being determined to investigate the 
matter, and to tind out how high the water 
would rise, carried the pipe to the top of 
the building, where a cistern was provided, and 
there supplied with water without trouble or 
expense. Such an apparatus as was afterwards 
made may be seen at Fig. 367. A is the pipe 
from water -supply cistern, C the Y net, on or 
branch, I the cock, and BCE FLG, the return 
pipe or rising main, K being an air chamber 
having a return check valve in the bottom. 
After what has been explained, it will be evident 
to all that if the water in A B is put into motion, 
and then instantly arrested, it will strike a blow 
on the key of the cock, and on the standing 
water in the return pipe C, with a force equal to 
the weight and momentum generated by the 
velocity of the running stream. The force of 
such blow can be determined by reference to the 
law of momentum in any treatise on mechanics, 
and may be clearly understood from the fol- 
lowing : Suppose the height of the column of 
water to be 60ft., and the area of the pipe to be 
one square inch, here suppose a foot column of 
water, whose base is one square inch, to be equal 
to 4lb. in weight; then we get from the 6uft. 
column 30lb. to the square inch at its base; or 
at B, Fig. 367.. Now suppose this water to be 
put in motion, and to have attained a velocity of, 
say, 20ft. per second. Now let the water be 
suddenly arrested, and what is the consequence ? 
A blow will be struck onthe cock key, and on 
the stationary water in the bottom of the return 
pipe C of a weight not less than the 301b. multiplied 
by the velocity, which will cqual for so small a 
machine the enormous weight of odvlb. This 
600 Jb. will suddenly put the whole of the water 
within the pipe C into rapid motion, and strike 
up the valve E, and also the water within the 
air chamber, with a blow of nearly o00lb. - This 
will compress the air within the nir chamber, 
when the air in its turn will softly and regularly 
press upon the surface of the standing water L, 
and so cause it to gradually rise in the rising 
main pipe FG, and toa given height above the 
source of supply A. 

Now suppose that, instead of the tap J 
being used, we use a self-acting valve C, Fig. 
368. Here it will be plain that the arrest of the 
water must be instantaneous, and a better effect 
can be produced. This is Montgolfier's ram, and 
improvement upon Whitehurst’s, and the ball C 
is really the very life, so to speak, of the machine, 
as it causes it to werk independently and in- 
cessintly. This machine will be readily under- 
stood from the following description. A is the 
trunk of the ram leading from the source of 
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supply, B the body of the ram, C the beat, 
stoppage, foot, or pulse valve, which must be 
made to lift, and in weight proportional to the 
fall, and to the height to which the water is to be 
lifted ; J is the air chamber retaining or ascension 
valve, which should be made sufficiently wide, 
and not to lift too high: I. is the air chamber, 
, 6.568. 
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and M the rising main. There should be a head 
valve S over the mouth of the trunk at W to 
stop the ram when not wanted to work. The 
action is as follows: Open the head valvo S W, 
the water will then, with a velocity due to the 
height of the fall, run down the trunk, as shown 
by the arrows, when this water will also play 
round the sides of the ball C and cause it to 
dance, and then rise with a jerk and suddenly 
arrest the water in the body of the ram. The 
water will. by reason of its acquired velocity and 
very sudden arrest, give a force to all parts of 
the body of the ram, and consequently the valve 
J will now move upwards with a momentum 
equal to the weight and velocity of the water, at 
the same time a jet of water will pass through 
this valve seating, after which the valve J 
instantly closes, and the water will be pent up or 
impounded in the air chamber. The ball or valve 
C by its superior weight once more overcomes the 

ressure of the column of water in the body and 
runk of the ram, and consequently falls back as 
shown when the water commences to run and 
overflow, as shown at E and V, and with an 
accelerated motion more water again gets round 
the sides of the ball C, and causes it to rise, and 
again, as before, suddenly arrests the flow, when 
again up Jumps the valve J with more water into 
the air chamber. The air within the air chamber 
is now, as in Fig. 367, compressed, and causes 
the water to ascend up the rising main in a 
regular, equal flowing stream as long as the valve 
C 1s allowed to continue working. 


The Snifting Valve and Secondary Air 
Vessels. 


This snifting valve is for the purpose of 
supplying fresh air into the air chamber at each 
p or stroke of the ram. It is said to be the 
work of the younger Montgolfier. The snifting 
valve is simply + smail hole or aperture, as at P, 
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Fig. 369, of capillary bore. In some rams this 
is left entirely o It will also be noticed 
that in this ram there is a second air chamber F 
within the large one G, and that the beat or foot 
valve C is of the spirdle kind. The use of the 
snifting valve and the second air chamber will be 
readily understood from the following description. 

Suppose the water to be running down the 
trunk A, and the beat valve C to give one pulse 


against the seating Q: the water will then urge | 
itself forward through the body D and strike 
against E (which is badly arranged—it should be 
of an easy bend; but such was Montzoltier’s ram) 
and up into the air chamber F; at the same 
instant the momentum of the water causes a 
partial vacuum to take place at R. and to draw in 
air at the passage or capillary tube P. The air 
in the smaller air chamber F is not in abundance, 
or in other words, this air chamber is not too 
large, therefore the valves JJ are not jerked 
open with so much violence as was the valve 
J in Fig. 368. You have seen that a small 
quantity of air can be snifted through the 
aperture P and into the water. This air, 
it might be supposed, would return, but it cannot, 
and for this reason: that part of the water falls 
back, and instantly fills up the small bore or 
tube, and the air being lighter than the water, it 
ascends to the top, and at each pulse this small 
portion of fresh air enters through the valves J J, 
and finds its way into the larger air chamber G, 
when it again floats upon the water. This is very 
necessary, because the air chamber, when 
it is full of air, is of much more value than 
when only half-full, or as shown at Fig. 368. 
Th s is exactly what I referred to in my * Pump 
Work, when speaking of pump air chambers 
being charged full of air, though at that time I 
did not think of water ram chambers. There is 
also another reason why the second air chamber 
is used: the force of the thumps upon the faces of 
the valve is greatly diminished, thereby render- 
ing them more lasting. 


(To be continued.) 


ORNAMENTING GLASS, CHINA, &c. 


N improved method of ornamenting glass, 
china, tiles, metal, &c,, by copying and multi- 
plying works of art has been patented in this country 
by Mr. R. E. Frank, the process being a communi- 
cation from L. Micciullo, of Rossano, Italy. The 
surface to be ornamented is covered with a sensi- 
tive varnish, and the picture, pattern, or design, 
being made transparent, is luid on the varnish, 
and the light allowed to act on the sensitive 
film through the picture. After sufficient ex- 
posure the picture is removed, and colours are 
applied in the following manner: — The finely 
ulveriscd colours or enamels are taken up (in a 
an state) by a brush, applied to the parts where 
they are required, which can be clearly distin- 
guished in the layer of varnish on the article to 
be ornamented. The colours, enamels, or 
metallic oxides adhere more or less according to 
the degree to which the adhesiveness of the 
varnish has been affected; that is to say, accord - 
ing to lights and shades in the picture, design, 
&c., to be reproduced, or according to whether 
the varnish has hardened more or less. The 
varnish may be composed of yellow gelatine, 
gum tragucanth, and quince-seeds mixed with 
rainwater, and chrome salts, such as bichromate 
of potash, added to sensitise it. The composition 
of the varnish mav greatly vary, and has to be 
adapted to the weather, the stato of the atmo- 
sphere, and similar conditions; for normal con- 
ditions, it may be made by mixing the said 
ingredients in the following proportions .— 


Filtered water 500 parts 
Gelatine ¢2iai can xine easier d mace l part 

Gum tragacautt . 10 parts 
Quince seedvdz cece cece cee 3 parts 


2 66 „„ „467 


Chrome salt (in crystals) 
If the atmosphere is very dry, the quince secds 
may be replaced by sugar, glucose, or honey; or 
these latter substances may be used in addition. 
As a substitute for gum tragacanth, gum arabic 
may be used in the proportion of, say, thirteen 
parts. It may here be repeated that these 
proportionsare merely approximate, as no absolute 
rule can be laid down as to the exact preparation 
of the varnish, which will have to be varied as 
directed by experienceaccording tu the conditions of 
the light, the degree of dryness of the air, and other 
conditions; but practice will readily suggest what 
is requisite to those skilled in kindred processes. 
When the oxides have been applied, they are 
5 by a coat of thick turpentine, such as is 

own in France as terebenthine grasse, 
attenuated, if required, by common turpentine, 
and the other superfluous parts of the varnish 
removed by immersion for twenty-four hours 
(more or less) in water acidulated with vinegar 
or other acid, say pure acetic acid, or hydro- 
chloric acid. The strength of the bath (viz., the 
proportion of acid therein) may be varied within 


reasonable limits, and determines the length of 
time which the immersion has to last. The more 
acid in the bath, the shorter the immersion; the 
weaker the bath, the longer the immersion has 
to be. The object under treatment is then dried, 
touched up, and further coloured with metallic 
oxides, if desired, and fired in a kiln. Copies of 
works of art and the like, such as portraits on glass 
(whether seen by transparency or by reflection), 
and either fired or not, whether they are drawn 
from nature, or a copy of photographs, or of other 
design, are with advantage produced by making 
two or more fac simile copies as above described, 
the copies being exactly fitted one over the other. 
Two copies, whereofone at least is transparent, are 
sufficient in most cases. Upon one of these the 
enamels, metallic oxides, or other suitable colours, 
may be applied, or it may be touched up after the 
colours are fired; the second copy is placed over the 
coloured one, so that all details and contours re- 
gister exactly in both pictures, and consequently 
appear asa single image to the eye. The two 
copies are united either by joints, by leads, or 
framing, or they may be cemented together, or 
especially, if a glass, fired with a flux applied at 
the edges, so that the two, being fused together, 
form asingle piece; this may also, when practic- 
able, be effected by the firing which fixes the colours. 
Tho manner of uniting the plates by the inter- 
position and fusion of a flux is the one 
which is preferable. Where a simple orna- 
mental design, or ornamented surface without 
figures, &c., is desired, it can be obtained upon 
glass and other articles by applying a varnish 
composed of asphaltum, pitch, or an equivalent 
material, dissolved in spirits of entine, to 
which sulphuric ether is added. The plate is then 
dried, and the design applied, the plate, &c., is 
then treated with fluoric acid and water, mixed in 
suitable proportions, then washed in water, and 
the varnish removed, as will be readily under- 
stood. This manner of proceeding produces plates. 
&c., which have a “ frosted or ‘‘ crackled ” 
appearance, that is to say, they appear as if 
covered by numerous vein-like grooves or marks. 
The varnish for this purpose may consist of :— 


haltum ..... 8 8 100 parts 

Spirits of turpentin 50 parts 

Sulphuric ether ... 50 parts 
These proportions may, however, vary consider- 
ably, and according to their variation will produce 
a different design. The sulphuric ether may be 
replaced by light nahptha or by benzoline. The 
component parts of the varnish do not enter into 
chemical combination, but merely become 
mechanically mixed. The mixture is apphed to 
the article by means of a brush or a pad similarly 
to ‘‘stippling.’’ By this means the non-volatile 
fatty component parts of the varnish adhere in 
flakes or patches to the article and protect it, and 
the fluoric acid attacks only the parts not so 

protected, and thereby the design is produced. 
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BERTHELOT ON EXPLOSIVES.—I. 


HE following is the substance of a memoir on 
explosives by the distinguished French chemist, 

M. Berthelot. Referring to the origin of the re- 
action which forms the explosion, the author says : 
We will at first treat of its origin, that is to eay, of 
the conditions which determine the commencement 
of the reaction. This, once started, maintains it- 
self, and increases either by a simple progressive 
burning or by an almost instantaneous detonation. 
Thus far, artillerists have expressed this origin by 
the expression set on fire, which implies that fire is 
app iel locally to begin with; but the study of 
explosives shows us that the origin of the reaction 
may arise bay Moc well from a shock, from 
pressure, from friction, or from some other 
analogous mechanical force. At first, suppose that 
it is necessary to refer all explosive reactions to an 
original heating, which is increased step by step, by 
successively bringing all the particles of the 
substance up to the temperature of its decomposi- 
tion. The shock, the pressure, the mechanical 
conditions are not efficacious, except as they 
determine this first heating, according to me- 
i 0 te different, and to . we 
shall refer in the following pamgraphs. is bein 
understood, the decomposition of the same materi 
can take place at widely varying temperatures, but 
with equal rapidity, a material slowly decomposed 
at a given temperature being able to resist at much 
higher temperatures, though for a time continuall 
decreasing as the temperature rises. Elsewhere 
have explained this theory (“ Essai de Mecanique 
Chimique,’’) and it is ed only for the p 
of thoroug 5 the ideas which are 


there. It plays a very important role in the ex 


developed 
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planat:on of the mode of formation of the secondary 
compounds produced in the explosion of powder; 
several of these compounds are formed all of a 
sudden at a temperature which destroys them 
slowly, if they were maintained at that heat during 
a sufttient length of time; but the abruptness of 
cooling preserves the compounds — such as formene 
ammonia, nitric acid from the destruction toward 
which they would hasten, because it brings them 
to temperatures at which they are perfectly 
stable. 

Here it is desirable to introduce some expressions 
on the sensibility of explosives. This sensibility is 
equally dependent on the conditions of heating and 
of the method of propagating the reactions. It 
varies according to the conditions. Some substances 
are sensitive to the slightest elevation of tempera- 
tures, others to a shock, properly so-called, others 
detonate at the least friction. Silver oxalate 
detonates near 130° C., nitrogen sulphide about 270°, 
mercury fulminate at about the same figure, some- 
where near 290°; nevertheless, the fulminate is 
much more sensitive to a shock and friction than 
the nitrogen sulphide and the silver oxalate. Thus 
we discern the special properties depending upon 
the individual structure of each sibs tance, par- 
ticularly for solids. But there also exist general 
conditions which it will be useful to define here. 
The h is greater for the same substauce 
when operated on at a higher initial temperature; 
that is to say, at a temperature nearer to that 
which the substance begins to spontaneously de- 
compose. d fortiori, the sensitiveness will be still 
further increased if this limit is exceeded, that is to 
say, if conditions occur where a slow decomposition 
may be transformed by the slightest heating into a 
rapid decomposition. A substance within these 
Emits may be said to be in a state of chemical tension, 
an expression which is sometimes erroneously 
employed with reference to stable bodies, or for 
mixtures which have no habitual tendency to enter 
into a spontaneous reaction. We have an example 
of such a case in celluloid, a body which does not 
detonate when struck by a hammer at ordinary 
temperatures; but it acquires the property of 
detonating when it is heated up to the point where 
it becomes soft, that is to say, up to about 160° to 
180° C., which is near the temperature at which the 
substance decomposes. 


When two different explosives are compared, 
which are decomposed at the same temperature, 
and with similar rapidity, their sensitiveness relative 
to shock and to friction at a lower temperature 
depends primarily on the quantity of substance on 
which the work of the shock expends itself ; that is 
to fay, it depends upon the cohesion of the 
substance which governs the transforpiation of the 
shock into heat. Cohesion, like wise, interferes 
with direct ignition, as the same quantity of heat 
produced by the combination of the first portions 
can elevate to the degree of decomposition, the 
temperature of a small quantity of water to which 
it is exclusively applied, which, if it is distributed 
over a larger mass, the temperature of that mass 
will not be brought up to the required degree. 


The mass heated remaining the same, and the 
materials being different, the sensitiveness will 
depend upon the temperature of decomposition, 
which, for example, is lower for potassium chlorate 
than for the nitrate; the chlorate gunpowder is 
more sensitive than that made with nitrate. The 
sensitiveness ay furthermore, on the quantity 
of heat set free by the decomposition ; tbat is to say, 
the scnsitiveness will be greater, other things being 
equal, if the reaction gives off a greater amount of 
heat. This same quantity of heat will produce 
different effects in acting on the same weight of 
substance according to its specific heat. For instance, 
if potassium chlorate, whose specific heat is 0-209, 
be substituted for an equal weight of potassium 
nitrate, whose specific heat is 0:239, in the composi- 
tion of an explosive mixture, a powder more sensitive 
than the nitrate powder would be produced. This 
condition acts in concert with the lower tempera- 
ture of decomposition, and with the absence of 
cohesion in chlorate powder, so as to render them 
particularly dangerous. 

The chemical transformation in a detonating mass 
is propagated with a certain rapidity—a knowledge 
of which is desirable for theory as well as in 
practice. In reality the rapidity with which the 
gases are given off depends on it, and in consequence 
the rapidity communicated to projectiles in guns, 
as well as the effects produced in mines at the 
expense of rocks to be thrown down or the obstacles 
which engineering desires to remove. For, the 
heat given off by a given reaction may be employed 
almost entirely to heat the gases and to increase 
the A provided tho reaction is very rapid, 
while if the reaction is made slower it is dissipated 
without effect by radiation or by conductivity. A 
given quantity of an explosive may, in this manner, 
crush, in situ, such portions of rock as it comes in 
contact with, its energy being consumed without 
any result, from an industrial point of view, on 
account of its instantaneous decomposition. If the 
development of the guses is less rapid, but is still 
quite fast, an equal quautity of . may, on 


the other hand, dislocate the rock by developing 
extending fissures and sharply striking those 
portions of rock which are the nearest—a result 
which is sought for by miners. It may also pro- 
duce elastic displacements and au undulatory 
movemeut of the soil without any local disturbance, 
if the pressures are developed sufficiently slow, so 
that the rocks shall have had time to be displaced 
en masse, in which case the explosive will be found 
to have produced scarcely any useful result. 


The quickness of a reaction may be considered 
in two ways, if it is to act upon a homogeneous 
system, and especially a gaseous system, surrounded 
by conditions of pressure and temperature identical 
in all its parts; also, if the system is submitted at 
one point to an elevation of temperature or to a 
shock capable of determining an explosion, which 
is then propagated stop by step. 


Having a certain body of a certain mixture, 
capable of undergoing a chemical transformation 
when the entire mass is placed under the conditions 
of temperature, of pressure, or of vibratory 
motions, it appears as if reactions should 
be instantaneously developed in all parts at 
once. The sudden explosion of nitrogen chloride 
aud nitro glycerine seem at first sight favourable 
to this conception. Nevertheless, a closer observa- 
tion proves that the molecular reactions as a general 
thing consume a certain amount of time for their 
accomplishment, even when they are giving off 
heat. Such, for example, is the decomposition of 
formic acid into hydrogen and carbon dioxide, 
which furnishes experiments that are easy to follow 
on account of the slowness with which their decom- 
position takes place. Operating in a closed vessel, 
and kept at a fixed temperature of 260° C., it requires 
quite a length of time. And still this reaction gives 
d'S calories to each equivalent of formic acid, that 
is to say, 126 calories to the grain. The following 
are other examples of reactions which give off a 
eat quantity of heat without being instantaneous. 
hus acetylene, changed into benzine at a dark red 
heat by a slow reaction, gives off, without increase 
of volume, one and a-half times as much heat as a 
detonating mixture composed of oxygen and 
hydrogen in the proportions which form water, 
that is, 85°5 calories for 33°6 litre of acetylene 
(reduced at 0° and 760m.m.) instead of 59 calories 
produced by the formation of vapour of water, by 
means of the same volume of detonating gas. It 
is about four times the amount of heat given ofi 
by chlorate powder for the same weight, that is 
2,192 calories for each grain of acetylene trans- 
formed, instead of 590°6 calories for each grain of 
potassium chlorate powder. The cyanogen gives 
off three times as much heat (1,435 calories to the 
grain) as the same weight of chlorate powder: or 
again, twice the amount of heat disengaged by its 
own volume of a detonating mixture tormed of 
oxyhydric gas, such as 336 litres; 112 calories 
instead of 59, when the so-called cyanogen is 
decom posed into carbon and nitrogen by the electric 
spark. Although the carbon begins to be pre- 
cipitated almost immediately, still the cyanogen 
does not detonate in cousequence of the spark, a 
fact which demonstrates the slowness of the re- 
action thus determined. Under other conditions, 
however, the cyanogen and the acetylene may be 
decomposed into their elements accompanied by 
detonation, but it is not by simply heutivg nor by 
the action of the electric spark. 

Silver oxalate slowly decomposes at 100° C., 
whereas, at a temperature a little above that it 
detonates e In brief, all molecular reaction, 
operated by simple heating at a constant tempera- 
ture, in the midst of a homogeneous body surrounded 
by conditions which appear identical for all its 

arts, is effected by a characteristic coefficient 

epending on the length of the reaction. This 
coefhcient varies with the temperature, the pressure, 
the relative proportions : it plays an important róle 
in the study of the powers of destruction among 
explosive compounds. 

Let us follow out this explanation. The greater 
or less duration of a reaction does not change the 
quantity of heat given off by the total transforma- 
tion of a given weight of explosive material. But 
if the gases which are formed expand in volume 
in consequence of the change of capacity caused by 
the escape of the projectile, or else by the cooling 
due to the contact with the walls; under such 
circumstances, I say, the initial pressures will be 
proportionally less than when the transformation of 
a given weight of an explosive will be of longer 
duration. On the other hand, when a very rapid 
transformation of the entire mass in the midst of 
a closed vessel, added to the absence of the 
phenomena of dissociation, permits the initial 
wressureg to reach the extent of their theoretical 
imits, or to approach them, it would be extremely 
difficult to make vessels strong enough to retain the 
gases of explosion. The same state of affairs 
prevails, not only for an explosive body placed in a 
fixed and resisting volume, but also for the same 
body placed in a thin envelope, or beneath a layer 
of water, or even in the open air. In, reality when 
the length of the reactions decrease beyond measure, 
the guses given off develop pressures which increase 


fa 


with immense rapidity —so rapidly, indeed, that the 
enveloping bodies— solids, liquids, or ve 
not sufficient time to move and yield gradually to 
the pressure; these bodies oppose the pressure of 
the gas with a resistance comparable to that of a 
fixed wall. It is known that a pellicle of water on 
the surface of nitrogen chloride is sufficient to 
produce such results. The more instantaneous the 
reaction is the more the initial pressure, even in an 
open vessel, approaches the theoretical preasure, 
the latter being calculated for a case of decompoei- 
tion under a coustant volume, entirely filled by the 
explosive substance. It is in this way that we cap 
explain the extraordinary effects of destruction 
produced by mercury fulminate, nitro glycerine, or 
compressed guncotton. f 3 

As a general thing, any reaction that gives off 
heat is capable of producing explosivo phenomena, 
provided, however, that it produces gaseous 
products, and this for several reasous—First : The 
rapidity of the reactions in a homogeneous system, 
other things being equal, increases with the 
temperature. It even increases according to a very 
rapid law, as has already been shown by my ex- 
periments on the ethers: hence the rapidity may te 
represented by an exponential function of the 
temperature, a function whose numerical value m 
the formation of acetic acid is 22,000 ter at 
260° than when it is in the neighbourhood of 7 
Secondly : The temperature of the system increases, 
at least up to a certain limit, in consideration of the 
effect produced by the reaction. Let there bea 
system capable of giving off heat in consequence of 
its chemical ormation ; if this system is con- 
fined in a locality where it can neither give up nor 
receive the slightest quantity of heat, the tempera- 
ture of the system will continue to rise without 
stopping until it reaches a limit defined by a igure 
which is obtained by dividing the amount of t 
given off by the specific heat of fhe system. In 
addition, the rapidity with which this system tend: 
towards this limit will increase in proportion to the 
extent of the elevation of the temperature alreacy 
produced by the reaction, is greater. 

In a gaseous system confined in a fixed space. 
the acceleration will become greater still — at least 
in the beginning, and that in consequence of the 
influence produced by the pressure, which pressure 
increases necessarily on account of the elevation of 
the temperature. For I have established the fact 
that, all else being equal, and in ee at a fixed 
temperature, the reactions take place more rapidly 
in liquid mixtures than in gaseous mixtures, it i8 
especially noticeable that in ous mixtures the 
reactions are the more rapid according as the 
pressure is greater. 


(To be continued.) 


IS THE DAY GROWING LONGER: 


STRONOMY, says the Echo, is essentially the 
A science which, in the existing state of human 
knowledge, claims the power of perfect prevision. 
The condition of the celestial vault at any given day 
and hour A. D. 3683 may be predicted as unerringly, 
and with as absolute confidence that the prediction 
will be rigidly fulfilled, as may the phase of the 
moon at midnight on the llth of next month. 
Moreover, this power of foreseeing what will happen 
in the heavens is equally available for deciding what 
has happened in ages long past: and the mathemati- 
cian in his library who can definitely foretell the 
precise spot in the sky where the planet Mars, for 
example, will be found on June 3rd, 1997, can 
determine with equal accuracy the position occupied 
by that planet on September 8, 304. Now, arnong 
the celestial phenomena of which historical recorda 
have descended to us, eclipses of the sun are amon 
the most noteworthy; and it may be here sta 
that a comparatively rough record of such an event 
will amply suffice for its determination. Early, 
then, in the last century, Halley, who, as is well 
known, succeeded Flamsteed as Astronomer- Royal, 
by comparing ancient eclipses with modern obser- 
vations of the moon, discovered that she was seem- 
ingly accelerating her motion in her orbit round the 
earth, and that, in point of fact, she was about two 
of her own diameters ahead of that point of her 
path in the sky where she should have been found 
had her motion been uuiform for the previous 1,900 
years. The establishment of the fact of this ac- 
celeration sorely exercised the two great French 
mathematicians, Lagrange and Laplace, who fur a 
long time sought in vain for an explanation of sc 
anomalous au ucrease in the moon's rate of travel- 
ling. Ultimately, however, Laplace found that, 
owing to a progressive decrease in the eccentricity 
of the earth's orbit -in other words, the becoming 
more circlular of the earth's oval path round ths sun, 
the action of the sun on the moun was yearly tend - 
ing to make her move more quickly. Calculating 
the amount of this acceleration, Laplace found that 
it would amount to 10 seconds in 100 years; and, as 
this would increase as the square of the time, ru 
two centuries the moon would be forty secouds 
ahead, ninety seconds in advance in three centunes, 
apd so op. This seemed 30 to reconcile all dis~ 
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<crepancies between the dates of ancient eclipses and 
modern observations of the moon, that for a long 
time it was accepted as a solution of the difficulty. 
But just thirty years ago now our great English 
mathematician, Adams, re-attacked the problem, 
with the startliug result that he discovered Laplace’s 
explanation to err wofully in defect; in fact, 
ou making a further comparison between an- 
cient and modern observations, he discovered thut 
instead of the acceleration amountiug only to ten 
3>conds, it was about twelve, and that the variatiou 
ot the eccentricity of the earth’s orbit only accounted 
for about six seconds of this; in point of fact, that 
the accelerution was twice as great as could be 
accounted for on the theory of gravitation. What 
possible explanation, then, could be given of the 
outstandiny half of this quickening of the moon’s 
motionr There was this. Of course the rate at 
which the moon travels in her orbit is detined in 
terms of our only standard of time—a terrestrial 
day. This, as everyone knows, is the interval 
occupied by the earth in making one complete 
rotation on heraxis. If we assume that the meridan 
of Greenwich is accurately under any given bright 
star, say Arcturus, then when by the turning of the 
world on ita axis Arcturus has once more crossed 
that meridan, a sidereal day is said to have elapsed. 
When the sun is the object observed, the interval 
is known as a solar day: but as—fora reason neod- 
less to be entered upon here—solar days differ in 
length, 305 of them are added together and the 
result divided by 365, the quotieut giving the length 
of a mean solar day. The sidereul day, however, 
was supposed up to about the year 1853 to be ab- 
solutely invariable ; and if it should turn out that it 
is altering in length, then, of course, its mean and 
invariable measure of time must be fallacious. If, 
owing to any cause, the earth is now rotating more 
slowly than she was in the days of Hipparchus and 
Ptoleiny, the day must be pro tunto, longer ; and 
hence, if we conceive the motion of the moon to be 
equable in her orbit, she will really seem—but only 
seem—to be travelling quicker. And astronomers 
believed that they had laid their fingers on a cause 
competent to produce this decreased rate of terres- 
trial rotation in the shape of the tidal wave. Without 
going into any detail unsuitable to merely popular 
explanation like this, we may say, brictly , that 
the water of the oceans which cover so large a 
part of the earth's surface is heaped up beneath the 
moon by her attraction, as it is on the opposite side 
of the earth by the difference of the lunar attraction 
on the earth’s centre, and on that part of her sur- 
face most remote from it. The effect of this is, 
for our present purpose, to surround the approxi- 
mately spherical earth with an ovoid mass of water, 
inside of which she rotates : and obviously, as cach 
portion of her surface is brought under the piled up 
heap of water by such rotation, it is said to be high 
water at that point. But it is pretty evident that a 
globe nearly 8,000 miles in diameter cannot rotate 
within such a shell of water as this without 
the generation of considerable friction; and it 
has been held until within the last month or 
five weeks, that the tidal wave, in virtue of this 
friction acts as a brake upon the earth ; and just as 
Dy the rubbing of the wooden brake of a railway 
train the rotution of the wheel is rendered slower, 
and ultimately destroyed, and the train brought to 
rest, 80 by the friction of the tidal wave, the rate of 
the earth’s rotation has been diminished, and, puri 
passu, our terrestrial day lengthened. Nay, a 
4iantitative determination of the rate of this re- 
¢urdation has been made, and more than one recent 
writer on astronomy hascalculated the approximate 
time winch must, upon this hypothesis, elapse, 
before the length of our terrestrial day and year 
will coincide : and (as the moon now always turns 
the same fuce to us) we shall always turn the same 
face to the sun; in other words, when our day will 
be 365 of our present days in length! Assuming 
the data and the calculations founded on them to be 
correct, however, it may reassure our readers if we 
say that it must be many millions (or billions) of 

ears before this consummation is arrived at. We 

ave just said, Assuming the data and the 
calculations founded on them to be correct” ; 
but quite recently that very eminent astronomer, 
Mr. E. J. Stone, the Radcliffe Observer, has contri- 
buted a remarkable paper to the Royal Society, in 
which he shows that the assumption of the retarda- 
tion of the earth’s rotation is purely hypothetical 
and rests upon no evidence beyond the apparent 

henomenon which it was invented to account for. 

his is not the place for a reproduction of the highly 
technical discussion of the Radcliffe Observer, and 
therefore we must content ourselves by saying 
briefly here, that one of the principal elements 
which enter into the determination of the length of 
our day is that known as the Longitude of the 
Mean Sun’’—in other words, the disfance measured 
along the Ecliptic froma fixed point in it of an 
imaginary sun moving (unlike the real one) ab- 
solutely uniformly in it. Under existing circum- 
stances three sets of tables have been employed in 
the determination of this quantity—those of Bessel, 
Hansen, and Le Verrier: and Mr. Stone has shown, 
from a comparison of their respective formulx, that 
the same unit of time cannot have been adopted in 


the expressions they contain. If, however, we have 
been using different units of time in our discussion 
of the discrepancy between the theoretical value of 
the acceleration of the moon’s mean motion and 
that actually observed, we have been something in 
the position of a man who should seek to find how 
fast a carriage was travelling by referring its move- 
ment to quasi milestones placed at irregular inter- 
vals along a road. By the employment of consistent 
units, the Radcliffe Observer contends that the 
discrepancy can be removed: and with it must 
disappear anything like proof that the length of the 
day hus vaned the hundredth of a second within 
the historic period. At present, at all events, it is 
safer to say, with reference to the alleged increase 
in the length of the day, that we know nothing at 
all about it. 


MOUNTING IN GLYCERINE, AND 


MAKING CELLS OF THIN GLASS.“ 


oe working microscopist frequently meets with 

objects which he would gladly preserve, but 
which, having been prepared only for immediate 
observation, and lying under the cover - glass 
floating in a drop of water or glycerine, with a 
quantity of the same fluid or the slide outside the 
cover, are not easily surrounded with a coating of 
impervious cement, so as to be secure as permanent 
preparations. If the worker attempt to raise the 
cover, and to remove the preparation to a ringed 
slide, he is almost sure to lose his object, or so to 
disarrange it that it is of no further use. If he 
apply pressure to hold on the cover while he cleans 
away the ve dart liquid, he produces a sort of 
microscopical squash, much delighted in by dealers 
in insect preparations, but which is spoiled for all 
instructive uses. 

Glycerine can always be floated under prepara- 
tions of this kind, by the usual plan of applying 
bibulous paper on one side of the cover and a drop 
of glycerine on the other; but however carefully 
this be managed, the uncovered part of the slide 
becomes more or less smeared with the glycerine, 
which it is extremely difficult or impossible to re- 
move, 80 as to get a good adhering surface for the 
cements usually einployed for securing a permanent 
mount. It is, of course, easy enough to mount in 
glycerine when a preparation is placed on a ringed 
slide and the cover-glass has been edged with 
cement, or even when a preparation can be placed 
so that just suflicient glycerine can be applied to run 
to the edge of the cover and no farther; but in the 
every day student life of real work these precautions 
canuot be taken, and what is wanted is an effective 
plan for removing superfluous liquid and binding 
down a cover glass over an object in the exact 
condition in which it has been found. During 
many years I have tried all the plans and cements 
that in the course of my reading I have found re- 
commended. Now and then some them have given 
me avalued slide, but until lately I have not found 
any plan upon which I could rely with the same 
certainty as when mounting in a ring. Perhaps the 
best results hu ve been obtained from passing a layer 
of very thick mucilage along the edges of the cover. 
This mixes with the glycerine, and, in dry weather 
(like the summer in Australia), the whole sets with 
sufficient firmness to receive coating of a more 
durable cement. Coaguline applied warm has also 

iven me fair results —say in half the cases tried. 

he difficulty with both these fluids is, that they 
retain some quantity of water after setting, and 
this is apt to cause the covering cements to peel off. 
I have lately obtained much more satisfactory re- 
sults, by a simple process which I venture to ask 
the Club to assist in testing. 

As much glycerine as possible is first removed 
from the slide by the usual plan of wiping, and 
absorbing with bibulous paper round the es of 
the cover. A little gold size—that sold to artists is 
the best—is rubbed up with a little whiting that has 
been previously well dried in an oven, and this is 
poured into a bottle for use. Some of the whiting 
settles to the bottom, but a quantity is held in sus- 
pension, aud a larger proportion can always be 
obtained by shaking up the bottle. By means of a 
fine brush a little of this chalk cement is passed 
along the edges, and just outside the cover-glass, 
taking care to fill up the angle between the slide 
and cover. To prevent moving the Paa it 
is better in this stage to imitate, what the artists 
call stippling,” than to take the brush along in 
oue sweep. The cement falls from the brush as one 
proceeds, aud it is easy to see when enough has 
been applied. In my own practice, while taking 
care to have sufficient cement to fill up the angles, 
I aim at having as narrow a live as possible around 
the edges of the preparation. The slide is now set 
aside for twelve or twenty-four hours, when the 
layer of cement will have become tough, aud will 
be found to hold the cover effectively in its place. 
The slide is now put into water to wash off all trace 
of glycerine, and is afterwards set on end to drain 


* By H. T. Wuirtecs, MD. F. RM. S, a paper 
read before the Quekett Microscopical Club. 


or dry. A ring of gold size or other cement ma 
afterwards be applied in successive layers, and in 
due time, when all is firmly set, a peri layer of 
white cement or of asphalt may be applied. 

I have now many slides prepared as described, 
and I seldom fail to preserve anything I wish. As 
an illustration, I may mention a rather severe test 
in which the plan auswered admirably. I had dis- 
sected for study the viscera of a blow-fly, and I 
found on my slide all the parts, from stomach to 
termination of intestine, the kidney tubes, liver 
tubes, oviduct, and several ova, all well displayed 
in site an object worth preserving. I knew tha 
the slightest movement would disarrange the speci- 
men, and pressure would ruin it. The ova and 
lower part of the intestine are rather thick objects 
for mounting without a cell, but the chalk cement 
filled up the angles between the cover and slide so 
effectively that I had no trouble in obtaining a 
tirm and permanent specimen for my cabinet. 

When I was in London I wished to mount some 
Polyzoa in cells made from rings of thin cover 
glass, but was unable to purchase such rings except 
ata price which was prohibitory to their use in 
large quantities. I was told the trouble of makin 
them was so great that it would not pay to se 
them at lower rates. 

Dr. Beale's plan of making these rings, by fasten- 
ing a cover-glass on a metal ring with melted 
marine glue, and afterwards 5 out the 
centre with the end of a file, remelting the glue to 
loosen the ring, and afterwards cleaning it off, is a 
troublesome time- taking process. After experiment 
I find that thick gum mucilage may be substituted 
for the marine glue, and that the cells can then be 
made with great ease. i 

Take any number of the thicker glass rings or 
squares used for making microscopical cells, fasten 
on each a piece of cover-glass by means of gum 
mucilage, let them stand in a warm place from 21 
hours to 48 hours, till the gum is firmly set. After 
this break out the centres as in Dr. Beale’s method ; 
the part of the thin glass fastened to the rings will 
remain intact. It is well, as a precaution, to 
scratch round the inside of the ring with a manag 
diamond before knocking out the centre. If d 
the inside edge of the ring ar now be smoothed 
with a fine tile; but I believe the ragged edges are 
an advantage in giving greater firmness to the 
adhesion of the glass in its after uses. The centres 
being cleared, the whole are thrown into water and 
left there for a few hours. After which, the gum 
being dissolved, the thin glass rings will be found 
loose, clean, and ready for use. The beginner will 

robably break a few pieces before he acquires the 
ack of clearing the centres, but after a little 
ractice nine, out of twelve will remain perfect. 
hick rings with broad edges will be found best to 
commence with. 


M. RENAN ON CULTURE. 


ERNEST RENAN on Tuesday week 
M. delivered a speech on the occasion of the 
distribution of prizes at the Lycée Louis le Grand. 
Beginning with drawing a distinction between the 
conditions of the past and present, M. Renan 
said :— . 

„In modern society progress is the work of cul- 
tured reason. In former times a kind of spontane- 
ous genius, aided by the rudeness of manners and 
the ignorance of the masses, created those great 
political and religious developments to whose 
consequences we are even now in many respects 
subjected. Barbarism it was that built in the past. 
It built with a solidity never again to be equalled, 
heavy, majestic, inconvenient, and durable edifices 
—too durable, even, for they soon became trouble- 
some to those who had not built them, and often 
they imposed themselves too much upon the future. 
Henceforth cultured reason alone will build. It 
will rear edifices of lighter construction, but they 
will be the easier to modify, less massive, and, at 
the same time, less tyrannical for those who are to 
come after us. The complaint is often made that 
force has become the sole queen of the world. It 
should be added that the great force of our days is 
the culture of the mind to all degrees. Barbarism 
is irrevocably banished because everything tends to 
become scientific. Existing societies cannot count 
only, as did those of the past, upon the hereditary 
qualities of a few chosen families, upon the tutelary 
institutions, upon political machinery, the frame- 
work of which was often worth more than its men. 
Individual culture has with us become a necessity 
of the first rank. What was formerly looked for 
from hereditary descent, from the traditions of 
families and associations, will now have to be done 
by education.“ : — 

Perhaps the most important part of M. Renan's 
speech was that in which he laid before his youthful 
hearers the duties which the present age o peen T 
imposes, and gave them his experience of lite. H 
said: Liberty is apparently an alleviation; in 
reality itis a burden. Herein is its true nobleness. 
Liberty engages and obliges; it augments the sum 
of efforts imposed upon each individual. Look then 
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upon the life before you as something grave and 
full of nhs, e amet E Is that a reason to think 
yourselves less favoured by fate than those who have 
eo ed Quite the contrary, my youn 
ds. Never say, like the murmurers spoken o 
by the Prophet of , ‘Our fathers have eaten 
sour grapes, and the teeth of their children are set 
on edge. Yours is the and I see a 
thousand reasons to envy you, not only because you 
are young, but because you will see what we cannot 
see, you will know what we are anxiously search- 
ing after, you will process the solution of many of 
the political problems regarding which we still 
hesitate because facts have not yet spoken with 
sufficient distinctness. Your age precludes hesita- 
tion. No one trembles at the entrance into life. A 
kind of blindness, skilfully contrived by Nature, 
presents existence to you as a desirable prey, which 
you aim to seize. People wiser than I am will 


u? 


warn you inst the allusions begotten by your 
youthful ardour. They will tell you that life does 
not keepits promises, and that if you only knew 


what you were gece upon, the ingenuous eager- 
ness of your age would disappear. t I confess 
is not my opinion. That life which is before you 
as an own and boundless country I have now 
traversed ; Ino longer look forward to anything 
very unexpected ; that period which seems to you 
infinitely removed I see close at hand. Well, with 
my hand on my heart, I can say that this life, 
which it has become the fashion to speak ill of, has 
been found by me to be gore and worthy of the 
taste which the ee ave for it. Your only 
illusion is to suppose it long. No, it is very short: 
but I assure you that it is to have lived, and 
the first duty of man to the Eternal, from whom he 

roceeds, is that of gratitude. Go, then, boldly 
forward, Suppress nothing of your ardour. The 
fire that burns in you is the same which, diffused 
by Providence through the breast of humanity, is 
the principle of its motive force; go forward and 
never lose the taste for life, nor blaspheme the 
Iufinite Goodness from which your being emanates. 
When people complain of life it is almost always 
because they ask for the impossible. There is but 
one foundation for a happy life—the search of the 

ood and the true. You will be satisfied with life 
if you make a good use of it, if you are contented 
wi ourselves. That is the true rule. Seek 
first the Kingdom of God and His righteousness, 
and all other things shall be added unto you.” 


SOAP VARNISH. 

HIS varnish, owing to its cheapness, complete 
resistance to wuter, and considerable elasticity, 
is of value for many purposes. To make it, boil 
good tallow soap with soft water until dissolved, 
and filter while hot through cloths; heat again, add 
an equal volume of water and a boiling solution of 
alum as long as an alumina salt is precipitated. 
Let the stearate of alumina settle from off the water, 
and wash the precipitate thoroughly, then dry and 
heat on a water bath until transparent. Finally, 
stir the preparation into turpentine, heated nearly 
to boiling until a solution is made of the consistency 
of thick varnish, which can afterwards be thinned 
with more t ntine if required. Johnson's 
waterproof varnish for paper and cloth is made by 
dissolving copperas in water, adding soap solution 
thereto, and straining off the ipitnted stearate 
of iron. If this be dissolved in bisulphide of carbon 
or benzole, a waterproof varnish is obtained. For 
a white varnish, use aium instead of copperas. 
Varnish for gilding is made as follows: 50 parts 
soda is dissolved in 100 parts water in a copper 
vessel heated to boiling, and 100 parts powdered 
resin stirred in and boiled for two or three hours 
until perfectly clear. Let cool, pour off the super- 
natant water from the heavy, viscous, resin soap, 
add 100 parts fresh water and 15 parts steeped glue, 
and heat till the whole is dissolved. This makes a 
quick-drying varnish; for a slow-drying varnish 
add 10 to 20 parts glycerine of 28° B. The above 
resin soap, mixed with about 5 per cent. ammonia, 

forms a very cheap and durable vehicle for paints. 


GEAR-CUTTING ATTACHMENT FOR 


LATHES. 

1 engraving shows a 5 attachment 

for the lathe patented by Messrs. Brooks and 
Scully, of Detroit, Michigan. The gear- cutting 
attachment is mounted in place of the top slide of 
the tool rest, or upon a base plate of its own fitted 
to the bed of the lathe. In the present case it is 
shown as mounted in place of the top slide. The 
index wheel is mounted upon a tub standard, 
which is made conical at its lower end, and is pro- 
vided with a lock nut or threaded ring provided 
with holes, which receive a wrench for turning 
the ring and tighteningthe index wheel. To the 
hollow standard is fitted a socket which carries the 
mandrel upon which the wheel to be cut is 
mounted. e socket has at its upper end a yoke 
carrying two vertical po which work smoothly 
in boles in the index wheel, so that the socket can 
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be raised and lowered without turning when the 
index wheel is made fast by the lock nut. A screw 
journalled in the bottom of the standard works in a 
thread in the bottom of the wheel holding socket, 
and takes its motion through bevelled wheels from 
the shaft upon which the crank wheel is placed. 
(Fig. 2.) By turning the wheel, the screw is 
revolved, and the = fk to be cut is raised or 
lowered to feed it across the cutter. Two vertical 
plates connected by a slotted segmental plate on 
the top of the index wheel are capable of being set 
the proper distance apart to divide any of the 
circles of holes into any required numbers. They 
serve the same purpose as the sector arms on the 
ordinary index plate. The stop pin is movable up 
and down the slotted standard, so as to enter the 
holes of any row. When it is desired to cut bevel 

ears the base plate is mounted on a pivot so that 
the mandrel and the wheel to be cut can be inclined 
at any angle. The same arrangement admits of 
cutting worms. 


A MECHANICAL NURSE FOR 


BABIES. 


3 two years’ trial, the couvreuse, or 
mechanical nurse, has proved so decided a 
success, says the Lancet, that a brief description of 
this ingenious contrivance may be desirable. It 
was in 1878 that Dr. Tarnier, when visiting the 
ap tus devised by M. Odile Martin for arti- 
ficially hatching and rearing chickens at the 
Jardin d’Acclimatation, suggested that a similar 
method might be applied with advantage to infants, 
especially in cases of premature birth. Two years 
elapsed, however, before any attempt was made to 
carry out this proposal; but in the course of the 
year 1880 couvreuse was made, and brought to the 
ospital of the Maternité. This is a plain wooden 
case or box, measuring about 2ft. Sin. by 2ft. 4in., 
The box has a double 
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and 2ft. din. in height. 
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covering, the space between being filled with saw- 
dust to retain the heat, and is divided into two 
pon: The lower half contains a resorvior, which 

olds about sixty litres of water, and is fed by a 
patent boiler that stands outside the box, and is 
warmed by an oil lamp; or hot water may be used 
without recourse to thelamp. The up portion 
of the box forms a warm chamber, where a little 
basket or cradle is placed, large enough to hold two 
infants. From an opening at the side, this cradle 
may be withdrawn, while the top of the box has a 
double glass covering, so that the children and the 
thermometer lying by their side can be constantly 
watched. If the water used in the first instance is 
cold, it takes a long time to attain the required 
temperature; but once this is done the lamp need 
only be relit three or four times during the course of 
the day. It is best to warm the apparatus while 
the infants are being fed or washed. The tem- 

rature within the couvreuse is generally main- 
tained at 86° F., and though the contrast on with- 
drawing the child to be fed or washed is very great, 
amounting often to 30° F., colds are not so frequent 
asamongthe infants nursed in the ordinary man- 
ner. together the experiment is considered so 
successful, that it is 3 to supply all he 
hospitals of France with a covvreuse, and there is 
every reason to cag oe results from this 
measure. Nor is this a A small portable 
courreuse is now about to be tried which could be 
carried by hand from house to house. After this 
we shall probably have 5 constructed 
on the same model. In conclusion, we should 
remark that, though no very careful experiments 
have been made with respect to the ventilatiom 
within the courreuse, yet this is evidently sufficient 
Apertures are made in the lower portion of the box, 
the fresh air travels over the hot-water reservoir, 
and is thus warmed before it reaches thechild, The 
very great difference of temperature within the 
couvreuse ensures a constant current of air, thoug u 
the child is protected by its cradle and clothes from 
any draught. 


fr 
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FASE’S PORTABLE BINOCULAR 
DISSECTING MICROSCOPE.” - 


4 Rev. H. J. Fase describes an arrangement 

by which all things required for dissecting 
and mounting, as well as a binocular for observing, 
can be ere in a compact form and comprising: 


I. A full-sized, steady, dissecting stage, with 
sloping rests for the hands. Two pairs scissors, 
knives, two pairs forceps, watch-glass, needle- 
points, &c. 

II. An arm so constructed that it will carry a 

e low-power lens for dissecting. A ring, into 
which various objectives can be dropped for the 
same papos and a binocular body, which can be 
easily substituted for the ring, and allow of the 
manner in which the dissection is progressing to be 
inspected, and also steady enough to e au 
efficient binocular for ordinary observation. 
` III. Places in the case for a small number of 
cements and media most usually required by work- 
ing microscopists. Brushes, dipping tubes, lam 
clips, slides, glass circles, troughs, a hot plate, an 
turntable packed in such a way that each of them 
should be safely carried, easily got at and replaced, 
every fitting being full-sized. 

In Fig. 1 the microscope is shown with the 
binocular tube and condensing lens, &c., in place. 
Beneath is the ring for the objectives, which re- 
places the tube when a compound microscope is not 
required. The turntable and hot stage are shown 
asinuse. Fig. 2 shows the apparatus in its travel- 
ling case. 

Fase calls attention to one or two points, 
vau he thinks might escape notice on first in- 
on. à 

The condenser is formed of two lenses, and besides 
actıng as an ordi condenser, makes a capital 
long-focus dissecting lens. The mirror is removable, 
and can be utilised i as a side reflector above the 
stage. The achromatic condenser, fitted with sto 
giving a good back-ground effect, works by a milled 

ead above the * and conveniently near the 


other adjustments. e rest for the hands while 
dissecting, which the stand gives, is equally avail- 
able when the binocular is being used for general 


observation. It is comfortable, and will be found 
to increase delicacy in the manipulation of 


enon 
ough rigid, the stand can be made lighter than 


* Journal Royal Micr. Soc., Vol. III (1883), pp. 415—7. 
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can that of the ordinary form. The whole appa- 
ratus will not be more weighty than an ordinary 
binocular instrument; while it will, with all the 
one ed to dissection, mounting, and observation 
pack in a space not larger t ordinary small 
monocular instruments—viz., 9in. by jin. by din. 
A larger number of cements could be carried if the 
bottles were of a slightly smaller size, and it is pro- 
posed that, instead of the outside case being of 
polished mahogany ; it should be of painted canvas, 
such as portmanteaus are made of. Whilst spe- 
cially constructed for travelling, the instrument ma 
be useful to workers, as comprising in a sma 
ee many things necessary for microscopical 
work. 

In the current (August) No. of the Journal Royal 
Micr. Soc., the following note appears supplemen- 
tary to the above description :— 

We regret to have omitted to state in describ- 
ing this ape ring a our last issue] that it was 
made for the Rev. Mr. Fase by Messrs. Swift and 
Son. Mr. Swift, with characteristic modesty, wrote 
us, asking us to take care to refer to it as ‘ Fase’s 
Microscope,’ and not ‘ Swift’s,’ inasmuch as the 
credit of the design was so 1 y due to Mr. Fase. 
In consequence we lost sight of the maker, to whom 
so much is always due, more than we should other- 
wise have done.“ 


NEW POTATOES, AND HOW TO COOK 


THEM. 


1 often come to table looking more 

like hard dumplings than new potatoes. 
They should never be cooked (says the Gardeners’ 
Magazine) until the last moment; then put them in 
boiling water, with salt in the proportion of half an 
ounce to a gallon. Boil quickly for about a quarter 
of an hour, and then try them. If tender, strain off, 
and put the pot on the hot plate fora few minutes 
to dry the potatoes; then dish them properly. It 
is here very often that the spoiling takes place. 
They ma put into a hot vegetable dish with a 
lump of butter, and be shaken about for a few 
moments, and then covered witha cloth and sent to 
table. That plan will answer pretty well if they are 
eaten at once; but if they remain in contact with 
porcelain they soon become pasty, and that is too 
often their condition on the table. The better way, 
therefore, is to provide a wooden bowl, and in this 
lay a white cloth three or four folds thick. Put 


the bow] in the oven with another white cloth laid 
in loosely, and when hot enough turn the newly- 
cooked potatoes into the bowl, and put the extra 
cloth over them and send them to table in this way, 
and they will be white and floury and altogether 
delicious. In this case there is no need for butter ; 
but if it is used it must be put into the hot pot at 
the last moment, and the potatoes shaken round in 
it before being turned out on to the hot cloth. 
The wooden bowl and hot cloth favour the wore 
of moisture, and thus improve the potatoes. e 
porcelain dish prevents escape of moisture, 
and thus tends to spoil them. New pota- 
toes served in perfection are good enough to be 
eaten alone asa dish ; but as commonly served they 
are really contemptible, and people eat them because 
they must have food. 


Dixon’s Circular, &c., Combined Slide- 
rule.—Mr. Thos. Dixon, of Buttershaw, near 
Bradford, has sent us a photograph of his combined 
circular, multicircular, logarithmic decimals, slide- 
rule, equivalent to a straight instrument 50ft. long. 
The slide- rule itself consists of sundry lithographed 
machine-divided circular scales, mounted i x 
framed, and provided with brass central bush, axle, 
engraved index arms and index wires. The 

axle is arranged to carry any convenient 
number of index arms movable separately or 
n and the whole adapted for accurately 
solving calculations within | at 500 on the circular, 
and within 1 at 5,000 or -02 per cent. on the multi- 
circular rule. We have no figures as to the 
dimensions of the actual ‘‘rule’’; but, judging from 
the photograph, it should be found very handy and 

l by many who have to make calculations. 


New Gold Discoveries in the Ural.—The 
Jekaterinoslav Nedelja announces the discovery 
lately, in the Uspenskij portion of the Ural range, 
some very rich auriferous deposits. On the first 
day 22 nuggets were found, four of which together 
weighed more than five Russian pounds, the largest 
weighing as much as llb. and 5 loth. But the re- 
markable feature in this discovery is not the 

uantity of gold forthcoming, but the singular 
fon of the crystallisation. Thus one of the nug- 

ts had among its gold crystals a pona octa- 

ean about a quarter of an inch in size. This 

ere has been placed in the Museum of the 
ing Institute. 
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SCIENTIFIC NEWS. 


HE zvat Comet of 1882 may probably be 
picked up by possessors of large telescopes 
ateaut the end of this memth and the beginning 
of ret in the early morning. The first week in 
September will probably be the best time, as 
there will then be complete absence of moonlight 
ter 12 p.m. The position on Sept. 1 will be 
approximately R. A. h. 27m. 288., N. P. D. 
JS 61-4’, G. M. T. As any further observations 
that can be made with approximate accuracy 
will be usetul in determining the period and 
orbit, possessors of large telescopes have an 
opportunity of doing good work. 

The French Association for the advancement 
of science commenced yesterday, at Rouen. 
Amongst the notable experiments will be the 
lighting of part of the city by electricity, ob- 
tained by means of the motive power of the 
Seine. It may be mentioned in this connection 
that it is proposed to light the city of Geneva 
in the same way, using the current of the 
Rhone. l 


The Rev. W. Allen Whitworth, of St. John’s, 
Hammersmith, has made some calculations which 
will he useful to those sending parcels by post. 
The largest parcel of any shape that can be sent 
by post is inthe form of a cylinder or roller 2ft. 
long and 4ft. in circumference, Its content is 
over 2} cubic feet. ‘The largest globe that can 
be sent is 17 1-3in. in diameter. Its content is 
not quite 1 3-5 cubic feet. ;The largest cube that 
can he sent has each edge 14 2-din. long. Its 
content is nearly 1? cubic feet. The largest 
rectangular box that can be sent is 2ft. long, lft. 
wide, and 1ft. deep. Its content is 2 cubic feet. 
Ifa parcel is of uniform thickness throughout, 
and its transverse section is any regular polygon, 
it will be most capacious when the length is 
exactly 2ft. and the girth 4ft. 


A new rotifer has been discovered in a duck- 
pood near the vicarage, Ebbesborne Wake, 
Sulisbury, by Helen J. Tupper Carey, who for- 
warded specimens to two microscopists. One 
replied :—‘‘ The rotifer is a new one, and very 
interesting. It somewhat resembles the male of 
Asplanchna Sieloldei, figured in Pritchard's In- 
fusoria,’ plate 37, Fig. 29, but is a distinct 
species. I hope to have a drawing of them 
printed soon.“ The other wrote: — It is 80 
remarkable a creature that I am anxious to get 
yome more specimens, in order that I may fully 
make out the structure. I have rarely scena 
more interesting or curious rotifer, and I con- 
gratulate you very much on your prize.“ 


Prof. Cossar Ewart and Sir James Gibson 
Maitland have started upona dredging expedition 
in the Moray Firth in connection with investi- 
gations to be made by a committee of the Fishery 
Board for Scotland. The gunboat Jackal has 
been placed at the disposal of the board by the 
Admiralty. The questions which will more 


especially engage the attention of these ob- 
servers have reference to the habits of the 
herring. 


The so-called chloride of lead, which is often 
introduced asa ‘‘new disinfectant,” was suggested 
by the late Dr. Goolden many years ago in the 
Lancet. Tt is usually prepared by dissolving half 
a drachm of nitrate of lead in a little hot water, 
and mixing with a solution of common salt— 
about two drachms in a pail of water. Sheets 
dipped in the solution, and hung up, act as acrial 
disinfectants whilst kept wet, which is the chief 
merit of the preparation. For other purposes 
the chloride of zinc is cheaper; but being non- 
volatile, it cannot be used for purifying the air 
of sick-rooms. 


M. Pasteur has drawn up “ precautions ” to 
be taken by the members of the French Scientific 
Mission to Egypt, who are to study the nature 
of cholera. He bases them on the supposition 
that the cholera germ enters the human organism 
by the digestive canal, and not by the air pas- 
sages. Water must be boiled, and then when 
cold, shaken in a half-filled bottle. Wine should 
be heated in the bottles to 55° or 60° C., and 
should be drunk in glasses also previously heated. 
All alimentary substances should be well cooked, 
and fruits should be eaten in their natural state, 
but previously washed with water that has been 
boiled, and preserved in the game vessel or trans- 
ferred to others previously heated. bread should 
be cut into thin slices, and submitted to a tem- 
perature of 150° C. for twenty minutes or more. 
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All the vessela employed for culinary 1 
should be heated to 150° C. or more. Bed linen 
und towels should be plunged into boiling-water 
und then dried. ‘The water for washing or 


buthing should be previously boiled, and 
when cold, have one part in 500 of 
thymic acid added, or one part in 50 


of carbolic acid. It is only where the bodies of 
patients, or their soiled linen has to be handled, 
that M. Pasteur thinks it necessary to cover the 
mouth and nostrils with a mask containing cotton 
wool, which should be subjected to a temperature 
of 150° after each exposure to contagion. 


Another remedy for hydrophobia is coming 
from China. It is called hoang-nan, and has a 
repute superior to that of the Datura stramoniun. 
The hoang-nan appears to be a species of strychnos, 
perhaps the S. tor:fera from which wourali is pre. 
Jared, or S. Zteutc. The former has been tried 
in hydrophobia without good result. 


A proposal has been made to erect a monument 
to Leblanc, and M. Dumas recently read a paper 
before the French Academy of Sciences entitled 
„On the Historical Importance of Nicolas 
Leblanc’s Discovery of the Method of Extract- 
ing Artificial Soda from Marine Salt,“ in the 
course of which he stated that the unnual con- 
sumption of soda made by Leblanc’s process 
amounts to about 7,150,000 tons in Europe and 
America. 


M. Wroblewski informed the Academy that 
the density of liquid oxygen is 0°395. 

According to M. Panchon, who has been in- 
vestigating the upper limit of human audibility 
with a siren ot Cuagniard-Latour’s pattern 
actuated by steam, the highest notes that can be 
heard had 72,000 vibrations per minute—pre- 
sumably French vibrations.“ 


MM. A. Muntz and E. Aubin have been in- 
vestigating the origin of the nitrogen found in 
combination on the surface of the earth, and 
have made the rather extraordinary announce- 
ment to the Academy of Sciences that nitro- 
genous combinations are due in the first instance 
to the electrical phenomena of which the ter- 
restrial atmosphere is the seat; that these 
phenomena were more intense in remote geo- 
logical epochs ; and that now we are depending 
upon a diminishing stock of combined nitrogen. 


Arrangements have been made for the intro- 
duction of the cinchona into Guatemala, the soil 
of which is thought to be favourable to the 
cultivation of the trees. 


M. Eugène Turpin, the discoverer of“ Pan- 
clastite,"’ for which he claims a mazimum of 
force with a minimum of risk, the two materials 
of which it is composed being innocuous until 
mixed, recently made experiments at Chatham 
before the military authorities, and they pro- 
nounced the explosive to be very satisfactory. 


The Lords of the Committee of Council on 
Education have sanctioned the addition of 
hygiene to the list of sciences in the curriculum 
of the Science and Art Department. In the 
Honours stago, besides the usual subjects com- 
prised under the word hygiene, there will be 
questions in trade nuisances, vital statistics, and 
sanitary laws. 

We understand that the council of the Royal 
Microscopical Society have under consideration 
the advisability of 5 the annual sub- 
scriptions of Fellows non-resident in the United 
Kingdom, who shall be elected after the current 
year. At present the ron-resident Fellows sub- 
scribe £1 ls. annually, with an entrance fee of 
£2 28., and they receive (post free) the Journal 
of the Society (published at £1 10s. per annum). 
By raising the annual subscriptions of non- 
resident Fellows to £1 lls. 6d., they will be 
paying a more equitable share of the expenses of 
the Society. The projected change in the terms 
of Fellowship will be of special interest to resi- 
dents in the United States and the British 
Colonies. 


Increase of Railway Traffic in the United 
States.—On the three leading railways of this 
country —the New York Central and Hudson River, 
the New York, Lake Erie, and Western, and the 
Pennsylvania— the traffic increased during the 
decade ending 1880, from 2,682.03. 465 ton miles to 
3.253, 038.412 ton miles, or upwards of 300 per cent. 
This enormous increase in the efficiency of the lines 
is attributed to improvements in the permanent 
way, including the adoption of steel rails, and to the 
establishment of additional sidings and tracks. 
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LETTERS TO THE EDITOR. 


— — 
[We do not hold ourselves responsible for the opinions of 

our correspondents. The Editor respectfully requests thit ai; 

communications should be drawn up ag briefly as possitic.) 
All communications should be addressed to the EDITOR of 

r Exouish Mecuanic, 31, Tavistock-strect, Covenl- garden, 
. C. 


All Cheques and Post-ofice Orders to be made payable to 
J. Passmorg EDWARDS. 

„% In order to facilitate reference, Correspondents, sehra 
speaking of any letter previously inserted, will obliga by 
mentioning the number of the Letter, as well as the page o 
which u appears. 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in thr 
only, but in all other subjects : For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such ea fountain, that as to 
other things, knows no more than what everybody does. 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks ; a vice 
from whence great inconveniences derive their original. 
—Montaigne’s Essays. 

— — 


EARTHSHINE — STATE FACILITIES 
FOR SCIENTIFIC EDUCATION AT 
BROMPTON — CALCULATING XK 
MEDICINE AND MENDACITY.— 
‘““TULCAN’’ ENCORE—DISTANT OPTI- 
CAL SIGNALLING—ANGULAEB VELO- 
OITY—ARTISTIO ANATOMY — RBE- 
FRAOTIVE INDICES OF LIQUIDS— 
BAROMETER. 


1 MAY auswer the question with which 
„H. B” concludes letter 21657 (p. 503), by saying 
that the visibility of the moon’s dark b by 
earthshine when she is between 10 and 11 days old 
is an unusual occurrence in England; in fact, save 
under rather exceptional circumstances, it usually 
ceases to be visible about the 8th day of the moon's 
age, and is then only discernible ina very clear sky, 
and with the illuminated part of the moon’s disc out 
of the field of view of the telescope. That it should 
have been perceived in the twilight of a July night, 
projected upon ‘‘a murky Lancashire and 
with the moon so far South of the 9 tere as she 
was on the 14th ult., speaks volumes both for your 
correspondent’s instrument and eye. : 

Reading letter 21668 (p. 506), I feel that there is 
something almost touching in Colonel Ross’s child - 
like belief that he has any right to use what, as a 
taxpayer, he has already paid for at Brompton. 
It can never be too persistently reiterated that that 
gigantic sham, the Department of Science and Art, 
exists primarily for the benefit of the ring who 
batten at South sepa ete ge popular ignorance. 
The craze of the late Prince Consort was artfully 
stimulated and worked upon by the Felix Sum- 
merlys of the day; who foresaw in its realisation 
a permanent form of provision for themselves, their 
relations and hangers-on, and their successors. e 
object of the whole institution is the filling of the 
pockets of an impudent set of advertising mendi- 
cants. That a certain amount of popularinstruction in 
Science and Art (quantum valeat) is given, is of course 
true ; but this is quite ancillary to the real primary 
object of the heterogeneous mass of institutions 
lumped together close by the Albert Hall—the afford - 
ing of a genteel form of outdoor relief to the party 
whose advertisements fill vey journal that can be 
“gotat.” Nothing but English ignorance of science 
and deference to authority can exp the con- 
tinued existence of this great imposture. One 
of these odd days we shall have a Vice-Presi- 
dent of the Committee of Council of more robust 
intellect and less susceptible to interested flattery 
than Mr. Mundella; and if, concurrently with the 
advent of such a vice-president, popular informa - 
tion becomes a little more extended, there ought to 
be a very large and sweeping measure of reform. 
indeed, in the neighbourhood of the quondam 
„Boilers.“ - 

Unleas Spherical (query 51269, p. 514,) has a 
fair acquaintance with algebra and trigonometry , 
it would be hopeless to attempt to explain to him 
how r is computed. Should he possess any good 
works upon these subjects, he may, in the first im - 
stance, familiarise himself with the rules for dea l- 
ing with series, and then apply them to the series 


>a — — l 
T Aten 1 tan. + tan. whee 


This converges rapidly enough to enable hin te 
calculate x to many more places of decimals Aau 
he gives. . 

An advertisement of a patent nostrum, occupy ir 
half a column of one of your morning contemporaries 
commences with these words: — Cholera. — T h. 
New York Herald of J uly llth says that a Fellow 
of the Royal Astronomical Society of England pre. 
dicts for this year a general attack of cholera. 121 
every quarter of the globe.“ Of course, this state. 
ment may be wholly untrue; but eure: t iat 
any Fellow of the Society hus made sucha foal at 
himself as to utter such a prediction hre 


t 


~i 


L 
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sumably on astronomical, or let us say astro- 
metoorological or helio-meteorological, oom 
I do think that, in common fairness, his name 
should be published, in order that anyone likely 
to be misled by the sentence which I have quoted 
may see what kind and amount of deference 
need be paid to it. Legitimate astronomy knows 
no more concerning cholera than it does about 
apple fritters, the price of railway shares, the 
‘*Tdylls of the King, or the music-hall buffoonery 
at the South Kensi n night fétes. 

The telegram whi ou reproduce in the open- 
ing paragraph of your Scientific News,“ on p. 526, 
strongly suggests the idea embodied in two lines 
from the Book of Nonsense,” which I have on a 
former occasion quoted in these columns: 


There was an old man of the Hague. 
Whose ideas were uncommonly vague.” 


One would be curious to know whether the red 
star of M. Trouvelot and his assistant, is the same 
body as that seen by Mr. Lewis Swift on July 29th, 
1878 (ENGLIsH MECHANIc. Vol. XXVIII., p. 219, 
et al.), or the old original Vulcan discovered by Dr. 
Lescarbault on 26th, 1859 (‘‘all others are 
counterfeits’’)—or what? Red is an indifferent 
colour to photograph, but perhaps some of the longer 
exposed negatives of the solar surroundings which 
were taken may afford traces of this mysterious 
body. Pending some more definite information, we 
must, I fear, continue to regard the existence of an 


have made a real advance 
telegraphy—245 kilometres = about 1521 English 
miles; while, if my memory serves me, 110 miles is 
the extreme limit at which signals were inter- 
changed from elevated stations during our Ord- 


nance Survey. 

In the posare o an ae ion as to the exact 
purpose for which “ e (query 51327, p. 539 
requires an explanation of angular velocity. ous 2 
at a little loses how to frame it. Perhaps, though, 


it may be made fairly clear in this form. 


„ 


180* 


Let A EC be an angle, and with centre E and radius 
E C describe a circle. Then (Euclid., Book VI., 33) 
the arc varies as the angle which it subtends—i. e., 
A O is the same part of the entire circumference that 
A C is of four right angles, or of all the angles that 
laced about E. Angular motion, then, is 
the angle described by a body, or point in a body, 
about a given centre in any unit of time (say, one 
minute). But a very little consideration show 
that without we know the distance of the moving 
point from the eye, its mere angular motion supplies 
us with no information at all. For, suppose that 
the point B moves uniformly to D in 3 minutes, 
then as BD is one-eighth of the circumference of 
the circle and every circle is su d to be 
divided into 360°, B will have moved through 45 
ip 30 minutes. Exactly the same thing, though, 
will have happened in the case of the point H 
travelling on the little circle to I in the same time: 
in fact, if the observer's eye were placed at E and 
the point A were covered by H at starting, it 
would continue to be so when, at the end of the 30 
minutes, A reached D and H got to I. If, though, 
We suppose that H is 3 miles from the eye of the 
observer and A 8 miles, it will be seen that the 
latter has travelled 3:14 miles, while the former has 
uy bee over 1°18 miles; albeit, their angular 
motion (45° in 30 minutes) has been identical. 
Mr. Day (query 61332, p. 539 find just 
what he wants in two little shilling books pub- 
lished by Winsor and Newton, London: The Art 


of Figure Drawing ” and ‘‘Artistio Anatomy of 
the Human Figure.” 
W. H.“ (query 51334, p. 539), should consult 


pp. 11 and 12 of Browning's „How to Work with 


the S ; 

Premisin t the barometer is of the most 
doubtful wala asa weather guide (save, perhaps, 
as a foreteller of wind) . would say t 
Barometer (q 51348, p. 539), can obtain an 
aneroid form of that instrument for about five-and- 


twenty shillings, which is indefinitely superior in 
point of accuracy to any mercurial one which he 
could hope to construct. 


A Fellow of the Royal Astronomical Society. 


TEMPEL'S COMET. 


21705.J|—It, perhaps, will not be out of place to 
say that in letter 21634, by a conjunction of Jupiter 
and the comet, I mean a conjunction as seen from 
the sun. Strictly speaking, not precisely that. But 
by a line of conjunction understand a line passing 
through sun, J 5 and comet, or their projec - 
tions on plane of comet's orbit, when the comet, 
being at ony pomi of its orbit, Jupiter is in such a 
seat as to be the nearest possible to the comet 
or that point of its orbit. Other definitions 
might be given slightly differing. 
he effect of sensible inequalities due to com- 
mensurability of motions is that the line of conjunc- 
tions oscillates about a line passing through the sun 
and a certain given point of the o bit. In Tempel's 
comet and others, with a similar ratio, of com- 
mensurability, the given point would be at the 
perihelion within a short distance. About 1870, the 
oscillation was at its maximum, and the distance at 
conjunction a minimum. The next conjunction 
would be about the middle of 1882 -a new one, but 
not, I believe, so near as that of 1870. 

In the period from 1873 to 1879, there will be no 
conjunction, in the consequence of which the special 
perturbations may be expected to be of small 
amount. Whilst in the interval from 1867 to 1873, 
they were considerable, as they will probably be, 
1 not quite to the same extent, om 1879 to 

. 


The elements of the comet given by F. R. A. S.,“ 
for which I thank him, are, of course, the osculatin 
for 1867. I wished to know those for 1879, whi 
may be very different. For instance, the nodal 
longitude, inclination, and diurnal motion are, for 
1867 respectively—101°11°, 6°24°, and 623“; whilst 
for 1873 they are—78° 43’, 9° 45’, and 65942 —a very 
great difference in all the elements cited. Very 
poar however, the elements for 1879 will not 

very different from those for 1873, in view of 
there having been no near approach to Jupiter in 
that interval. 

We can see how a large satellite can be formed 
from the coalescence of a ring containing an inde- 
finite number of small ones, by means of the action 
of another large satellite and a continual series of 
numerous small collisions combined, perhaps, with 
the action of a more or less continuous medium. 
Suppose the planetoids were indefinitely more 
numerous than they appear to be; then, under the 
action of numerous amall collisions, the motion of a 
number of them would sooner or later become of 
such a value as to make it commensurable with 
Jupiter’s. Once in that predicament, the action 
of a would prevent its escape, notwithstand- 
ing the numerous small collisions, vided they 
are small. The effect of the collisions would be 
merely to reduce the magnitudes of the coefficients 


of the 555 oana until they 


become insensible, as to destroy the eccen- 
tricity. 

In the lapee of ages more and more planetoids 
would be obliged to take up with the same status, 
which once attained will always be preserved, as 
before obeervéd, under the action of Jupiter, if the 
collisions are small. The result would be a con- 
tinually increasing number of bodies moving ap- 
— tely in circles of the same dimensions. 

nder such circumstances the coalescence of these 
bodies must inevitably follow. 

it Aa means I think many, but not all, of the 
satellites of our system, have been 90 > 


THE LUNAR CRATER ARCHIMEDES. 


(21706.]—Tumxrne the following observation of 
an interesting peculiarity connected with the 
two brightest streaks on the floor of this crater 
might be of interest to the selenographical readers 


peculiarity alluded to was observed by me May 19, 
1883, 11h. 17m., moon’s age being l'l days, with 
a din. refractor and P. 214. Ou reference to the 
woodcat, which isa rough representation of what 
I saw, it will be observed that the interior of 
Archimedes is divided into six zones of unequal 
brightness, the two brightest being fully 4° bright, 
anit it is these two to which I wish to direct the 
attention of observers. 

These two streaks then extended from tha peak. 
on the east wall to the peaks 7 and @ on the west 
wall; the e was nearly 6}° bright, and the 


peaks n and 9 quite 6°; but the point to which I 


waut to call particular attention, and which, as far 

I am aware, has not been observed before, is this, 

the streaks did not end at their junction with the 

par n and , but could be traced a short distance 
yond them, ov/s:de the west wall. 

The illness and death of a near and dear relative, 
and other circumstances, have rendered it impossible 
for me to observe the moon on the two occusions 
on which the conditions were similar to when J 
observed it in May ; but I trust that those observers 
possessing large apertures will try and observe the 
moon on Aug 15, 16, and 17, and Sept. 14 to 16, on 
which dates the illumination will be about the same 
as when I observed it. 

I may add that the streaks cannot be traced 
beyond the wall until the moon is 13 days old, 
though whether they can be thus seen after that 


period I cannot say. 
Dalston, E., Aug. 13. B. J. Hopkins. 


ELECTRICITY—TO MR. J. T. SPRAGUE. 


(21707.]—I sEE that Mr. Sprague has in the 
press, and is about to issue, a new edition of his 
work on Electricity.“ I, therefore, direct his 
attention to a letter that a a few weeks ago 
in the Electrician, from M. Berliner, stating his 
opinion that the microphone worked by make and 
break. I have long been of this opinion, and in 
some letters last year to the Electrical Review 
gave the conclusions at which I have arrived and 
some of the reasons for them. I think that if Mr. 
Sprague will investigate the action of the micro- 
phone and telephone, having regard to the recog- 
nised laws of acoustics, as well as the laws of 
electricity, he will form the same opinion. I will 
not occupy space by giving my views in detail, but 
will concisely state the results :— 

lst. It is a recognised law of acoustics that all 
sound vibrations are resolvable into the two 
elements period and amplitude. 

2nd. To re uce a sound of any kind in a 
telephone receiver, you must produce in the dia- 
phragm of the receiver vibrutions of the same 
period {and amplitude as those operating on the 
transmitter. 

3th. Bell exhibited an instrument that repro- 
duced human speech. He stated that this instru- 
ment was operated by what he called and described 
as an undulatory current. He patented this 
current, and Bell's explanation of the action of his 
instrument has since been accepted almost without 
investigation. 

4th. An undulatory current, as described by Bell, 
is not generated in a Bell telephone, when used as a 
transmitter. 

5th. An undulatory current, as described by 
Cromwell Varley, in his patent of 1870, is produced 
when two erg poon receivers are coupled up with 
a battery and the microphones inserted as shunts in 
the circuit; this arrangement works admirably. 

6th. By means of a make-and-break transmitter 
are mechanically, you can produce in a tele- 
phone receiver sounds both of a smaller and larger 
number of vibrations per second than are contained 
in the range of the human voice. 


7th. If you hold the view that an undulatory 


current, as described by Bell, is not essential to the 


reproduction of human s in the telephone, but 
thut such speech may reproduced by an un- 
dulatory current as described by Cromwell Varley, 


or by a current from an ordinary make-and- break 
transmitter with the proper number of intermis- 
sions, you, at once, can give a satisfactory explana- 
tion of the action of both the microphone and the 
telephone in accordance with the recognised laws of 
acoustics, electricity, and mechanical motion, and 

et rid of all these difficulties which aim solely 
rom the idea, which is certainly incapable of 

roof, that it is only by an undulatory current, as 
Nee bed by Bell, that you can reproduce human 
speech in the telephone. 

H. B. T. Strangways. 
5, Pump- court, Temple, E. C., August 10. 


THE RAIN BAND. 


{21708.]—I was a sceptic as regards the rain 
band until i lately obtained a small Grace’s spec- 
troscope, and practised frequent observations. I 
have been much struck by the accuracy with which 


its appearance indica comin rain. As 
an instrument to help towards a osis of the 
weather in this season of hay-saving, 1 look on the 


as invaluable, and I would recommend 


it to the closer attention of your readers. 
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The plates in Mr. Rand Capron's pamphlet on l were incident upon c, the number of the reflections 


the rain band are net a bit like what I am accus- 
tomed to sce, and I would like to know if the 
nne of others corresponds with mine. 

the accompanying sketch of the spectrum of 


the sky, the letters indicate the ordinary principal 
Frauuhofer's lines. If we dircct the spectroscope 
low down towards the horizon on almost any day 
we will see in addition to these a pair of fine lines 
close to D at 2, also a strony line at /, and a shad- 
ing at z, difficult to show in a woodcut. These I 
take to be absorption lines caused by vapour in the 
atmosphere. If we now point the instrument a 
little higher, these lines or bauds will be seen to get 
fainter, until, if the weather is fine, they nearly 
altogether disappear at an inclination of about 
twenty degrees. If they persist at a higher eleva- 
tion than about fliteen degrees rain will probably 
fall soon, notwithstanding that the appearance or 
the sky and clouds may not otherwise point to it. 

The darkness or faintness of the lines, and the 
height above the horizon at which they remain 
visible are, I believe, indications of the quantity 
of vapour in suspension. 

I am sorry to say that we have had only too 
many opportunities lately of repeating these ex- 
periments. In this climate, we farmers are always 
ou the %% rire for rain, and if someone who 
knows more about it would give us the benefit ot 
his knowledge, his letters would be gladly wel- 
comed by 

Co. Limerick, 10th August. 


Agricultor. 


DR. DRAPER'S WORK ON THE TELE- 
SCOPE—TO THE PRESIDENT OF THE 
LIVERPOOL ASTRONOMICAL 80 
CIETY — TO “PRISMATIQUE”’ AND 
MR. SOUTHWICK—A NEW FORM OF 
TELESCOPE-—-THE ECLIPSE EXPEDI. 
TION. 


[21709.]— Havine returned to the“ scene of m 
labours '' after a few weeks’ rest in the country, 
now propose to write a note for over the water.“ 
First let me say that arrangements have now been 
made to furnish, to anyone desiring it, Dr. Draper’s 
monograph “ On the Construction of a Silvered 
Glass Telescope of 154in. Aperture, and its use in 
Celestial Photography.” To Mrs. Anna P. Draper 
are we indebted for this great kindness. Any of 
your readers wishing to obtain it can have it by 
sending for it tothe *‘ Secretary of the Smithsonian 
Institute, Washington, D. C.. U.S. A.,“ and 
in closing to the amonnt of one dollar of our money. 
I wish to say that Mrs. Draper has requested me 
to ask anyone who fails to obtain it to let me know 
at ounce, as the Smithsonian has not only promised 
to furnish it until the present edition is exhausted; 
but, as they have the plates, they will issue another 
edition when this one is used up. I shall, there- 
fore, request anyoue failing to obtain the work to 
write to me ut once. Already a goodly number 
have been secured cu this side of the Atlantic. I 
have read, with very great interest, the account 


in your journal of the May meeting of 
the Liverpool Astronomical Society. Were 
I in Englaud, I should feel it a very 


great honour to belong to such a rigorous working 
society. As it is, may I contribute a note here that 
will no doubt explain the phenomena noted by 
President Johnson in regard to the reflecting 
telescope “having a tendency to redden the stars 
slightly.“ At the tinie Prof. Langley was makin 

his researches on The Selective Absorption o 
Solar Energy,“ it became necessary, of course, to 
eliminate every source of instrumental error. 
Hence, among other things, the ' selective absorp- 
tion” of silvered glass surfaces wascritically studied, 
as the mirror of the heliostat and bolometer he 
used were both silvered. Two“ flats“ were made 
for him, and arranged as in the figure. The sur- 


faces next to each other were silvered, and one of 
the plates was fixed on a movable slide, so that the 
distance betweev them could be easily regulated. 
It can be readily seen that if a beam of light, a, 


it would suffer before it would pass out would be 
entirely determined by the distance between the 


| 


as to enjoy victory, if the ertdenee were against 
him. He is now hard at work on his part of the 
report to be malle to the Government. Well, I 


plates and d; hence, if the selective absorption must close this letter without saying much I would 


of two surfaces only were needed, the plates were 
separated wide enough for two reflectious. 
ten, as in my sketch, they were closed up to give 
that number of reflections. Now for a remarkable 
result, which is interesting to all workers with the 
bilverrd-glass telescope. After a beam of white 


liglit suffered twelve reflections, there was only 03 


therwwletend ofthe spectrum left, while dof the red end 
stillremained ; so here is a solution of the redden- 
ing of the stars.“ Thisisa very beautiful experiment 
and is so very simple that any one can try it with 
two pieces of silvered plate glass, about 3in. long 
and Izin. wide. The measurement of the absorp- 
tion, of course, is a more difficult problem. I found 
out by further experiment that silver films, just out 
of the bath and unpolished, had a still greater 
selective absorption of the blue end of the spectrum; 
as also have films that have become somewhat tur- 
nished. Of interest is it, also, that in the course 
of their experiments at Allegheny, it was found 
that the firs? reflection from a perfectly polished 
silvered surface gave very close to 92 per cent. of 
the incident risible „ and 98 per cent. of the 
whole spectrum, visible and invisible, 


It might seem, then, that there would not be 
much noticeable tendency to redden stars; but it 
will be remernbered that in the Newtonian, Casse- 
grain, and Gregorian reflectors, the light is reflected 
twice, and as this loss is mostly made up from the 
violet end, it will readily be seen that there is a 
decided tendency to make the red predominant. I 
have some other items of interest on this subject, 
but will defer them until a future time. 


To my friend. Prismatique.“ I wish to say in 
reply to his question (letter 21457), that I have not 
made a great many heliostat mirrors. I find a 
great difference in the thickness of them; the lin. 
heliostat mirror made by Clark for Prof. Langley 
is lin. thick; a fin. heliostat made by the same 
is lin. thick: while one I made for the observatory, 
the same diameter, is ouly about in.; but was 
made for a different purpose. I have made some 
‘in. mirrors as thin as in.; but they were in- 
tended fora very light heliostat. A proportion of 
1 to 8 1 think very good. I have never tried 
“slate mud’’; though I have frequently scen it 
recummended for fining. I find nothing, so far. 
that I like so well as thoroughly washed 
emeries, and then prolong the use of each 
grade until the work of the previous grade is 
thoroughly obliterated, and I thoroughly agree 
with “ Prismatique’? that it is poor policy 
to ‘‘skim over” this part of the work. read 
“ Prismatique’s ” letters with great interest. They 
have but one fault: they are too short. The 
contributions of such practical men are of great 
value. Mr. Southwick’s generous proposition 
(letter 21491) tosend me a set of moulds for making 
a grinder and polisher claims my gratitude. I fear 
they would never reach me uninjured, for in pee. 
ing the custom house they would be examined and 
jammed back anyhow, and probably broken. I 
recently had to fix up a Brachy telescope ’’ that 
had been imported from Germany, and it was 
shameful the way it was used in passing through 
the custom house. By the way, I have uever 
noticed any description of this comparatively new 
form of reflecting telescope. It is a moditied form 
of the Cassegrain. A description is given in Dr. 
Joh. Muller’s Lehrbuch der Physic,” Vol. II., 
edition of 1879. It is the invention of Carl Fritsch, 
of Vienna. I shall be pleased to seud an illus- 
tration aud description, if any of ours should 
like it. I think Mr. Southwick should publish his 
plan of making the moulds he speaks of, for then 
they would be useful to all the telescope ” readers 
of the E. M.“ My method of making the 
polisher was given two years ago in ours,“ and 
although I frequently change the shape of the 
polisher to suit the work in hand, the method of 
making it is still substantially the same, and very 
casy of application, seldom more than ten minutes 
being speut in making an Sin. or 10in. polisher. 
All points, however, in this line are valuable, as 
there is no part of polishing a speculum or lens 
that is as unpleasant as this part of the process. 
Mr. Southwick evidently does not get my idea of a 
“ black polish.” The idea is, that the more per- 
fectly a surface is polished, the darker it looks 
when held in au oblique position, and the poorer 
the polish the more nearly it approaches a grey or 
whitish appearance. Wheu the polish is fine and 
black,“ 20 shadows can be seen. The reverse is 
the case in proportion as it is the more imperfect. 
I have received a most pleasant letter from Dr. 
Chas. S. Hastings, siuce his return from the 
Eclipse expedition. It is already known that he 
concludes, from very strong evidence, that the 
solur corona is not a true solar appendage, but 
is caused by diffraction. It has already created 
quite a stir in this country; but the Dr. takes it 
very calmly. Whether he be right or wrong, he is 
one of those careful men who accept nothing with- 
out evidence, and would as sheertully accept defeat 
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like to suv. but will reserve other matters for a 
future communication. J. A. Brashear. 


IMPROVED COMBINATION BAR 
FRAME BEEHIVE. 


(Continued from page 528.) 


f21710.]—Tire next thing to be done is the door. 
The entrance, when fully open, should be at least din 
wide, and not more than half an iuch high. This 
is the most general size, and the one I 
use, though some prefer ‘in. by zin. We will, 
therefore, cut out a piece Jin. long by jin. deep, 
from the centre of the lower edge of the front of 
our hive, through both the inner and outer walls. 
The one in the inner wall may be left so, but that 
inthe outer must be modified to receive the door. 
This will be on the plun shown some time ago in 
the E. M.,“ and very generally used. It is in- 
tended to prevent robbing, and also to keep the 
direct light from shining into the hive in winter by 
convertiug the entrance into a narrow tunnel with 
au angular turn in the middle. To effect this, take 
a slip of board about 2}in, wido, and slightly less 
than zin, thick. Make nu angular cut across it as 
shown in Fig. 4, soas to have the angle in the centr= 


— 


Ijin, out of the line joining the ends of the cut. 
This is the door as usually made, and it is 1 

put entirely outside the hive on the flight ban 
with a slip of zin. board over it. I, however, place 
it partly inside. To do so I cut a slot in the back 
of each half of the door. The piece left inside this 
slot runs easily between the two walls of the hive, 

and the slot runs easily on the outside wall. the 

piece outside the slot being altogether outside the 

hive. It is evident that in order to have the door 

capable of opening 6in., more of the outside wall 
than the Gin. already cut away must be removed, 
but in consequence of the shape of the cut made in 
dividing the door into two, much more must be cut 
from the side at which the half door having the 
re-entrant angle is placed than frora the other mde. 
The easiest way to do this is to cut the slots slightly 
wider than the outer wall on which it is to run. 
taking care to leave the space between the end of 
the slot and the re-entrant angle sufficient to pre- 
vent the danger of the door splitting in two. It is 
a good plan to drive a 2in. nail across from inside. 
a little way from the angle before you cut the 
slot. Now lay the door down on the edge 
of the hive (turned upside down of course) su 
that the inside ends of the angular cut corre- 
spond with the ends of the Gin. on cut 
in the inside wall, the slot being over the outside 
wall, and the piece inside the slot over the space 
between the two walls, place a pencil close to end 
of slot and draw it across the outside wall; do this 
at each side, and cut back the outside wall to those 
marks to the depth of tin. See that the doors ruu 
freely. Now get a slip of timber the length and 
width of the space between the two walls, fit it in 
so that it is just flush with the top of doorway, but 
so that the doors will slide frecly between it and the 
flight board when pat on, and fix it in its place by 
a couple of small nails, driven into it through the 
wall of the hive. A part of the doors will projec? 
outside the hive: cut those to such a length that 
when the doors are fully open the ends of them 
may touch the sides of porch. A piece of timber i- 
now to be got about as thick as the width of the 
projecting part of door, and the length of the inside 
of porch, the top of this being chamfered off; it is 
to be uailed on over the doors, so that they will run 
easily under it. Now two thin slips of board, lin. 
wide, are to be nailed on to front of doors, project - 
ing fin. at each side, so that the faces of 
doors cannot come nearer than lin. of each other. 
the lower halves of the projecting parts are now cut 
away, 80 that no matter how close the doors are 
drawn to each other, there will be always an Open 
space of lin. by tin. between them. Fig. 4 shows 
a plan of doors when wide open. Fig. 5 a froat 
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view of doors when closed as much as possible ; and 
Fig. 6a section of flight-board, doors, and front of 
hive, aud movable bottom through the line a ù on 
Fig. 4. It may save some trouble to say that in the 
dvorway in one of my hives which I have just 
measured the outer wall is cut away 23 in. more 
than the inner wall at the side where the re-entrunt 
angle in door is, and šin. at the other side. 

The tlight board is the next thing. It should be 
formed of bourd jin. thick, the full width of front 
of hive; it should be put on so that the inner edge 
should want about jin. or gin. of going as far under 
the hive as the inner edge of inside wall; it should 

roject din. beyond frout of door, and this project- 
ng part should be planed down to a slope us shown 
in section, I make the porch very nearly the full 
width of front of hive, with sides coming all the 
way down to flight board: those sides are nearly 
iu. high and din. wide: they are cut at bottom to 
fit the slope of the flight board, and at top to give 
the roof of porch a slope to the front. This roof is 
5 in. wide, so as to throw the drop clear of the 
flight board. The sides of the porch are put on by 
fitting them close to the front of hive and flight 
board, aud then with a heavy hammer or weight 
held against top, driving nails up through the 
flight board into them; a nail is then driven slant- 
ways through top of each side into front of hive; 
the inside edge of roof board of porch is then 
chamfered to tit closely to front of hive, and it is 
nailed on to sides, a few small nails being also 
driven uear the inside edge slantways into front of 
hive. This finishes the doors and porch, and un- 
commonly good and useful ones they are, and 
though rather troublesome to describe, they are 
well worth the little extra trouble of making. I 
find that I must put off the movable bottom, legs, 
aud general fittings of the hive to another occasion. 

N.B.—In Figs. 4 and 6 the shading of the 
movable parts is slanted oue way, and that of the 
fixed parts the other way. G. J. H. 


(To be continued.) 
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THE THEORETICAL INDICATOR 
DIAGRAM. 


(Continued from p. 241.) 


21711. Tu heat of the steam is converted 
into work as it expands, and unless heat is sup- 
plied from a steam-jacket the steam is partly 
condensed. 

Condition No. 3 (page 244) thus fails. As the 
expansion proceeds the boiling point of wuter de- 
creases, until, towards the end of the stroke, the 
pressure is so low that the sides of the cylinder, 
which were heated by the high-pressure steam 
before cutting off, are hot enough to boil the con- 
densed water, a part of which is thus re-converted 
into steam and raises the expansion curve. The 
result is, that the actual expunsion curve first re- 
cedes from and then approaches the theoretical 
oue. 

In Fig. 4, let 40 represent the actual curve. 


It is required to find what percentage of steam has 
been condensed when the piston has arrived at any 
point, o. 

I assume that the student has access to a table of 
the *' specific volume“ of steam (i.e., the cubic feet 
of steam per cubic foot of water) at various pres- 
sures. See p. 451 of the twenty-first edition of 
Molesworth, for instance. 

I shall keep the lettering as much as possible 
like that on Fig. 2, page 244 of this journal, which 
gee. 

Draw s? line of no pressure (= say 151b. below 
atmosphere), 

sò = end of stroke, 
sc = clearance, 


and A up dt, as before, at the point of cut-off. 

Through o draw a ene line o n cutting dt 
in z. Join en aud produce towards 1. Through 
o draw a perpendicular line o m, cutting cm in m. 
Draw a horizontal line m p, cutting d ¢ in p. ; then 
y represents the absolute pressure at cut off, cor- 
responding to the observed pressure at o. The 


theoretical pressure at o would be rather more than 
the actual pressure (see Fig. III.) and corresponds 
to the actual pressure o/s vred at cut off, which was 
fd, say, tp = Pi pound: per sq. inch, and /d = 
Pi pounds per sq. inch. Thus sufficient steam has 
been condensed to reduce pressure from Pi to Py. 

By looking at a table to find the volume of a 
cubic foot of water when evaporated to steam, at 
these pressures the 5 of steam condensed 
can readily be calculated. Thus, if a cubie foot of 
water = / cubic feet of steam at pressure Pi =r 
cubic fect of steam at the pressure Pu. 100 
(1 - gr) per cent. of steam has been condensed 
when piston has reached v. For calculating the 
actual weight of water in cylinder at any point o, 
it is sometimes more convenient to find the lerminal 
pressure of steam corresponding to that observed 
ato. To do this produce /e towards g, and pro- 
duce p m to cut fa in w. Join e by a line cutting 
dtinz. Through : draw :? aala to gJ, and 
cutting fa in /. 

fi is the terminal pressure (in lb. per square 
inch above the atmosphere) corresponding to the 
observed pressure at v. In order to use Molesworth’s 
table, the atmospheric pressure (say 151b. per square 
inch) must be added to this. 


To find at what point condensation ceases snd re- 


evaporation commences, take several points in dor 
and work out their respective corresponding cut-off 
pressures, as at p. 

The lowest cut-off pressure, thus found, corre- 
sponds to the point in the expansion curve at which 
re-evaporation commences. 

The total work done by the engine varies as the 
arca of the diagram. 

The total loss of power is shown, therefore, by 
the area of the clear space dex in Fig. III. 

If area dex = Lnth of the whole area of the 
theoretical diagram, there is a loss of 1 wth of the 
possible work. 

The above construction for determining condensa- 
tion at any point of stroke is original as jar as I am 
concerned, and I shall be glad to hear of other 
methods. Glatton. 


TRANSFER OF THOUGHT. 


eat eras Iam resting from labour and in- 
haliug sea air, away from most hooks, &., I only 
mean to complete portions of my letter, p. 526, 
21682, and add any light remarks which occur. 

First, I will answer * Nun. Dor. 's“ question 
referred to by J. W. Ms.“ p. 527. Brain- work 
is known to be very exhausting ; the mental stress 
involved in concentrated attention and in effort of 
will is very considerable, and propertional to the 
difficulty of the intended purpose. The effort of 
maintaining the attention aud will unwavenngly 
concentrated upon a particular object, can only be 
compared to that iuvolved in holding a heavy crow- 
bar out lengthwise at any length. Let any one 
try it, and he will discover what a prodigious 
period of time two or three minutes becomes under 
such circumstances of continual strain, mental or 
physical. I gave up the actual practice of mes- 
meric experiments after I had fully satisfied myself, 
because I found that it was a severe tax upon the 
nervous energies, tending to produce neuralgia, 
and also considered that it was rather a playing 
with a very delicate instrument in the subjects: 
that holding, as it clearly does, a very close relation 
to hysteria and other obscure mental or nervous 
states, in which the medical men are utterly help- 
less, it is not a matter for mere idle amusement. 

“J. W. W—s” (21084. p. 527). has afunuy way 
of mixing fact'' aud opinion. I take it W. A. 
Lee said that there was no real ground for dis- 
cussion about certain facts“ demonstrated longago; 
that is to say, things proved to de fucts. What has 
Lardner’s erroneous opinion about steamboats, 
and its having been upset, to do with this? Lardner 
did not demonstrate anything about steamboats: but 
was foolish enough to assert that a certain thing 
was impossible and untrue, just as “J. W. W—s”’ 
does in this case, and facts proved too much for 
him. 

A number of facts have been presented in this 
matter, and a number of opinions also: the only 
question is whether the asserted facts are facts in 
nature, in which case no subsequent discoveries 
will alter them: but J. W. W—s’’ as a prelimin- 
ary to that inquiry wants an explanation of the 
cu use of the facts, and when told that this is 
illogical, he cannot understand the obvious state- 
ment. 

I mentioned (p. 526) that in a certain condition 
my subject had her eyes closed and the balls turned 
up to the skull. This is a very curious fact con- 
nected with mesmeric trance. If the eyelid be 
lifted, it will be found that the pupil is invisible, 
or only the lower edge to be seen, the ball is 
turned upwards in a manner that no voluntary 
action of the muscles could accomplish. It must be 
seen to be realised ; and this is a well-known fact 
to those acquainted with the subject. Now it is 
pretty evident that no external act of sight is pos- 
sible in such a position of the eyeball. 

Imay add a few remarks on the subject of the 
Yoga. Among other things the Hindoo writings 


teach something further than that the hypnotic state 
is not induced trom the exterior, but is a condition 
assumed by the subject“ as we were told a few 
weeks ago. They say even that the state and 
rewards of Yoga (for its religious and spiritual 
aspect must be borne in mind) are not due to the 
person himself, and are not results of his own 
act and will, but are pure operations of nature within 
kim. Then it must be remembered, thut not only 
does the Puntheistic idea underlie all Hindootsm, 
but there is also the belief in the trunsmigration of 
the soul, and many times renewed life, and there- 
fore they teach that perfect yoga is attained only 
after many stages in different lives, and the action 
of the individual person is not the operating cause, 
but acts ouly in removing the obstacles: that is to 
say, in clearing away the impurities of mutter, and 
permitting the spiritual puritication to occur, which 
will fit the individual spirit for its return to the 
Infinite from which it issued. 

In fact, we have here, in other words, and in 
another form of thought, the well-known doctrines 
of Christian theologians, that all the purifying and 
perfecting operations upon the human spirit are the 
work, not of the man himself, but of the free 
operation of divine grace. 

It is not a little remarkable to find the self- same 
thought at the root of such dissimilar external 
forms: but it explains the fact that those mental 
wonders which the material philosophy of modern 
Western life ignores, have been utilised by the 
mystical religionists of all ages and countries: for 
not only have the Roman Catholics and the Wes- 
leyaus developed in this line, but we tind the two 
stages of trance clearly defined where few people 
know of their existence. I have not the Greek 
testameut at hand, but I believe that the vision of 
Peter, of the clean and unclean meats, is said to 
have occurred in (ance, an expression quite in- 
telligible to all who know how the Easterns seek 
either that, or its artificial form, produced by bhan 
(Indian hemp), or opium; and how the state o 
„ keff ” is their highest idea of pleasure. But the 
writer of the Apocalypse expresy says he wag in 
ecstasy—that is, in the highest state of yoga, aud 
that of so-called clairvoyance: for the word trans- 
lated “ in the spirit ” is, in Greek,“ iu ecstasy.” 

Now for a word on the subject of insensibility to 
pain and fire. When Dr. Elliottson,a generation 
or so ago, introduced mesmeric intlucnce for opera- 
tions, and publicly amputated limbs under it, the 
medical profession hounded him from his position 
as one of the first of their number; leading sur- 
geons pronounced it “ imposture,“ aud pledged 
themselves that it was absolutely imposible that 
under such operations there could be the absence of 
pain. A few months later they did the same thin 
themselves by the newly-discovered agency o 
“ether.” Then they greatly rejoiced publicly that 
this took the field from the mesmerists. 

Now, I invite any reasonable person to consider 
this question. Does not the action of ether and 
chloroform prove that the nerves of sensation can 
assume a state in which they do not couvey sensa- 
tion to the brain, even though consciousness re- 
mains’ Does not this prove the truth of the 
mesmerist's statement? If anyone demands an 
explanation of the way the mesmerist produces 
this insensibility before he will accept the fact, I 
invite him to explain to us how chloroform does it, 
or else to deny that it does it at all. Sigma. 


[21713.] IN reply to letter 21683, I would refer 
the writer to Zhe People’s Friend of 19th April, 
1882 (Dundee). The information given in the 
article on ‘‘ Suspended Animation as to the burial 
of living men, is mainly taken from Braid's 
Human Hybernation,“ published in 1850, and 
Carpenter’s ‘‘ Human Physiology,“ Re * 


[21714.] — Some of the letters which have 
appeared on this matter are very interesting, 
notably those of your correspondent, Sigma. 
Others, again, ask for more data.“ Why ask 
for more“ data“? Is there not already evidence 
enough to satisfy any unprejudiced person that 
thought transference 1s not a hypothesis, but an 
established fact? Because a thing cannot be ex- 
plained, that is no reason for doubting its actual 
existence. How many people, wholly iguorant of 
the simplest facts about electricity, would believe 
in the existence of electric telegraphy, if they did 
not receive tangible proofs of it in everyday life? 

Most assuredly many of your readers did not 
expect to see the thing exposed. I fancy most of 
those interested wished to gather a collection of 
facts, which might possibly shed some light on the 
matter. Who has any right to say that he knows 
all the ways in which the brain can exert its 
energy? So far as we know, there is no action 
which does not excite an equal reaction in some 
way or other. It may not be perceptible, but that 
is a secondary matter. The energy of the brain 
directs the pen or the tongue; what becomes of 
this energy when there is no bodily effort, but only 
the mental one? Is it unreasonable to assert that 
this energy produces—or, at least, is capable of pro- 
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ducing—some effect, without its being directed 
through the ordinary channels of communication? 
I can sve nothing more strange in the subject of 
thought transference than in the varied phenomena 
of electricity and magnetism, or in the effects of 
tho law of gravitation. We have not yet learnt in 
how many ways there can be action at a distance. 
Orderic Vital. 


THOUGHT TRANSFERENCE. 

[21715.]—So far as I know, it has escaped notice 
that the action of gases and vapours upon phos- 
phorus is precisely analogous to their action upon 
the brain; and as phosphorus is invariably present 
in the brain and in the chief nerve centres, and as 
vita] force is, undoubtedly, correlative with physical 
force, surely we should not be justified in regarding 
this fact as a coincidence. For example: Phos- 
phorus burns almost as brightly in nitrous oxide 
as in pure oxygen; it burns with great readi- 
ness in all alcoholic vapours: its flame is 
extinguished by carbonic acid; and soon. Com- 
pare with these the effects of the same gases upon 
the mental faculties. It is easy to construct a 
theory explanatory of the way in which mental 
impressions are formed: for as light produces a 
distinct image, so also does heat, and 80. 
presumably do the other correlations of force. It 
is not so easy, however, to prove such theory to 
be a fact. But, 5 that mau is incapable 
of creution, that he can on y correlate matter and 
fcrce, that even imagination is merely the combina- 
tion of impressions originally received from without, 
I would ask some able mesmerist whether he has ever 
caused a subject blind from birth to imagine a 
eight, ora deaf subject to imagine a tune. The 
apswer should throw some lght upon thought 
transference, and if it be in the negative, it would 
suggest the analogy of two tuning-forks vibrating 
sympathetically. Phynoddere. 


(21716.)—“J. W. W—s,”’ in letter 21684, page 
527, speaks of those who hold his position in this 
discussion as having less sanguine temperaments 
than his opponents. This is perfectly correct. 
“J. W. Ws,“ as well as those who uphold him 
in his vigorous and random onslaughts on matters 
whose modus operandi is not immediately apparent, 
is possessed of a wealth of scepticism and incre- 
dulity that I, for one, do not envy him at all. His 

int of view is scarcely creditable. He is inclined. 
1f his third par. means anything, not to accept any 
weight of evidence in favour of a given assertion, 
because, forsooth, people have heretofore held 
various beliefs, which beliefs were afterwards 
shown to be false. A philosophic attitude truly. 

When I said J. W. W- s had no right to ask 
about the mode of action until we had settled the 
dispute as to the reality of the alleged transfer, I 
supposed (foolishly, perhaps), that he would under- 
stand I meant for the purposes of a scientific in- 
vestigation into interesting natural phenomena, as 
which I of course regarded the subject; but if his 
object was simply to acquire information without 
caring for the logical sequence of the various steps 
in the inquiry, then his question can interest no 
scientist, and should have appeared elsewhere. 

If I could explain to J. W. W—s” how direct 
transference of thought takes place, it might be 
entertaining; but in the present unbelieving con- 
dition of his mind it ond avail nothing; it would 
in no way be evidence that such transference takes 
place at all. “J. W. W—s’' could say: Ves, 
you have explained very lucidly Aow it occurs, but 
you have not a particle of evidence that it does 
occur, and ifit does not occur, where is the ground- 
work on which you base your theory ” F although, 
if J. W. W.—s’s” letters in these columns (see 
poe vols. also) may form a basis for conjecture 

expect that if we could explain, and “J. W. 
Ws“ could comprehend the method of action, 
“J. W. W—s8” would accept thought transference 
as an accomplished fact, and would not wish for 
evidence. 

Meanwhile we are collecting evidence which is 
accumulating rapidly, and the cautious utterances 
of men of rare scientific attainments on subjects to 
which they have given little attention, and with 
which they are scarcely qualified to deal, are merel 
proof of their possessing the power of limiting their 
assertions to matters in which they are at home. 


W. A. Lee. 
THE SANDBLAST PROCESS FOR 
SHARPENING FILES—THE MA- 


CHINERY EXHIBITION. — LATHE 
MANDRELS AND BEARINGS. 


121717.]—Souz time ago an inquiry respecting 
the utility of the sandblast for sharpening files 
appeared in this paper. At the time, my experi- 
ence of its value was not sufficient to justify me in 
expressing an opinion, although I had had some files 
thus treated. Since that time I have tried the 
effect of the process upon worn files, and upon files 
recut and afterwards submitted to the action of 
the blast. I find that files thus treated 
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admirably: worn files that have been simply 
sharpened cut brass and gunmetal very freely, aud 
a new or recut one that has been afterwards 
sharpened is superior to a new oue, in that, when 
cutting brass, the tendency of the tile to run off 
obliquely is lessened. Moreover, the teeth of a 
file thus treated are not so liable to break or to 
clog with pins, thus producing better work. 
Add to these recommendations the consideration of 
economy, and a very fair case is made out in 
favour of the more general adoption of the 
method. 

I regret that I was unable either to exhibit at or 
to attend the recent machinery exhibition. But 
that I have been very full of orders, it was my in- 
tention, or at any rate, my wish, to have exhibited a 
lathe embodyiug some modifications of detail: 
whether they be improvements or not, it is not for 
me to say. The ENGLISH MECHANIC, however, is 
a very good ‘“erhidition,”* and I hope to submit 
my ideas to its readers before lony. 

have seen comments made now and again in 
ours“ respecting the adaptability of cast iron for 
the collars of lathe spindles ; but I think few people 
are aware of its real excellence for this purpose. 
An unhardened mandrel neck will run very well 
indeed in cast iron; but if the neck be hardened 
and ground up true between dead centres, and 
made a good fit to the collar, I think it is not in- 
ferior to one running in hard steel, the surface of the 
cast iron becoming so hard after a little while as to 
be scratched or cut with difficulty. I took out, the 
other day, a mandrel thus fitted from one of my 
lathes, and it was in first-rate trim; I have one in 


my milling machine head also, which runs beauti- 
fully; both of these have been in use some years 
now. 


I will shortly send drawings and description of 
milling centres, &c., as a sequel to what I wrote 
some months ago. W. 8. Brown. 


ORIGIN AND FORMATION OF METAL. - 
LIFEROUS DEPOSITS. 
[21718.]—Your article upon this subject has 
brought to my mind the case of Poolvash, which is 
situated on the south coast of the Isle of Man, and 
a few miles from Castletown. The name means 
„The Bay of the Dead,“ and the shore is literally 
one mass of fossils imbedded in black limestone, 
from which (and I was present at the operation) the 
steps of St. Paul’s Cathedral were quarried. Such 
a wholesale destruction of life as must have taken 
pe there can be accounted for oniy by M. Dieu- 
afait’s theory, viz., that the bay, which even now 
has an ugly reef in the centre, was at one time land- 
locked, and that as evaporation went on the water 
became unfit for animal life. Although copper is 
not found there in any quantities, it occurs in crys- 
tals scattered throughout the thick limestone layers 
and most frequently at their edges; while, curiously 
enough, many of the fossils are coated with copper 
—as if decomposition had set up electrolytic action 
which gives them asingularly beautiful appearance. 
Indeed, to all geologists I say, if you wish to see an 
interesting collection of different formations in a 
small area, go to the Isle of Man, but not until the 
summer excursions are at an end, for the beer- 
drinking Briton out for a holiday is a sadly un- 
picturesque 1 and does not harmonise well 
with sleepy old fossils. Phynodderee. 


THE CAUSE OF EARTHQUAKES. 


{21719.]—TneE terrible disaster at Casamicciola 
draws renewed attention to the cause of earth- 
quakes, and to the diverse opinions held by those 
who have devoted much time to a study of the 
subject. You reviewed, on p. 582, Vol. XXXIV., 
the notable work of the Rev. O. Fisher on the 
„Physics of the Earth's Crust.“ in which the 
hypothesis of solidity is opposed with much suc- 
cess, and the reason of earthquakes is explained in 
a way that derives support from such facts as are 
available. The subject is too recondite for popular 
discussion; but the various views of the recent 
disaster will attract some attention, and I therefore 
send you a few which may be of a little interest to 
your readers. 

Mr. H. P. Malet, writing on Aug. Ist, in refer- 


Y | ence to the earthquake in Ischia, says: — 


„This earthquake was called by Professor Pal- 
mieri a subsidence. Many years ago the Geological 
Muqazine published a paper by me pointing out 
that earthquakes in general are caused by subsi- 
dence, that water is always at work sapping the 
earth beneath our feet, that where a ee 
from this cause bas once happened the locality is 
liable to it again. That in volcanic regions there 
are two forces engaged in the undermining work — 
water and fire, therefore the subsidence is more 
certain. As a rule people seem still to think that 
the cause of volcanoes and earthyuakes exists in 
the ideal heat of the centre earth, but there is no 

roof whatever that there is now or ever was any 
inherent heat or tire in the solid body of this world. 
The old idea that combustible materials existed in 
the deposits of the earth which only required ex- 


descent and eruptive bas been pretty clearly 
demonstrated to be the true cause of volcan:c 
energy. As earthquakes often occur immsdiatel)y 
before eruptions, it is clear that the igueous or com- 
bustible material is set free by this movement, 
with the greater or smaller consequences. If the 
eruption was caused by any general heat in the 
interior, as some suppose, or from local lava lakes, 
as others think, there would be no reason why the 
volcanic energy should be as fickle as it is, or why 
volcanoes should be quite burnt out. The earth- 

uake, the incandescent material, and water explain 
these points. Science has lately given up the idea 
of a fire earth: it may as well give up the theory of 
earthquakes having any other cause than the 
natural gravitation of the surface into the hollow 
places prepared for it by the certain supping of fire 
and water.” 

The most eminent living Italian seismologist. Prof. 
M. S. de Rossi, does not agree with Prof. Palmieri 
that the disaster at Casamicciola was due to the 
subsidence of the earth's crust from the perenuual 
escape of sulphur honeycombing or hollowing oui 
the subsoil. Promising a fuller scientific stucy 
when further details of the event are available. 
Professor de Rossi says that for several days before 
the 25th and 28th of July microseismic movements 
at Rocca di Papa on the Alban Hills, corresponding 
with the indications of the microphone in Rome, 
pointed to a powerful reawakening of internal 
telluric activity. The earthquake which happened 
on the 24th at Cosenza and Catanzaro seemed the 
maximum movement of which those indications 
were the prelude; but their continuance and m- 
tensification were the sure signs of a fresh dynamic 
effort. Of this, however, the topographic point 
immediately threatened could not be determined, 
because geodynamic observatories, 8 D 
localities where the manifestations of the internal 
forces of the earth are most to be dreaded, are net 
yet numerous enough for the requisite induction. 
So by this shock at Casamicciola we could on; 
suspect from the direction of the movements and 
the daily record of the facts noted here and there 
throughout Italy, that the seismic activity was con- 
centrated in the southern regions of the Peninsula. 
The bulletin of the Geodynamic Observatory, issued 
daily from the central office of met, orology, put al 
in possession of the above-mentioned observations, 
microseismic and seismic, of the last few days. 
The earthquake of Saturday evening was known to 
the seismographic registrars in Rome, Velletri, aad 
Ceccano at 9.30 p.m. by very gentle undulations 
between N.S. ca E. W. From what we can gather 
as to this last earthquake, it seems to have teen 
an exact but more extensive reproduction of that of 
March 4th, 1881, and confirming the previsions and 
other data drawn from the same. Prof. de Rossi 
had on that occasion given the salutary adrice fo 
plant seismographic observatories on Ischia aod the 
neighbouring islands; and even in the September 
of last year he had, in company with Profs. hares | 
Stoppaui, Silvestri, and Galli sorters an 
meteorologists only less distinguished than himself. 
made special geodynamic studies on the spot with 
a view to putting that advice in execution. Amon 
other measures towards the same end, he had aske 
the superintendent of one of the principal thermal 
establishments of Casamicciola for a daily register 
of the temperature of the thermo-mineral waten 
and of the state of the sulphur-vents, as the tem pe- 
rature, when it exceeds certain limits and the velou:ty 
of the sulphur escape, are among the surest indi- 
cations of endodynamic disturbance. To these were 
to have been added observations on the ing up 
of the wells, the direction and intensity of the sub- 
terranean borborygm and minor perceptible shucks, 
all of them valuable in conjunction with the deli- 
cate seismic instruments now in use and the micro- 
phone and telephone for determining the telluric 
vibrations. But these and similar measures were 
frustrated by the fear of those interested in the 
baths, that a geodynamic observatory at Casamic- 
civla would scare away the bathers and ruin the 
establishments. So strong was this fear that Prci. 
de Rossi says he and others were purposely kept in 
ignorance of many phenomena that might have led 
to a timely warning of such disasters as thore uf 
March 4th, 1881, and July 26th, 1883. 

It will be seen that to a certain extent Profe er 
de Rossi complains that precautionary measures 
were not taken, because the authorities purposely 
avoided giving the seismologists an opportunity te 
formulate und issue their warnings. The destruc- 
tion of the town and villages could not have teen 
prevented by any number of warnings; but if 
science could have offered a prevision which would 
have saved life, the importance of seismological 
observations would have been established in a very 
definite way. Perhaps more attention will be pod 
to them now—at all events, in favourite places c? 
resort amongst the known volcanic regious. 


ARCTIC COLD. 


[21720.]—Tue whole question seems to me tr t- 
most easily solved, when we consider what de. 


posing to the action of the water to make it incan- really take place. John Hampden, of ever. 
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considers the earth to be a pure plane, and, if it 
were so, it would be a difficult task for me to 
unravel the mystery which seems to exist as to the 
cause of these extremes of temperature; but Mr. 
Suow, I hope, has no clinging towards a theory 
false in every point. Now, to be as clear as pos- 
sible, I must first contradict ‘Calculus ”? in his 
assertion that a moist air causes a great absorption 
of solar heat. It is radiant heat from the earth 
which it does absorb, and not solar heat. First. 
then, we have solar heat is not retarded or absorbed 
by a moist atmosphere to ay appreciable extent. 
Second. Heat radiated from the earth is retarded or 
absorbed by a moist atmosphere, and is not absorbed 
by a (perfectly) dry atmosphere. This, of 
course it is impossible to find in nature: still I put 
it, because on this fact hinges the whole question. 
Third, solar heat waves suffer reflection from 
different layers of air, exactly as do the light waves 
—e.g., the mirage, Ke. Now, if we assume fora 
moment that we are with Hot and Cold” in 
Sweden, and that it is the 8th October, 9 o’clock at 
night, river flowing as usual, temperature quite 
temperate 54°. As the night progresses, the 
temperature falls, probably to 20° F. Whence this 
great change? Simply that a humid stratum of 
air has been carried away southward, and in its 
place a dry, Polar current has set in, which con- 
tains but little moisture, and thus allows radiation 
full play; hence the fall. You can stand upon the 
Alps one moment, in the sunshine, in a scorching 
temperature: the next, in the shade, in a tempera- 
ture of perhaps 20° to 30° below freezing. ere, 
then, we solve the question easily. Above us there 
is but little watery vapour; the heat received from 
the sun is radiated at once, and does not even warm 
the surrounding atmosphere. If a humid stratum 
of air could be interposed, the temperature would 
spring up with a bound. Then, again, near the 
Poles, the reflection of heat rays from the convex 
surface of the different strata of air would allow 
but little to pas through when the incident rav 
Was at an angle of 85; and although the sun could 
be, perhaps, seen at a low elevation, it would be 
impossible to receive from it much heat. When, 
however, a moist upper current sets in again, then 
there is not only a greater refraction of the heat 
rays from the sun, but whatever heat does reach 
the earth is kept there, because its radiation is pre- 
vented. We have much yet to learn, and as much 
or more to unlearn ; but if we carefully examine 
the question, we need not put it down as a hopelees 
one to solve. I have not the slightest doubt but 
that there are temperatures much below — 75 F., and 
a nae illustration of these changes is an ordinary 
greenhouse. The panes, like the air, have no 
filtering action on the solar heat; but they act very 
differently on the radiant heat, and it would be 
possible to so arrange matters as to get a temperature 
of 120 inside such a greenhouse, and then to remove 
bodily the whole roof. The sun would shine just 
the same; but in a very short time, the temperature 
would fall, perhaps, 60, and this without any move- 
ment of air in the greenhouse. All that has been 
removed is the medium which prevents the passage 
of heat waves into space. The moon is nearly de- 
void of an atmosphere, and its temperature will, in 
all probability, range from 100° C. down, perhaps, 
to — 200° C., because radiation takes place without 
auy check. W. J. Lancaster. 


INFLUENCE MAOHINES. 


[21721.]—I SHALL be pleased to do anything I 
can, whether as chairman of committee, or in any 
other way, to settle the question as to which is the 
better machine, the Voss or the Wimshurst 7 I don’t 
kuow whether it is worth while to discuss the 
matter further; but, personally, I shall be pleased 
to take any part that may be allotted to me. 

W. J. Lancaster. 


THE LOCKERBIE ACCIDENT. 


[21722.]—In my letter (p. 464), I referred to the 
error of judgment committed by the station master, 
in introducing a system of bringing the branch 
train to the wrong platform at Lockerbie, but also 
expressed the opinion that as the one company 
erected a misleading signal without giving notice to 
the Board of Trade, and the other persisted in using 
a form of brake which the inspecting officers have 
constantly condemned, the whole of the blame ought 
not to be placed upon the company’s servants. 

I have this morning received a telegram statin 
that the Procurator Fiscal for Dumfriesshire wi 
not take any further proceedings against the station - 
master (who was committed for trial), aud that his 
bail will be at once returned. 

Further legal opinion has been taken within the 
ast few days, and the trials in the Burscough 
unction, Leeds, and Desford Junction acçeideuts 

have received consideration. 

It has often been pointed out iv your columns, 
and also in my pamphlet on “t Accidents,” that ‘tan 
error of judgment, a simple mistake, or au accident 
is not sufficient to sustain an indictment of man- 
slaughter. Berore such a verdict can be ree 
turned, it is necessary that the negligence shall 


be of that serious character known as gross, 
culpable, or criminal negligence.” 

There can be no doubt that the Lockerbie 
station master committed an“ innoceut mistake,“ 
not a criminal act which merited imprisonment; it 
is, therefore, satisfactory to find that no further 

roceedings’’ are to be taken against him; it is, 
5 rather strange that he should be appre- 
hended and committed for trial upon a charge 
(which it was well known to those who had studied 
the subject), could not be sustained. 
Clement E. Stretton. 
Saxe-Coburg-street, Leicester, August 13. 


SCIENCE EXAMINATIONS. 


[21723.] — ALL persons interested in science 
schools seem to be of the opinion expressed in letter 
21700, that the Siriwi of the Queen’s Prizes in 
the elementary sta ze will exercise a very prejudicial 
effect upon the classes: and it may interest Salvo 
Jure“ to know that a memorial to the department 
against the proposed chauge is now in course of 
signature, under the auspices of the Association of 
Science and Art Teachers. The number of students 
who join classes for the purpose of obtaining 
scholarships is very limited, but all are interested in 
gaining the Queen’s Prizes, and value them much 
when won. The proposed alteration would, more- 
over, increase the centralisation of the department, 
and there is already too much centralisation. It 
was stated in an educational paper a few weeks 
ago, that of every pound voted to the department 
by Parliament, fourteen shillings and threepence is 
absorbed at South Kensington and Dublin. It is, 
however, to be hoped, that the formation of the 
aforesaid association will tend to promote the wel- 
fare of science teaching, both as regards teachers 
and students: and the acceptance of office by such 
men as Professor Huxley and Professor Roscoe is 
at least a favourable indication. 

Elswick Science School. Wm. John Grey. 


CABINET-MAKING.—ITI. 


[21724.]—‘' C aBINETMAKER,’’ who made a start 
on pp. 14 and 50 of present volume, but finished by 
leaving the Editor and his fellow-readers in a hole, 
having given the tools required, and described how 
to make a bench, I propose to complete the aubject 
as well as may be. 

We will now start with our first piece of furni- 
ture, which is a table. We will take a common 
deal table with turned legs for a start: the size of 
the one on which I am writing is 29 in. high, 
31t. 2in. long, and 23in. wide. We will begin with 
our legs: tirst, we can buy them ready turned for 
about 28. a set. We take up one and see which 
are the two best sides to turn to the front and end. 
Having fixed on them, we take our trying-plane 
and dress the front straight and fair, and mark it 
and twin to the other face meant for the end, and 
dress it straight and square it off the front and 
mark it end.“ Now, supposing the legs are 2}in. 
square ; we set our gauge to that size and run it 
off the front and end: we dress it down to the gauge 
mark, and the leg is ready for setting off. We 
now serve the other three legs the same way, taking 
care to make them iu pairs; we will now set off 
our legs, and to do this we place them on the 
bench with the end face downwards, and all four 
close together, so that the square edges at the end 
of the turning are in line. Now take your mark- 
ing awl and measure lin. from the top of the turning 
and draw a line across all four legs; now measure 
4in. from the first line and draw another line; 
then measure lin. up from the second line 
and draw another line with your pencil; then take 
your square and transfer the lines to the other 
unmarked face; but be sure and always apply your 
square to the marked edges. Now set your gauge 
to am and run it off the front and end faces; now 
shift your gauge to lin., and run it off the same 
faces, so that you will have two parallel lines to 
cut your mortise between ; now take your mortise 
iron, a gin. one, and then proceed to mortise your 
legs, beginning in the centre between the two lines 

ou put on with the marking awl. Don’t be in a 

urry; take only a small cut af a time, and above all 
cut clean, as it takes twice the length of time to clean 
out a badly-cut mortise that it takes to cut a clean 
one at first. Your mortise is now finished, and if 
right, it should be 4in. long, gin. wide, and just 
deep enough to meet. We now want rails and a 
top: the top will be 3ft. 2in. by 23in.; but if you 
cannot get a board that size, you must joinit. To 
do this, face it over with your jackplane, and then 
place it in the screw of your bench edge upwards, 
and shoot it straight and square ; now serve the 
other half the same way, and if they are right when 
you place them edge to edge they should be quite 
close and flat. Then, with your tools, if you have 
got what has been described, you can dowel them. 
To do this, place the two upfaced sides together, 
and place them in your bench screw, and with 
your marking awl and square draw lines across 
the edges, one about Jin. from the ends, and the 
others about ñin. apart. Then set your gauge to 
sin.—that is, supposing your top to be lin.—ard 


run a short mark across each of the marks you 
made with your marking awl; then take your 
brace and gin. screwed bit, and bore holes, placing 
the screw of the bit where the lines cross ; take care 
and bore fairly into the wood, or you will not get 
the dowels to go into their places. Now get a nice 
clean straight-graiued piece of ash, and round it 
down to nearly gin. by lft. long; then bore a jin. 
hole in a piece of hard wood, and finish the dowel 
to pass through it pretty tight, and with some nice 
thin glue commence putting in your dowels. tirst 
putting some glue into the hole, and then dipping 
the end of the dowel iuto the pot, driving it home. 
and cutting off the rest about lin. from the edge of 
the wood. When they are all in their places, 
round off the ends of them, and heat the two edges 
at the fire, glue, and cramp up, aud you will have 
a good strong joint. Next you must get your 
rails. The side ones will be 34in. long by din. 
wide and lin. thick, and the end ones will be 1in. 
long din. by lin. 

Now dress them up true on the best face, and 
shoot the best edge, square off the face, and with 
your gauge run them to din. wide, and finish them 
to that size. Now place them on the bench marked 
edges uppermost, and faced sides outwards. First 
take the shorter ones, aud measure from one end 
2in., and with your marking awl and square draw 
a line across them. Now measure lin. from the 
first line, and draw another: then take your 
chisel, and with your square transfer the lines to 
the sides, cutting them in with your chisel. Now 
be sure and cut square and clean, or you will not 
be able to get a close joint. 

The top is meant to project over the frame 2in. 
at the ends, and 1}in. at the sides, so I in. at each 
side is 3in., and the thickness of the legs is 2}in., 
which makes in., and the 3in. projection along 
with the thickness of legs is 8in., which, taken 
from 23in. leaves 15in. to neck of tenon. Now 
pon can find the length to neck of tenon in the 

ong rails yourself. Then set them off the same as 


the short ones; them set your gauge to jin., and 


run a line from the mark at neck of tenon along 
the edges and end; then shift your gauge to z in., 
go over them again, and you will have two parallel 
lines to guide you in cutting tenon. 

When you have cut your tenons to the proper 
size, you must cut a rebate off them on their upper 
edges, as you will find the tenon 5in. wide, and 
the mortise ouly 4in. Be sure and cut them nice 
and tight the wide way, and not too tight the other 
way; then you can warm your end rails and 
cramp up, using a little glue, but do not smear the 
job all over. Kow you can cramp up the long 
way, and rub a block into each corner and fair otf 
the top of the frame. Nail on the top ‘rim 
mouldings, or auything that suits your taste, and 
the table is tinished. J. P. 


OBJECT GLASSES—ERRATA. 


(21725.] —I wust plead guilty to some murderous 
attacks on Her Majesty 8 English myself. The 
P. D. is, I think, to blame for the confusion among 
the tenses in letter 21690 (p. 5:30, 20 lines from the 
top). These sentences should read: It is well to 
use 3:64 flint, as the disc, if left thick, will make the 
double concave afterwards, if the usual form is 
attempted.” Will some of ours say why the 
colour test could not be used for the concave and 
convex surfaces? I think with the o.g. Ascalon”’ 
described (21001), the colour test would certainly 
test for sphericity ; possibly other rorms could be 
determined as well. The tools would of course have 
to be accurately ground to contact. I throw this 


out merely as a suggestion. 
Prismatiqué. 


THE PRIZE ESSAY ON THE COM- 
PENSATON BALANCE. 

[21726.]—Ir is 10 years since a prize was offered 
by the Baroness Burdett Coutts, for the best essay 
on The Compensation Balance and its Adjust- 
ments with certain Conditions’’: and the essay, 
written by myself carried off the prize. 

The essay was published in the British Horo- 
logical Journal, but the table respecting the trials of 
a chronometer by Charles Frodsham, with a simple 
brass balance, was not then given by me, but after 
revising the essay, I had it published for private 
circulation, at my own cost, with the addition of 
the table, containing the results with the experi- 
mental chronometer. I shall be most happy to send 

ou a copy of my prize essay for publication in the 

„ as information on the subject is 
now being inquired for, more particularly after 
reading the treatise on ‘‘ Isochronism,” by ‘‘R. E. 
B., who is candid enough to admit that he has 
given an extract, in parts, from a pamphlet on 
The Laws of Isochronism of the Balanoe 1 ği 
by the late Charles Frodsham, Assoc.Inst.C.E., 
which T , to be the best treatise ever written 
upon the subject. A copy was kindly given to nie 
by the late respected author,which I have read over 
and over agaiu with the deepest interest and study. 
I must confess that R. E. B.’’ deserves the best 
thanks of every reader of the “E. M.,“ for the very 


536 


ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 960. 


Ato. 17, 1883. 


careful way in which he has given attention to the 
subject, and I feel a pleasure in now forwarding 
you a copy of the essay, and shall be glad to receive 
any criticism from yourself and your very many 
readers, and trust that it may contain the infor- 
mation that R. M. and R. E. B.” desire. If 
either of these or any other of your correspondents 
would wish for a copy of my essay, by sending me 
their private card, I will forward a copy gratis at 
once, as, if you think fitto publish the essay, 

in your valuable paper will not allow it to 
be done all at once, and it must be continued at 


your convenience. 
W. B. Crisp. 


133, Liv l-road, (late of 174, St. John-street- 
road), Chronometer and Watch Maker to the 
Hon. Board of Admiralty. 

P.S.—It is my intention to publish a second 
edition of my prize essay, with many additions 
respecting the results of the trials of chronometers 
at the Royal Observatory ; and remarks during this 
last 10 years, upon balances, as to weight, diameter, 
and rapid methods of getting balances to time 
and under command of the balance spring, and to 
offer it tothe public at a reasonable price. 


CHAPTER I.— On the Practical Details for making 
compensation Balances, with a discussion of 
the Metals to be preferentially employed, and 
of their proper proportions. 

EaRnsHAW’S Chronometer Balance, or Compen- 
sation Balance, in use to the present day, and known 
as a balance of ordinary construction, is made 
in the following manner :— 

A piece of the best cast steel is selected suitable for 
the purpose, a hole is drilled through it and brooched 
out to its proper size, perfectly straight, a circle is 
struck on the piece of steel, which is filed or rounded 
to this circle ; the size and thickness being deter- 
mined upon according to the size of balance that has 
to be made. It is then set up in a lathe, and turned 

rfectly flat on both sides, and true on the edge. 

This being done, it is removed from the lathe, put 

on to an arbor placed in the turn benches, and 

caught or tipped perfectly true by hand to its exact 
size, as the size cannot be altered when it is fluxed 
over with brags; the hole is then filled up with black- 
lead, to preserve it, and to prevent the brass run- 
ning into it (in which case the centre would be lost); 
it is then put into a crucible with as much of the 
best brass as will cover it, the crucible being placed 
within a small furnace or stove made for the pur- 
pose, and the melting process commences. The 
operator watches the progress of the melting of the 
brass with great care ; experience is required in this 

rocess, as Well as all through the manipulation of 

e balance. When the brass has sufficiently run or 
fluxed over the steel, it is removed from the furnace, 
and allowed to cool gradually. This operation hav- 
ing been finished to the satisfaction of the workman, 
the superflous brass is filed off, and the edge, which 
is now thick with brass, is well and carefully 
hammered until it assumes a degree of hardness. 
This hammering will soon prove if the melting has 
been well and properly done. It is now again re- 
moved to the lathe, and set up perfectly true and 
flat, and turned out to its required depth and thick- 
ness. It is then taken from the lathe, and the arm 
is now filed or crossed out toits proper shape and 
figure. Great care is required in filing or crossing 
out the balance, that the tiles do not slip on to the 
turned edge of the rim. Judgment is now required 
on the part of the workman iu obtaining and work- 
ing up the balance to its proper proportions, which 
experience has determined to be thus:—one-third 
of steel to two-thirds of brass. So that, if the rim 
of the balance under construction is to be three- 
hundredths parts of an inch in thickness, its proper 
5 should be two-hundredths parts of 

rass to one-hundredth part of steel, und whatever 
thickness the rim of the balance has to be made, 
this is a universal rule, carried out in the making 
of the compensation balance for the smallest watch 

up to the ordinary two-day chronometer. It is a 

known fact that both brass and steel expand in heat 

and contract in cold, the ratio of the brass being as 
nearly as possible 3 to 2 of steel, or, as 3 are 
to 2. The brass has a tendency with every change 
of temperature to move one way, the steel has also 

a tendency to move the same way, but not so rapidly; 

but the force of the brass bends the steel with it. 

Thus, then, the two metals act pleasantly and uni- 

formly together. In making balances, great care 

must be taken that they get no bruises or bendings, 
for if they get a bruise on onc side more than the 
other, so as to indent the rim, that part will be 
less affected by heat or cold than the other portions 
of the balance. A method of rubbing the brass with 
heavy burnishers whilst the balance is in rapid 
motion upon the lathe has been suggested by some, 
but it uppéars almost impracticable that the pores 
of the balance can be so well filled in, or that a 
sufficient degree of hardness can be imparted to the 
balance by this means, aud the hammering process 
is 30 well managed that very rarely an indentation 
occurs upon the steel. Two screw holes are now 
drilled, one on each side of the arm, directly 
opposite each other, to which are affixed the mean- 


time screws. The balance-maker now sees that it 
is all well filed and squared up quite true, and that 
it is free from flaws or saudmarks;and the riin of 
the balance may now be said to be ready for polish- 
ing. It is again set up in the lathe, and it receives 
a beautiful polish, which is usually done with the 
finest emery, and polishers of steel and ivory, the 
latter imparting to it a very square and clean 
appearance. The rim of the balance may now be 
supposed finished ; it is taken from the lathe, care- 
fully cleaned, and ready to receive its weights and 
mean-time screws. The weights of the compensa- 
tion balance are made in the following manner :— 
A piece of the best brass, well hammered, aud sutti- 
ciently large in circumference, is set up in the lathe ; 
a ring is turned in it so as to fit the rim of the 
balance; this piece is then divided by a wheel- 
cutting engine into twelve or fourteen parts. 
Then you will have six or seveu pairs of pieces of 
equal size and weight, which are either turned or 
filed into the required shape. A well made screw 
is titted with countersunk head into each of the 
weights, which fixes it to the rim of the balance. 
The mean-time screws are also now titted. The 
weights of the balance wheu fixed at equal distances 
will produce a balance in the full sense of the term, 
equal in all its parts. As the weights on the rim 
of the balance require shitting tor the purpose of 
adjustment for compensation, a good deal of at- 
tention is required in the fitting of the slot in 
the weight to the rim of the balance, without 
bending ortwisting it. The circular, clean appear- 
auce of the weights when finished, gives to the 
balancea very handsome appearance, and it is a 
piece of work when well made that does the work- 
man great credit. 


The compensation balances for watches and 
pocket chronometers are made precisely in the same 
manner as described. The size of balance being 
determined upon by the size of the steel before 
melting or tluxing over with brass. After the rim 
has been made to its proper size, four holes are 
drilled one at each end of the arm, and the other 
two exactly at equal distances trom the centre of 
the arm, aud standing as it were in two straight 
hues. These holes ure tapped, and fitted, with 
well made screws which are termed quarter screws, 
and they are never to be removed from their 
position for the purpose of compensation, but are 
used for timeing in di 
the balauce under the perfect control of the 
pendulum spring. A series of holes are drilled at 
equal distances from each other, being all proper! 
divided by a small dividing plate, and fitte 
(generally) with six or eight screws on each side of 
the rim. The proper weight of the balance is 
made, by the number of screws applied, which 
should all be well and exactly made, so that each 
screw shall fit nicely in auy of the holes tapped in 
the rim of the balance, so that the screws may be 
removed from one hole to ancther as may be re- 
quired for the purpose of adjustment for compensa- 
tion. Often great trouble and annoyance are 
given to the practical adjuster by having balances 
to work upon with screws titting only in the holes 
as they are placed by the balance-maker. In all 
balances made for adjustment, it is a very im- 
portant point for the maker's attention to see that 
each screw shall fit well and properly in any hole 
of the rim of the balance that may be determined 
upon for the final adjustment of the balance in 
compensation, In no part of the trade is there 
more trickery than in this highly-flaunted word— 
compensation balance. The adjusting of it being 
understood ouly by a few watchmakers ; and I here 
boldly assert, uotone watch out of one hundred sold 
to the public as compensation-balance watches 
are adjusted at all. The enormous quantity of 
Swiss watches with which our home and foreign 
markets are glutted, have mock or imitation 
compensation balances very badly made, and not 
cut open or through the laminiwe. These balances 
certainly, as far as time-kceping properties are 
concerned, are useless, and are simply imitations 
of a good compensation balance. 


There can be uo doubt that balances composed of 
brass and steel, made with properly proportioned 
lamine, have answered so well, that a recome 
mendation of other metals must be reccived with 
great caution. Compensation balances have been 
made of silver aud platinum: these balances were of 
large size, aud being very soft, they were cut open 
in the centre; and I much question if they would 
retain their figure if cut open at the ends, close to 
the arm, from the degree of softness they possessed, 
From this cause the metals are not so suitable as 
brass and steel, which, when used in proper pro- 
portions, the balance so made maintain a degree 
of truth aud firmness not to be surpassed by the 
use of other metals. And from experience we find 
a well-made balunce will compensate for the 
variations of the pendulum spring, from the smallest 
size Watch up to the largest chrunometer balance, 
retaining its shape and figure, and acting easily and 
comfortably in a temperature of 30°, with aa error, 
which will form the subject of another chapter; 
and when we see the wonders the ordinary com- 
pensation balance has done, in reducing from 


erent positions, or in bringing 


minutes to seconds the errors uncompensated or 

unadjusted watches are liable to, one may ex*laim : 

—‘* How much nearer perfection can we arrive? 
(To be continued.) 


M. RAOUL PICTET'S NEW STEAMER— 
ERRATA. 

E my letter on M. Raoul Pictet’s New 
Steamer, last week (p. 528, No. 21687), there occurs 
a printer’s error materially altering certain para- 
a hs. The word stem is printed stern two 
or three times; but the context, if considered by 
any one apprised of the circumstance, will show 
which word should be read. 

Edward Ooory. 


REPLIES TO QUERIES. 


— peoe 


„„ [n their anstcers, Correspondents are vespeet- 
ply requested to mention, in each instance, the tire 
and number of the query asked. 


[49003.] — Tasmania.— There is plenty ot 
cleared land to be purchased privately at frora £4 
to £10 per acre; in most cases, however, it bus 
been well worked, if not exhausted, requiring to 
be generously treated with manure before | 
return can be expected. The Government = 
gives grants of land to emigrants paying their own 
passages —in all cases uncleared land. An emigrant 
must not expect to make much out of the timber 
on his grant. Unless the land is very far back, it 
has probably been well picked over by the 1 
who obtain licenses to split ou Crown lands : aud 
if the land is very far back, the price of the timber 
will not pay for its carriage. At the same time, 
the emigrant would probably find plenty of tamber 
good enough for splitting posts and rails for feners. 
and doubtless a tree or two that would 170 D 
paliugs and shingles for house building. The Tas- 
manian Government have lately seut home an 
emigration agent (Mr. Humphries), who will 
n make himself known to the Engb:d 
public through the newspapers, and who will give 
ull information regarding the colony. At the same 
time, it is only fuir to mention that he personally 
kuows very little of the place. The pamphlet he 
is to be armed with is, however, written by a prac- 
tical man, and ought to be reliable; but I have 
not seen it.— ANTIPODES. 


[50315.]—Rice, and its Food Value.—I de 
not think that Dughbert’’ has advanced any 
nearer to a solution of the problem be bas 
apparently set himself by his latest communicanen- 
So far, it appears, I have the sole honour of 
taking any notice of his query, and it seems that 
he would rather I had let it alone. But, seriously, 
does not your correspondent allow the susyicion to 
enter his mind that perhaps, after ali, it is the 
fault of his query that it has not been answered to 
his liking’ When I replied in your issue of 20 
long ago as May 11, I said that I could not under- 
stand what it was that he wanted, aud the only 
explanation he vouchsafes is that he wants some 
better analyses than those already considered ample 
by experts. No doubt, it is alas! ' a great pity 
that people will not consider what they eat as 
something more thana matter of satisfying one's 
hunger or taste; but the great majority of the 
world eat to live, not live to eat, and really life is 
too short to make a study of how much food value 
one sort of rice contains as compared to another. It 
may be true, as Daghbert' says, that the different 
varieties of rice do not contain his proportionate 
constituents in each and all; but the differences 
must be small, and as people don't eat dry rice, 
but rice containing 77 per cent. of water, the dif- 
ferences must in reality be infinitesimal. It is of 
a great deal more importance to the human 
economy to learn how much of the pound of 
rice pudding the stomach will digest, than to 
discover the exact decimal percentages of starch, 
gluten, and mineral matter. It is a pity that your 
correspondent did not explain what he meant by the 
sentence ‘‘rice cannot be long substituted for 
potatoes without producing scurvy,’ because as 
everyone who understands the English language 
will tell“ Daghbert,’’ that means rice can pro- 
duce scurvy. The“ &.“ that! Daghbert'' now adds 
does not alter the sense, but simply widens the 
stutement as he understands it. He means, I tind, 
that it is the exclusion of potatoes, &c., not the 
inclusion of rice, which causes scurvy. Unfortu- 


nately, this stateinent is as wild as the first; unlews- 
all kinds of 
will 
people managed before 
i why potatoes, which 
must be luxuries to Laplanders, for instance, should 
be conceived to exercise so potent an effect against 
scurvy, when we know that lime-juice, the few 
berries found in Arctic regions, and even fresh 
meat itself are thoroughly efficient anti-scorbutics. 


the“ &c.” is to be taken as excludin 
food except rice. Perhaps ‘‘ Daghbert*’ 
kindly explain how 
potatoes were cultivated, an 


‘*Daghbert’’ says he need say nothing with 
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regard to the water in food, which I seem to think 
is excreted from the body without effort of any 
kind. I don’t think what I said will quite bear 


that interpretation, because every action that goes 
on in the human economy must be work of some 
kind or degree, however small, and as your corre- 


spondent deals so largely with the infinitesimals, he 
no doubt makes a great point of the water in a 
lettuce, say, or in rice; but I am at a loss to 
understand why he should take so much notice of 
the water in meat and refuse to recognise it in rice, 
as it is generally eaten by human beings. Am I far 
1 in suggesting that Daghbert must be 
one of those whom the Yankees call one- horse 
men,” those who ride a hobby to death, and con- 
ceive that their own narrow ideas of diet are the sum- 
mum bonum of earthly existence? If he will clearly 
state what it is he wishes to know, I have no doubt 
that some of your readers will endeavour to help 
him. I for one have no intention of aiding to my 
mental worry by bothering myself as to the 
analysis of the potatoes I buy at the greengrocer’s 
and those grown in my garden, although I kuow 
they are better boiled in their jackets than without 
them.—A. K. B. 


[50577.] — G. E. R. Locomotives. — The 6ft. 
coupled engines work some of the expresses, and 
many of the stopping trains, down the Cambridge 
line to Norwich, be The 7ft. singles have, many 
of them, been lately rebuilt, and work some of the 
fast trains down the same line. The express trains 
from St. Pancras are generally worked by cft. 
four-coupled engines, with a bogie on four wheels 
in front. Would some one give a drawing of the 
new 7ft. four-coupled express engines, as I believe 
one has not appeared in E,M.’’ :— Burr. 


(50601.]—Slide Rule.—On Routledge rules, the 
figures in columns under Square, Cylinder, Globe, 
are gauge points intended to be used for obtaining 
the contents, or pounds of square, cylindrical, and 
globular materials specitied in first column, but 
which gauge points (as commonly marked) are 
much better adapted for wasting than saving time 
in calculations, in consequence of errors aud omis- 
sions of figures and decimal points. Thus, taking 
only the first line with corrections, we have— 


CYLINDER. 


BQUARE. | GLORE. 
F.F.F. FLLLLLFEL IL | F. L 
Cubic Tns. 573} 83 1 106 1273 105 191 


Corrections 0057 083, 1 106 u '001106| 1°91 


The correct gauge points for square being 


under— 
F.F.F. = the sq. ft. end area of lft. length in 
1 cubic inch. 
F. I. I. sq. in. 5 of lft. length in 
1 cubic inch. 
I. I. I. sq. in. rm of lin. length in 
1 cubic inch 
For cylinder under — 
F.I. = circular inches end area of 1 ft. length in 
1 cubic inch. 
I. I. = ji 15 of lin. length in 
1 cubic inch. 
And for globe under— 
F. = globular feet; I. = globular inches in 


1 cubic inch. 
Circular inches being = inches diameter squared, 


and globular feet or inches = feet or inches dia- 


meter cubed. In applying those gauge points and 
Routledge’s rule, the lengths, &c., set on slide 
C OPP. gauge points on A; opp. the side of square, 
or diameter of cylinder or globe on line D, being 
Next, for polygons. 


answers on The gauge 


points represent their respective areas for the stated 
number of sides when length of each side unity 


No. of Sides. 5 | 6 7 8 
eaS aona. 1°72 2598 3.6339 4°82S 

No. of Sidas... 9 10 11 12 

Ar cas 6˙•1818 | TEH 9° 2656 11:196 


One side squared, multiplied by multiplier above, 

iving the area of respective polygon of stated 
number of sides. And lastly, for pumping engines. 
the G.Pts. being based on 7lb. per sq. inch or 
7854 x 7= 5˙4978lb. per circular inch of steam- 
engine pistons working the same length of strokes 
as pump buckets, and reckoning a column of water 
l yard high 1 inch diam. = IIb. Then the diameter 
of any pump squared, divided by 5:4978, gives the 
number of circular inches of piston required (for 
G. Pt.) to balance each yard column of water in 
pump; and by Routledge’s rule, when the height 
in yards, lifted by pump, and pump’s diam. given 


and no friction, 1 on slide 5 set opp. G. Pt. on A: 
opp. yds. lift ong is the diam. of piston in ins. on 
D.— BUTTERSHAW. 

(60624.)—C.RB. Engines (U.Q.)—The engines 


on the train in the Lockerbie accident were Nos. 84 
and 78, both 8ft. 2in. poly re The latter had recently 
been in the shops, and had come out so trans- 
mogrified as to be quite unrecognisable as a Cale- 
donian engine, having been fitted with bell-mouth 
chimney and a different arrangement of painting 
adopted, the frames being coloured a chocolate tint, 
while the boiler remained blue. It is also fitted 
with the Westinghouse automatic brake to driving, 
trailing, and tender wheels. Nos. 76 and 114 have 
also been so altered, with the addition that the 
Westinghouse coupling is brought round to front 
of engine for coupling to pilot. A large brass 
number plate is placed at side of cab. e other 
repairs consist chiefly in new axle-boxes, exhaust 
pipes, injectors, regulator handles, &c., &c. I, 
some time ago, gave dimensions on Northern bogie 
1 5 If Mr. Thompson would look over back 
indices, he will find them—I mean 125 to 129 — 
7ft. coupled class. I understand him to mean 
those, and not the Oban bogies.— CARSTAIRS. 


e C. E. Stretton gave a 
list and length of 44 English, Irish, and Scotch 
tunnels in the ExoLIsn MECHANIC of July 20th, 
1877. I believe that Woodhead is the longest, Stan- 
edge the next, and Littleboro’ the 6th in length, 
are through limestone, but not certain. —TONNELIER. 


50746. — American Organ.—I must venture 
to tell“ C. K.“ what I think about the American 
organ, though it may go somewhat against the 
general run of opinion. I don't at all think the 
bending and voicing has really much to do with 
the tone; it what I call damps the reeds, and so 
makes them less loud, and consequently improves 
the tone till you get the full sound, when the harsh- 
ness becomes quite apparent. If a row of reeds is 
so fixed that the sound mostly comes from one part, 
so that a cushion of wadding can be placed over it, 
the tone will be improved. So it also is if the 
strength of the reeds is properly proportioned to the 
power of wind. From all I have heard, I don’t 
think the shape has much to do with the freedom 
from harshness, tlough I think the material of 
which the reeds are made has something to do with 
it. Silver is better than brass, and steel still better. 
Ebony gives a nice tone: but much depends upon 
each reed having a separate independent tube pro- 
perly proportioned to the size of the reed, with a 
slide at top to regulate the sound, but not to tune 

y. This will not do at all. From what I have 
tried, I think glass would make a great improve- 
ment, though it would be very troublesome to 
make the tubes of.—Epwarp Tuos. Scort. 


[50764.]—Perspiring Hand.— Has Puzzled ” 
tried alum dissolved in water? Soak the hands in 
the solution, and rub in briskly.— HypRavLic. 


50776.]J— L. and S. W. Locos.—To ‘‘ CLYDE.” 
— The class about which there has been so much 
discussion have only l74}in. cylinders. I shall 
send you full dimensions when I have time. — 
CARSTAIBS. 

[50789.]—L.B. & 8.0. Express Engines.— In 
answer to R. H. G.,“ I beg to submit the 
following particulars of the Devonshire” D 


class engine :— 
Diameter of cylinders ........ 74 in. by 26in. 

j of leading and driving 

wheels 6ft. Gin. 

59 of trailing wheels. 4ft. Gin. 
Total wheel base loft. 7in. 
No. of tubes (262) out. dia. l4in 
Length of tubes .. . I oft. 6in. 
Heating surface (tubes). I 08228. ft 

53 „  \firebox)...... 102 sq. ft 
Total 1184˙289. ft. 

Grate area ......00. e 178. ft. 
Capucity of tender 2,200 gallons. 

Tons. Cwt. 

Weight on leading wheels...... 13 18 

„ on driving, ‘ 13 16 

„ on trailing , 8 8 

36 2 

— D. C. B. 


50793. G. W. R. Engines. — The G. W. broad - 
gauge engine Bulkeley is no myth, as I have re- 
catedly seen it running through Ealing Station. 
he name is a misprint. It is spelt as above.— 
EALINxO. 


[50793.]J— G. W. R. Ene ines. Bulkeley, in my 
former reply. p. 393, is not a misprint. I saw the 
engine for the first time last January, when she 
took the day mail by which I travelled from 
London to Bristol. I was glad to see the complete 
list given by G.,“ on p. 533. Many of these 
engines have been rebuilt. I have never seen 
Kertch, nor have I seen Wizard for a long time. 
Perhaps Bulkeley is one of these, rebuilt under a 
changed name.—T. P., Shaftesbury. 


(50941.| Chemical Action (U.Q.)—The white 
precipitate formed is BaSO,, the sulphate being 
produced by the oxidising action of the KNO, on 
the sulphur in the Na,S,0;. The latter part of this 
query is not sufficiently explicit.— W. E. HADEN. 


[50957.] — Algorabilla.— I cannot help this 
querist to much information, but if by Algorabilla 
is meant Algarovilla (perhaps printer’s mistake), 
then he will probably find what he uires by 
searching botanical works under head Prosopis. 
Algarovilla is the seed and husk (practically the 
po \ of Irosopis pallida, chiefly found in Chili. 
. dulcis is widely spread over Central and South 
America, and its pods are called Algarobo, a name 
which properly belongs to the pods of Ceratonia 
siliqua : they are used as cattle food; but those 
of J. pallida contain tannin. I had written thus 
far when it occurred to me that I might find some 
note of it in Slater's Manual of Dye Wares,” and 
there I found Algarobillo, an astringent matter 
found in the pods of a South American tree, Bal- 
samo carpum crevifolium, It contains 68 per cent. 
of tannin, and is recommended as a material for 
the preparation of pure tannin.” That is no doubt 
Balsamocarpon brevifolium, and if so, is most likely 
another name for /’rosopis pallida, and other 
species of Prosopis.— NUN. Dor. 


[50961.] — Weights and Measures. — Full 
information can be obtained at the Standards 
Office, 7, Old Palace-yard; but whether they 
sell copies of them there I do not know.— Nux. 
Dor. 


150975.] — Swelled Gelatine Process.— The 
querist should give the page where the article 
appeared: for as his question stands it is umpossi- 
ble to know exactly what it means.—T. P. 


[50981.] — Hydraulic Cranes for Ships.—I 
do not think much has been done in this direction, 
though of course it is quite possible to extend the 
system of moving turrets by hydraulic means. It 
is applied to dredgers, a model of one being at the 
Fisheries Exhibition. There is no storing of the 
power, though; that is supplied by high-pressure 
pumps driven direct by the steam engine; so that 
there is probably no cconomy in using hydraulic 
machinery except under special circumstances.— 
T. P. 


F as Fuel. — There is a 
great deal on this subject in back volumes, and on 
p. 233, Vol. XXIV., an illustration of a method of 
blowing the petroleum into the furnace. I think I 
saw recently in Engineering some illustrations of 
the arrangements adopted in Russia for working 
locomotives and steamboats by means of petroleum 
as fuel.— ESSAR. 


450983.] — Steam. I do not p the difficulty. 
In a locomotive, especially when the steampipe 
goes as directly as possible to the valves through 
the smokebox, the effective pressure will be very 
little less than the boiler pressure—say, 5lb. less. 
I do not think that is what the querist means; 
but I cannot say further until he explains. —Essar. 


[50984.] -Income-Tax Assessment.— The 
assessment of a houso is its annual value to let, 
and judging by the rateable value given in this 
case, that is about £17 or £18. It is assumed that 
lls. per week includes all rates and taxes: if not, 
it is quite time the rateable value was raised.—THE 
LIMB. ö 

(60985.]—Stencilling.—The querist must pro- 
cure a few scrolls from the artists’ supply stores, 
aud trace out his designs with an H pencil on card- 
board, or with a steel point on thin brass. Then 
cut through with a sharp knife.—J. T. M. 


(50993.]—Friction.—The us statement in 
connection with friction is, that if depends on pres- 
sure, and not at all on surface; but there is reason 
to believe that surface has some influence, and that 
speed also may exert a further influence.— T. P. 


50999.] — Silvering Guttapercha. — This 
query is not very definitely expressed, but the dull- 
ing of the silver is probably due to the fact that it 
is not washed and promptly dried after depositing, 
though whether it is deposited or not it is impos- 
sible to say from the wording of the query.—T. 
J. M. 


51005.]—Fairlie Engiaes.—If „E. E. R. T.“ 

ill refer to p. 108, Vol. XXX., he will find the 
Fuirlie engine fully described; and if also he will 
refer to Mr. Fairlie’s book, Railways or No 
Railways“ (Effingham Wilson, 1872), he will find 
photos of some of the leading types of Fuirlie 
engine. NUN. Dor. 


ae he Carriage Duty.—The only way to 
obtain a definite reply to this query is to write to 
head-quarters, the Inland Revenue Office; but 
seeing that the duty is also levied on two-wheeled 
vehicles, I imagine the bicyclists and tricyclists 
would have cried out long ago if they had 
been made to take out an annual license costing 
158.— Essar. 


[51009.]—Oboe.—I think G. H.” will find 
answers to his questions by looking in the back 
volumes. For instance, there is much useful in- 
formation in Vol. XXIX., pp. 20, 41, 92.—C. T. 


[51015.]|—Sympathetic Inks.—There are no 
inks which exactly answer the conditions. A weak 
solution of sulphuric acid is visible only after being 
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held to the fire; and solutions of the salts of cobalt 
make inks which are when dry invisible until 
heated. See the indices for a vanishing ink.—J. 
T. M. 


[51019.] - Painting. — See a reply on p. 392, and 
get tbe following pigments for your colours: 
adiau red, vermilion; for pink, stain white lead 
with either, or lake; for salmon, stain white 
lead with Venetian red; for green, buy the shade 
ou want; bluck, use drop black; for browns, 
lues, orange. yellows, use the pigments of the 
shade required; for drab, use raw or burnt umber, 
and white lead with a little Venetian red; or mix 
white lead and Prussian blue with little ochre, or 
yellow ochre and lampblack.—Tommry. 


[51040.] —Mfusic.—I agree with Organon 
that it is necessary to acquire a mastery of the 
pianoforte manual in order to become a proficient 
performer upon it; but I disagree with him in the 
point which he appears to conceive to be of such 
great importauce—namely, the initiation of study 
by blindtuld practice. I demur to this as being 
essentially unscientitic in itself, and contend that 
the proper plan is to acquire intellectually a general 
scientific principle of execution which can be in- 
ee aes fa lied by the student at any time to any 
music placed before him to perform. For this pur- 
pose, it is necessary to acquire a practical knowledge 
of scientific fingering in all keys, major and minor, 
in passages of octaves, sixths, thirds, tenths, double 
sixths, double thirds, chromatic flights, passages of 
chords of the diminished seventh in close and dis- 
persed harmony, progressions of chords, full and 
arpeggio, and, in fugal passages, to deduce from 
the general principle to which I have referred, 
immediately and impromptu, the proper scientific 
fingering essential to correct and appreciative inter- 
pretation. This knowledge can hardly be acquired 
oon. from oral instruction, or, in the case of self- 
taught students, by diligent application, in con- 
nection with practice, to theoretical and practical 
works, some of the most excellent of which I 
have indicated. It is unnecessary to follow 
con where he is aberrantly irrelevant.— 


[51044.]—Fir and Deal.—I am at a loss to 
know wh my answer to this query has dis- 
pleased E. T.,“ and cannot quite make out 
what he objects to, as his style of composition 
seems strangely involved. Gamma Sigma” 
is query, and to the same effect 
. I did not say, or imply in any way, 
that all fir is classed as timber, ‘‘even below the size 
of deals.“ What I stated was, that pine and fir 
imported in logs is called ‘‘ timber,“ in contradiction 
to deals, &c. As to lengths, I assert that the term, 
% deal, as applied to a piece of fir timber im- 
ported, cut to a section of 9in. by 3in., is quite inde- 
pendent of the length of such piece, and that, as 
a matter of fact, they are imported in lengths 
varying from 3ft. to 30ft. or more. I buy many 
oe ds annually, and ought, therefore, to know. 


— 
. . 


[51064.]—Soldering.—If you make your metal 
surfaces quite clean and free from grease, there 
will be no difficulty at all in the matter. If they 
are at all greasy, as a matter of course the solderin 
fiuid will not spread over the surface, but will ro 
up as water would under similar circumstances, and 
the solder will do the same, because it will only 
adhere where the fluid does. If you put an 
additional drop of fluid on the work whilst the 
solder is melted yeu will, no doubt, get it to spread, 
but you will do the work cleaner if you tin each 
surface first and float them together with a drop of 
the fluid. There is no object in overheating: it 
evaporates and burns the fluid, instead of leaving 
it as a flux. “soldering fluid’? I mean 
** Baker's preparation for tinning and soldering,” 
which will solder iron, brass, or any metal which I 
know of except aluminium.)—R. T. LE wis. 


(51064. —Soldering. To “C. R.?“ — As you 
Speak of using, a ffin burner, I may just 
say that you have probably allowed some paraffin 
oil to come in contact with the solder, and if so, 
it would be almost impossible to make a joint. 
(I may mention, in this connection, that if paraftin 
be spilt on a piece of lead, it—the lead—may be 
readily rubbed away upon the finger ends.) No 
matter how closely two pieces of metal are fitted 
together, on applying chloride of zinc to the edges, 
by means of a thin strip of tin, so as not to spread 
it over the adjacent surface, then heating and 
applying suitable solder (ordinary tinsmith’s), it will 
run quite through the joint; but beware of paraffin. 
Why dou't you use a blowpipe in conjunction with 
two halfpeuny candles stuck together? Note— 
flatten the end of the blowpipe so that you can, 
with a little practice, hold it firmly together between 
your teeth, and so have the use of both hands. I 
enlarge the hole in the ordiuary optician’s blowpipe, 
by means of a fine needle, flatted on a set stone, 
into a reamer. I muy as well introduce here a 
cutaneous convexity to the notice of many of 
„ours, who will have experienced the nuisance of 
files being choked up with lead, solder, or the in- 
evitable piu, which spoils the nearly finished 


surface upon steel, iron, copper, or brass. Whilst 
filing, repeatedly dip the file into thick soapsuds, 
the pin will find no resting place, ard the file may 
be readily cleaned of lead, &c., by means of the 
wire carding. Finally, most of us will have ex- 
perienced the difticulty of cleaning the hands after 
a day’s soldering : this can be all readily removed by 
wetting them with the paraffin oil, which is so 
antagonistic to the welfare of our soldering opera- 
tions, and finishing off with soap Memo.—You 
will never be able to forge anything 5 
(especially steel) if you put any copper, tin, lead, 
zinc, or brass, into your forge fire. Sulphur is the 
blacksmith’s bite noire.— A., Liverpool. 


[51124.] — Watch Construction. — I should 
advise G. F.“ to replace his m. s. in barrel by 
hooking the outer end in first, then twisting the 
spring round and round until all is in; but you 
ust We careful to keep the spring as near flat with 
the barrel as possible whilst turning, or you will 
have it spiral. Then there is the m.s. winder, to 
be bought at any toolshop for 2s. or 2s. 6d., which 
was illustrated a short time ago. Some use a 
home-made tool: a piece of round steel (as shown 
in sketch), with a hook put in near the end, and 


l 
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the other end driven into a file handle. The tool is 
held in the right hand, barrel and spring in the left, 
then placing the hook of tool in the centre hook 
hole of spring, you coil it up till it goes into barrel. 
If you prefer either of these last methods, I would 
advise you to have several different sizes of arbors, 
so as to correspond with size of barrel arbor. In 
the m.s. winder, you will find the arbor is held in 
by a setscrew, so that it can easily be changed. If 
you do not adopt this plan, you will find that in 
the majority of cases your springs will very soon 
break, perhaps the first time of winding, which is 
not very pleasant.—SHEFFIELD IMPROVER. 


[51139.] — Slide-Rule Practice.—There are 
several methods of finding by slide-rule the weight 
of a flat wrought iron bar, 12ft. long, 24in. wide 
jin. thick; but supposing our illustrations confined 
to two, and the specitic gravity of the bar equiva- 
lent to 480lb. per cubic foot, or lft. length of 
38q. in. section = llb. 


By Routledge’s Rule. 


Ist: Setting 1 on slide Ë opposite 875 on line A; 


opp. 2°5 on Bis nearly 1°48 mean square on D. 


And 
2nd. Setting 12 (length) on B opp. 3 On A; 


or 120 on 5 opp. 3 on A; 
opp. 1°48 on D is the ans. on A = 87-51b. 


Or, next — 
By Double Slide-Rule. 


Setting l on slide N opp. 875 on line A, 
and 12 on do. B opp. 3 on line A, 


opp. 2°5 on do. N is the ans. 87-5lb. on 1 
In the last method all at one setting.— Burrkk- 


SHAW. 


(451139. |—Slide-Rule Practice.—As there are 
27°727 cubic inches in each pound of water, and as 
the specitic gravity of malleable iron is to that of 
water as 7788 to l, therefore the number of cubic 
inches in each pound of malleable iron is— 

97-797 

ZLAZI = 3:5602 = 188692. 
TS 
That 1:8869 is the square root of 3:5602 is at once 
read on the slide-rule when the slide is pushed 
home; 1:8369 is the gauge-point on slide rules for 
finding the contents of prisms of malleable iron, 
and must be taken on line D. The contents in 
pounds of the bur of malleable iron, the dimensions 
of which are given by Joseph Butler, are, there- 


fore as follows: the product of the breadth 2-5, and 
thickness C 875. being 2°1873— 
1447 2˙1875A 
18809 D⸗ 
I have marked the above so that J. B.” may 
work it out on the slide rule. The subfixes AB, 
&c., refer to the relative lines so marked on the 
rule, and the direction is to put 1:8869 on D. 
opposite to 144 on C; then 85:5 on B will be found 
opposite to 2:1875 on A. If the square root of 
2:1575, which is 1-479, be taken, then the reply 
will be found on C, opposite 1°4790n D. This is 
the most convenient mode, as the decimal point in 


~ 


the reply is more readily found correctly.—E. E. S. 


= §3'5B pounds. 


[51147.]—Legal— Highways. — Your query. 
by one that a vestry had been held, is some- 
what confusing, as no vestry, properly so termed, 
can be called unless the notice is signed by a church- 
warden, overseer, or rector, vicar, or curate. But 
what I apprehend the urban authority or local 
highway board did in your instance, was to call 
what is termed a board meeting (not a vestry) 
under their Act (the Public Health Act), 38 and 35 
Vict., c. 55. Section 144 of such Act gives such 
urban authority or highway board all the powers 
as are vested in and given to the inhabitants in 
vestry assembled of any parish within their district. 
And by sect. 266, all notices for proceedings under 
same must be signed by the clerk to the local 
authority, or their surveyor or inspector. Thare- 
fore, if the clerk to the board has signed notices 
and called a board meeting under that Act, it is 
perfectly legal, and same could be held in a vestry 
hall and appear to all intents as a vestry (having 
the same powers), yet it would not bea vestry. but 
7 meeting, under the Public Health Acts.— 


[51152.]—Erecting Machines.—In my answer 
to The North” in last week's number, the 
formula for collapsing pressure of tubes should de 


2°19 

P = 808,300 = 5 the letters meaning as given last 
week. There are numbers of other formulas for very 
long or very short tub<s, all of which differ only 
very slightly.—BoswELL. 

(51160.] -Legal—Stepchildren.—There are no 
means, but through the parish authorities, of com- 
pelling relations to support stepchildren over 15 
years of age, and unable, physically, to earn thei 
own living. The stepfather's liability ceases at the 
age of 16; then, by their becoming chargeable t> 
the parish, the authorities would compel theu 
natural mother, grandfather, or grandmother, if 
hey are of ability so to do, to maintain such 
children and if unable to work, to whatever age). 
by an order of 11 justices, and in default can 
levy 208. a month as penalty.— LEX. 


(51165. Telescope. — Vou have forgotten to 

ive the diameters and foci of the lenses in erec"r. 
Fon will not be able to improve it much a 3 
terrestrial N Better use the eyepiece you 
have now, if, as I suppose, it is an erecting eye- 
piece; but you can make a couple of astronomical 
eyepieces with the following lenses: (a) Eye lena, 
lin. focus, zin. diameter; field lens, Jin. focus, lin. 
diameter; mount them 2in. apart, plane surfaces 
towards your eye. (4) Eye lens, jin. focus, jin. 
diameter: and field lens, I gin. focus, jin. diameter: 
mount these lin. apart. These will give you 
powers of approximately 25 and 50. If you suc- 
ceed well with these you can make a third eye - 
piece having power of 100; these would be Jin. 
and zin. focus respectively.— W. J. LANCASTER. 


[51178.]I— Raising Water.—If Altmaisin 
will refer to my Pump Tables, and also examine 
the pumps illustrated in my Practical Notes on 
Plumbing, together with the waterwheel in your 
last issue, he will, if he is anything of a mechanie. 
find no difficulty in rigging up the required pump. 
If he has 20 or 30 gallons of water flowing per 
minute, with 5ft. fall, he must calculate the weight 
of the falling water per minute, instead of using 
hand or other power. Thus, if he has 20 gallons, 
say that 1 gallon weighs 101b., then 10 times 20 
= 2001b., then multiply this by the 5ft. fall, which 
will give him the amount of work which this wheel 
will do per minute. Then turn to the Pump Table 
and see what sized barrel will be required to lift 
this weight 40ft. per minute, less, say, quarter, for 
friction, kc. I may add that the waterwheel is the 
most economical machine known for obtainin 
power at the least expenditure of water, and i 
properly fitted with friction-wheel bearings. whose 
axles work within o:/eups, and whose pump is mad» 
to work with the simple plunger and cup leather, 
with ground-in gunmetal valves, will keep in order 
longer than avy hydraulic machine known. I fitted 
such a machine up in Widborne parish, Hereford- 
shire, 27 years ago, which, since that date, has 
worked day and night with an outlay of fous, Per 
cent. on its original cost of £100. In the . 
parish I fitted up, on the same stream, a ‘ram.’ 
which expends the same quantity of water, and 
only lifts, for the twelvemonth round, bth that of 
the waterwheel, and which ram is costing 74 per 
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cent. on its origina] outlay of £75, proving that the 

waterwhcel is decidedly superior as a motive 

power for raising water, and is worked 52 per cent. 

cheaper than the ram on their respective outlays. 

1780 machines are still in good condition. — J. P. 
AVIES. 


[51179.]—Voss Influence Machine.—In reply 
to One in a Fix,” I beg to say that moisture on 
the plates seems to be the cause of the frequent 
change of polarity in the Voss machine, and I 
offer the following explanation of the phenomenon. 
When the plates are covered with a fine film of 
moisture (sufficiently fine not to altogether prevent 
the machine „ „the surface of the stationary 
plate next the revolving plate takes charges of the 
opposite kind of electricity to its opposed armature, 
aud these charges, gradually accumulating, binds 
(to use a fami expression) the charges on the 
armatures, and so weakens with reference to their 
action on the revolving plate the charges accumu- 
lated on the armatures. By-and-by, these binding 
charges become nearly equal to the charges on 
their respective armatures, and thus, though the 
armatures are highly charged, they do not act on 
the revolving plate. Now, the discharging power 
of the armatures is greater than the opposed 
charges on the glass, because of the presence of the 
armatures. The armatures, therefore, disc eto 
each other, and tend to become neutral. Now, 
the opposed charges being somewhat relieved from 
the binding effect of the armatures, act inductively 
on the revolving plate, and thus give the initial 
charge for the reversal of polarity The armatures 
are now rapidly fed with electricity, similar to that 
on the o surface, and cousequently, while 
this condition lasts, the effects are strong, because 
both armature and opposed surface conspire to pro- 
duce the same effect. More or less gradually, 
however, the same series of effects takes place. ; 
while the machine is in action, the revolving plate 
be breathed upon, the poles will reverse, because 
the moisture deposited on the revolving plate r- 
mits the passage of the electricity from b to 
brush—from armature to arma The same 
result can be produced by touching the armatures 
or, what is the same thing, the brushes connected 
therewith. This discharges them, and the elec- 
tricity on the opposed surface of the stationary 

late gives the initial charge for the reversed action. 

he only remedies I see are—first to keep the plates 
dry ; secondly, to so arrange the that the 
binding charge cannot reach the plate. This might 
be accomplished by cutting the plate in two, and 
supporting the parts with small and more perfect 
insulating material. And lastly, by continuously 
discharging or otherwise preventing the accumu- 
lation of this binding charge, which might be done 
by continuing the armature through or round to 

e back. This, however, might weaken the power 
though it would make it more constant. The 
latter suggestion is from theory—I have not tried 
it. I hope the above is satisfactory, but I have 
assumed that One in a Fix’’ knows the general 
theory of the Voss machine.—A. R. MOLISON, 

Science Teacher, Swansea. 


yee, — The Lathe. — In reference to 
J. H.“ a“ remarks, I would say, as my opinion, that 
a slide-rest, unless perfectly accurate, 1s an abomina- 
tion, and I would have the work done by hand and 


cali or gauge whilst it was being nij jetty 
n ed“ into its proper position by a system of 
trial and error. work can be turned out by 


hand-turning on a lathe with a wooden bed; but if 
a slide-rest is required, as certainly must it be ac- 
compen by a planed metal shears.—A., Liver- 
pool, 


n's is very good, and can 3 
upon: but sometimes it is worth while 
or two kinds.— W. J. LANCASTER. 


[51188.]—Large Induction Coil.— Most of the 
arrangements are wrong. Shortly, the primary 
should be as close to the core as possible, and three 
layers of No. 11 will answer very well for such a 
coil. Secondary wound on Vulcanite tube, with 
large divisions about $in. thick. I would not have 
more than six divisions; a lot of divisions do not 
ingore the coil in any way. Let the discs go 
right down to ebonite tube, covering primary ; then 
wind secondary down to the bottom, insulating 
layer by layer.—W. J. LANCASTER. 


(51199.]— Metal Speculum.— You cannot mend 
the speculum. The only way is to melt it, recast 
it, and work it same focus as before; but I should 
advise TA to buy a glass speculum, and use in 
place of the broken metal one.—W. J. LANCASTER. 


{51203.]— Music.—Will Mr. Grey kindly eluci- 
date his reply a little more? He says that in 
using an organ full to fifteenth ’ there are two seta 
of consecutive octaves and one set of consecutive 
\fifths.”” I am not quite clear what this has to do 
with harmony, for stops in organs are merely 


matters of pitch, and on a just-intonation instru- 
ment might have any reference to one another that 
could be possible to make an ble sound. On 
the other hand, the objectionable consecutive fifths 
in harmony are also, it may be said, matters of pitch: 
but it must not be forgotten it is pitch as referred 
to the keynote, on which the ear builds the whole 
superstructure of the harmony. I confess I do not 
see Mr. Grey's point, although his reference to 
mutation stops leads me to think I have partly 
understood him.—G. F. H. 


(51204.])—Induction Coil.—You will be unable 
to get a lin. spark out of 7oz. of secondary. You 
must use at least double the quantity, or say l 20z., 
to get a good lin. spark. Core should gin. 
thick, and three layers of 16 silk-covered will do 
for primary. All the other proportions will answer 
well.— W. J. LANCASTER. 


{51213.])—Eyepieces and Object Glasses.— 
You can make a view lens to cover, say, a7 x 5 
plate, out of your lens; you cannot wee it for tele- 
scope work. A good O. G. 2hin. aperture will bear 
an eyepiece made of Win. and gin. focus lenses, but 
not higher. A first quality 2jin. O. G. will, under 
moet favourable circumstances, bear an eyepiece 
made of min. and jin. lenses. The eyepiece you 
speak of is evidently not made correctly. perhaps 
one or both of the lenses are out of position.—W. J. 
LAN CASTER. : 


(51215.—Double Dark Slides.—To Mr. Lax- 
CASTER. — I will make the drawings and send on in a 
week or two with full description how to make the 
dark slides.—W. J. LANCASTER. 


{51219.J—Linseed Oil.—First crush your lin- 
seed between rollers (an oat-crusher would do), 
then, in case you have no edgestones, triturate with 
mortar and pestle, slightly moistening with water, 
in the form of spray, or, better still, with a jet of 
steam. The prepared seed must then be heated to 
from 130° to 160° (you might dispense with the 
heating if only a small quantity is required, or it is 
wanted cold wn). Then P in woollen bag, 
flannel will do, and place between two iron plates, 
corrugated, if possible ; after which place in a press, 
and apply pressure in any convenient manner, 
making provision to catch the oil which will run 
out all round the press. The pressure applied in 
the trade is 170 to 200 tons. If ‘‘ Belalp”’ will 
advertise his address, I will give him any further 
information he may require, or supply him with a 
small quantity which I will guarantee.—Hy- 
DRAULIC. 

{51225.]—- Dynamo Machine.—The better way 
is to use larger wire for F M than forarmature. Get 
the resistances as nearly as you can, F M 3 to A 4: 
this should give you a goed working dynamo. You 
can easily calculate the best thicknesses and lengths 
to use on each; but the simplest method is to wind 
armature. First determine its resistance, and then 
wind FM accordingly, remembering that for 
maximum effect the thickness of the bobbins on 
F M should be equal to thickness of legs of F M.— 
W. J LANCASTER. 

[61238.]—Shafting.—Say A. is the place which 
the line of shafting is to start from, and that it is 
9ft. from the floor, and 15ft. from the wall; 
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measure off the same distances at the other end of 
room, and string a line as tight as ible between 
the two points; then get a short lath for each beam, 
as shown in frunt and end elevation; if one side be 
straight, all the better. Nail them ndicularly 
to the beams, the 1 side just touching the 
line, then with a long straightedge level from A to 


the first lath, mark the level line on that, then 
level from the mark on lath No. 1 fo No. 2, mark 
and level to No. 3, &c., till right across the room, 
when the centre line of the shaft will be marked on 
each lath and from the last lath level to the wall. 


[51239.]—Cast-Iron Water M.ias.—It is 
usual in laying socket pipes to keep them as 
straight as possible, and any bends which have to 
be made are as easy as circumstances will admit. 
If the pipes are of ample size, the laying is not a 
very difficult matter. In setting out plans to clear 
plug boxes, manholes, gas mains, &c., it is usual to 


run the pipes on the side of the obstructions nearest 
the way edge in thoroughfares with heavy 
traffic. Dr. Angus Smith's solution is now gene- 


rally used to coat pipes to preserve them from the 
action of the water. Pipes which are not coated, 
when passing through some soils, are attacked on 
the outside very ly, and have to be replaced 
within a few years with coated ones.—S. AUSTEL. 


(51241.])—Black Japan.— This is what is known 
in the trade as black tar varnish.” It can be 
procured from most oil and colour merchants at 
about 38. 6d. per gallon. Tar spirits is the proper 
solvent for this varnish—not turpentine.— T. Lei. 


151244.]— Japan Stain for Wood. Coffee- pot 
handles are japanner with black tar varnish (see 
reply to 51241). Two or three coats are laid on, the 
first having some black pigment mixed with it. 
This varnish requires heat to dry it. What ‘‘ Dust- 
pan wants is probably haltum dissolved in 
5 ada spirit, and a little shellac added.—T. 

ISLE. 


[51347.]—Poultry.—‘‘ Amateur can purchase 
a work entitled ‘‘Management of the Poultry 
Yard,” from 170, Strand. It isa very good work, 
and treats on ‘‘ poultry farming.’’—SpanisH. 


[51247.)—Piano Keys.— Celluloid forms an 
excellent substitute for ivory for covering keys, if 
indeed it is not superior ; for, since ivory me 
so scarce, it is not only cut exceedingly thin, but 
inferior qualities are bleached to present a decent 
ap ce, which generally proves to be anything 
but lasting. The difficulty of jointing is also 
avoided, and this, to an amateur, is no matter. 
The keys may either be covered singly or in grou 
of about an octave; the old glue should first to 
carefull 55 5 keys er thg aa 

repared for receiving the glue by a alight roughen- 
fog with a toothed p e on and b 8 
with methylated spirit; the glue should be applie 
before the spirit has time to dry ;—this is essential, as 
the glue will then penetrate below the partial] 
dissolved surface to get a good hold of the material. 
If covered in groups, the keysshould be kept separate 
by a few thicknesses of brown paper, or they will 
be likely to become glued together, the space will 
also be found necessary for the e of the saw 
blade in cutting them apart. The celluloid should 
be pressed upon the keys (the thick edge to the 
front) by a smooth warm caul. After the keys have 
been roughly separated, tbe celluloid may be trimmed 
by laying the key face downwards on a board and 
drawing a sharp knife once or twice along the under 
side. ey may then be placed on the frame and 
marked to the pattern of the round j 


pencil, a reasonable being allowed for the 
free movement of the keys; thes rP edges can be 
taken off with a file and finished with flour paper. 


The celluloid may be rubbed to a smooth ace 
with a wet pad and powdered pumice. The polish- 
ing may be accomplished by drawing a rubber, 
moistened with a weak solution of white shellac and 
methylated tere from back to front of the key 
until the rubber is nearly dry, when the key should 
be touched with just a suspicion of n and 
finished with the same rubber, or it may be worked 
to a self polish with water and putty powder instead 
of the spirit solution. The colour of the celluloid 
may be darkened to match the old ivories by finish- 
ing with a coating or two of lacquer.—W. H. 

AVIES. 


[51248.]—Closet Valves.—I do not know 
whether it is an oil regulator or not, as I have had 
a fire in my office which has destroyed my back 
numbers of the ENGLISH MrcHANIC, which I am 
replacing; but from Amateur's description I 
should think that it is one of Underhay’s oil 
regulators. If so, it may be that too much oil has 
been put in, or that there is not quite sufficient. If 
the latter be the case, the cup leather does not get 
lubricated ; if too much, the oil works up into the 


regulating screw or top. If it isa water tor, 
it may be that the tor is at the time of regu- 
lating regulated too fine, which, at times, gives the 
exact amount of water required, and which water- 


way soon becomes furred up, then the lever does 
not go back after the waterway is corroded. The 
fault in making water Aue a is that they are 
invariably made too small, and, consequently, their 
working parts become furred, which causes extra 
friction, and often the regulating screw or cock 
becomes entirely choked, which, of course, causes 
the valve to remain open or suddenly to drop by 
reason of a vacuum being produced by the dia- 
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p m. The vacuum is never produced by a 
regulator working with a cup leather. If it be a 
bellows regulator it shows nothing of that which 
Amateur ks of. If Amateur” cannot 
get over his difficulty, let him write me. and I will 
write him full instructions.—P. J. DAVIES. 
{51250.J)—Air Lens.—Let A aud B represent 
the section of two circles of glass of equal thick- 
ness throughout, bent into a curve asshown. Let 


D 
a band be placed at position D, encircling the edges 
of the two glasses, then the space C will be an air 
lens, and while suspended in air produces no appre- 


ciable effect upon any object seen through it. Fill 
it with liquid of any kiud, however, and we con- 
vert it into a double concave lens, which gives a 
diminished image of an object. The why and 
5 will be found in any book on optics.— 
J. C. L. 


51254. Utilising Tin Boxes. Try turpen- 
tine for removing the names; if not successful, the 
solvent required will be methylated spirit. T. 


151262. OCottoa-Seed Oil.—Refined cotton- 
seed oil is said by many to equal salad oil. I 
regularly use it for frying fish, also for pastry and 
other purposes for which lard is commonly used. 
It cam be purchased at most oilmerchants in 
London, Liverpool. or Hull, price 48. or 4s. Gd. per 
gallon.— Hyrpravtic. 

(51263.]—Cotton-Seed Oil.— This is largely 
used here (Manchester) for frying fish, and is said to 
be as free from flavour as olive oil, lard, or butter. 
—TONNELIER. 

§1265.]—Punt.—In reply to P.,“ I beg to 
inclose a rough sketch of a simple punt. I should 
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recommend ordinary match boarding for the 
bottom, and the joint for side (if necessary) is 
shown in aketch. ‘‘P.’’ should give his punt a 
good coat of red-lead and then paint it any colour 
e fancies.—S. O. C. C. 
(51271.)—Teeth of Wheels. — The question 
you propose has been discussed long since by 
ineers and mathematicians; but it causes little 
or no difficulty in the workshop. We always cal- 
culate wheel diameters thus: 
Number of teeth x pitch. 
ratio of circum to diam. 


In the case of the one you mention it is: — 


60 x l}in. _ 521; : 
aie 234in. diameter, 


which says in 
effect that arc, and not chord, measure- 
ment is correct. But the discrepancy between 
the are and chord measurements is so infinitesimal 
that the imaccuracy inseparable from hand work, 
and the inequalities of the casting obliterate the 
difference. ides, so long as the centres of the 
wheels are kept right, we need not consider the 
effect of an infinitesimal difference in the pitch of 
one pair of teeth sat eas by the entire number 
of teeth: but the difference between contiguous 
teeth only, resulting from their centres 
being measured along the chord or round 
thearc. Where, however, the discrepancy becomes 
perceptible, as in the case of a large wheel and a 
emall pinion, I always pitch the pinion out with 
the dividers set for the wheel, thus givin practical 
preference to the chord over the arc. This means 
modifying pitch diameters to a slight extent, where 
centres are rigidly fixed. I believe that in these 
cases of large wheels gearing with small pinions, 


1 


the condition that one tooth shall be entering into | 
contact at the instant that its fellow is leaving, can 
only be fulfilled by chord measurement. It appears 
to me, looking at sketch, that the distance from 


edge to edge of teeth A A, BB (of course equal to | 
their pitch) should be exactly alike, and this means 
chord measurement. But if we measured round 
the arc, the pinion tooth C would occupy the posi- 
tion indicated by dotted lines, which would be 
manifestly false. However, ‘you may safely esti- 
mate your wheel diameters in the way given above, 
only resorting to the chord method of pitching 
where their diameters are very disproportionate. — 
J. H. 


[51274.]—Overstraiaed Piano. — To Mr. W. 
H. DAvIESs.— After a careful consideration of this 
uery, I am sorry to conclude that the instrument 
described by a “ Puzzled Pianist ” is utterly worth- 
leas, and that the money might as well be thrown 
into the river as expended upou any attempt to repair 
it.—W. H. Davies. 


[51281.]—Removing Buildings.—I send a 
cutting from the Building News of August 9th, 
1867, hoping it will prove eerviceable to Interested 
Subscriber.’’--LaMPLIGHTER. 


„ RAISING Buitprxes Bopity.—When I wrote 
the reply to ‘Sceptic’s’ question as to whether it 
was true respecting the tales told of moving houses 
bodily in America, I found that I should trespass 
too fur upon your space to have given a reply to 
his last question as to how it was done, thinking 
also that other writers would have written more 
fully upon that part of the subject. As Alpha’ 
has remarked that we have, none of us, acquitted 
ourselves properly, and he has endeavoured to 

e 


remedy this deficiency from his reading, I will, 
with your permission, give my experience as seein 
it practised in New York and elsewhere. If the 


house is to be lifted only for the purpose of putting 
another story underneath, they commence by 
knocking three or four holes through the founda- 
tion on each side of the house, a foot or two below 
the first floor, as they call it, but which would be 
our parlour or ground floor. These holes arelarge 
enough to admit baulks of timber to go through 
from end to end and project each side 3ft. or akt. 
The timbers are larger that pass from front to 
back: those going from side to side are smaller, 
and rest upon the larger ones, the holes in the 
foundation being cut accordingly. These timbers 
being levelled, and screwjacks placed underneath, 
the walls are made good by wedges being driven in 
on top of the timbers, and the house braced up to 
them, when the remaining portion of foundation 
wall is taken away, and the house is left standing 
upon its new timber foundation, and this upon the 
jacks. The rest is simple enough, the only thing 

eing to take proper precautions that one jack has 
no more strain than another, and upon this one 
point lies successful house monne or lifting. If 
the house is required to be moved bodily away to 
another site the same operations are observed, ex- 


cepting the holes in the foundation are large 
enough in the direction of the move to admit of 
two baulks of timber, one on top of the other, 


with the surfaces in contact with each other, made 
very smooth and well greased, identically the same 
as the vay of a ship’s launch. The house being 
lifted, and the foundation upon the new site being 
built to the same height as the old, the house is 
then launched along the said ways of timber by 
the aid of screwjacks to the new foundation, care 
of course being taken of the jacks, precisely the 
same as in lifting. When over the new site, the 
house can be raised to any height thought proper; 
or, by substituting fresh ways in the direction to 
which the move is required, it can be turned round 
upon its foundation (as cited in my former letter), 
as was done in the case of the one on the corner of 
Hick and Atlantic-streets, Brooklyn. Of course, 
these details vary according to circumstances, but 
this is what is substantially done in all cases.— 
Tuomas Buscess, Bristol.“ 


51286.) — Invisible Patches. — What has 
Joiner been using not to succeed in putting a 
patch ona boot? If you will follow these instruc- 
tions you can’t fail:—First get stoppered bottle, 


take it to chemist, and get three worth of 
OS.. Now get some guttapercha, and cut into very 
small pieces, and put it in liquid ; let it stand for, 
say, 12 hours, when the guttapercha will be dis- 
solved: next take a piece of soft leather large 
enough to cover hole, ahave off from middle 
edge gradually down to aas i put piece of 
leather on boot and mark round; now scrape all 
blacking aud grease off boot (just inside of mark) 
until you have a rough but clean surface, apply 
cement to boot and patch, and pa firmly 
gether for a minute. You will n have a re- 
spectable patch on your boot; but be quick about 
it.--JESs. 

(51301.]—Metullic Piston Packing.—I have 
always adopted the following plau for model 
engine pistons. The body of the piston is turned 
up as section shown at (A) with a cover (B), which 
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bolts ou by a uut on the end of the piston-rod, 
leaving a groove of, say Ñin. for 14in. piston. The 
rings of bruss, two in number, when put together, 
are justa shade smaller than the groove, and are 
made out of a sound cylindrical casting, well ham- 
mered to give it hardness; then the outside is turned 
and faced up to fit the cylinder. The ing is 
then bored, say, a in. out of the centre, and th: 
parting tool is used to cut the rings off this, toa 
shade thicker than required when finished. The 


S | two rings having been cut off, they are now 


up perfectly smooth on a piece of finely-ground 
plate glass, with a little oil. ‘ A steady on is fitted 
in one ring to fit in a hole in the other at the posi- 
tions shown in the sketch. To give the rings a 
certain amount of elasticity, which is n to 
make them work steam tight in the cylinder, they 
are cut across the thickest part with a fine saw, of 
course taking care to remove any burrs that may 
have heen caused during the operation. These rings 
are best made in brass for small cylinders, say, up 
to 2in. bore, aud coustitu‘e the entire : 
larger engines steel rings are used, and I have 
guumetal, phosphor bronze, and even cast-iron 
rings used; but any advantages gained in using 
either of the above I am unable to give from my 
own experience. —S. AUSTEL. 


[51302.;—Injector.—These injectors ought to 
work well if fixed properly. Possibly you let it 
get hot. I have seen a half-pint of cold water 


thrown on the injector (i. e., the ordinary Giffard’s 
yattern), after half an hour’s fumbling with the 

dles, start them. This plan might start yours 
if the feedwater is not too hot, and the jeta, of 
course, are free from dirt.—S. AUSTEL. 


[51302.] -Iajeotor.— First open the valves or 
cocks between the injector and boiler, then adjust 
the water regulator to suit the steam pressure in 
boiler. The numbers on the wheel re 
atmospheres. Then open the steam pl ightly 
until the water flows freely out of ateoa i 
then open the plug to its highest point. 11 he 
water still continue to flow, bring back the water 
regulator until the water is forced into the boiler. 
If it blows through you will have to go through the 
same arrangement again. After a few trials you 
will find out the best way to work it.—J. T. P. 

[51305.]—Incline.—Ignoring friction, the force 
required to keep a body at rest on an ear Ai pun 
is in the same proportion to the weight of body as 
elevation of end of plane is to its length, and any 
force over this move it up. Hence, as 
36: 14::86: 33$cwt. strain on rope; but, of course, 
in practice friction must be en into account, 
. the body does not roll as a roller, but 
slides. the latter case the above answer would 
be very far from the true one, the disparity - 
ing greatly with the materials of which 

lane and load are composed, —Sooron Worxnr 
Me HANI 
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[51305.] —Incline.— The usual formula for in- 
clines is—P: W: R:: 4:72: 0, where W is the 
weight, P the power needed to hold it on the in- 
cline, and R the reaction of the plane. The remain- 
ing letters represent the height, length, and base of 
the incline respectively. In the case given, 
b= 3244 49 = 19°31 and we therefore have 
P: 9,632 :: 7: 19°31, from which we get P 3, 49llb. 
In this calculation no allowance is made for fric- 
tion, because the aaa gives no data on the sub- 
ject. The 500 yards mentioned has nothing to do 
with the answer.—Wwa. JOHN Grey, Elswick 
Science School. 


(51314.]—Pain in Jaw.—I know a case of 
neuralgia similar to Roveram's,’’ against which 
all the remedies prescribed by the first London 
doctors, such as quinine, arsenic, steel, and a 
hundred others, as well as those advertised by 
quacks, have proved useless. Only one drug has 
ever produced any alleviation, and that was chloride 
of ammonium, commonly called salammoniac. 
% Roveram can it in does of 4 or 5 grains, 
taken 2 or 3 times a day; but if no effect is pro- 
duced in a few days, he had better discontinue it. 
— DEVONIENSIS. 


(51318.]—Strenpgth of Boilers.—The strength 
of a boiler is as the strength of its weakest purt. 
which are the flues and ends, and these are stayed 
thicker, go as to make them come up to the strength 
of the shell. What use would it be to strengthen 
the part which was strong already? and no boiler 
ought to be allowed to explode if they were in good 
hands.—S. AUSTEL. 


[51318.] - Strength of Boilers.—This has not 
escaped the notice of engineers aud boilermakers, us 
several boilers have been made aud worked with 
the ring seams strengthened in a similar manner to 
flue tubes with flanged seams, &c., with the following 
exception. The flanged seamsor hoops must be in 
the boiler, not on the outer shell; but in calculating 
the strength of shell of a boiler, the length is dis- 
carded, and to make the shell as suggested by 
Vulcan would only be to make one long boiler 
into a number of shorter ones, which would onl 
give the same bursting pressure. In boilers whic 
are fired externally the arrangement would be quite 
impracticable, ad partly impracticable where there 
are external flues, as it would be a hindrance to 
draught, &c., and in cases of heavy working, it 
would be dangerous, as crippling the shell and pre- 
venting the usual expansion of parts where noopen, 
while the said expausion should be as equal as 
possible throughout ; but if no other impediment 
prevented, should think cost alone would prevent 
any such being made.— BoswELL. 


[51319.]-—Legal— Companies Acts.— Shares 
in joint-stock companies are transferred by deed, 
registered at the office of the papiy See that 
your name is on the register of shareholders as such 
proprietor; if so, that will do, as share warrants 
are transferable by endorsement and delivery to 
third persons.— LEX. 


(51322.)—Test for Alcohol.—On mixing the 
liquid with enough chromate or bichromate of 
potash to colour it distinctly, adding a little bydro- 
chloric acid, and heating it, the red colour is 
changed to n if alcohol is present, and a 
peculiar smell of aldehyde is produced. On heating 
alcohol with strong sulphunc acid and acetate of 
lead, a delicious smell of acetic ether is produced. 
I don’t think this would be delicate enough to detect 
small quantities.— R. A. R. BENNETT. 


[51322.] — Test for Alcohol. — Ethylic or 
„common alcohol may be detected in liquids by 
distilling a small quantity; the alcohol anaa over, 
and is contained in the first portions of the distil- 
late. If to a small quantity of the distillate 
slightly warmed, a little iodine be added, and 
afterwards a slight excess of solution of caustic 
soda or potash, a yellow crystalline deposit of 
iodoform is produced, either at once or on standing, 
if alcohol be present. According to some chemists, 
l part of alcohol in 2,000 can thus be detected. 
Care must be taken uot to add too great an excess 
of alkali. Another delicate test cousists in adding 
to a liquid suspected to contain alcohol a solution 
of molybdic acid in strong sulphuric acid, when a 
blue colour is produced if alcohol is present, owing 
to the reduction of the molybdic acid to a lower 
oxide. It is well to bear in mind that other alco- 
hols and various bodies give similar reactions with 
the above tests.— W. E. HADEN. 


451325. — Spray Producer. — What do you 
require the spray for? You might use a half-pound 
painter's brush by skilfully knocking it on a stick, 
and produce a spray as fiue as you like, if for 
decorating purposes.—S. AUSTEL. 

{61326.]—Legal- Liabilities of Partnoers.— 
G. is liable for the joint debts of the partuership, 
unless provided otherwise by the dissolution; but 
not for W.’s debts in the separate business.— LEX. 

(51327.)—Angular Velocity.—This means the 
angle through which a rotating body turns in 


second, then its angular velocity is 27 or 6:2832. If 
a body makes 25 turns in one minute, its angular 


velocity is 2 4 On = Sr 
r may be taken = “>, then if » be number of rota- 


Its 


tions per minute, the angular velocity = 1 8 


chief use is to determine the kinetic energy of a 
rotating body, say a flywheel. The querist will 
find an account of angular velocity in any book on 
mechanics. It is very fully and clearly dealt with 
in Twisden’s Theoretical Mechanics.“ — WX. 
Jonx Grey, Els wick Science School. 


[51327.]—Angular Velocity. — Like many 
practical mechanics, you are puzzled ata very simple 
matter, because it happens to be expressed by a term 
not current in the workshop. T e terms are 
necessary, though, for the sake of precision and clear 
definition, and must therefore be learned. If, then, 
yousay thata revolving body moves throughacertain 
portion of a circle in a given time, you state its 
angular velocity. If you say, either, that it makes 
so many revolutions per minute, you state its angular 
velocity. Space and time are the unit quantities, 
and having two terms given, you can always deduce 
the third; thus, a wheel moving through a quarter 
of a circle in a second of time has an angular velo- 
city of 90° per second. From this (assuming its 
notion to be uniform) we know that it must make 
60 4 = 15 revolutions per minute, and 60 15 = 
900 revolutions per hour. Its value as a means of 
mechanical calculation is at once apparent. Angular 
velocity, then, is simply the movement of a revolving 
body in contradistinction to linear velocity, or the 
movement of a body in a straight line. Gosden’s 
Principles of Mechanics,“ 38. 6d., published b 
Longman, is an excellent book. But any text boo 
of cba will furnish the fuller information you 
seek.—J. H. 


(51528.|—Legal—-Artistic Copyright.— Ves; 
the copyright will vest in the author, and, for pro- 
tection, must be registered in the bock entitled 
The Register of Proprietors of Copyright in 
Paintings, Drawings, aud Photographs.“ ut the 
Stationers’ Hall, London, pursuant to 25 and 20 
Viot. o. 68, s. 4, and a penalty of £10 is imposed 
on an infringement, after registration, of such 
copyright, without consent or assignment of pro- 
prietor, pursuant to section 6.— LEX. 


[51331.J]—Legal—Copyright of American 
Photos.—The copyright, to hold good in England, 
must also be 8 at Stationers’ Hall, London, 
pursuant to the International Copyright Act, 7 and 
8 Vict. c. 12, 88. 2. 3, 4, and which Act is extended 
to paintings, drawings, and photographs, by sect. 
12 of the 25 and 206 Vict. c. 68. I may as well 
mention, with regard to the copyright of a photo- 
graph, in a case—The London Stereoscopic Co. r. 

ackson—in the Q. B. Division to restrain the 
defeudant from infringing the copyright, the 
plaintiffs had duly registered, in their own names, 
a photograph executed by their own managers in 
the plaintiffs’ employ, and it was held by Mr. 
Justice Field that the proper authors were the 
pans actually taking the negatives; and he 
eclured that the plaintiffs, although registered, 
had no copynght, judgment being given for the 
defendant, and which decision has been affirmed by 
the Court of Appeal.—LEx. 


{51332.]—Proportion and Anatomy.—If J. 
Day wants some elementary works on these sub- 
jects, I think the following will answer his purpose 
— Artistic Anatomy of the Human Figure, b 
H. Warren, 1s. ; “Figure Drawing,” by Weigall, 
1s., both published by Winsor and Newton ; The 
Student's Manual of Artistic Anatomy,” by Muck- 
ley, published by Ballière, Tyndall, and Cox, 3s. or 
4s.; The Proportions of the Human 1 by 
Benomi, 2s. The three last will probably be the 
more useful. Gray's Auatomy, 30s., is, 1 believe, 
considered the best work in English on the subject. 
—ExxE-WrrxEss. 


[51333.]J— Tank. — Capacity of tank 6ift. x loft. 
loft. = 650 cubic feet. A tun is 216 gallons. A 
cubic foot contains 6°23 gallons, therefore a tun 
= 34°67 cubic feet. 650 — 34°67 = 18°74 tuns 
= capacity of the tank - 81 nearly. Rule for all 
sizes: Find cubic capacity of tank in feet, and 
divide by 34°67, will give capacity in tuns.— N. 

N are 69873048 cubic 
inches in one tun. Hence, fiud cubic content of 
tank in inches aud divide by the above number; 
or, if absolute accuracy be not required. you could 
drop the fraction. Here, in the case given. 
10 x 6} * 10 x 1728 

698730018 
tank. — Scorch WorkKING MECHANIC. 


(51337.]I—Air Pump.— The thumping noise is 
caused by water striking top of condenser (in the 
Absence of air); this will cease when you apply the 
zin. pipe you speak of, which will admit air for 
cushioning. The zin. pipe should be provided 


16074867 tuns in given 


one second. It is generally estimated in terms of | with a tap to regulate the supply, as too much uir 
xw. For instance, it a wheel makes one turn in a! will affect the vacuum.— BoswELL. 


(91339.]—Vomiting, &c.—Your stomach is 
either acting very sluggishly, or not at all; hence the 
formation of acids and gases which cause the un- 


= 2'618. Inasmuch as | digested food to be expelled from the stomach by 


vomiting. The following will probably be Nature’s 
remedy—that is, remedy without drugs, by feeding 
upon food least likely to cause indigestion. Drink, 

one hour before breakfast and bedtime, a tumblerful 
' of Apollinaris Water with a little milk added. I 
select this mineral water because it is a very pure 
water doubly charged with gas, and it is this gas 
which will be of service in your particular case. 
The next thing is to find some kind of food that 
will remain in your stomach, and I find that oat- 
meul gruel and porridge are the least likely to be 
expelled, therefore for two or three days live on 
either of these with a little dry toast (old bread, 
not new), and you will find the vomiting gradually 
cease ; when that is the case, for breakfast eat por- 
ridge with a little milk and dry toast; for dinuer, 
the lean portion of a chop which has been toasted 
before a fire, and a little dry toast; no vegetables 
nor pastry; better without any stimulant, but if 
you must have it, take a tablespoonful of old Irish 
whiskey well diluted with cold water. Afterwards, 
when your stomach begins to act, live on the diet 
which I have recommended to another reader for 
indigestion. The cough and chest complaint can not 
be dealt with until the stomach recovers its tone, 
and for which consult a doctor; the lowness of 
spirits will pass away with your recovery. Try to 
keep yourspirits up, however, Curing the treatment, 
as much good results from a merry heart.—THE 
Kent HERMIT. 


(51340.] - Rheumatism.— Your case, in the first 
instance, should be seen to by a doctor. You may 
try the following, viz.:—Kub the part where the 
complaint is located well three times a day with a 
little camphor mixed with ammonia. The follow- 
ing is an Anti-Rheumatic Diet: — All ye that suffer, 
give it a fair trial for three months, during which 
time eat no butcher’s meat, nor any soup or dish 
containing a particle of butcher’s meat, and no 
pastry—otherwise it is no use trying it. To begi 
with, the patient’s digestive organs are presumed to 
be in fair order ; if not, those vegetables and the 
tish named in the list of forbidden food given else- 
where for indigestion must be avoided, and those 
only used which may be eaten by sufferers from 
indigestion. Anti-Rheumatic diet—fish, vegetables, 
and fruit. Fish—any kind not liable to cause in- 
digestion. Vegetables—the cure provided by nature 
for rheumatism is undoubtedly asparagus : its effect 
is simply marvellous ; but it is not long enough in 
season to enable the system to become thoroughly 
souked with it. Much benefit will, however, be 
derived from its use when in season; all other 
vegetables not liable to cause indigestion are good. 
Fruit any kind will do, and some kind or other is 
in season all seasons: stew it with as little sugar as 
will make it agreeable. Milk puddmgs may tome- 
times be added as a change: but no other kind of 
puar Bg and no pastry. Drink for dinner a tumbler- 

ul of Apollinans water, to which add about 30 
grains of citrate of potash ; during the day, 
when thirsty, and one hour before breakfast and 
bedtime, a tumblerful of lemon water. To make 
the same, cut three lemons, including the skin, into 
slices zin. thick, put them in a soup-tureen, add a 
tumblerful of lump sugar (less sugar is beneficial if 
agreeable to the taste), fill up with boiling water 
(that is really boiling), poe the lid on, stop up the 
hole through which the ladle passes, to prevent the 
escape of the steam, and allow to stand all night. 
This answer will also suit No. 51297.— ThE KENT 
HERMIT. ^ 


[51342.|—Weeds in Garden Paths.—If you 
break a weed across, and place a pinch of salt upon 
the wound, it will kill it effectually. U¢rbum sap.— 
A., Liverpool. 

(51342.—Weeds in Garden Paths.— This 
query is answered by *' Dandie Dinmont” in the 
very same number in which it appears (page 536). 
It is hardly necessary to say that if the sulphuric 
acid is placed in an ordinary watering pot, whilst 
watering the path, the watering pot must be 
washed out immediately afterwards, or the sulphuric 
acid will soon eat its way through. Commercial 
sulphuric acid is very cheap.— R. A. R. BENNETT. 


(51342.] — Weeds in Garden Paths.—I think 
the following will answer for killing weeds :— Have 
the paths gone over with the scruffier; then obtain 
some cheap carbolic acid, the same as used for 
common disinfecting purposes, to be obtained irom 
any wholesale druggist, in gullon cans, 58. each; 
put a quarter of a pint into two gallons of water, 
and well mix by stirring. Use the mixture with a 
watering can, with rose on, ouce a week. If the 
weeds still come up, make it a little stronger: 
but the above strength answers for my paths. 
—F. H. 


[51344.] - American Organo.— Your instrument 
at present contains two und a half rows of vibrators. 
You wish to add another two rows, as you say that 
you intend to take off the half- row of loft., which, 
m my opinion, is a very bad policy, as any reed 
organ containing four and a half or four sets of 
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reeda should have one set of 16ft. throughout, that 
is from bass to treble. Now, my advice to you is 
this: Remove one of the 4ft. sets (as you propose 
having two), and put a complete set of loft. reeds 


atthe back of the soundboard. Channels of any | gwered sor five weeks are 
kind will not be required if you have the tube- | unanswered are repeated four weeks afterwards. 


boards. By this arrangement you will have two 
Sft. seta, one 4ft. set, and one 16ft. set, also a half - 
set of Xft.; but I very much doubt if your present 
bellows is large enough to supply sufficient wind for 
four and a half sets of any description. Now I 
will tell you how I should have the reeds voiced if 
it were my instrument. We will take the l6ft. set 
first. The bourdon or bass portion should be of a 
rather soft quality: of tone, differing from the 
usual harshness of the sub bass. The treble portion 
of this set, if voiced to represent the clarionet, 
should be of a reedy character of tone. If 
intended to represent the violoncello, asin some 
organs, this portion of the 16ft. set should be voiced 
to produce a rather soft quality of tone. With 
regard to the two &ft. sets, one may be voiced to 
produce a soft quality of tone throughout, and the 
other set a reedy quality throughout. The half set 
of Sft., I presume, would unite with the melodia 
sat of reeds to form a celeste. Have this half set 
of three, instead of two and a half, octaves, as in 
moat organs. The advantages of so doing will 
soou become manifest in solo performances on the 
organ. Now, with regard to the 4ft. set which will 
comprise the principal in bass and flute in treble, 
they should not be voiced very soft, but should 
produce a tone of a clear, yet penetrating quality, 
bu not too shrill.— G. FRYER. 


51346.) — Making Clarionet.—In reply to 
„J. J. D.“ the bore of a B flat clarionet is £;th of an 
inch. The holes ought to be placed in their geo- 
metrical relation one to another. This requires a 
knowledge of their diatances, which I will be happy 
to give. But then their true distance is according 
to size and ventilation, so particular holes require 
to be placed higher or lower, as they are found 
improved, No one that is unaccustomed can 
tune a clarionet perfectly. Those who do it use 
only atuning fork, and they do it better thus than 
if they had a piano to go by. If J. J. D.“ 
inteuds making an instrument he must learn to 
tune, as one learns mechanical or other arts. 
Cgcus wood is uow considered the best material for 
clarionets, although I have made many of ebonite 
Aud one of metal; yet I go back to cocus, as they 
sound brighter and clearer than auy other material. 
I shall be happy to help J. J. D.“ if he states 
plainly his difficulty. —VULCANITE. 


(51351.]—Indigestion, &e.—I have not tried 
tinned asparagus, and I am afraid it would not be 
wholesome, and it would probably be foreign, 
which ia only about one-half as effective as English - 
grown asparngus. For rheumatism, see the reply 
given to another inquirer. Tomatoes I presume 
you could get. They have not the same virtue as 
a remedy tor rheumatism as asparagus; but they 
contain salts and an oil which is good and cooling 
for the blood; but they should be eaten raw. 
Cooking them destroys their virtue. I mention 
thin vegetable, as 1 . you reside in a hot 
climate from the fact of your eating rice, and no 
doubt tomatoes will be plentiful with you. Anti-In- 
digostion Diot.— Butcher’s meat mayonly be partaken 
oi once a day, at midday meal, and the quantity 
tu ust not exceed lb., and it must either be roasted or 
tousted before a fire, and must not be either cooked 
in au oven or boiled. The following food is allowed, 
via Lean beef, mutton chops, steaks (only when 
roasted before a fire), potatoes, cabbage, cauli- 
Hower, halibut, soles, plaice, whiting, and salmon, 
if it agrees (with some dyspeptics salmon 8, 
and with others it does not), roast turkey, fowls, 
and chickens, and game, if quite fresh: stewed 
fruit of all kinds, blanc mange and milk puddings, 
stale bread, brown bread, porridge, if it agrees, and 
tea and toast. and a small quantity of butter. 
Forbidden Food.—Ham, bacon, pork, veal, meat 
pies, meat puddings, butcher's meat, when boiled 
or stewed ; meat cooked in an oven, entries. goose, 
ducks, sausages, potted meats, tinned meats, tinned 
food of all kinds, eels, mackerel, herrings, had- 
docks, smoked fish, shelltish of all kinds, soups, 
eggs, sauces, pickles, vinegar, coffee. chocolate, 
outous, radishes, turnips, parsnips. carrots, 
cucumber, pie crust, puddiug crust, sweets, buns, 
tarta, confectionery, teacakes, muftins, crumpets, 
cheese, beer, stout, port, sherry, rum, gin, cordials. 
From four to tive hours to be allowed between 
each meal. If hungry on going to bed, eat dry 
toast. as goiug to bed hungry prevents sleep. 
Lemon water. if it agrees, is the best drink. Take 
outdoor exercise if young and strong, and walk at 
least six miles per day. If old, play lawu tennis: 
bone are tco old to play this game, and it is a 
splendid exercise and amusement. Sleeplessness.— 
Fat lettuce for supper if it agrees with you. and 
Wear, in bed, a small thick pad of cotton soaked 
iu cold water, placed on the back of the neck well 
up on to the brain, and keep your legs quite still: 
moving the legs prevents sleep. I fancy sleep 
commences in the feet tirst —THe Rest Her- 
MIT. 


UNANSWERED QUERIES. 


— — 
Tha numbers and filles 


We rust 
our readers wil! look over the list and send what information 
they can for the benefit of their fellow contributors, 


Since our last Carstairs ” has replied to 50624, W. E. 
Haden, 50941. 


50656. Eyelids, p. 823, 
50663. Dye Test, 323. 
60865. Caledonian Railway Wheel Tires, 323. 
50670. Ditference between Consols and New Threes, 
323. 
5°671. Lengths of Tunnels, 323. 
90. Gelatine Plates, 324. 

50693. Bpeed of Overhead, 324. 
50712. Medical, 324. 
50717. Lancashire and Cheshire Union, 324. 
507 18. Oceanic Depressions, 321. 
507 22. Oldest Writing, 324. 
5:723. Vacuum, 324. 
6731. Turning, 325. 
50735. Cabinetmaking, 325. 
5737. Anti-stylographic Pens, 325. 

739. Rischop Gas Engine, 325. 
50741. Water Brash, 325. 
50742. Quick Acting Magnet, 325. 
50745. Canaries, 325. 
50953. Engines, Compound, Non-Con lensing, p. 419. 
1962. Locomotives, &., 419. 
50% 4. Erlenmeyer's Flask, 420. 
50966. Bisschop Gas Engine, 420. 
5% 7 1. Continental Schools of Art, 420. 
50977. Jute Manufacture, 420. 
5097 8. Windmills, 420. 
60987, Red Stain for Stone or brick, 420. 
5:9-9. Paper Cap for Workshop Use. 420. 
50996. Essences. 420. 
50998. Netting, 420. 
51000. Area of Bedroom, 420. 
61001, Chimney Cowl, 420. 
51003. Electrotyping (single cell), 421. 
51006. ft. Launch, 421. 
51014. Secondary v. Primary Current, 421. 
51018. To Dr. Edmunds, 421. 
51021. Lecture Diugrums, 421. 


QUERIES. 


— 2.2 — 


51.) Vacuum Tube. — Please tell me what 
would be the best way to hang vacuum tubes on black 
stand — D. Warnes. 


51857. Faraday. — Is there any Life of Faraday, 
dealing with his numerous scientitie discoveries !—D. 
Warren, 


(51858. |—Geological Exhibits.—Would any sub- 
scriber kindly tell me how to show microscopic objects on 
a screen? Having to lecture on geology, I want to show 
to the audience rock and chalk sections, Are there such 
things as geological slides —E. D. 


(5139. — Cart and Rick Covers.— Will any sub- 
scriber oblige by giving the recipe for ing the black 
non -sticking composition for covering cart and rick covers ? 
—Doronirx. 


e 
A 


II am a schoolmaster living in 
idland county, an 


want to learn this during my 
holidays for the London Matriculation, if possible experi- 
mentally, Where can I have it ?—J. L. 


(51361.]—Steam Launch —During the winter 
months I thought of building a steam launch. I live near 
one of the affluents of the mes, about 20 miles from 
their confluence. Now I want to know if I should be 

ermitted to run up and down occasionally, as I bave 

eani I should not, owing to the damage I should do to 
the banks! Inthe next place, I should like to know what 
dimensions the boat ought to be. I should run her out 
to sea, and probably take some fairly lengthy voyages in 
her, say, to the North of Scotland, and possibly return- 
ing home via the west and south coasts. Then as tothe 
engine and boiler, and also the arrangement of the same, 
80 as to take wa little room as possible. And, finally, 
what I may reckon the total cost to be. I may say I have 
great facilities for fltting.— Mir xs. 


51382. Adv Lotion. — Will any of my 
fellow readers give me information as to the following! 
Can anyone advertise and sell in bottles a lotion con- 
taining a poison without incurring any risk at law! Must 
it do regist-red anywhere. and if so, where! And at what 
expense ? If not compulsory to register, what is the 
advantage of doing so, and how ehould one set about it! 
—Saxritas. 

(51363.1— Billiards.—Can any of your readers tell me 
of any method of getting the col sur off billiard balls 1 I 
have tried several chemicals, and cannot get the whole of 
the red of, and when restained leaves blotches.— 
CLUB. 

'51364.1—Slide-Rule.— Will William Farrar (21653) 
kindly sav if M. Gravet’s slrlerrule is as easy to work as 
a Rou'ledize’s shde-rule, and if it is adapted for working 
questions as used in a cotton mill, as a good many over- 
lookers uae the Routledge’s rule for working out the cal- 
culations needed in cotton spinning! If M. Gravet's rule 
is better adaptad than the, Routledge, or easier to work, it 
would command a ready sale. Would Mr. Farrar say 
where they are to be had, and if they can be had in box- 
wood, and also in ivory with silveror silver-plated slide, as 
they are better to see '—Ov ge Look ER. 


[Fa. - Gravel Pit.—Will some of ours kindly 
advise me on the following. I have a face, say, of about 
12 to lstt. of rravel in my pit. Could I use (with prodt: 


some blasting material such sa gunpowder or the like, as J 71: 


I nud at expeasive to use the pick — Hevn Boorrr, 


of queries which remain unan- | were 


(51336.)—Legal.—To Me. Weragarizty.—I have 
been in partnership in erecting some houses, eix in num- 
ber, my partner having three, and I three, and 
having different mortgages. Before the building 
completed, my partner absconded without 


inserted in this list, and i stil’ | rendering any account. leaving several hundred pounds of 


debts unpaid. He gave a second charge on hie property. 

The first mortgayees have taken possession of the pro- 

perty leaving the second charge. It being balan» of 

joint promissory note unpaid, can they sue me for it, aa I 

paid my portion of it? (2) I let a house to a weekly 

tenant and they got in arrears with the rent to the amount 

of over five pounds, and then left without giving me notice, 

Are they liable tu prosecution for removing the goode tu 
defraud me, and are not the parties who asaisted to re- 
move the furniture, liable, they knowing the rent wa 
owing ! What is my best course to get my rent! (3:1 
purchased a plot of land and built upon it, the adjoining 
plots belonging to the same vendor. In a schedule in my 
conveyance it is enacted that only dwellinghouses are to b+ 
erected and of a certain value, and no building is to be 
erected within 2ft. of the side of any other plot. They are 
building a stable, and have encroached on my land 2\m 
Of whom am I to seek redress I—the vendor who ha- 
broken the covenant inserted in conveyance ty permitting 
the stable to be built, or the purchaser! What action an 
1 take to compel them to remove the building on thet 
own land, and the probable cost of the above! -Corxrat 
MECHANIC. 


(61367.|—Barlow's Wheel.—Should the dis for 
pee wheel be made of soft iron or magnttised steel! 
—D. Wauren. 


(51368.;—-Sulphate of Copper.— Which is tL 
simplest and readiest method of converting brass dip- 
pings into sulphate of copper fur purposes where th: 
presence of zinc would be of no consequence [—W. 


(51369.]—Cutting Carbons.—Will any of ou 
renders who do a bit in this, tell me the best tobt 
for cutting carbons for Leclanché batteries. I have tr 
a saw, and likewise piece of scythe ; but neither of them 
seem to cut it at all.—Ax Asxiovs READER. 


TÄ: Cream.—Can any realer 
inform me of a plan for preserving cream in tins without 
boiling, as this spoils the flavour! I want it to kee 
from summer to winter. Would it keep if all air cdl 
be excluded ! Is there any pump for this purpose 
Tonogamua. 


(651871. —Soldiers’ Clothes.—Can any of oar 
readers give a recipe for making a black ink or mixtar 
for stamping or marking soldiers’ clothes, coats, &c. n. 
linen), from a wood block I W 4a. 


(61872.)—_Printine Inks.— Can any of ours obim 
with a recipe for making fancy coloured printing wx: 
from ordinary dry colours [~Wago. 


(51373..—Bourdon (16ft. tone) and Wind- 
chest. — Will any of your readers kindly inform me bow 
to make the above—viz., I have the manuals, bat no 
pedal organ. I want the size of each pipe. and all paz- 
pare of windchest for the 31 notes of Pedal Boun..a. 
—C. A. E. 


(51374.)}—Oxide of Copper Blocks.—What i: tke 
simple name ef oxy-chloride of magnesium: We!) 
plaster of Paris answer for cementing the blocks of oude 
of copper for that battery I David. 


(51375.]—Chip Potatoes.—Can any reader mre me 
any information respecting fried chip potatoes as 10 
most towns in Lancashire, and what kind of an spmara- 
a is used for preparing the above !—A Cs - 47 

ADER. 


(61376.]—Waterproof.—Being a cyclist, and having 
to turn out in all weathers besides, hearing compiunu's 
about the ordinary waterproof capes in use, l bės- 
decided to make my own of as light and durab! a 
material as possible. Will some one of ours give ox 5 
few hints as to material and application - CyCILISI. 


(51377.])—Crampets.— Will some kind reader tel} me 
the reason why my crumpets, baked as usual in boops on 
a hot plate remain doughy, only occasionally one or: 
turn out spongy and ani t mixture is German 
yeast, milk, and flour.—L. B. 


(51378.|—Malt Bread.—Can someone ia the trode 
oblige me with the ingredients and making up of abst: ! 
—L. B. 


51879. Heliostat.— Probably some of our reer: 
have constructed heliostats, d give me an 
account of one, by which I could make one for my .-i! 
Any such description would greatly oblige.—Warmact~ 


(51390.]—Gas.—Could any one tell me if the 2 
manufactured by Manafield’s,’’ or other appaeratu-, 
1 coal oil, . ow sr gor pas uio ? 

propose to use this gas, use I wish to ge grat- 
est ainbunt of power out of an engine, wih the lest 
expenditure of gas. If it has twice the strength of wa! 
r power by only supplying the 
engine with half as much gas as previously. charge 
being diluted with twice as much air; or would su-t 
dilute mixtures not ignite in the working cylinder und- t 
the usual pressure of 30lb., in an Otto engine ? r 
can I get the same power by using this gas with 4 
cylinder only halt the size as a cylinder double the sre 
and coal the proportion of air and gas in each being 
the same! Is there any objection to using this mas w 
preference to coal gas [-—Esuins. 


(51381.}—Flying Mechine.—I wish to construct 3 
strong centre arm for the sails of a flying machine I sœ 
designing. The pressure upon this arm will be equal «> 
a weight of Solb., distributed over its entire length, 1677. 
Of course the great thing aimed at is sufficient tren. 
with extreme hghtness. To accomplish this, I proja =e 
to use Fluid compressed steel.“ The arrangement 1 
was thinking of is as tollows :—Three 5. 16n. tubes of NS. œ 
B. W. G. steel, arrangel eo as to form an @ejuilate-ra! 
triangle. crow section bin. deep: these three tubes to le 
braced together by cross wires, No. 12 BW. G., SP 
about 4in. apart. for the entire length of the girder. 1 
bar will be supported in a nearly horizontal position, one 
end being male fast in a strong socket, whilst the orb r 
will be supported by a steel wire, stretched fram a fees’ 
above the other end Could anyone whe bas © 41 
any Cxpénence, or has ever seen anyUmoag of the sirt, t. 
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me whether a girder of this sort would be the best for 
the purpose ! Of the dimensions and construction speci- 
fled, would it bear the weight mentioned above? If 
stronger than necessary, how could I livhten it sutfi- 
ciently? Could I get steel tubes of the required lightoess! 
What distance should the cross wires be apart! Also, 
should they be set at an angle. or shonld they be perpen- 
dicular to the tubes! Any information would greatly 
oblige. — EARNEST. 


(51382.)—Rənovatinęg Crystoleum Photo- 
graphs.— Will any one kindly inform me if there is any 
means of renewing crystoleum photographs! I have had 
the misfortune to spill some water on one that I buve 
just finished, and the result is that the photograph looks 
asif it were mildewed. I have tricd to remedy it by 
fresh paint; but it has had no effect.—M S. 8. 


451383. — Reading French.—I am desirous of 
learning to read the French languege not to speak it). 
without the cumbersome method of going through the 
grammar. I believe many eminent htcrary men have 
obtained a tolerable knowledge of the language, that is, 
sutticient to ennble them to read French literature, with 
the aid of a dictionary alone ; bat I have been told there 
is a work published on the subject, recommending choice 
of books, Ke. Cun any reader please intorm me if this is 
80, also saying Which dictionary is the best fur a student! 
—Frexcu READER. | 


(51384.]—Boiler.—Will some one kindly give infor- 
mation as to the beat sort of boiler to make fora half 
horse power engine— giving dimensions, &c.— to be heated 
by gas 1—L. MorLEY. 


51385.]—-Preventing Tinned Iron from Tarn- 
ishing.—I want something to prevent tinned iron 
chain from tarnishing. It is kent in the dark, but not 
irom the air, and soon loses its brilliant appearance. 
Can any of ours assist ?—YKSALLAW. 


51886.) — Dynamo Commutator.—Will some of 
your readers be kind enough to give some hints as to the 
test way of constructing a commutatur for a small 
dynamo! The diameter must not exceed A 8 nor the 
width Izin. and there are 24 strips tu be placed on it. 
What is the best materinl for the strips, and ee can they 
be best secured 1— L. S. 


(51387. J_-Agreement—To ‘‘ Lex. It is generally 
believed that a simple contract upon a sixpenny stamped 
paper—commonly called a stamped agrcement—may be 
waived at any time by giving a written notice to that 
effect. Some writers say a verbal notice is sufficient when 
not under seal, Will you kindly say if this correct ?— 
CoLLECTOR. 


51888.]— Stripping Fire-gilt Watchplates.— 
Will one of the metallurgical correspondents kindly give 
experienced methods for stripping flregilding from old 
‘English watchplates, and the probable value of such 
Plates by the lb, in average !- WATCUDNMAREB. 


(51389.]J— Speaking Tube.— Could any reader 
kindly intorm ine the maximum length through which a 
speaking tube will act etficiently underground, size of 
tube, diameter of curve, &c. !—Cunstast Reaper. 


51300.) —-Waste- Water Meter.—Will some one 
explain the action and application of any form of waste- 
water meter 1 C. C. 


'61391.]—Legal.—To Mr. WRETnERTISID.—I am left 
executrix Ina will. Can I obtain probate in common form 
11m Somerset House fur London without eiuploying a soli- 
ctor? Inanother will my husband died and leit all hisguuds 
und furniture to me, but there is no executor appointed 
in the will, and the will, now twenty years old, bas never 
been proved. My husband left four natural children, all 
now living. What I want to know is, can I sell and dis- 
pose of their father’s goods and stick to the produce 
ruyself without first taking out probate or udminstration, 
or oe these children in any way prevent me selling ?— 
A. B. 


151992.) TO The Kent Hermit.”—I ama young 
woman, 22 years of age, unmarried, suffering from shoot- 
jung pains in my head, which my doctor says is neuralgia, 
Produced from nervousness. My futher was naturally a 
very nervous man, and my brother suffers from nervous- 
ness if he goes into company. Quinive orelectricity does 
uot suit us at all. I should feel grateful if you will kindly 
Suggest a remedy for these dreadful complaints, having 
nuw been a sufferer for three yeurs.—A SUFFERER, 


{b1803.|_ Works of Authors.—Will any of my 
fellow readers have the kindness to say what they know 
of the works of the following authors'—Johannes de 
Leo (or Africanus), Louis rmol, Diego de Haldo, 
Johannes Gramaye, Braeves, Cel. Curio, and Diego de 
Torris. Ogilvy, in the *“ Accurate Description of 
Africa“ 1 quotes the above as authorities for his 
account of Barbary. I may add I can translate Latin, 
Spanish, and French. Any—even the slightest —informa- 
tion on any of them will greatly oblige.—A Hicu School 
Ruy, 


(51344. ]—Coach Painting. — How do coach- 
p4in'ers do the heraldic work on panels, so as to keep the 
colours 80 pure and bright, and keep the surface so 
smooth ? Will Mr. J. Charles King add to his admirable 
hints on painting in the articles on Cart and Wheel- 
Making a line or two of instruction on this subject! — 
FISH ERRMAN. 


151395. — Gelatine Eaamel.— The usual way of 
producing a brilliant enamel on showcards, photos, &c., 
is Ly pouring collodion on glass, and when dry, coating it 
with gelatine, then laying the card face downwards until 
quite dry; but as there is now a much simpler way of 
obtaining the same result, I would feel obli if anyone 
could inform me bow it is done. There is one firm in 
Belfast who do it for the trade, so that lithographers and 
others sending their work there can have it enamclled ut 
a flxed rate. There are other large lithographic firms in 
the midlands, who work it for themselves ; but they all 
. nangge to keep it a sort of trade secret. If any of our 
readers know anything about it, and reply, it would bea 
useful hint to many readers of the MECHANIC, including 
— Fue Dart VIX. 


x mpts at making up copperas and zinc vats. 
The mixtuse has been put together according to Calvert's 
Dyeing.” After allowing the usual time 


for completion, yarns have been dipped in: when, on 
washing, all the colouriug matter has washed out. Per- 
haps some of our correspondents would be able to 
enhizliten me on the subject. Any information would 
greatly oblige.—Dyer or Yakns. 


(512397 ]—Motor.—To Mr. Laycaster.—I was about 
to huve a one-man Grixcom electric motor to work a in. 
woud lathe, but see your answer (51128) in No. 959. I 
beg to ask you if it would answer my purpose? If not, 
could a water motor be worked by an ordinary bouse 
cistern 7ft. from ground? If so, how many gallons in 10 
houra would be used for 1 man power ! — MOTHER 
È HIPTON, 


[51398.!—Black.—Could any of our readers give me 
two formulas for blacks, common and jet. suitable for 
cotton in yarnand cloth! In this I have followed books, 
without good results.— Dyer or YARNS. 


51399.]—Legal.— To Mr. WZTIDREAFTIILD OR “ Lex.” 
—I took a house, and workshop at the rear, the 25th of 
March last, on a seven years’ lease. One of the conditions 
of my lease was to allow my next-door neighbour to use 
the top of my workshop, which he had previously teen 
using as a carpenter's workshop, and had that secured in 
his own lease (we have both the same landlord). The 
cviling in my shop is also the floor in my neighbour’s,and 
the boards are a great deal apart, so I get all the dust 
and dirt down in my shop, and it spoils a great deal of my 
work, especially as cleanliness is the nature of my busi- 
ness. Whatcan I do in the matter! I have spoken to 
the landlord, but he referred me to my neighbour.—A 
TROUBLED BUBSCKIBER, 


{51400.]—PrehistoricCave-Menand Animals. 
—On a recent visit to the Great Ormes Head I Saw a 
quantity of the bones of prehistoric men and animals 
which were found in a cave there, and I also saw some 
bones in situ. An extract from a Manchester paper was 
shown me, dated 188, which stated that Professor Boyd 
Dawkins had written a report on this find. Will some 
reader of ours ” kindly say where I can find this report, 
and give me any information about this cave! Also of 
ue discoveries made in the caves at Cefn, near Ruthin ? 
—T. LIsLE. 


[61401.)—Fish Curing.— Will any reader kindly tell 
me how to cure bloaters for my own use—like the Yar- 
mouth ? Also how to kipper herrings and cure huddocks 
like the Aberdeen! How is the acid to be put on! Are 
they dipped in it, or is it rubbed on with a sponge ora 
bit of rag? What is the highest tempcrature they 
should be smoked in? I have read what the E. M.“ 
says, and Cassell's ** Cookery”? on the subject. Also, 
how are reds cured ?—Fisn. 


(51402.1—Firebox.—Will some fellow mechanic 
kindly help me, or inform me how to proceed to put ona 
crown to a portable engine firebox }—Exsuine Dxlx ER. 


151403./— Whitening Mouldings. — Will any 
reader inform me how to whiten up mouldings with 
templets, as done in manufactories ?—FRAMEMAKER. 


(61404.)—Sourcdiog.— Will X. I. C. E.“ oblige by 

iving the best practice in taking soundings near shore — 
i.e., flxing the position and connecting the depths 
obtained with H. W. M., or recommend a good book on 
the subject /—J. Hat. 


[Sie To Mr. Fred. Wetherfield.—The agent 
of the Telephone Co. here informs us that through certain 
recent decisions we must deliver up or desist from using 
our telephones and transmitters as intringing upon their 
patent. The instruments were made by the writer und a man 
in our employ from a description given in the MECHANIC. 
Can they compel us to give them up, having made them 
for our private use between office and workshop !— 
ANx10U8 SUBSCRIBER. 


(51406.]—Illuminating Olock.— Will Pygmalion 
PLibba “or any other reader give the necessary precautions 
and. instructions for using the luminous paint, vide 
E. M.,“ p. 445, No. 94? I want to paint the inner 
circle of clock dial to show time in the dark. Huw many 
coats to give it, and tirne it will take for each coat to dry? 
Will it spoil the look of clock in daytime ? If not, I was 
thinking of doing all my clocks and watches with it — 
Procress, 


[51407.]—Black Cloth.—Will any reader kindly tell 
me how to remove shoemaker’s wax from a black cloth 
waistcoat so as nottoinjurethecloth! Also, how to remove 
grease and dirt from black cloth so as not to injure the 
cloth ? Washing in warm water seems to spoil the cloth 
and makes it not fit to wear again.— CLOTH. 


ſ5108.]— Electrical Boat.—Required to know, 
number of quart Bunsen cells, or other suitable batteries, 
size of motor, dimensions of shafting, propeller, &c., 
necessary to propel small, light river dingey (one passen- 
ger only). Duration, not speed, principal object. Prac- 
tical advice and useful data as to best and most economi- 
cal methods of carrying out scheme, or reference to 
rabie books treating of the subject, will much oblige.— 


(51409.]—Compression of Gases.—Will any 
brother reader kindly inform me if it is a fact that the 
higher the specific heat of any particular gas, the higher 
will it become heated under equal pressure! Suppose the 
specific heat of air to be taken as 1, and that of another 
gas as 1'5, if I subjected them to the same pressure or 
compression, would the gas of higher specific heat rise to 
a bigher temperature than the other? And, if both were 
cooled by water while under compression to the same 
temperature, and allowed to expand and do work in a 
cylinder, would the gas of greatest specific heat fall to the 
lowest temperature ! Any information upon the above 
subject will oblige.—W. A. B. 


pie), Dynamo- I an building a dynamo with 
field magnets of a rectangular form with poles top and 
bottom. The armature is of the drum t Sin. long, and 
4in. diam., woundin eight sections and connected as in 
the Siemens new mode as described in the E. M.“ a 
short time ago. Will some correspondent say how many 
10 c.p. lamps this ought to light! Resistance of fleld 
magnets, 50hm, resistance of armature 750hm, and 
oblige.— AMATEUR. 


181411. I—Danjell's Battery.—I have made a 


Daniell battery. The size of outer cell copper 1(in. deep 
and 74in.diam. I have put a ledge on the inside of outer 


cell, copper, for sulphate of copper. The porons cell is 
inside 33 by llin. Will Sigma“ kindly tell me the- 
best way to charge them and which will produce the best 
results? What to put in the outer cell, copper and porous 
pot and the quantity. The zinc plate I hive ja lain. by 
Ta by jin. I have costed the plates with mercury.— 


51412.|-Steel Reeds.— Would any reader of the 

„E. M.“ well up in the art of making reeds, kindly help 
me witha few hints how to finish a set of steel reeds that 
I have persistently tried and with the greatest confidence 
thought I could produce them from the occasional hints 
given in the E.M.” ; but after all my endeavours my 
mns is entirely exhausted after spoiling about a 
ozen reeds and coming no nearer the mark especially in 
the higher notes ? I want to replace brass reeds with steel 
reeds in orguinette, as I find the brass reeds give out 
very soon. They are 14 in number, set to key A The 
longer is A llin., the shortest is about tin. F, alto. Now 
I have made steel ones to double the above scale, viz., 
zjin. and 1łin., as I thought to produce a nice bass tone, 
and so arrange the original brass ones to play in conjunc- 
tion with steel ones at will, but my treuble is that al- 
though I have got the six brass rends to sound very well, 
I bave utterly tuiled to get the treble reeds to speak with 
that ease that the organette music requires—to speak 
instantly. I made them ont of saw steel and gave them 
the Monroe bend and twist as given in the E. M.“ of 
June 23, 1876, but I must either have them too thick or 
too thin. Do steel reeds require to be thicker than 
brass ones, or have I struck out on a wrong scale. The 
widths, of course, I made in proportion to lengths, The 
block where the reeds are fixed to, and where the reeds 
vibrate through, I framed all round with saw steel—no 
eusy task for so small results. When I, as it were, suck 
the air through reeda, they will sound, but if I draw tbe 
air they will not speak at all. I will be ever thankful to 
any kind reader who will help to clear away this mystery 
to me, the making and voicing of steel reeds !— Barrirp 


One. 


eae Brit Mr. Lancaster or Mr. Robinson. 
—I use wet plates, and sm often troubled with a sort of 
It appears as a fine deposit 


fog arising from the bath. 
What ir 


of grey dust that can be removed by the finger. 
the cause, and what the cure /—Uuvarigs. 


(51414.)—Greenhouse Boiler.—I have an upright 
boiler about 6ft. high, and I think of putting it inm 
greenhouse in place of a saddle boiler that is in it. 
wish that some one would tell me where to connect the 
pipes to the boiler—a flow and return. Which should be 
the highest! Also. I have one part of the house 2ft. 
higher than the other. How am I to get the water ic 
this house through the same pipe - BEN D Oxr. 


151415. Unfulfllled Lease.—To Mr. Werner- 
FIELD ok LITX. “ — Will you kindly advise under the 
following eircumstances! I have asked my ſamily 
solicitor, but his answer and another's are very different. 
Some thirty vears ago (just before the rise in value of 
land) my granitather let a farm to a man for thirty-five 
years at the then rent value, Farm produce has been 
getting dearer every year, and the man has made a good 
iortune, partly through having his farm so cheap ; but 
now land has gone back he is trying to get out of the 
remainder of bis lease. [have allowed hirm down to what 
joining land is now let at, although this other land was 
12 years ago let at 50 per cent. more than he, by his 
lease, paid for mine, which is quite equal. His object is 
tu get a farm on lease at pe rate of rents, and co 
have the advantege when land recovers its value. Now 
this is what I wish to avoid; but as this f rm is the 
source of most of my income, if vacant, I should have 
to let it as I could. He has been selling the straw of late 
contrary to his agreement, and when [ threatened him 
with a Chancery suit, he said he should become baukrupt 
und su get out of his lease. He hus made over to his 
son most of his property, and I fear he is going to carry 
out bis threat in the lease. ‘There is a power of re-entry 
to meet this. What I wished to ask was this—as he 
would then break his contract, could lie make me pay the 
valuation on the farm, crops, and ploughing, &., under 
lease which he has broken! Could I claim anything out 
of his assets for value lost on lease, if he paid 208. in the 
£—as he would, I know? Would his bankruptcy then 
break his lease if I distrained, as he may make me do? 
There being power of re entry in this case, would it be at. 
my option to use it or not! I have given him a written 

romise to allow off rent to what the above-mentioned 
d makes each year; but he wants a longer lease at 
present rent, or to give up the farm, being paid valuation 
of course. Now I do not wish to act dishonestly by him, 
but only to have something to threaten him with to pre- 
vent his acting dishonestly to me. He has 50 acres of 
land of his own.— OugsrT. 


(61416.)—Possession of Cottage.—A carpenter 
took a cottage and workshop in this village; but not 
using the cottage, as he had another business, he let it to 
a man on these conditions, which were only verbal: Rent 
to be paid quarterly, and give and take a quarter's 
notice. After a few years the curpenter dies. His son, 
not wishing to keep on two businesses, sells this one toa 
young man. After some time the new carpenter wishes 
to live here, as his home is several miles frow his work. 
He, I should say, had agreed to let the tenant remain on 
same terms as before, and had had two quarters’ rent. 
He saab st gives tenant notice, accurding to bis 
agreement. e refused to go, and demanded six months’ 
notice to expire at the time of year he came in. Can he 
do this? What constitutes a yearly tenancy? What 
can he do to get him out '—Ougsr. 


151417. Pumping Eagine.—An engine pumps 
water from a mine 75 fathoms deep. The pumps are io 
two lifts—first, 40 fathoms long and 16 in, pump; 
second lift 35 fathoms and 12in. pump. The engine is a 
22in. cylinder. (1) tuppose the engine to be direct- 
acting, what pressure on the piston would it take to 
balance the water in the pipes, and what extra pressure 
would be required to do the work? (2) Suppose tle 
engine for the above work to be noncondensing, what 
quantity of dross would it require in 24 hours, and what 
would be saved by adding a condenser !—S. A., Lanark. 


[51418.)—Spirel Springs.— Will some reader give 
some information on spiral springs? I want rules for 
tension and «cmpres-ion for certain weights.—Sraisc. 


amp Stains on En 
eal feel extremely obliged if any of 
will; À 


CHESS. 
—— . — 


ALL Communications for this departmen 
addressed to J. Pierce, Bryn Rhedyn, Llandvrog et 
Barvon. 


51420. }—Intensifier for Wet Plates. will any 
| practi pa gage, tell me the best, safest, and 
a surest intensifier to use with wet plates—that will 


— 
: PROBLEM DOCCXL VIII.. Tuxoxter. 
give the finest deposit without fogging Or VRIER, Black aut 
151421. ]—Microscopical. —Wwin someone inform me 
oe 9 Prepare and mount pollen and petals of flowers 


. ; 
I., and the indices. The degree of 


ed cheaply from some of the Ger. 
man Universities, and has no weight among those who 
know, unless the name of the . i 


151422.]—M ange.—To “Jack or ALL Tua DRA ”—On 
. 267, Vol. » you mention the use of Æthiop’s 
etal ” as a remedy for skin diseases. Whut is the dose 
for dogs and men respectively ?~-Taon. 
(81493. ]— Marine Dreda e.— will some one please 
info m me as to the right ae and form of s dredge for 


ting € specimens t can be worked from a 
wo- oared skiff or a small sailing boat '—Poryp. 


51444.]—Electric Time B 


SMITH, ( e many times. eat toa blood red, 
sprinkle with borax, and use the hammer. Plaster of 
Paris is a good flux. Nee P. 838, Vol. XXXV., 
and the indices erally fo iety of special mix- 
bere. ete nls Fon abont an baak 
num . e Indices, partic rly of Vo 
XXXII. The 


help me out of a difficulty ? I have ma ed to construct are published by H. 8 Re ne Grecnwng Bacon 
am el c time b am now at a loss how to get hon secretary, Mr. F W. Breare: Maidenstone-hil] 
it up into its Place again. I should like to et it up b lac Maen b. ’ 
clockwork, simple as I want to make it fall b 


electric current every hour, Any informa 
—Exvgcrric Batt. 


i . A. : y what sort of 
(51425.J— Ash of Coal.—or what does the ash of il See the indices of the last two 
Coal consist? 1 mean the dust when Cinders ure ex- volumes.) — Nery BUBSCRIBER. 
tracted.—E. G 


G. bak owder in back numbers, See p 
Vol. ‘ ( i 


B ckheath, 8. E., would pire. every mation about 


151428. Testing Glycerine. mn any one give 
a test for the purity of glycerine '—Grovcer. 


(51427.]— Gilding German Mouldings.—Can 
any one explain the Process of gil 


ding German 
mouldings ?— AMEMAKER, 


51428) Railway Working.—I should be much 
ob to Mr. Stre ton. or any of our railway friends, if 
a they will tell me th ing i 


W hite. (949 
White to play and force Black to check - mate him in tw 
moves. 


— 
SOLUTION TO 846. 
water-wheel that 
€ actual runnin cost per mile of a ~ ce $ White Black, 
ll tber bling of engine pad ten N 9 17 , — on . mye J. een 185 1. Q-Q ee 7 1. Anything 
wi €y Please specify e ve cost of differen 2 or Kt mates 
coaches per mile fn Grover t is never hurtful to be clean. Flannel does not re Q 


an pr use iration, a change is pleasant 
and ealthful.)— M. C. este you mean 1 
tax ? 80, the landlord must allow it.) — F. 


(No; such a burner would be a valuable one! One | ConRect Solutions to 843 by A. E. Studd (acci 


(accidentally 

Omitted in previous number); to 845 by H. Jacobs (but 
38 ia ti - : >; 

1 Rs Aria tion wrong, as 2 Et takes KG Ieh 


ired. The proper pro tion of the width of 
Opening in Periphery to the head o f „also the velo- 
city of circumference in feet ?—A, B. C. 


SEE 
ANSWERS TO CORRESPONDEN 78. 


— . — 


» asa o f 2 . 5 
Your agent will nd doubt advise you Sam, A. E. 8. (too easy), G. H. Mainwaring (a faintly 
as soon as the business is completed.) —FiskhkRMA x. good problem, but Variation 1. not given); to 
(The articles will not be republished K. cb 
e know of none.) —Conp. (We prefer a 


binocular; | 816 hy LS. Follwell, C. Planck. R. A. Bennett, W.T 
Jou could get a 2 one for leas than the sum you ‘ 


E. Dicky Sam, A. E. &. (neat, but very simple), O. I 
ee Sei 117 dies oon ee on ane Mainwaring (presents no ditticulty), 
oe icati eek of your townsmen.)—T. f ettle- l MORER , 
47 he Enorma ications eae Tan a e ap: Probably. Apply a lotion of weak vinegar and water | Mac.—In 845 you have not given Black his beat defence. 
Garden, V. G N the itching parts, and take some gentle saline aperi. How d) you mate if 1. Rata? You would tid 
8 1 ent, ant Gn prt by ag Opou. use of 5 acid : Kt-8 € (ch) 
iluen ink, such as wea lemon juice and wa r.)— i er hina?” - A 
HINTS Tu CORRESPONDENTS, (1. From the secretary of the university. a 991 55 e in chon ye beh 
1. Write on one side of the per only, and put draw-| We think care should be 50 the remed son. Your surmise is incorrect ii 
for illustrations on separate pieces of paper 2. Put mentioned )—CuarLIr, (Your medical men are giving . ` 3 , a 
itles to queries, and when answeri ies put the] you Vice, and i . Quite right in thinking thet 
i ueries to which the en a young man of 29 has a Problem ranks higher (cteteris Paribus) when the 
replies refer. 9 No is made y Aaii inserting letters gained 28lb. in weight in 80 short a time, no wonder mate is given by different pieces in different detenas 
neries, or replies, 4. Letters or queries asking for ad- his brain suffers. Tou wy get thinner again, an n, but fran one point to aim at in the construs- 
dace of manufacturers or Correspondents, or where should at unce ateadily to starve down.) J. P. tion, but not the most essential. The great thing is to 
or other articles can be purchased, or replies giv; oes not matter whether the sketches are in pen or ve & good theme, and, if possible, to repeat it in 
ormation, cannot be inserted except as advertise Pencil.)—L P. B. (We do not know of any book ving | some shape or other in one or more Variations 
ments. 5. No question asking for educational or scientific ion ametion desired. There is a good deal of infor- Tue thanks of the Problem student are due to Mr. C. R 
ormation is answered through the post tters sent | mation on the subject in back numbers, and we shall ter for the valuable collection he has ust publishal 
correspondents, under cover to the Editor, are not for- Probably have some articles soon which’ wil] give the ) 
: and the names of correspon are not given H ve seen what 
ra. 


4. is maturer years have not 
space devuted to letters, queries, and replies is meant for ut in the form | Deen recovered. We have, h 
ti e general oe taal it is n of à query, and the music must be i 


letters, as no advan 


0 —Wurks as an able composer and those he has given us ot 
lamn * offers a cheap bn “Bix aay Sale ve you tried to get ithe water from the lower to the] make us wish for more—a sure test of . 
k F l' ening su orma- upper cister weights and tubes? i 
tion, and we trust our readers will avail themselves of it. e erie 8 


> Initials, &c., of letters to hand u drostatica, which is explained in any textbook. 
y evening, Aug. 15, and unacknowl i using a water-motor, when you have 
elsewhere: — no water but what lies in a well, is 


W. H. Davizs.—King and Co. -W. Stanley. must be a head of water, ur at least a qui 
Bhodes.—J Gri i 


gas a minor but aot unimportant point, that met 
. A t and clear one on 

i —H. ee tansfleld.— stream; and it you pump the water into an elevated me are nea » Ong c „ and 
Ed win Terr Ars Brada ien 1, Sanat Tia cistern, it will take pore work to get it up there than and publisher. and E 15355 ree 11 the . 
Inspeotor.— F. B. Fennessy.— A B. — Kentish Boy, it will give out on its return. Surely the former answer 0 tain ed of Mears ` at 

—G J. H.—Hoinos —W. 8. rown.—Woster.—Tra.| was plain enough.) 

veraing Mandril —8cotch Working i 


— 
——ñk ê— 


3 To Detect Alcohol in Oils. To detect alcohol 
Coe i st volume, and the indices generally.) — . e N. F., arimen Fais in oils, take a slim glass tube Sin. or 10in,. inl 
AN The ques ion briefly in most ae Ly Ae 17, & tusk and tooth of what is believed to have | Closed at one end and as large as your finger. Pat 
there is a Special work on the subject b Pr Ott, but 


hey were examined by Professor Browu, of 
yracuse University, and Professor John F. Boyn- 
ton, of Syracuse, both well- kuown scientists, and 


In an hoga 

. 9, the water will ha ve absorbed the alcohol I 
9% Vol. XXXIII. | pronounced a great discovery. By calculation from | 59, th sed : l 
Special apparatus is ncoessary. Pg ety VOl Iuprover. | the parts already discovered, Professor Brown re- i a 1 Will show propor tionately below th: 
(£ 0. 510 for an article on ow to Mount Tra- ga de it as the largest mammoth ever exhumed in | “ue first fixed. 

cings and Dra or p. 71, vol No 523. ) i 


country. The tooth is twelve inches in leugth 
and the weighs about twenty-five pounds. The 
surface of the tooth, is divided into wedge-shaped 
transverse ridges, the summits of each of which con- 


Coating Iron with Lead.—y_ A. Graham’; 
Process, patented lust November, consists in the 


coutlug of irou with a covering of lead of an 
face wit 
What is commonly known as chloride Of zi 


numbers, 151b. on the aqua 


re inch. and that s ts a eleven feet long, and the auimal, when liviug, is 
columa of mercury 30in, e Supposed to have stood at least fourteen feet high. 


applying a suitable quuutity of load ther tt, tex 
allowing it to remain thereon until it has 


j Oe 


Ave. 24, 1888. ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 961. 565 
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for fitting such chucks represented at G. 


ye bern TH 


The English Mechanic entire depth of thread at once, using a 


ve 
slow movement of the mandrel; but I think 
this would not be necessary in the case sug- 
AND WORLD OF S NCR AND ART. 
FRIDAY, AUGUST 2%, 1883. 


gested. Here, again, 
or screw guide will, 


writing fur those who have such lathes. 
have not a spare chaser to experiment upon, 


WOODEN CHUCKS AND THEIR 
CAPABILITIES.—IIT. 


(Concluded from p. 470.) 


LTHOUGH box is the wood ordinarily 
“used, because of its fitness for taking 
a screw thread which can be cleanly cut by 
a tap and chaser, there are one or two 
substitutes, of all the more value now that 
box is becoming scarce and expensive, 
owing to its universal use for engravers’ 
blocks. The demand for the latter purpose 
has vastly increased, while the supply is 
limited, because the tree is of slow growth, 
and indeed, in England, seldom attains a 
large size. Hornbeam makes excellent small 
chucks, and beech or ash can be often used ; 
but the chaser, not being sharp-edged 
enough to form the screws, a V-tool must 
be substituted, and some guide used to pro- 
duce the required traverse of tool or work. 
One tap has indeed been devised for such 
se, with an actual cutting-edge, or I 
believe, four edges, as now made by Hines, 
of Norwich. The invention is as old as 
Bergeron’s time, but the idea has been more 
efficiently worked out by the maker named, 
who is, I believe, the only one who sells 
them. One I tried with two edges cut well 
in plankwood, but crumbled and destroyed 
the thread in boxwood in withdrawing it. 
Hines says he now makes them with four 
sharp edges, and that they are perfectly 
satisfactory. If so, itis almost a pity to use 
box for chucks, when beech and other stuff 
will do as well. 

The tap is partly bored so as to be hollow, 
and a hole is then drilled where the thread 
ends, so as to form a cutting edge and 
escape hole for the chips which pass into the 
hollow tap. The thread is quite full and 
not tapering, but is wholly cut away from 
last half-inch of the tap, thus giving the 
size of hole that is to be bored in the chuck. 
I have never actually tried any of the taps 
which accompany screw boxes so largely 
used for screwing beech, birch, and such 
like; but I have seen some very clean threads 
cut by them. The chaser will certainly not 
cut clean in any but hard woods. The 
thickest part of an elder trunk will often 
suffice for chucks, especially if 1 and 
will take a very olean thread, which can be 
made by the chaser and tap almost as well 
as in box. If the latter were cheaper, of 
course the other woods would not be thought 
of; but it is also so good for other work 
that I confess to using it grudgingly for 
chucks. 

Thinking over chasers and taps for 
the special purpose of chuck work, the fact 
strikes me that I never saw an attempt to 
make cutting chasers with a row of hollow 
teeth—a V-tool of many teeth—yet I see no 
reason why it should not be made for this 
special purpose of chuck-screwing in woods 
like beech and birch; and where a female 
chaser only is required, such could be easily 
made by softening an ordinary tool and 
filing out the back into notches agreeing 
with the teeth, then bevelling the edges to 
make the teeth thicker below for the sake of 
strength. 

Of course, I only suggest this as a chaser 
for screwing chucks, not for general work, 
because chuck-screws being of coarse pitch, 
it would be comparatively to make 
such a tool. A single tooth may be used by 
skilful hands, and is so used; but a V-tool 

, of at least three or four teeth would be 
much easier to work with. The softwood 
[sisrners use a single tooth, and cut the 
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down the temper, and the back 
fairly sharpened when the e 
reached. 
to make one. I think, however, these 
notches should not merely be carried far 
enough to sharpen the teeth, but right 
down to the bottom, 
the free escape of the shavings. 


that an ordinary one, 


of the tool, the diameter being neces 
large enough to admit the mandrel 
The latter in many lathes is undul 

In such case, it will be also found incon- 
venient to use a plate chuck, C, with a taper 
screw, for the purpose of mounting a small 
chuck upon it. Buta metal chuc 
with a small taper screw, will take such a 
chuck as is slotted, and will carry the work 
so as to be easily reached. In order to 


glued and laid aside, to be bored out and 
tapped at any future time. 
result from this method, as beech and many 
other woods hold work as well, and some- 
times better, than box, and would be more 
largely used if they would take a better 
screwthread. In this case, you get both 
advantages, and save boxwood, which is 
generally worth while. I have rather hesi- 
tated about adding another device in the 
same line, by which the unskilful at screw- 
cutting can save much of their work; but 
as it is really effective for the purpose of 
mounting small chucks, I will add it to 
other notions.” It is merely the American 
plan, used so largely in the case of drill 
chucks, of using a taper plug instead of 
cutting a screw. This answers well in 
wood, box being preferable for the 
main chuck, E, Which is to be turned 
to a taper. F is the chuck; and F 
must be bored deeper than the plug, and 
not so large in the hole as to come up against 
the shoulder of E. I have devised a tool 


but one might easily be softened by letting shoulder at a b. 
filed out | matching the taper of the plug, 
in notches agreeing with the teeth, and so| calipers 
s are|the plu 
This would be the simplest way | of whic 
simple expedient to save screw cutting, 
answers so well that I wonder it is not more 
generally 
to make channels for | tenden 
In regard plug, a little chalk on the latter will effec- 
to chucks to hold small work, it may happen | tually 
of box or other wood, | the s s 
screwed on the mandrel, will get in the way | used to push F off, or the use of a light 
sarily | hammer. 
nose. | must not, however, be driven into F too 
large. | forcibly, 
wed 
chuck is only meant for various light works, 
which neither need, nor admit of, such 
like D, | forcible driving. 0. J. L. 


Capital chucks | of 


This is merely a flat-faced tool with cutting 
edges on 
a traversing mandrel | exact ta 
of course, enable a| with a 
single V to cut correctly; but I am not end of that re 


both sides and end, and of the 
of the plug. A hole is first bored 

ill or round end tool the size of the 
resented, and this is accu- 


I | rately enlarged and tapered by passing G 
once into it exactly to the depth of its 
There is no difficulty in 

as a pair of 


will take the size at each end, only 
is to be measured at cd, the size 
is that of ab. This is really a 
i and 
adopted. If there is the least 
on the part of F to slip on the 


prevent it. The space left between 
oulder of E and F allows a lever to be 
A mere tap will suffice. Work 


so as to endanger splitting it by the 
like action of the plug. But the 


REVIEWS, 


A Treatise on Electricity and Magnetism. By 
E. Mascart and J. JOUBERT. Translated 
by E. ATKINSON. 


London : Thos. De La 
Rue and Co. 


IS is the first volume of a work which is 
based upon a course of lectures delivered 

by MM. Mascart and Joubert in the Collége 
de France, and treats principally of the 
theoretical portion of the science. The 
authors say that the phenomena of elec- 
tricity and magnetism are almost always 
complicated, especially in the case of elec- 
tricity, and to understand all the details 
involved often requires a more extensive 
knowledge than that furnished in the 
chapters with which they are more imme- 
diately connected: hence they think that 
the explanation of the experiments will be 
materially facilitated by a preliminary 
account of the general principles of the 
science. Consequently they have, after 
stating and co-ordinating the facts on which 
the theory is based, investigated the 
mechanical consequences, and the first of 
their two volumes is practically a distinct 
work, which may be considered as an essay 
on the mechanical theory of electricity. 
The authors have endeavoured to bring into 
rominence the views of Faraday and 
lerk-Maxwell, especially on the considera- 
tion of the lines of force, and on the 
function of the medium in which elec- 
trical and magnetic actions are exerted, 
because the conception elucidates the 
relations between various phenomena, 
and gives rise to a totally unforeseen theory 
light. The authors have endeavoured to 
simplify the demonstrations without sacri- 
ficing the strictness of the reasoning, and 
they point out that parts which require a 
more advanced analysis may be omitted in a 
first reading. From that it will be under- 
stood that the work is really intended for 
the use of advanced students, and we are 
afraid it does little to render the subject less 
complicated. It is divided into four parts, 
dealing respectively with statical electricity, 
electrical currents, magnetism, and electro- 
magnetism, and in each the rudiments are 
set forth, so as to make the work a fairly 
complete textbook; but, unfortunately, it is 
beyond the grasp of those who are not 
mathematicians. The authors proceed on 
the old lines, but rarely give any explana- 
tion, except what may be gathered from the 
phraseology adopted in the following: 
“ There are thus two kinds of electricity, 
and only two. This fundamental property 
may be formulated by saying that two bodies 
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is worthy the attention of civil engineers. 
—— About Lhetugraphy and Photographers, 
by H. BADEN PRITCHARD (Piper and Carter), 


: Workshop Receipts, By ROBERT Harp INE 
the authors say that „ by this mutual fric- , SARAN E 
tion two bodies acquire quantities of elec- London: E. and F N. Spon. 


interesting part of the book is the portion 
devoted to Continental Rambles with a 
Say that “a certain number of es b 
ressions used in the study of electricity m the fact that 1n many cases the origin 
ve Originated in the idea of fluids; there | of the receipts Tor the source whence| ; 
is no inconvenience in retaining them, if we | they are copied—ig acknowledged, and 


ing the ok phraseology when 


Camera,” which contains many useful hints 


tical and experimental Propertie 

they correspond.“ The object is, 
Coulomb wrote nearly a century ago, 
present the resultg of calculation and 


enlarged of a textbook which has deservedly 
met with much favour, A number of ques- 
tions, with the answers, are interspersed 
throughout the work; but the absence of 


bert is a textbook for the use of more together as if the editor were in doubt 
advanced students, and throws no fresh light | which wag the best, and determined to give 


! 
(Longmans), is a new edition rewritter and 


RECENT IMPROVEMENTS IN 
GALVANIC BATTERIES, 


E progress of invention in connection with 
electric batteries ig apparently moving at a 
i slow rate at present and so far no one has 

vanced to account for the various phenomena | explain what they meant. The volume | very s P „ 
witnessed, it ill welcomed by the contains a number of “receipts” in con- | yet invented a battery which will enable us to 
student, who will see from the demonstrations fectione „ €ssence- making, preserving, &c. 
offered by the authors how much he can | which will be useful; but m many parts 
Secept and how much he must reject. The the book is made up of cuttings which as 
volume unquestionably forms &n acceptable | replies to questions were doubtless definite 
addition to the higher literature of electri- | enough ; but, separated from the queries, are 
city and magnetism. not unfrequently puzzling, and sometimes 


Design in Textile Fabrics. By Tuomas R. 
ASHRNHURHST. London: Cassell & Co. 


mps. Amongst recent patents we notice one 
granted to Mr. G. G. André for an invention in 


ces of carbon in Which the zinc or iron 

cells are imbedded. In another form the patentee 
' | coils long strips of copper and zinc on a boss of 
wood, and separates them by intervening Pieces 
of indiarubber. The wheel or disc thus formed 
is revolved by an clectro-motor, so that the ex- 
citing fluid does not cover more than half the 
disc ut any one moment. Another device, which, 


fills i appropriate place in the series of owever, went no further than the stage of — 

Manuals of Technology issued by Messrs el | visional Protection, is the invention of Mr. L. 

Hartmann, and is thus described: “I employ as 

assell. The author 18 the head master of H. „ bce . „ 

the textile epartment of the Bradford the exciting liquid canstic potash or caustic soda 

echnical College and presumably, has tion of in solution, and for the positive electrode I use 
2 e . 


mental design, but also the design of the 
structure of the fabric. As he 5 


the form of network, alone or in combination with 

fragments, or of fragments alone, although net- 

observes, the system, until Bra work is preferable, or I use any body, organic or 
Technical Colle e and similar instituti norgunic, also in the form of network coated with 
vere established, was to train men to one | 30m. and 11h, 30m., and the latitude and | silver by the electrolytical Process. I construct 
declination extending to 68° N. and §,——| the outer cell of a flat shape, like a shallow pan 

goods, and they have been dependent for | An Introduction to Physical Measurements, by by preference in the nie n 
their Success, to put it shortly, on their A a arg act Pranr iated by T. spirally or otherwise arranged 80 as to offer on 
Poo on : Se e Siderable surface. Upon the zinc f place a porous. 
diaphragm of earthenware, textile fabric, or other 
suitable material, 80 arranged as to entirely 
| Separate the lower part containing the zinc from 


“8 | the upper part containing the negative plate, and 
applied, but studied their desien only from Sp | upon this diaphragm iz placed the negative 
the Ornamental, or more properly, attractive | b : formed by Preference of anetwork of 
point of view—the object being to attract b as a silver or iron, or any other form may be used 
the attention of buyers, All that is being i Presenting considerable surface and which _is 
changed; the “rule of thumb” ig being h im, : immersed in or merely damped by contact with 


replaced by system, and the desi er must | kn 


improved arrangements. Thus he 
. 5 : f 5 Proboses to increase the surfaces of carbon 

foundry and the erecting shop. The rising | th ; electrodes by Preparing them from comparatively 
sheets of carbonised and suitably treated 
j Ces, such as cellulose, perforated 
bent into zigzag, spiral, cylindrical, 


graphically, the author acknowledging his or electric light carbon, or any other kind of 
stripes, checks, a gures from combina- indebtedness to Prof. Fleeming Jenkin for : 
tions of different twills, double cloths, | the pamphlet which first gave him the idea 
figured cloths, gauze fabrics, and so on. | that the primary object to be sough i 
Hence, the work, besides its Special service 
as a technological manual, will serve another | Prof, St ; 
purpose in providing an interesting account mission or threads or strands twisted or not 
of the details of weaving to those who are | the arch i 
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linen, and other fibrous woven or textile materials. 
These materials may be used separately, or com- 
bined with those above mentioned, and in the 
form of thin rods, sheets, ribbons, threads, or any 
other suitable form, and grooved or perforated 
as may be desired. 

To give to all these substances more strength, 
elasticity, rigidity, and more particularly 
electrical conductivity, the patentee carbonises 
them under necessary pressure and at proper 
temperatures in closed vessels in presence of a 
carboniferous or hydrocarbonic atmosphere at 
suitable pressure, or in presence of liquid or solid 
bodies of the same substance, or in presence of a 
current of the same, so as to obtain upon them a 
deposit of the particles or granules of crystalline 
or metallic or graphitoidal carbon. To increase 
the conductivity they may also be covered with 
thin layers of one or more metals, such as 
platinum, palladium, lead, iridium, silver, &c. 

The principal aim of these arrangements is to 
obtain electrodes having a large surface, every 
part of which is thoroughly connected with the 
pole of the battery. By virtue of such arrange- 
ment we obtain at once a decrease of the local 
action and reduction of the force of polarisation 
of the electrodes; their connection with the 
liquid or solid depolarising agent is increased and 
more intimate, and consequently the quantity of 
the current given by the buttery is increased. 


In the new Torms of improved cella which the 
patentee proposes to construct, he takes lead or 
other metal for one electrode, solid or perforated, 
bent or straight, grooved or not, in form of one 
or more sheets, rods, gauze, ribbons, or formed 
into a vessel. Peroxide or oxide of lead, barium, 
manganese, silver, iron, copper, or their 
equivalent, separately or combined, or mixed with 
small pieces, residuums or cuttings of lead, shot, 
powdered or granulated lead, or other metal of 
which the electrode is made, or carbon or graphite, 
are placed around the above-mentioned electrode 
in a porous vessel, which may be afterwards 
closed or scaled, leaving apertures for the esca 
a gas and the charging and discharging of the 


This porous veasel he puts into another vessel 
of larger size, which may be sealed in similar 
manner afterwards, and into which he also puts 
another electrode made of zinc, or the large vessel 
may itself be made of zinc. As active liquid or 
liquids for the charging of this cell he proposes 
to use a solution of the salts or hydrates or oxides 
of zinc, ammonia, potassium, sodium, or other 
alkaline metals, ora solution ofan acid separately or 
together with the above-mentioned solution. 
The same liquids may be used in both cells or 
vessels. In this case he prefers to use solutions 
of hydrates of oxides or hydro-oxides of sodium, 
potassium, or other alkaline metal, or solutions of 
sulphuric, hydrochloric, oxalic, chromic or other 
acids, or, 1 for the battery with 
peroxides or oxides of lead, iron, silver, or copper, 
a solution of salts, such as chloride, chlorate, 
permanganate, sulphate, nitrate, carbonate of 
ammonia, sodium, potassium, or magnesium. 
Or the said battery may be used as a double 
liquid battery. Then for negative cell or vessel 
(where there is electrode of carbon, lead, or other 
metal with peroxides or oxides of lead, iron, 
copper, silver, and not manganese as depolarising 
agents) he uses a rather strong solution, say about 
15 to 30 per cent. of sulphuric, hydrochloric, 
chromic, or other acids, and in the other or 
positive vessel or cell (where the zinc is) a solution 
of one or several of the salts of ammonia, sodium, 
potassium, magnesium, or other alkaline metal, 
or a solution of sulphate of zinc. Also as an 
active liquid in the negative cell with the said 
substances, including oxides and peroxides of 
manganese, a solution of hydro-oxides of ammonia 
or alkaline metals. 

With reference to the new oxide of copper 
battery of Messrs. Lalande and Chaperon, 
illustrated on p. 500, M. Hospitalicr gives the 
following account of a trial made with a cell 
weighing 1,914 grammes, and containing 200 
grammes of oxide of copper, and 800 grammes of 
commercial solution of potash at 40 per cent. 
The E.M.F. one hour after setting up was 0-98 
volt, and the cell was put in circuit for six whole 
days through a resistance of O-S0hm. The current 
supplied was, on an average, half an ampère 
during six days, or 518,400 seconds. The total 
quantity of electricity supplied was 259,000 
coulombs, the weight of zinc consumed 88 
grammes, which corresponds to a theoretical 

uction of 260,000 coulombs. This, says M. 
ospitalier, is a most important point, and very 


favourable to Lalande and Chaperon’s battery, 
for it shows that the local action is practically 
nil. The energy that the battery is capable of 
supplying is, therefore, available at will, without 
it being necessary to disturb the elements in order 
to withdraw the zinc from the liquid, as in the 
bichromate of potash batterics, forexample. The 
useful available rendering is 0°02 kilogrammetres 
per second. In six days, therefore, the battery 
supplied 10,368 kilogrammetres of available 
electrical energy. This exceeds the results 
obtained up to the present with accumulators of 
the same weight ; but we must add that the supply 
is much slower than these latter. It is, how- 
ever, easy to increase this rendering by increasing 
the surface of the elements and by diminishing 
the distance of the oxide from the zinc plate. 
The result then increases more rapidly than the 
weight, and tends to approach that of the 
accumulators. The remarkable constancy of the 
rendering must be attributed chiefly to the fact 
that the product of the reduction is metallic 
copper, which is a good conductor, and that the 
solution of an alkaline salt of zinc which is 
formed presents a conductivity almost equal to 
that of the solution of potash. For a given 
weight of zinc dissolved, about three times the 
quantity of solid potash is required, and a quantity 
of oxide of copper, equal to 1°25 times the weight 
of the zinc. 


THE DYNAMO: HOW MADE AND 
HOW USED.—II.* 


By SkLIxO R. Borrone. 


§ 3. WX have now succeeded in making and 

poising a magnetic needle. 80 
doing we have learnt two important facts: (a) 
that steel becomes permanently magnetic when 
placed in proximity to a magnet; (b) that each 
pole of the new magnet thus formed evinces a 
polarity of opposite kind to that possessed by the 
pole of the original magnot which induced its 
magnetic condition :—in other words, the north 
pole of the original magnet induces south polarity 
in that portion of the steel nearest to it, while 
the south pole indaces north polarity. 

Our next step is to surround the needle with a 
coil of insulated copper wire. To this end a piece 
of wood 2}in. wide by ldin. thick, and of con- 
venient length to hold in the hand, is prepared 
as a form, the edges being slightly rounded to 
admit of the wire being slipped off; this is then 
wound with about 10ft. of No. 30 silk-covered 
copper wire, as shown at Fig. 2a, leaving about 


eMC ce. 


3in. of wire projecting at each extremity. The 
four corners of the rectangle thus formed should 


I 


— 


being taken not to abrade the silken covering), 
and the coil passed over the pin point fastened 
in the centre of the little baseboard above de- 
scribed § 2, and attached thereto with a little dab 
of hot sealing-wax, or better still, with Prout's 
elastic cement. The needle is then replaced, 
and tried, to see whether it oscillates freely with- 
out catching at any peint in the coil. The two 
free ends of the wire are now to be denuded of 
their silk covering, cleaned with a bit of sand or 
glass paper, and attached to two small binding 
screws (those known as telephone binding 

screws, and sold at most clectricians at ls. 6d. 
per dozen, will do admirably), inserted one 
at each corner of the base board. The 
gal vanometer or multiplier is now complete, 
and should appear as figured at C. When all is 
in position, note from which binding screw starts 
the wire which goes orer the needle. Mark this 
binding screw by writing over near it. The 
galvanometer is used to detect the presence of 
current electricity by causing any such current to 
pass through the coils of the instrument. For 
this purpose the two opposite extromities of any 
circuit, through which it is supposed a current is 
flowing, are each connected to one of the binding 
screws. If a currcet 5 the needle (which 
previously must be made to lie parallel with the 
coil, by turning the base board round until the 
coil points north and south, like the needle), will 
immediately start out from its position of 
parallelism with the coil, and take up a position 
which will approach nearer to right angles with 
the coil, in proportion as the current is stronger. 
To test whether the galvanometer just made be 


fairly delicate, attach a picce of copper wire about 


1-32in. thick and 6in. long to one of the binding 
screws ; to the other attach a similar piece of iron 
wire. Now bring the free ends of the wire (by 
bending) within zin. of each other. Turn the 
base board round until the north ond of the 
noedle points between the two binding screws, 
perfectly parallel to the coil. Put a singlo drop 
of vinegar on a little piece of glass, and bring it 
under the two ends of the wires, which must be 
lowered until they are both in the drop of vinegar, 
but do not touch each other. By the action of 
the vinegar on the two metals, an electrical dis- 
turbance is set up, which produces a so-called 
“current” which starts from the iron, passes 
through the vinegar, along the copper wire, 
through the coils of the galvanometer, and back 
again into the iron, this action being con- 
tinuous as long as the vinegar acts on the iron. 
Simultancously with this, the needle is seen to 
deflect from the line of the coil, and if our 
galvanometer is a success, it should stand out at 
least 20° from the central line of the coil. Fara- 
day’s great discovery, on which all dynamos are 
based, consisted in proving that a magnet could be 
caused to excite a current, similar to that pro- 
duced by the action of acids on metals. We can 
now repeat his experiment with the aid of our 
galvanometer. Let A, Fig. 3, be a rod of }in. 


4 , . IT 


be bound with silk, so as to prevent uncoiling | ° 


when the rectangle is drawn off the wooden form. 
The coil, on removal from the form, should pre- 
sent the appearance shown at 4, in which the 
ends of the silk used to tie the corners are pur- 
posely exaggerated in length, the better to show 
their position. The centre of the coil being 
found, the wires forming one of the flat sides are 
slightly parted by means of a blunt pin (care 
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soft iron, about 6in. long, bent to the shape of 
the letter U, and wound round its central portion 
with about 100ft. of No. 24 cotton- covered 
copper wire, the two ends of which (about a yard 
each end) having been stripped of their covering, 
must be attached to the binding screws of the 
galvanometer. If a good horseshoe magnet B 
be placed in contact with the two legs of the 
coiled U, this latter being kept motionless, 
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while the magnet is alternately approached to 
and separated from it, it will be found that the 
needle of the galvanometer is powerfully affected, 
first in one sense and then in the other, according 
to whether we make, or break contact with the U, 
or armature, as it is called. We shall also find 
that, although the most, powerful effects are 
noticed when actual contact and actual separation 
take place, yet currents are also produced on ap- 
p ing or removing tbe magnet to or from a 
distance. In other words, motion in the field of a 
magnet gives rise to electricity. A contributor to 
Blackwood’s Magazine embodied this fact in the 
following lines :— 


en 

sure that Volta’s lightnings play: 

But how to draw them from che wire! 

He took a lesson from the heart; 

*Tis when we meet, tis when we part, 
Breaks forth the electric fire. 


If we study the effects thus obtained, we shall 
find that they differ in some points very markedly 
from those obtained by the action of acids on 
metals (voltaic electricity: galvanism), inasmuch 
us first, the action is not continuous; secondly, it 
is con in direction when contact is made to 
what it is when it is broken. 


CHUCKING APPLIANCES FOR THE 
MILLING MACHINE. 


TE methods of chucking work to be operated 
on in the milling machine may be divided 
into three classes :— 

1. Work of rectangular form, to bo held in a 


vice. 

2. Work to be suspended between centres, for 
the production of longitudinal slots or grooves ; 
and for the formation of the teeth of gear- 
wheels, &c. , 

3. Work held upona vertical mandrel, such as 
square, hexagonal, and octagonal nuts, &c. 

Besides these classes, some kinds of work may 
. be bolted direct on to the table, or to an angle- 
plate: but these will not require present notice. 

A very brief reference only will be necessary 
to the parallel vice, the form of which is 
well known. As, however, it is desirable that 
the mandrels carrying the cutters should be as 
short as possible, so as to keep them as close to 
the headstock as the nature of the work will 
permit, I think that the vice for use on the 
milling machine should take the form shown in 
Fig. 1, where it will be seen that instead of equal 
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es on each side, pierced with holes or slots 

for bolting to the table, only a very narrow and 
solid flange is left on the side nearest to the 
headstock, whilst the other is made to project 
more than double the usual amount, and pierced 
with two or more rows of boltholes correspond- 
ing with the slots in the table. This arrange- 
ment permits the vice and the work which it 
holds to advance close up to the headstock: a 
very great advantage, as those who have been 
bothered with a vice of the ordinary form will 
readily perceive. When necessary to fix the 
vice further away, the innermost line of holes 
may be used with the outer slot of the table, 
while the narrow flange on the inner side of the 
vice may be clamped down with plates and bolts. 
The form of milling centres, illustrated in 
Fig. 2, seems to me about the best for general 
work. In its main features it does not differ 
from those generally in use. The only departure 
from the usual form (and this may not bea new 
thing in the earth—we have Solomon’s authority 
for it that there is no such thing), is that the 
baseplate is in two parts; the lower one A being 
simply a plate of metal with holes for bolting to 
the table of the machine; and the upper one B 
being a rectangular bar of cast iron having a 
planed J slot on its upper surface, in which the 
movable headstock slides, and its ends terminat- 
ing 10 semicircular slots, so that the bed being 
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ivoted in the centre to the lower plate, the] image, to the production of portraits, and those in 
ormer hasa certain power of adjustment, useful | but limited numbers, by the invention of the 
more especially for the cutting of skew gearing | wet collodion process, and the production of 
and worm wheels. The practice of setting over, | negatives from which an unlimited number of 
or twisting round, one of the headstocks to obtain | positives could be produced upon any suitable 
a similar result is objectionable, because it re- material, a very great and important advance was 
duces the hold which the pointed centres have! effected, and it was then that its application as 


upon the drilled ones in the mandrel. 

It seems unnecessary to describe this piece of 
5 very fully: it will be readily seen by 
the illustration that the mandrel carrying the 
work (or it may be a tap ora reamer requiring 
to be grooved) is placed between the centres, and 
prevented from the slightest tendency to revolu- 
tion by a carrier or dog, the bent arm of which 
engages in a slotted projection at the inner end | 
of the fast head. The slotted arm is keyed fast to 
a cylinder turning freely in the headstock, the 
otber end of which carries a division plate; an 
ordinary index point drops into the holes in this | 
plate, and a clamping screw on the top of the | 
cylinder renders it immovable. The fast head fits | 
into a socket like an ordinary T-rest, and the 
axial line of the centres is retained by a key, or 
feather, working in a slot in its stem, thus ad- 
mitting of vertical adjustment. A collar C is | 
interposed between the socket and the top part 
of the head, when the centres are exactly of one | 
height; if it is required to depress this headstock | 
lower than the other, the collar is removed. 

Fig. 3 represents a vertical mandrel held in a 


4, . 


turret-shaped socket, the lower flange of which 
is divided into two lines, one of six holes, and the 
other of eight holes. The turret is capable of 
revolving on a central axis, without any shake, 
and a strong index point falling into one of the 
division holes, holds all firm. This device is 
principally used for the shaping of nuts, or any- 
thing else having a central hole, by means of 
fly-cutters, or a circular cutter having the teeth 
formed on its side instead of its edge. I have 
shown the turret so formed as simply to be re- 
volved by a grasp of the hand; but this may be 
accomplished, if desired, by means of a worm and 
tangent wheel. * 

o attempt to describe all the operations which 
mare re performed on a milling machine fitted 
with these appliances would be to enter on a 
boundless theme; the possession of one, and a 
little experience, can alone show how useful a 
tool it may become to its owner. 


W. S. Brown. 


an aid to the artist or as a pastime to the tourist, 
commenced, by the production of photographic 


TOURIST PHOTOGRAPHY. | views of the various scenes of interest presented 


to their notice. 

i may be safely affirmed that not one of thej The wet collodion process, while iving ex- 
discoveries and inventions of this century | cellent results, required an amount and diversity 

has added more to the knowledge and pleasure of | of apparatus quite alarming to the ordinary 

the whole community than that of photogra, hy. | tourist, who, if an experienced traveller, is fullv 

At first confined by the complicated processes | aware that with every addition of luggage the 

necessary to produce and develop the latent! expenses, annoyance, and breakages seem to 


om 
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increase in a geometrical ratio; other and great 
difficulties also presented themselves; in a windy 
day, the tent, containing the precious silver bath, 
&c., might be entirely capsized ; in a hot climate 
collodion became anything but fluid, and the other 
chemicals & perienced annoying changes; and, 
thus, but very few were encouraged to persevere 
in tourist photography, ortocarry about cumber- 
some cameras, baths, chemicals, and tents, at 
considerable cost for the production of mementoes 
of their travels, which could often be obtained at 
one-tenth of the cost from a local photographer. 

The introduction of the gelatine dry plate has 
entirely revolutionised this. Instead of a cart- 
load of apparatus, u tourist can take nearly all 
he requires in his coat pocket, and without delay, 
and the slightest possible labour, expose a plate, 
obtain the desired view, and at expiration of his 
journey proceed in all the quict and convenience 
of his own laboratory or room to develop the 
pratos, and that with a certainty of results un- 

own before. 

The only drawback to this has been that the 
tourist could only carry a very limited number of 
sensitive plates, and, thus, when the four or six 
plates, which he carried in the two or three double 
backs of his camera, were exhausted, he required 
to return to his hotel toexchangethem. Another 
difficulty has arisen from the very merits of the 
gelatine plates. They are so extremely sensitive 
that the utmost care is required to keep the 
slightest trace of light from them, and double 
backs that appeared to be perfect to the eye, yet 
by the action of the more sensitive plates were 
found to be imperfect. It is obvious that the 
multiplication of double backs, and of the 
shutters forming part of them, increased this 
liability of access of light and consequent ‘‘ fog 
of the plate. 

To enable the tourist to use more plates when 
in the field, the changing box was introduced. 
This consists of a case to hold the sensitive plates, 
with ingenious arrangements to cause the plate 
to pass into the double back belonging to the 

camera, 

This not only introduced another piece of 
apparatus into the tourist’s necessary im- 
pedimenta, but it was, by reason of its complica- 
tions, expensive and liable to derangement, and 
nothing is more annoying than to find that for 
som reason the plate will not pass into the back, 
or it sticks half-way, and the operator taps and 
shukes, but cannot move it, until, at length, it 
may happen that the back slips away from the 
changing box, and two or three plates are spoilt. 

We have now, however, introduced to the 
notice of our readers a new arrangement in 
which the changing box and the dark back are 
combined in a most simple and effective manner. 
This arrangement is called the multiplex camera 
back, and is the invention of, and patented by, 
Messrs. J. H. Hare and H. J. Dale, and is 
manufactured by the well-known firm of H. and 
E. J. Dale. 

It effects a very great improvement in tourist 
photography, and obviates all the defects that 
have been noticed in the preceding remarks on 
double backs and changing boxes. 

The woodcut Fig. 1 (which shows part of the 
outer cabinet cut away to give a view of the 
interior construction) will immediately explain 
its action. The cabinet or back is made saffi- 
ciently large to contain thirteen plates in two tiers, 
the bottom tier containing seven plates and the 
upper tier six plates. The sensitive plates are 
secured in holders or carriers with a metal back 
to prevent access of light through the plate 
which may be exposed, on to the one behind it. 
In the front of the multiplex back is the usual 
slide for exposure; but this slide is provided 
with a small window of non-actinic glass, 
through which the number of the plate about to 
be exposed can be seen. 

The back fits into the camera from the top in 
the usual way, asin Fig. 2. At the back of the 
cabinet is another shutter, which can be entirely 
drawn out for the purpose of putting the sensi- 
tive plates in. 

Having charged the back, it can be removed 
from the dark room and placed in position in the 
camera (having previously focussed the view in 
the usual manner), draw up the shutter and 
expose as required. 

Having returned the shutter to its place, 
remove from camera, look through the window 
in the shutter and observe the number of the 
plate, which should be immediately registered on 
the tablet provided for that purpose, in order 20 
prevent re-exposure. 


To bring the next plate into position for 
exposure, both screws should be unscrewed when 
plates require shifting. The top screw is merely 
to aoe Dee and frames from moving whilst 
travelling. Hold the back with both hands— 
the front towards you; then gently turn the 
back entirely over—in a direction away from the 
operator—two half-turns, and tighten up the 
bottom screw, when the next plate is in position. 

If any desired plate is required to be exposed, 
repeat the operation of revolving the back until 
the number of that particular plate is seen 
through the window in the shutter. 

Thus it enables a large number of sensitive 
plates to be carried and exposed as required, 
without opening the case or in any way inter- 
fering with the plates, thus entirely avoiding 
any risk of fogging through changing plates in 
the field. 

The whole apparatus is contained in one cabinet 
without any loose parts. The action of changin 
the plate is entirely automatic, and being effected 
by ‘‘ gravity there are o springs to get out of 
order: it is simplicity itself. 

A further great advantage over any changing 
box or double back ever made is, that by 
addition of an extra set of inner frames, at 
slight expense, it can be adapted to any smaller 
sizes, and either size used at the same time. It 
can also be made square to take plates either 


way. 

the patent multiplex back will also work 
equally well horizontally giving another method 
ot using the plate either vertically or hori- 
zontally. 

When filled with plates, it, is much lighter 
than an equivalent number of plates when carried 
in the ordinary double backs. 

It will thus be seen that the changing of the 
plates is entirely caused by the sliding of the 
plates from one tier to the other, and the conse- 
quent advance of another plate to the front of 
the lower tier ready for exposure. 

Most excellent results have been obtained, and 
out of many now in the hands of amateurs and 
professionals not one failure to act has been 
known. 


PRACTICAL NOTES ON PLUMBING.— 
LXXVII.” 
By P. J. Davies, H. M. A. S. P., &c. 
(Continued from page 545.) 
The Cause of the Ram’s Action. 


AVING shown the rams made by the Mont- 
golfiers, and their action, I may remark that 
the action of this machine is due to four causes, 
which may be traced out as follows :—Firstly, 
the water, with an accelerated velocity, due to 
its fall, gathers round and picks up the beat valve 
and dashes it violently against its seating, thereby 
instantly arresting this accumulated velocity of 
the water, which, in consequence of being so in- 
stantaneously arrested, causes the water tore- 
gurgitate, and as a second consequence to bounce 
or strike the air chamber valve off its seating, 
when, as a third consequence, part of the agi- 
tated water flies or spurts into the air chamber, 
and is held there by the valve, which only an 
instant ago it had lifted. Now. as a fourth con- 
sequence, the air within the air chamber becomes 
compressed, and it quietly and regularly presses 
the water up the rising main, M, and to the 
cistern, &c., although at one and the same time 
the beat valve is working its very hardest, per- 
haps, making not less than 150 strokes per 
minute. 

Now that I have explained the real action of 
the ram, let us examine the best forms that it 
should be made to. That shown at Fig. 369 is 
unquestionably bad, inasmuch as the water is at 
the numerous sharp angles much checked before 
it can strike or lift open the air chamber or the 
ascending valve. Fig. 368 is better, but the 
round bull for a foot valve renders it less perfect 
than it otherwiso would be. Now turn to 
Fig. 370. This ram has a spindle beat valve, C, 
and two air chambers with spring entfting valve, 
H, complete, and is a vary good one, though 
since the date of its manufacture rams have been 
much improved. I will, however, speak of this 
one, as I fixed it some twenty years ago near 
Bromyard, in Herefordshire, and wrote of it 
about 15 years since in the ExGiisu MECHANIC. 

On my last visit to Bromyard, which was 
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in the early part of this , I was curious to 
see this ram, and found it working, and exactly 
as I left it, save and except a fow new foot and 
chamber valves. This ram is now making 36 
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strokes per minute, and in this time expends 22 
cubic feet of water, in lifting 3 cubic feet to 
A 48ft., or to eight times the height of the 


N ext, let us examine Hanson’s ram, Fig. 371. 
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This is a sectional elevation of a ram made by an 
American firm; and although a patent has 

taken out for the cup leather air chamber valve. 
g, the ordinary clack valve is being used; but 
there is another claim, which is for an additional 
head valve, D 2, and which is supposed to prevent 
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the recoil of water in the trunk, and facilitate 
the working of the ram. For my part, I fail to 
see any advantage gained by the use of this valve, 
but, on the contrary, it is a hindrance to tho free 
flowing of the water into the body of the ram. 
There is one good feature in this ram: the under 
side of the foot is roughed, whereby the water 
seems to take a better hold of the valve than in 
Figs. 369 and 370. This diagram also illustrates 
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the method of fixing lead pipes with unions, as 
at Rand M. 
Injection Rams. 

It is a common occurrence to make a ram to 
raise water from a well deeper or from a lower 
level than the source and outlet of the supply 
which is required to work the ram. Such rams 
are sometimes used in quarries, cellars, &c., and 
are illustrated at Fig. 372. A is the inlet trunk 
or supply pipe from the head or source of supply. 
The water runs through this pipe and gathers 
round the back of the Balanced valve D, which 
causes the valve to close, as in the rams Figs. 
368, 369, and 370, but with this difference: that 
instead of the body of water being in front of the 
beat valve D, it in this case is behind it, and, 
consequently, instead of giving a thrust upon the 
longer part of the trunk, it tends to suck, or, 
more properly speaking, to create a partial 
vacuum. For example: Suppose the weight of 
the column of water from to the horizontal 
pipe R to be ölb., and the water to gain a 
velocity of 201b., here we get the lb. multiplied 
by 20lb., which equals 100lb., and the momentum 
will be 50lb to the square inch. Now, suppose 
the well to be 30ft. deep, and that water is 
required to be sucked up, the vacuum pressure 
required will be 15lb. to the square inch. Here 
15lb. from the 50lb. leaves 351b. as a surplus, 
and which will very well make up for any defect, 
&c., in the arrangements. 

Such rams may also be made to throw water 
as well as to draw it, by lengthening the trunk 
A, and by placing an air-chamber with valve, 
as shown by the dotted lines at Q, Fig. 372. In 
fact, the various alterations and methods of 
working the ram are legion, and can only be 
worked out according to the kind of work re- 
quired to be done, and by the workman himself. 


(To be continued.) 
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ERMANENT SILVER PRINTS. 
HE practical experience of a “‘ collodio- 
chloride printer of nearly fifteen years’ 
standing must be worth reading, and we extract the 
following from the Photographic News. The author 
18 Mr. George Bruce, of Duns, who says:—More 
than fourteen years ago I finally abandoned the 
use of albumenised paper, and began to print all my 
work on ccllodio-cloride of silver paper ; and while 
by doing so I may have added to the depth and 
breadth of that sea of troubles” which everybody 
has to wade through before they get to the end of 
life, yet, in looking backwards through those years, 
I cannot see any reason to regret making the 
change; perhaps, as some of my photographic 
friends have ventured to hint, I may have made the 
collodio-chloride process a hobby, and shut my 
. to the practical side of affairs, and that, after 
the game is not worth the candle.“ 

Well, I have to say is, that if a man can make 
an honest livelihood for fourteen years, and at the 
same time give satisfaction to those who accord him 
their patronage, by namga hobby, then by all 
means let him do so. When I first began collođio- 
chloride printing I used paper made by Herr 
Obernetter, of Munich ; but at present I am printing 
on paper made by Herr Linde of, Lübeck. Both 
these gentlemen’s papers have given me equally 

ood results. The collodio-chloride paper comes 
rom bain carefully packed in zinc tubes, the 
tubes, again, being packed in wood boxes. Some 
Jo ago I met with considerable loss by reason of 

e Custom House officers opening the tubes, to see 
that there was no contraband material within. 
Those gentlemen, after having ascertained that 
there were no rolls of tobacco inside the rolls of 
paper, very carefully closed the tubes, and passed 


them on to my London agent, never dreaming for | ba 


a moment that in exposing their contents to the 
light, a loss of mauy pounds accrued to me. I wrote 
to Sir Frederick Freemantle, and explained the 
matter, inclosing at the same time a piece of the 
sensitive paper, and ever since the boxes have 
reached me without being opened. If, therefore, 
any photographer wishes to try the collodio-chloride 
prin g, and orders paper from either of the manu- 
acturers referred to, he may be sure of getting it 
free from damage. A quire of collodio-chloride 
paper costs me, including carriage and packing 
something like £2 10s; but as there are now and 
again streaky sheets in the parcels, that will not 
produce good prints, the above sum scarcely covers 
the price I rea ly pay. The size of the sheets is 22 
by 17 inches, which gives thirty C.D.V. pieces, or 
ten cabinets. More might be cut from the sheet, 
but as the edges sometimes fray in the toning and 
washing, it is better to leave a sufficient margin, so 
that when trimming the prints a clean and firm edge 
may be secured. The paper will keep good in a cool 
place for two or three months. The printing should 
not be so deep as when using albumenised paper, as 
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collodio-chloride prints lose very little of their 
vigour in ing through the toning and fixing 
baths. Collodio-chloride prints may be kept for a 
considerable time before toning—two or three wecks 
may elapse — but I prefer toning as soon after 
printing as possible. 

The toning bath is made as follows :— 


Stock Solution.—No. 1. 


Sulpho-cyanide of ammonium 1 0z. 2 drachms. 
Distilled water N . 60 ounces, 
Hyposulphite of soda.......... 9 grains. 


Stock Solution.—No. 2. 


Pure doll! 1 a 
or 
Chloride of goldd 22 5 
Distilled water e 60 z 
Fixing Bath. 
Hyposulphite of soda...... .... l ounce 
Distilled water. ..... 12 Ounces 


The gold I use for toning is prepared according 
to Col. Stuart Wortley’s formula given in the Year- 
Book for 1871, page 91, ; and it gives in my hands 
more uniform results when toning collodio-chloride 
paper than I ever obtained with the ordinary com- 
mercial samples of chloride of gold. Why, I cannot 
tell, any further than that in preparing your own 
chloride of gold you know exactly what you have 
at hand, and strength of the toning bath is more 
under your control. This control“ is absolutely 
necessary to success with collodio-chloride paper, 
as I find that anything more than the strength given 
in the formula produces a flat eaten- out picture 
without any depth ; while, on the other hand, too 
weak a toning bath gives heavy opaque brown tones. 
Thus, if the toning 92 on too quickly, bee lose 
depth and richness ; if very slowly, a brown leathery 
tone is produced, which is far from satisfactory. 

The reason in the first case is that the prints pass 
so rapidly from brown to black, that before you can 
well get them removed from the bath, the point 
where richness lies is often lost. And in the second 
place, the sulphocyanide of ammonium solution in 
some measure a be the transparency and purity 
of the prints when they are left too long in contact 
with it. Particular care and attention must there- 
fore be given to the toning bath, so as to have it 
neither more nor less than the strength stated, as 
collodio-chloride photographs are much easier 
stained in toning than prints upon albumenised 
paper ; and when unequal toning does take place, it 
is more visible in the former than in the latter. 

In making up a bath, equal quantities of No. 1 
and No 2 are mixed, plenty of chalk being added, 
letting the whole stand for from three to five 
hours before use. With somesamples of this paper, 
the bath can be used at once; but with other shects 
this is not the case, a deposit of gold taking place 
over the whole prints, and destroying the purity of 
the whites. It is better, therefore, to err on the 
safe side by making up the bath a considerable time 
before it is required, and thus be assured of having 
a uniformity in one's photographs. When I have 
many prints to tone, I use two flat dishes capable of 
holding, say, a dozen prints each. I filter the solu- 
tion into these dishes to the depth of one-fourth of 
an inch; were the liquid deeper, the prints would 
not keep flat. I in three changes of water; 
and as the prints generally curl up into tubes, I 
open each of them separately in the water, so as to 

et the surface uniformly washed. If this is not 
one, and done in each separate dish of clean water, 
uneven toning will be sure to take place. 

When the prints have been properly washed with 
a quick but gentle movement, I open up each pic- 
ture, and lay it flat in the bath face downward ; 
and when the dish is full, I begin at the first and 
turn it over, brushing the face with a camel’s-hair 
brush, and continue the process until the whole 
have been so treated, afterwards turning them back 
again into their former position, and so on without 
cessation, until the prints are ready to leave the 
th. When stains occur in the course of toning, 
lift the print out of the solution, dip the brush in 
alcohol, and rub the spot slightly. Then immerse 
the print again, when it will be found that the stain 
has disappeared, and the print has been saved. 

When fixing the prints, the same care is required 
in laying them separately in the fixing solution, turn- 
ing them over, and keeping them in motion until the 
are fixed, which is completed, when the fixing ba 
is new, in from three to five minutes. When re- 
moved from the bath, the prints are immersed for a 
few minutes in three or four changes of water, and 

ut under the tap foran hour ortwo. The water 
is then shut off, and they are left all night, and 
throughout the next day until the afternoon; the 
water is ae Soe now and again. The prints are 
then trimmed and mounted. The system in use 
amongst the many of thé profession, of cutting the 
prints to the exact size wanted before toning them, 
cannot be readily adopted with collodio-chloride 
pictures. In their case the paper should always be 
a little larger than is necessary, allowing not less 
than one-eighth of an inch to be out off all round 


after the prints have been toned, fixed, and washed. 
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The reason for this is that theedges of the prints 
are vory curly, and the film becomes frayed in the 
course of washing; by cutting away this frayed 
curly part, they are more easily and neatly mounted. 
As it is impossible to lay these prints upon blotting- 
paper and dry them in a flat state without cracking 
the surface, another method has to be put in prac- 
tice for the purpose of trimming them. I use a 
piece of thin plate glass, cut to the exact size of 
what the carte-de-visite print should be, the edges 
being ground and the corners slightly rounded, so 
as not to scratch the picture. If the prints are more 
than ordinarily curly, I o them underneath the 
water, and lay the sheet of glass upon the face, and 
then lift both of them out of the water at once, the 
moisture between the two enabling me to move and 
adjust the glass over the print with the greatest 
ense. I then, with a pair of long-bladed scissors, 
cut along the four edges of the glass, and thus secure 
a straight clean-cut print, without damaging the 
surface of the photograph. f 

The mediym I use for mounting is starch, care- 
fully boiled, as thick as possible. Itis, while still 
warm, poured into the centre of a muslin cloth, the 
corners of which are drawn together and held firmly 
with the left hand, while the right hand presses the 
bag and causes the pure starch to exude through the 
interstices of the cloth—the result being a paste 
perfectly free from gritty matter, and of the right 
consistence for mounting. , 

A sheet of thick plate glass is covered with a dam 
cloth, and the prints are lifted from the dish an 
laid upon it in a wet condition, the water on the 
face of the prints and the damp cloth preventing 
them from curling. They are then pressed quite 
flat with another cloth, and dried before they are 
starched 


After the prints are mounted, dried, and spotted 
out, I roll them upon a hot steel plate; they are 
then put up in dozens into paper and laid upon the 
machine plate, and when warm are rubbed over 
with Salomon paste, which gives them a richness 
and transparency they would not otherwise possess. 

If desired, these photographs may very easily be 
covered with Mawson’s print varnish” or 
‘enamel collodion“ by aah with a camel’s- 
hair brush of the same breadth asthe card. In my 
own practice, however, I rarely varnish the pictures, 
as I think they are more beautiful and artistic when 
simply finished with wax paste. After fourteen 

ears’ experience, I can speak with a considerable 

egree of confidence regarding the stability of col- 
lodio-chloride pictures. I am not, however, D 
to assert that out of the many thousands of photo- 
graphs which have left my hands throughout the 
course of these years, none cf them have faded. At 
first the manufacturers of collodio-chloride papers 
were not so careful as they are now regarding the 
basis on which the collodion film rests ; nay, I have 
reason to believe that sheets of albumenised paper 
were then used as a support for the emulsion. In 
such a case, the prints made from those sheets are 
liable to fade. But, notwithstanding this, the fact 
remains—and I am glad to be able to say so chat out 
of many dozens of photographs in my possession, 
dating back to the year 1809, I do not find any 
fading prints among them. Some of these prints 
have been lying loosely on shelves in a room where 
I have made up developers, boiled negative PEPE 
made chloride of gold, toned, washed, and roll 
my photographs for nearly a decade of years, and 
yet, so far as I can judge, they still retain their 
pristine purity. f 

Withreference to 12 by 10framed prints, I may re- 
mark that those I forwarded to the London Ex- 
hibition in 1874, and which were afterwards 
returned to the International Exhibition held the 
same year, and hung there along with other exhibits 
for some months, if I remember aright, in one of 
the corridors, exposed, as was remarked at the time, 
to atmospheric influences which severely tested the 
keeping qualities of the pictures, have not the 
slightest appearance of fading about them. Then, 
asregards what may be called independent evidence 
in favour of the stability of collodio-chloride prints 
in warm climates, I have to say that ladies and 
gentlemen who were photographed by me before 
they went out to India, or had prints of their 
friends sent to them when there, state that while 
albumenised prints often fade very rapidly, collodio ~ 
chloride prints continue unchanged. 


BERTHELOT ON EXPLOSIVES.—II. 


HE rapidity of the reaction in a homo- 
geneous system increases as the condensa- 

tion of the substance progresses, or more 
simply with the pressure in the gaseous systems. 
Thus, in an inclosure supposed to be impermcable 
to heat, the elementary rapidity of the reaction 
contines to increase, for the double reason that tho 
temperature is continually being elevated and 
that the pressure of the gas increases without 
stopping. Nevertheless, the intluencebf the pressure 
should be more sensitive at the „ at 
the end of the experiment; provided, however, 
that the part which is not in combination con- 
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tinually diminishes until the moment arrives when 
the proper tension of this part, considered by itself, 
ceases to iucrease in consequence of the heating: 
from that time on, it teuds to diminish until it 
becomes nil. The rapidity of the reactions in a 
homogeneous system depends upon the relative 
proportions of the components.—In operating at a 
constant temperature the combination is generally 
accelerated by the presence of one or other of 
the components. On the other hand, at a constant 
temperature, the reaction is returded by the pressure 
of an inert substance which has the effect of 
diminishing the state of condensation existing in 
the substance. Ata varinble temperature the re- 
actions are retarded d fortiwri by the presence of 
an inert body, such as, for instance, the nitrogen of 
the air, or the silica of ordinary dynamite; this 
rai by absorbing the heat lowers the temperature 
of the system without producing any special in- 
fluence to hasten it by its pressure. The reaction 
is generally slower at a variable temperature in the 
presence of an excess of one of the components, 
than if the operation is effected with equal 
equivalents; the necessity of heating this excess is 
more than counterbalanced by its accelerating 
dntluence. It 18 clear that if the proportion of inert 
substance is such that the teinperuture of the system 
cannot be elevated to a degree necessary for the 
combination to continue of itself, the reaction will 
cease to be explusive and perhaps will not be pro- 
pagated. 

By this means the character of an explosive 
body may be changed—simply mixing it with an 
inert body. We shall now give some important 
facts. A seventy-five per cent. dynamite is not as 
sharp as pure nitro-glycerine, nevertheless, such a 
dynamite cannot be used for charging shells, for 
they would explode in the mouth of the cannon by 
the influence of the initial shock of powder. Fift 
or sixty per cent. dynamite, on the other hand, 
may be used with empty projectiles and can be fired 
without giving rise to any injury to the ordnanco. 
‘This is not all; in using sixty per cent. dynamite the 
projectile may produce an expression at the point it 
reaches without requiring any special priming, as, for 
instance, when its progress is stopped by a body of 
considerable resistance—as for instunce a plate of 
iron sheeting—the elevation of temperature caused 
by this sudden arrest is sufficient to determine an 
explosion. But if the charge of nitro-glycerine be 
reduced to thirty or forty per cent. charged with 
such a dynamite, necessitates the use of a percussion 
force in order to produce an explosion similar to 
such as are produced by black gunpowder. It is 
quite true that such a dynamite presents scarcely 
any advantages over ordinary gunpowder. It isan 
important observation that the rapidity of the 
burning of an explosive substance diminishes con- 
siderably as the proportions of its mixing with an 
inert body approach the limits of inflammability. 
It follows, then, that as these limits are approached 
the ober becomes uncertain and the explosive 
character of the phenomena ceases to be manifested. 


These general relations were established for such 
a system that all the heat which it gives off should be 
used to increase the elevation of the temperature. 
Let us examine the real condition of affairs, one in 
which the system gives a portion of its heat to the 
surrounding bodies by either radiation or conducti- 
bility. The elementary rapidity of the reactions, 
and the mass of the substances used, play an 
important part in this connection. In reality, on 
all occasions, when the rapidity of the reactions 
was not great, a portion of the heat would to a cer- 
tain extent be dissipated, and the elevation of its 
temperature soon reaches a tixed limit. This limit 
will be one at which the loss of heat produced by 
the external action is equal to the gain resulting 
from the internal reactions of the system: in this case 
the reaction takes place with certain rapidity, con- 
stant or almost so, without becoming explosive. 
Such is the case with priming substances. This is 
also the case, in explosives yeucrully slower, of a 
substance which is spontuneously decomposed. 
But if the mass with which the operation is con- 
ducted is increased, and supposing it to be confined 
in a fixed space, the amount of heat lost by radiation 
or conductivity ut a given temperature will vary but 
little, the entire amount of heat produced internally 
will be increased. 

Thus, the temperature of the system should be 
be higher than the preceding when it tends toward a 
new limit, or when its growth becomes more and 
more rapid, aud finally explosive in consequence of 
the correlative growth of the pressures. This same 
acceleration, depending on the pressures and the 
rapidity of the reactions, plays an important role in 
the interpretation of the effects produced by 
tamping. Besides, it is in this means that all de- 
flagrating mixtures may be changed into explosive 
compounds when the mass continued in a given 
space is increased. The difference between the 
methods of decomposition of an explosive material, 
according as its mass is greater or less, deserves 
especial attention, for it is frequently referred to in 
practical applications. 

This is observed, even in the case where an exit 
is opened to the guses of explosion. If the explosive 


mass is of sufficient size, the decomposition of a de- 
flagrating substance where gases are given off 
through a narrow opening, may be changed into an 
explosion when the opening is made narrower, in 
such a way that the pressure and the internal tem- 
5 may be increased towards a given limit. 
he same remark may be applied to spontaneous 
decompositions, occurring with large masses of 
matter. Beginning slowly at ordinary tempera- 
tures, their rapidity increases under the in uence 
of the temperature which they determine; besides 
it may huppen that this will change the character 
of the decomposition, by causing a new reaction 
7 5 off more heat to follow the initial reaction. 
The elevation of the temperature of the mass in- 
creases aud hastens until it produceg a violent 
reaction and a general explosion. 

These facts which are frequently observed in 
laboratories, have been called upon to explain the 
spontaneous explosions of gun-cotton and nitro- 
g 1 They lead to the belief that an explosive 
substance which has begun to decompose is par- 
ticularly dangerous. Such general explosions are 
produced not only in explosives that are contained 
in very solid vessels, but also in those which are 
held in vessels that are slightly resisting, such as 
boxes of wood or their thin metallic cases and even 
on substances heaped up in the open air, when the 
accumulation of substances allows the temperature 
to be raised of itself and to become more and more 
accelerated. They may take place equally as well 
on substances divided into very small quantities, 
provided that the particles are sufficiently near to 
each other so that the mechanical effects may be 
accumulated and produce a common result. In 
their ose Rt pera and in use the same precautions 
should be followed, just as if all the portions of the 
explosive were collected in a single mass. These 
are consequences which are theoretically possible 
and which are often proven to be practicall 
correct by the accidental realisation of terrible 
catastrophes. 

In fact, the experiments made by the Birmingham 
Chamber of Commerce relative to the transportation 
and storage of caps, showed that the capsules, each 
containing 15 milligrammes of fulminate, will not 
explode in mass, nor by the influence of a shock, 
nor when crushed by the wheel of a locomotive, 
nor when they are placed in the centre of an incan- 
descent mute, or when in the midst of a burning 
hearth. But if the weight of the fulminate con- 
tained in the ov is considerably increased, the 
case becomes different. Experience has shown 
beyond a doubt that the explosion of a single 
powerful capsule of fulminate is suflicient to cause 
that of all the capsules placed in the same box ; if 
the box itself explodes the neighbouring boxes will 
detonate equally as well. It is in consequence of 
similar phenomena that the small fulminating caps 
which are sold as playthings to children, have so 
frequently been the cause of serious accidents. 
The so-called single caps were made of — 


Potassium chlorate ....... e.s... 12 parts 
Amorphous phosphorus ........ 6 „, 
Lang le 45 
Rosin en Comes 


rE those called double were made of a mixture 
O — 


eee „eee ese eeeass 


Potassium chlor ate . 9 parts 
Amorphous phosphorus ........ 6 5, 
Antimony sulphide .........5.. l „, 


Sulphur sublimed ..... er * 25 „ 
Nitre „ 6% „% „%% „ Gene eee 25 99 


The latter were more sensitive to friction, and on 
an average weighed 10 milligrammes each. Six to 
eight million caps of this description done up in 
rows of five and pasted on strips of paper, were 
piled up in the store in boxes containing a gross in 
each. Some one of these individual caps was set 
of by an accident, and a general explosion 
ensued. ; 

It is, therefore, of the greatest importance that 
persons having explosives in their charge should be 
familiar with these truths and facts, and adopt 
such precautions as will prevent the explosion of 
the entire inass. 

Let us now examine the case of a homogeneous 
system, but whose various parts are exposed to 
different conditions, auch as those which arise from 
being ignited at one point or from a local shock. 
In order to propagate the transformation in a mass 
which detenates, and which is not submitted to the 
same action at all of its points, it is necessary that 
the same physical conditions of temperature, of 
pressure, &c., which prevail at one point of action, 
should successively be produced and propagated, 
molecule by molecule, through all portions of the 
mass. 

According to Piobert, the rapidity of the com- 
bustion of powder in the open air observed on 
prisms of known length, placed vertically, and 
whose lateral faces were greased in order to insure 
regularity in the phenomena, has been found to be 
included between 10 and 13mm. to the second in 
gunpowder. The rapidity of combustion of powder 
depends to a great extent on the pressure of the air 
or on the surrounding gases. Near the end of the 


seventeenth century Doyle made some experiments 
on the combustion of powder in vacuo, and observed 
that grains of powder thrown on a red-hot iron in 
this condition, melt without detonating. If the 
operation is conducted with a sufficient number of 
grains, towards the end an explosion will take 
place beyond a doubt, because the conditions of 
pressure are changed. Huygens repeated the same 
experiments by igniting the pore with a burning 

lass which concentrated the solnr rays. If the 

eating is progressive, an effect which may be pro- 


duced by a piece ae charcoal then at pres- 
sure, the sulphur will be sublimed and the homo- 
geneity of the mixture destroyed, or else, acoordin 


to Hawksbee ee the powder will be melted. 
These experiments have been frequently repeated 
with different modifications, such as the employment 
of a red-hot platinum wire, heated by electricity, 
and then usad to ignite the powder in vacuo— 
(Abel). M. Bianchi in this manner determined 
that gun-cotton is slowly decomposed in vacuo 
before its explosion, and a similar result with nitro- 
lycerine has been reached by Heeren and Abel. 
ercury fulminate, on the other hand, detonates in 
vacuo when brought in contact with a piece of 
brass wire which has been heated red-hot, but the 
detonation does not extend to the grains which are 
not contiguous to it, as it docs when under atmo- 
spheric pressure. ' 
Not only does a vacuum reduce the explosive 
quality of gunpowder, but any diminution in the 
pressure retards it. On the other hand, the quick- 
ness of combustion of powder increases with great 
rapidity, as soon as it attains the heavy pressures 
which are produced in cannons and in guns, thus, 
for instance, Captain Castan reckons the rapidity of 
the combustion of powder in the bore of cannons of 
atte calibre at 230mm. per second, instead of 10mm. 
in the open air. , 
The rapidity of combustion of other explosives 
has not been the subject of experiments as exact as 
those applied to blac wder; it likewise suggests 
new observations and a theory of an entirel 
different kind, as we shall immediately explain. We 
confine ourselves to the statements that Piobert 
determined the rapidity of combustion of gun- 
cotton (not compressed) as eight times that of gun- 
powder—a value which may be applied to a pro- 
gressive combustion taking place without detona- 
tion. These same studies were extended to 
explosive mixtures of gases. In 1867, M. Bunsen 
determined the rapidity of combustion to be Jim. 
to the second for detonating gas (hydrogen and 
oxygen) and of one metre only per second for a 
mixture of equivalent parts of carbon monoxide 
and oxygen. ese mixtures being taken at atmo- 
spheric pressures. He determined the delivery 
ugh a small orifice by igniting the jet, and de- 
termined for what rapidity as a limit of flow the 
flame remained stationary at the opening without 
going back into the interior. M. Mallard has made 
similar experiments in different mixtures of marsh 
gas or of illuminating gas and of air; he found that 
the rapidity of combustion, defined as above, rapidly 
diminishes in proportion as the amount of gas having 
no part in the combustion increases. The maximum 
rapidity corresponding to 0°560m. each second for a 
mixture of eight parts of air and one part of marsh 
gas by volume. It lowers itself to U'04m. with a 
mixture containing twelve parts of air to one of 
marsh gas. With illuminating gas and air, the 
maximum rapidity has almost reached double this 
amount. MM. Mallard and Le Chatellier have re- 
studied this question by other processes, which have 
given them results entirely different according to 
the method of combustion. They will be referred 
to presently, and the causes of these differences will 
be shown. 
(To be continued.) 


HARTNACK AND PRAZMOWSKI'S 
POLARISING PRISM.* 


T is surprising that this prism: is not to be found 
1 in England, when it presents such advantages 
over the old form of Nicol prism. As this may be 
due to the fact that the description of it has not 
hitherto appeared in English, we subjoin a trans- 
lation of the original article by its designers :— 


‘©The Nicol prism possesses valuable qualities 
which unquestionably make it the best of known 
polarising instruments, whether employed as an 
analyser or as a polariser. Being constructed of a 
perfectly colourless substance, it transmits the light 
without altering the colour or dispersing the rays, 
and also without sensible diminution by the two 
partial reflections at the surfaces of entrance and 
exit. 

A careful investigation of the course of the rays 
in this apparatus shows, however, some rather con- 
siderable defects, arising primarily from the direction 
in which the crystal is ordinarily cut, and also from 
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the nature of the medium hitherto employed to 
reunite the two parts. 

As is well known, the Nicol prism is simply a 

lelopiped of Iceland spar, the length of which 
is equal to 3°7 times its thickness (Fig. 1), and 
whe is cut in two along the diagonal A B which 
joins the obtuse angles. The planes of section are 
carefully polished, and then cemented together 
with Canada balsam, the index of refraction of 
which (1°549) is intermediate between the ordinary 
index of the spar (1-658) and the minimum of its 
extraordinary index (1:483). 

The limiting angle for the ordinary ray on the 
film of Canada balsam being 69° 5’, every ordinary 
refracted ray which is incident at a more oblique 
angle undergoes total reflection. 


If, for instance, the ray o d enters obliquely at 
the face A C, it will undergo at d a refraction which 
causes it to take the direction d f. If it forms with 
the plane A B an angle of 20° 5, this ray will limit 
the field from which ordinary rays are excluded, 
since all such rays arriving on the film of balsam at 
a greater angle would undergo total reflection. 
Thus all the rays comprised between the extreme 
directions o d and e A, ordinarily refracted in the 
spar, will be reflected at /, and will form a luminous 
cone A f g, which will be lost on the blackened face 
CB. e extraordinary rays, on the contrary, 
their index being lower than that of balsam, will 
traverse the latter, and will spread out at their exit 
into the space i k. It is not, however, the plane of 
the section which limits the field on the side A e. 
The extraordinary ray, in proportion as it approaches 
this plane, makes, with the principal axis of the 
spar, larger and larger angles ; its index diminishes, 
it is true, but never reaches a value so small as to 
traverse under all angles of incidence the film of 
balsam. Under sufficiently large angles it under- 

oes in its turn total reflection. This is the other 

imit of the field of the prism. The inequality of the 
dispersive power of the balsam and of the spar 
reduces still more this limit, and renders the field 
still smaller. 

As the index of the Canada balsam is very little 
inferior to that of the spar for the ordinary ray, 
and the limiting angle for this ray is 69° 5’, it is 
necessary to make the prism of considerable length 
—equal, as mentioned above, to 3°7 times the small 
side. The total length of the prism is represented 
by the projection of the long diagonal on the axis 
of the prism—i.¢., four times the length of the 
small side. 

‘t To obviate these inconveniences it has been 
proposed to employ different cementing substances, 
and peraman balsam of copaiba, the index of 
refraction of which is lower, which would allow of 
the prism being shortened. But the prism was still 
always cut in the same direction, so that the 
extraordinary rays underwent total reflection long 
before reaching the plane of section, and if the field 
paien in extent on the side of the ordinary rays, it 

ost much more on the side of the extraordinary 
rays. In fact the field was reduced. 

From this it will be seen that, o long as the 
direction of the plane of section relatively to the 
axis of the pst, remains the same, it would be 
useless to resort to any other cementing substance 
than balsam. Before insisting further on the effect 
of the direction of section, it is desirable to consider 
the result of the obliquity of the faces of incidence 
and emergence of the prism relatively to its axis, 
and to the direction of the luminous rays which 
traverse it. i 

Fig. 1 shows that the rays which pass from air 
into the spar ox the side of the limit of the field 
A, traverse the face A C nearly normally, and that 
in 5 as they approach the other limit they 
incline more aud more to the face of entrance; the 
same phenomenon being produced identically on 
the emergence of the rays at the opposite face. 
This progressive increase of the obliquity of the 
incident rays produces an increasing partial reflec- 
tion and a proportionate diminution of the trans- 
mitted light: so that the field whilst very luminous 
on one side becomes darker and darker towards the 
other. 

„This obliquity of the faces of incidence and 
emergence gives rise toa still greater inconvenience. 
Iceland spar is very soft, and the optician has much 
difficulty in producing true surfaces with it. The 
polishing always deforms the surfaces notwith- 
standing all the care and skill of the workman : and 
the slight deviations which cannot be avoided in 
the surfaces affect the direction of the transmitted 
raysthe more injuriously, according as the angles 
of incidence are large. j 

In fact, whenever the rays form after their 
passage through the prism a real or virtual image, 
this image is always confused and badly defined. 
But it is especially when the image has to be again 
amplified that the defects in the surfaces give rise 
to the most troublesome consequences, 

These considerations led the authors to think 


that the first thing to be done by way of remedy 


was to give to the faces of incidence and emergence, 
a direction normal to the axis of the prism. This 
direction allows the rays which traverse the centre 


having undergone any deviation, and it reduces by 
half the angles of incidence of the rays which limit 
the field. Under these conditions the choice of a 
more suitable section and the application of a better 
cementing substance would suffice to pre to the 
polarising prism all the qualities desirable. 

“The lower the index of refraction of the 
cementing medium, the greater the limiting angle 
under which the ordinary ray is totally reflected, 
and the more the dimensions of the prism may be 
reduced. But if its index has a value less than the 
minimum of the extraordinary index, notwith- 
standing the best selection of the plane of section, 
it is this ray which in its turn will undergo in a part 
of the field total reflection, and which will be 
stopped. Hence, as in a prism of ordinary con- 
struction, a diminution in the angular extent of the 
field of vision. The most suitable cementing sub- 
stance should be one whose index has the same 


Fic. 1. 


Path of the 1 and extraordinary rays in a 
licol prism. 


Fie. 2. 


Path of tle rays with different cementing media. 
C O A limit of the field for Canada balsam, 
KO A for balsam of copaiba, I O A for linseed 
oil. POP’ for poppy oil: mm, direction of the 
axis of the crystal. 


value as the extraordinary index in the section per- 
pendicular to the axis. Linseed oil, a substance 
sufficiently drying for this purpose, has an index 
(1:455) identical with that of the spar: it allows, 
therefore, of a length less than that which is neces- 
sary When Canada balsam is used, and vives at the 
same time the large field of 35°. Poppy cil, which 
has a lower index, allows of a still greater diminu— 
tion in the length of a prism, but it at the same time 
reduces the field to 28°. 

“We are now able to consider the following 
questions: 

„ist. What is the direction which should be 
given to the plane of section to obtain the most 
advantageous size of field? 

and. What inclination should be given to the 


of the field to reach the eye of the observer without faces of incidence and emergence relatively to this 


plane in order to insure the condition of normal 
incidence on these faces to the rays which corre- 
spond to the centre of the field? 

To reply to these questions it is desirable to con- 
sider the path of the rays in the interior of the 
prism. Divide a parallelopiped of spar in two 
parts by the plane A B, Fig. 2, perpendicularly to 
the principal axis of the crystal. The lines oblique 
to A B represent the limitng angles of the 8 
ray for the following substances by means of whic 
the two halves may be cemented together. 


Index. Angle. 

© * 

Canada balsam 1549 @ 2 
Balsam of copaiba.. 1507 ... 6 3 
Linseed oil! cites 1485 63 6 
F sic yen, aiaiai ss 1°463 61 9 


For the first three substances, even the extra- 
ordinary ray which grazes the surface A B does not 
undergo selection: The plane A B forms the other 
limit of the field. It is not the same for poppy 
oil; the extraordinary ray is reflected at an 
incidence of 79° 9' represented by the dotted line 
OP: 

In the interior of the spar the extent of the field 
with these different substances is as follows :— 


Canada balsam............. eat ee 
Balsam of copaiba ....... an: | 
Fa oisiisansa-siawsstskiaseisaveiistiaeas 
r e tabi reseed 17 

“The position of the faces of incidence and 
emergence must be such that the rays which limit 
the field on the two sides are equally inclined to 
these faces so as to give a field symmetrically dis- 
posed relatively to the axis of the prism. As on 
one side the limiting ray is refracted according to 
the extraordinary index, whilst on the other side it 
is refracted according to the extraordinary index, 
the faces of incidence and emergence cannot be 
perpendicular to the line which divides in two the 
field in the interior of the prism. These faces 
should have a less inclination on the side of the 
ordinary ray than on the other. 

In the calculation of this inclination there is a 
consideration which must not be omitted ; itis that 
the dispersive power of spar for the extraordi 
ray is higher than that of the fatty oils, and that 
their relative indices diminish in passing from red 
to violet. At about the limit of the field the blue 
and violet rays will still traverse the film of oil, 
whilst the red are arrested. The field is terminated 
on this side by a somewhat broad violet band which 
darkens it to a certain extent. It is, therefore, 
necessary to arrange to have on this side a larger 
portion of the field so as to employ only the part 
which is the most uniformly illuminated. 

“In consequence of this the following angles 
have been adopted, the crystal being sup) to 
be cut perpendicularly to the principal axis of the 
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| 
Angles of the 


faces of incidence; Angular Length of the 
andemergence extent of the ote 
with the plane ot teld. p A 
the section. | 
| 
0 ‘ | o | mm, 
Canada. 79 0 43 52 
Copaiba 76 5 a5 37 
Tinseed 73 5 45 34 
| Poppy 71 0 | 28 30 


spar, which assures, according to what we have 
above stated, the absolute maximum of angular 


| extent of the field with cementing substances whose 


R 


Prazmowski (A BC D) and Nicol (efg h) prisms. 
A Csection of the crystal perpendicular to the 
Axis MM’. 


index very nearly 8 the extraordin 
index of the spar in the plane normal to the ers- 
talline axis. | 
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It must not be that the figure of the 
new prism is that which is really adopted in our 
instruments. Although the length of 

side of the Nicol prism is only 3'7 (that of the 
smallest being taken as unity). the acute angles of 
this prism give ita length which is four times that 
of the — i side. 

Fig. 3 represents the new prism A B C D, with 
its section A C in a plane perpendicular to the axis 
of the crystal cut out of the parall oe pe 
acd. This construction req spar 


uires a piece 
larger than what is required in the Nicol prism. 
The same piece of spar, however, would only give a 
Nicol prism e fg h of nearly the same thickness as 
the new one, but which would be more than a third 
longer than the latter, and that with a field of third 
less in extent. 

It is above all as an analyser that the new prism 
presents great advantages over the oldform. It 
may, far instance, be placed very conveniently 
between the eye and the eyepiece of a microscope 
without reducing the field of view; whilst the Nicol 
prism not only narrows directly the field ina notable 
proportion, but also hinders the observer from 
approaching his eye sufficiently near to the point 
where the rays cross, an indispensable condition for 
embracing the whole field at one view.” 

In Hartnack’s analyser of recent construction 
(Fig. 4) the mounting is united to the eye-piece b c, 


Fic. 4. 


and there is a graduated disc a, in which the tube 
with the lenses and the analysing prism can be 
rotated. The pointer d, which rotates with the 
prism, indicates the angular magnitude of the 
revolution which has been made. 

Leitz, and Seibert and Krafft, have also con- 
structed this apparatus of Hartnack’s, adding a 
vernier and crossed wires; and Merz, Wasserlein, 
and Vérick have adopted the graduated disc. 
‘There is no doubt,’ says Niigeli and Schwend- 
ener,* ‘that such contrivances are convenient for 
certain observations (for instance, on circular 
poiat non) + aut in most cases it is, at any rate, 
more important, with crossed Nicols and immov- 
able plates of selenite, to brin 
of a rotating plate to the different positions with 
regard to the planes of polarisation of the Nicols, 
and thus be enabled to determine the angles.“ 
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ELECTRO - MOTORS AND THEIR 
GOVERN MENT.+ 


By Prors. W. E. Ayrton, F. R. S., and JOHN 
PERRY, M. E. 


hee near approach of electric mains being laid 

under our streets, and the facilities they will 
offer for supplying electric power during the day 
time to factories, workshops, and even to private 
houses for domestic purposes, lends an immediate 
importance to considerations regarding the best 
form that should be given to electro-motors, as 
well as to the best conditions under which they 
should be used; while the comparatively novel 
question as to the methods that can be employed 
for governing motors, so as to make them run at 
the same whatever work they may be doing, 
is of equally pressing importance, seeing that this 
condition of constant speed must necessarily be 
fulfilled before we can expect to see lathes, circular 
saws, and other tools in our workshops regularly 
driven by electro-motors. 

The great e of rea grt arises— 

Ist, trom their portability, seeing that they need 
only be ee by ie Tii pair of thin 
flexible wires with the main supply cables. 

2nd, from their small weight per horse-power 
developed by them. a 

3rd, from the possibility of their being used at a 
considerable distance from the prime mover. 

4th, from their working to the best advantage 
when run fast, and so being especially suitable for 
driving quick-moving machinery direct, without 


Das Mikroskop,“ 2nd ed., 1877, Engl. transl. (in 
the press), pp. 323-7. 


+ Extracted from a paper read before the Society of 
Telegraph Engineers, 
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A atl : of S friction of 
a great loss of power arising a 
long line of shafting ing in its bearings, and 
1 there is a Thee of power in the inter- 
mediate gearing employed to make the drill or 
other quick-moving tool revolve much more rapidly 
than shaft 


e x 

The portability of motors enables us to bring the 
machine-driven tool to the work, instead of, as at 
present, the work to the tool. 


E 


The unsightly blow-holes on the Thames Em- 
bankment and at this end of Victoria- street have 
now fallen out of favour if they ever were in 
favour. Although English people are not sup- 


strong in matters of taste, we 


posed to 
equanimity a 


still cannot contemplate with 
series of low chimneys, emitting foul gases, 
scattered along our principal thoroughfares, especi- 
ally when perfect ventilation can be obtained by 
fans directly driven by motors. Such a fan, kindly 
laced at our disposal by Rev. Mr. Capell, is three 
eet in diameter, is now ing 16,000 cubic feet 
per minute at 1,000 revolutions, and is driven by 
one of our motors, the electricity being supplied by 


gearing ; for in a peat! there is Faure-Sellon-Volckmar accumulators, kindly 
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us by the Electrical Power Storage Com > 
These fans might be stationed along the 

thout inter- 


each driven directly by a motor 
mediate ing. A single going and return 
insulated wire would convey an amount of power 


which seems incredible to a mechanical engineer ; 
and a steam-engine doing the work, as as a 
dynamo-machine supplying the electrici „ might 
be all in some backyard, out of everybody's way. 


be sent into the water of the 


The particular specimen of our electro- 
motors which we are employing this evening has 
adjustable lead and reversing gear: this, of course, 
would not be necessary for motors permanently 
fitted and always run at a fixed speed, but it is very 
handy for motors when used experimentally. The 
details of the reversing gear can be seen from figures 
which come later on in this paper, where a descrip- 
tion of the gearing will be found. The smaller 2ft. 
fan, which is being driven also by one of our 
motors, is passing about half the quantity of air. 
The portability of electro-motors and their light 
weight make them of enormous importance where 
locomotion is involved. It may be in the memory 
of some of those present that a year ago we advo- 
cated the automatic electric transport of goods and 
passengers by means of electric railways without 
engine-driver, guard, or signalman, and we showed 
experimentally that the idea was perfectly feasible 
when our absolute block-system was employed. 
For telpherage, and indeed for motor work 
enerally, it became of immense importance to 
ow what horse-power per pound dead weight of 
motor could be practically obtained, what efficiency 
could be relied on, and how a motor could be best 
governed that is always made to go at the same 
speed whatever work it was doing. We have 
erefore been en d on a long series of e i- 
ments on motors of different sizes, but before giving 
an account of the result of these experiments we 
will consider theoretically the general principles 
involved in the government of motors, and exhibit 
one of our motors which is governed without using 
anything of the nature of a mechanical governor. 


Governing. 


A motor may be governed to run at the same 
speed whatever work it may be doing, in one or 
other of two distinct ways. Ist, the power may be 
cut off in proportion as the work is cut off; or, 2nd 
a brake may be employed to replace the useful load 
removed, which may either waste the excess power 
or store it up for future use. Hitherto the first 
method alone has been attempted, viz., that of 
cutting off the power, and usually with this v. 
serious defect, that instead of the power cut o 
being directly in proportion to the work cut off, the 
arrangements have been such that either all power 
was cut off or none, so that the motion of the 
motor was spasmodic, just as an ordi gas- 
re pre which suffers from the same defects, that 
full charge of gas or no charge are the usual only 
alternatives. A sample of an electro- motor 
governor of this type, and which may be calleda 
“ spasmodic governor,” is shown and consists 
merely of a rotating mercury cup into which dips a 
wire, which makes in this case contact with the 
mercury, and so completes the circuit when the 
speed is slow, but which, on account of the hyper- 
bolic form assumed by the surface of the mercury 
as the speed rises, ceases to dip into the mercury 
at high speeds, and so breaks contact. This 
governor, you observe, is very erratic in its 
action, yet it will be found among the modern 
specification at the Patent Office. The first 
improvement we made in governing consisted in 
replacing the ‘‘ spasmodic governor ” by a “ periodic 
governor.” With our ‘periodic governor” the 
power is never cut off entirely for any length of 
time; nor, on the other hand, is full power ever 
put on for any length of time, but in every revolu- 
tion power is supplied during a portion of the 
revolution, the proportion of the time in every 
revolution during which much power is supplied to 
the time during which less is supplied depending 
on the amount of work the motor is doing. Our 
periodic governor, then, differs from the spasdomic 
governor in the same way that a good loaded 
steam-engine governor differs from the ordinary 
governor of a gas-engine. One of the ways of 
effecting this result is as follows:—A brush, A, 
e l, lies on the rotating-piece, B. K, tbe 
cylindric surface of which is formed of two con- 
ducting portions connected with one another 
through any resistance, and the brush, A, is moved 
along the cylinder, B K, under the action of the 
governor balls. hen the brush, A, is touching 
the contact part, B, the motor is receiving current 
directly ; but when A rests on the K the motor 
receives current through the resistance which is 


interposed between B and K. If the governor 
balls fly out, the brush is moved along B K, so 
that there is contact with K duringa ter part 
of the revolution than before ; and if govern: 


balls come together, the speed of the motor be: 


E Google 
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too small, the brush is moved in the oppo it 
direction, so that it makes contact with B for a 
longer timo during each revolution. 

li the motors are in series, we arrange that the 
periodic governor shunts the currents periodically, 
instead of introducing resistance. In this case the 
ouunections are as fullows:—B is made of wood, 
while K is made of metal. K is connected to one 
ead of a shunt coil, the other end of the shunt 
bring conneeted to one of the terminals of the motor 
and A is connected to the other terminal of the 
motor. If, then, A rests on B, the shunt is in- 
operative, and all the current 1 5 through the 
motor; whereas, if A rest on K, the shunt is in 
operation, and part of the current only passes 
through the motor. 

We are fitting up one of our periodic governors 
do a Gramme machine working asa motor in series 
with accumulators—that is to say, a dynamo 
machine is employed to work the Gramme machine 
as a motor, and to charge the accumulators. 
When the motor is running too fast, all the current 
=, during the greater part of each revolution, 
shunted past the motor through the accumulators, 
aud the current only passes through the motor 
during a small portion of each revolution ; whereas, 
when the motor is going more slowly, all the cur- 
rent passes through the motor during the greater 
part of cach revolution before passing through the 
accumulators. 

It is dithcult with any such governors to entirely 

vent sparking, and hence we prefer a totally dif- 
erent form of governor, that we have devised, de- 
pending on the second system referred to above— 
that istusay, the employment of a brake, which brake 
atures "p the superfluous power supplied to the 
motor. Itis well known that if a dynamo machine 
be running empty, and its poles be closed, a great 
backward pull is exerted on the driving mechanism, 
in cousequence of the dynamo machine now com- 
mencing to send a current aud to do work; but not 
oniy will the closing of the circuit of a dynamo 
machine cause a pull to be put on the driving 
mechanism, but even a slight increase in the speed 
of a dynamo, the circuit of which remainsunaltered, 
will also produce the same effect if the speed be the 
eritical speed for the resistance through which the 
dynamo is sending a current, because this critical 
speed is that below which but a small current is 
sent by the dynamo machine, and above which a 

t current is sent by the dynamo machine—that 
w to say, below the critical speed for any particular 
resistance the dynamo acts very feebly, while above 
that speed it acts as a powerful dynamo machine. 
Such adynamo machine, then, with closed circuit, 
attached to the motor and driven by it, would act 
- asa brake, and, if the normal speed of the motor 
was the critical speed of the dynamo for the 
particular resistance in its circuit, it would act as a 
very eflicient brake, causing a great opposition to 
even a small increase of speed beyond that at which 
if wus desired the motor should run at. 


Hitherto we have spoken of the dynamo brake 
as it the electric power produced by it were wasted ; 
but uf it be in the same circuit as the motor, then 
the electric power produced by its rotation will help 
on the current, aud the energy it absorbs in acting 
as a brake will not be subtracted from the energy 
af the whole system, but will merely diminish the 
He ot the particular motor in questioun. Fig. 2 

ows such an arrangement, in which a magueto- 
motor is geared with u small series dyuamo—that 
ws to ssy, the same spindle carries the armatures of 
both machines. The current passes through both 
she armatures in series, aud then through the field- 
magnet of the motor. In consequence of its pass- 
img through the armature, im, of the motor, the 
spindle is rotated, and a back electromotive force is 
st up, ae the current, whereas the motion of 
the ariniture, d. of the dynamo sets up a forward 
electromotive force, and assists the current. 


_ This combination of motor and generator brake 
a the gist of our method, and the exact combina- 
tiou we employ in any particular case depends on 
what are the supply conditions—that is to say, 
whether constant difference of potential is kept up 
at the terminals of the motor, or constant current 
is pasxug through the motors. When motors and 
lamps are in parallel circuit, then, in order that 
anyone of them shall operate independently of all 
the others, it is necessary that constant difference of 
potentials shall be muintained between the supply 
Leads; whereas, if they are in series, it is the current 
that must be kept constant to make the one 
apparatus Which is consuming the electric energy 
mdepeudent in its action of the remainder. We 
have elsewhere described in detail the various 
methods we emply for obtaining constaucy in the 
supply conditions in each of these two cases, and 
we ehall assume in this question of governing 
motors that one or other of these supply conditions 
is kept constant. 

let. When constant potential difference is mains 
tained hex: the main sepply brads, 

Fig. 2 is one of the arrangements that might be 
employed for governiug the motor, and, although 
suituble enough tor stationary motors would have 
the disadvantage, if the motor had to be used for 


locomotion, that it contained two distinct machines. 
In practice, then, we prefer to replace the 
arrangement shown in Fig 2 by that shown in Fig. 
3 or 4. 

In Fig. 3 we have a magneto-motor, but, in 
addition, the wire forming part of the main circuit 
is coiled round the limbs of the permanent magnet 
in such a direction that the current passing through 
it weukens this permanent magnet. The result is 
that the armature and permanent magnet alone 
form a motor, whereas the armature and the coils 
of wire wound round the permanent magnet form a 
brake-dynamo. The current passing through the 
armature, acted on by the permanent magnet, pro- 
duces motion, and hence is resisted, while the 
current passing through the armature and through 
the coils wound round the permanent magnet resists 
motion, and hence is assisted. 

Fig. 4 differs only from Fig. 3 in that the per- 
manent magnet is replaced by a shunt circuit, 
which it is easy to see it is possible to do if it be 
remembered that the supply condition we are deal- 
ing with is ‘‘ constant difference of potential at the 
terminals of the motor’’; hence the current which 
passes though the shunt circuit will be a constant 
current, and the iron of the ficld-magnet, as far as 
this circuit is concerned, will act as a permanent 
magnet. The current then passing through the 
shunt circuit magnetises the tield-magnet as shown 
in the figure; but, in addition, the wire which 
forms part of the armature is wound round this 
field-magnet in such a way that the current passing 
through it tends to demagnetise the field-magnet, 
and hero, as before, the armature and shunt circuit 
act as a motor, while the armature and the thick 
wire coil, which is a continuation of the armature, 
and which is wrapped round the field-magnet, 
form a brake-dynamo. 

So far we have been dealing with motors in 
parallel circuit, with constant difference of 
potentials at their terminals. We will proceed to 
consider motors in series, and in that case the 
supply conditions will be 

2nd. Constant current passing through all the 
motors. 

Here we may also combine two armatures work- 
ing on a common spindle, as shown in Fig. 5; but in 
this case the magneto machine is a brake-generator, 
while the motor, which is the larger, is a shunt- 
motor, the field-magnet being a shunt to both 
armatures, which latter are in series. 

This double machine may be replaced by a coiled 
mugneto-machine, as in Fig. 6, in which we have 
a magneto- generator acting as a brake, and a shunt 
motor. Or, again, this may be replaced by the 
arrangement in Fig. 7, where the fine- wire coil, 
which is a shunt to the armature only, acts with 
the armature as a motor; and the thick wire coil, 
which forms part of the main circuit, constitutes, 
with the armature, a brake-generator, so that the 
main current passing round this thick wire coil 
tends to demagnetise the field-magnet. Or, again, 
the shunt coil, which with the armature constitutes 
the motor, may be a shunt to both the armature 
aud the demagnetising coil, as shown in Fig. 8. 

The mathematical investigation of the subject is 
entered into at some length by the authors, as is 
also the increase of resistance of the armature due 
to self-induction, and sundry other points in con- 
nection with the working of electro-motors, which 
are elucidated by a number of diagrams and 
elaborate tables, for which, however, we must refer 
those interested to the Proceedings of the Society, 
when published. 


TESTING AIR, WATER. AND EARTH 


FOR IMPURITIES. 


N his paper on the above subject, read at the 
Berlin Medical Congress, Dr. Koch remarked 
that at one period the three elements named 
were considered as capable of transmitting infection, 
without any exact theories being perfected as to 
their physical and chemical relations. With respect 
to air, he referred at some length to the process of 
filtration through gun cotton, and to the system of 
conducting (by means of an exhausting apparatus 
and supplementary appliances) a certain eens 
of air to a plate of glass which was afterwards 
subjected to microscopic examination. Another 
form of test was that of bringing a current of air 
through so-called ' ncurishing tluids ’’ in which the 
spores were developed. The subject of the various 
forms of *‘ nourishing grounds“ formed au im- 
portant portion of Dr. Koch's paper, and detailed 
reference was made by him to the method adopted 
by Hesse for defining the exact quantity of air from 
which the spores originated, the development of 
which forms an important part of Dr. Koch's 
experimental method. A glass tube, about 12in. 
long and 2zin. wide, is closed at each end with 
indiarubber coverings, in one of which a glass pipe 
is inserted, while in the middle of the other is an 
op uing about three-cighths of an inch in diameter. 
Gelatine is placed along the bottom of the tube, 
which is ina horizontal position. The smaller pipe 
is then placed in connection with au exhausting 


apparatus, and a given quantity of air is forced 
through, the bacteria and bacteria-spores falling on 
the gelatine, which is described as being covered 
most thickly with them in the vicinity of the place 
where the air enters, while the opposite eud of the 
tube is usually free from them. The quantity of 
air usually tested is said to be about twelve to 
fifteen litres. It is remarked that this process is a 
decided improvement upon the older method of 
assuming the quantity of carbonic acid in the air as 
being a measure of its impurity. According to the 
newer theory, air may be comparatively free from 
carbonic acid and still contain many noxious germs, 
while, on the other hand, air containing an excess 
of that acid may have but few of these germs. 
They are, however, found in relatively abundant 

uantity when there is dust in the air. The tests 
or water and earth are described as being carried 
out on the same principle, but with the necess 
modifications. In the former case the gelatine 1s 
rendered fluid by heat, and the required quantity 
is introduced into a testing-tube of moderate size, 
a drop of the water to be examined being added, 
and the opening closed with wadding. After two 
or three days the bacteria can be distinguished. By 
this system of testing, one drop of water from the 
Spree has been found to contain 1000 germs, which 
filtration seems unable to remove. In testing earth, 
it can be strewed over a glass plate on which gela- 
tine has previously been placed. The value of 
these processes will, it is considered, be much 
appreciated in testing the action and value of 
various disinfectants.— Lancet. 


DEFECTS IN STRUCTURAL 


CASTING.* 


HE value of sound 1 0 in structural work 
T is best comprehended by those who have 
suffered losses through their defects. Almost every 
casting made is weaker in some parts than in others, 
not necessarily so through design, but often through 
natural causes that in some cases might be avoided 
through the aid of practical experience and skill. 
Heretofore foundries have generally been looked 
upon as nothing but dumping holes for blockhead 3, 
dirt, and pig iron. There is no question but that 
we have them all; but I can safely assert that in 
many of them there is labour done that is worth 
the study of our brightest engineers. Because wor 
is dirty, it is uo sigu that a thick and muddy brain 
can do it, or that there no field for thought or 
study. The defects in castings are due to many 
causes, some of which are generated outside as weil 
as upon the inside of foundry walls. Those outside 
could be classed under the head of d sign and 
competition inside, under the head of manipulations 
of mould and metal. Competition is often detri- 
meutal to the production of sound structural cast- 
ings, for the simple reason that the work is taken 
too cheaply, thereby not allowing the lowest bidder 
enough margin for good material and labour. In 
this may be seen one of the reasons why the en- 
gineer should familiarise himself with the bac 
of a foundry, in order that he may be able to 
correctly judge what different classes of castings are 
worth in dollars and cents to manufacture. As a 
general thing, structural castings cheaply bought 
are cheaply made, aud may answer for a time: but 
their steady employment will sooner or later result 
in ruin and disaster. 

With reference to the designing of structural 
castings, the draughtsman’s and patternmaker's 
work is often a large factor in the producing of them 
clean and sound. his subject can better be taken 
up and understood by the following discussion of 
mould and metal: Every structural casting con- 
tains more or less dirt. This dirt comes from the 
mould's surfaces and the metal's impurities. The 
amount of dirt a filling mould will collect depends 
mainly upon three things, the first being the 
moulder's ability to properly make a mould; the 
second the shape and size of the mould, and the 
third the style and manner in which the mould 1s 

ated and poured. The injury to a ing from 
dirt depends upon the amount of dirt, and where it 
is lodged. There are some castings in which certain 
portions can contain more or less dirt, aud still it 
will not materially impair their strength for the 

urpose for which they are intended. The best 
judge of such defects should be the engineer him- 
self. Now, if this be the fact, it does seem but a 
step further of the bead to acquaint himself 
with the practical moulding of any special piece or 
pieces, and cause arrangements to be provided for 
assisting the moulder in catching and holding the 
dirt where little or no injury would result there- 
from. 

It would be impossible to here give data that 
could be used as a standard for the procuring of 
every casting clean and sound, as what might work 
well in one case would seldom do for another. 
However, there are two or three points that, if ex- 
plained, will show principles that might often be 


By Tnos. D. Wear, extracted from a paper rea 3 
before the Civil Eugineers' Club of Cleveland. Ohiv. 
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apples to greatly assist in making castings, and 
gry 


collecting the impurities of the metal before it 
enters the mould. In pouring a mould, the ten- 
dency of all dirt or material of a specific gravi 
lighter than the iron is to float, or rise toward the 
surface of the metal. This fact is often taken ad- 
vantage of by what foundrymen call a skimmin 
gate. To show the form of this gate, and to assis 
n explaining the principle of its operation, the ac- 
compesying sketch is given : , 
At A what is comm called a basin. Into this 
the iron is poured, the basin filled as soon 
as possible. At K the arrow represents the 
metal flowing into the mould. Now, it is very 
evident that, keeping the basin full, the metal in 
the riser F will be about on a level with that in the 
basin. The iron that runs into the mould being 
taken from the bottom of the liquid metal as re- 
presented at E, it must necessarily be free of 
impurities that by reason of gravity have risen to 
the surface as shown at D and S. While this ex- 
planation is only to give an idea of the principle, 
it might be well to state that the same principle is 
used in a variety of forms, to suit different moulds 
and conditions. The value of skimming gates is 
often lost through the moulder not using poemen: 
in making the gates or runners, B F and E, in pro- 
pe relation to each other. F should always be the 
argest, in order to have room for dirt to rise. B 
should be larger than that shown below E. If E 
were larger B, it would be a difficult matter 
to keep the dirt from passing into the mould, for the 
simple reason that E would take iron faster than 
B, thereby not allowing the basin and heads to be 
kept full, which must done, in order to collect 
an hold the 75 hpi as shown. Keeping the 
riser F full will by no means be a guarantee that 
the impurities are being collected. The flow of 
metal may be so fast that the dirt will not be held. 
The poiat to be kept in view is, the longer the metal 
can kept in F and D, before passing into the 
-mould, the more it should be purified. The gates 
or runners, B, F, and E, are supposed to be round, 
and the sizes shown represent about what relation 
to each other ekimming gates should bear. The 
sketch marked Whirl ” shows one of the wrinkles 
sometimes used. The connection D, if cut from B 
to F, in the manner shown, will cause the metal 
to whirl in F thereby causing the impurities to rise, 
asshown at 8. The greater the whirl the better 
the results. Another plan sometimes practised to 
catch and hold impurities from going into a mould 
is shown at N. This is commonly called a skimming 
core. It is built or set into the main basin from 
2in. to 6in. lower than the reservoir bottom. Below 
this core is a basin as shown at [IX. When this 
basin is filled with metal, the dirt is held asat V, 
and the clean iron flows through at X. The mount of 
dirt or the impurities that a well - contrived skimm- 
ing gate or basin will gather, and keep from going 
into a casting, is often remarkable. The section 
marked Direct? shows the method ordinarily 
1 in which there is nothing to prevent the 
or impurities from passing into the mould, 
aT what is held up by keeping the basin full of 
metal while pouri g. should like to have here 
treated upon other forms of gates and runners and 
their relation to special forms of castings; but as 
my time to prepare even what I have prepared was 
very short all have to dispense with much that 
should be brought out in order to fully discuss the 
subject, as implied by the title. It is not intended 


to conve 
e to the novice an idea of means used for] formed 

from defects. 
the moulds is. in the hands of a first-class moulder 
it might be ia, but, as a general thing, the skimm- 


the impression that by having a well- 
imming gate the casting is sure to be free 
In some cases where the making of 


ing gate is buta small factor ; about all that can be 
said of it is, that it aids in collecting the impurities 
of the iron. 

There are other things the engineer will need to 
be even more careful about than dirt and impurities. 
These are scabs, blowholes, cold shuts, misplaced 
cores, improper feeding, &c. Any one of these may 
hide a defect that will reduce the strength of a 
casting to one-twelfth of what should be its ulti- 


mate woring load, and may even tly exceed 
that. Such defects cannot be bridled with mathe- 
matics of any kind. They are infinite, treacherous, 


and beyond human reason to define. A scab is part 
of the mould’s surface flaked off, the depth of which 
varies from ain. up to 6in. When a scab is over 
lin. in thickness there will generally be more or 
less visible blowing. Sometimes this mould or cast- 
ing blowing will become so violent as to tear a 
mould in piocs, thereby making the exact form of 
the intended casting unrecognisable. Such defects 
as this will, as a general thing, leave but little 
doubt as to the casting’s future use ; they being too 
apparent to deceive must necessarily introduce it to 
the ecrap pile. 

When amould scabs, the sand mingles with the 
iron, and some of it may be visible w some may 
not. The sand being 5 lighter than iron. 
it naturally rises un stopped by contact with 
cores, or rises to the surface. This is a pomt in 
designing castings that should be remembered, as 
with this in mind the sections that are liable to con- 
fine or catch dirt might often be made thicker than 
the design would call for, thereby allowing fora 
reduction in To further convey idea, 
I would call your attention to the aketch of a 
column section. Asa general thing—in fact I never 
saw or heard differently—columns are wanted of an 
even thickness all around. 

I remember some twenty years back the in- 
spectors testing a lot of columns — they might 
have been pipes, but whether so or not the principle 
involved is the same. The shop where the inspec- 
tion or testing occurred was at the Portland (Me.) 
Locomotive Company’s Works Foundry. In test- 
ing these castings two rails were placed parallel, 
and‘after being levelled, the castings were raised one 
at a time and setuponthem. The inspectors would 
then rotate them over about one-half their circum- 
ference, and after coming to a stand they would 
then be allowed to find their own position. 

1 process any unevenness of thickness was 
quickly detected, and if any of the castings in 
revolving to their position went faster than the 
allowed speed, they were condemned. To the best 
of my memory the castings were made in green 
sand and cast horizontally. 

Now, the question in my mind is, was not the 
test somewbat inerror’ In the horizontal casting 
of any 8 mould the cope or top 
part of the casting cannot be as sound as the sides 
or bottom, for the reason that it oontains more dirt 
than auy other portion of the aren I think it 
is a safe assertion to make, that if a horizontal cast 
pipe or column that was found to stay in equilibrium 
at any point when being tested upon raile, was 
given an even internal tension, or end compression 
strain, until it burst or was ruptured, the point of 
first fracture would be the cope part of the casting. 


I would like to hear of such tests being mude, for I 
do think it would result in opening the minds of 
many to an important factor in the casting of 
structural work, which is as follows: where it is 
reasonable to expect dirt, make that section thicker 
or heavier than the proportion calls for, in order te 
counterbalance the weakening efect caused through 
the mingling of dirt and impuritics with the iron 

As regards the question of how much thicker the 
top cope section of pipes or columns, as shown at H, 
should be as compared with the sides and 
it would be rather difficult to answer, as it w 
depeud greatly upon the combination of len 
diameter, and thickness, and also upon the faciliti 
for moulding. However, I would say that witha 12 
inch column or pipe of average thickness and length, 
one quarter of its thickness, added to the cope, as 
represented at H would not always be a guarantee 
of its holding its own in a testing machine. 

In structural castings N of proper pro- 
portions, shrinkage of metal, and its. quality are 
three very important elements that require careful 
consideration; but as my limited time will not allow 
me to do full justice to the discussion of them, I 
will close with the remark: That to figure for 
streugth in castings is one thing, and to know that 
you will obtain it is quite another. The former m 
the work of rules and tables; the latter a matter of 
observation, investigation, and practical experience. 


SCIENTIFIC NEWS. 


— 2. — 


T preliminary reports of the French expedi- 
tions for observing the Transit of Venus have 
been published in the Comptes Rendus. 


M. Perrotin has been omploying the great l bin. 
refractor of M. Bischoffsheim’s observatory at 
Montgros, near Nice, in measuring some of tho 
more interesting double stars, with powers of 750 
and 1,000. 


The accounts from a number of observers of 
the August meteors show that the earth this year 
encountered a com 
of the stream. A few very fine specimens have, 
however, been noticed. 


The Montgolficr commemoration at speared 
passed off with much échit, and will, undoubtedly 
give a stimulus to aërostation in France. Mean- 
while, we learn that a company—the Aérial 
Navigation Company of Chicago—has actually 
been incorporated, and will proceed to mana- 
facture air ships on the plan exhibited at Hart- 
ford, Connecticut, some years ago. The balloon 
in that case was a horizontal cylindrical 
reservoir of silk, which supported a light metal 
framework carrying the propellers. On a calm 
day the acronaut succeeded in demonstrating 
that he could direct, to a certain oxtent, the 
movements of his atrial vessel; but on another 


occasion the wind had its way, and forced the 


balloon to sail in the wrong direction. The 
charter of incorporation states that the object of 
the company is the transportation of passengore 
and freight through the air.“ 


Experiments arc to be made at the Johns 


Hopkins University, under the direction of Prof. 
Rowland, with the view of assisting in the estab- 
lishment of an international unit of electrical 
resistance. The results will be communicated to 
the International Commission of Electricians 
which will meet in Paris. 

The American patent case in reference to Mr. 
Brush’s secondary battery has been decided, the 
priority of invention being awarded to Mr. 
Brush. The claims were a secondary battery 
having a plate of cast lead supporting the active 
coating ; a secondary battery element consisting 
primarily of cast lead ; and a method of making 
a secondary battery element consisting of a 
suitable frame or other support of cast lead and 
placing thereon an active coating. 


The electric railway between Portrush and 
Bushmills will be opened on Sept. 14 by Earl 
Spencer. 


There is another claimant for the telephone 
patent in the United States. Signor A. Meucci 
says that three caveats granted to him in 1371— 
72—73, clearly establish his title to be the first 
American citizen who obtained a caveat from the 
Patent Office for the invention of tho telephone. 


It has been decided to hand over to the British 
Museum the whole of the exhibits sent from the 
Madras Presidency to the International Fisheries 
Exhibition. 

The human footprints on the Carson snd- 
stone, near Nevada, continue to excite much 


tively attenuated portion. 
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interest, and Prof. O. C. Marsh, who is staying 
on this side of the Atlantic, suggests in the 
August number of the American Journal of Science, 
that so far from the footprints being those of man, 
they are probably those of an extinct sloth, such 
as Mylodon or Morotherium. 


A correspondent writing from Portland, epropos 
of the dene holes at Hangman’s Wood, says that 


some time ago, while workmen were engaged in 


removing the top soil to form a quarry at Port- 
land, they came upon a flat slate stone, and on 
lifting it found a hole about 7ft. deep and 9ft. in 
diameter at the bottom, beehive-shaped, and 
walled around with small slate stones. On 
further clearance of the top soil five or six of 
these beehive holes were found only a few feet 


apart. 

By a telegram from Drontheim to Vienna, 
we learn that the Austrian circumpolar ex- 
pedition had arrived at the former place after 
their sojourn in Jan Mayen. The health of all 
has been good, and they have made perfect 
observations, rich collections, and taken geodetic 
and photographic views of the island. 


The Abbé Moigno has been elected a member 
of the commission formed by the Institut Inter- 
national pour la Conservation et le Perfectionne- 
ment des Poids et Mesures. The commission is 
to establish, if possible, a universal meridian and 
a uniform time. Prof. Piazzi Smyth has also 
been appointed a member. 

The Lyman-Haskell gun, which is to revo- 
lutionise the art of gunnery, has been finished 
and forwarded to Sandy Hook for trial. It is a 
25-ton, reckoning by weight, and is 25ft. long, 
the peculiarity being that it has four pockets 
arranged on the under side of the breech half, 
each of which will hold 28lb. of powder. The 

is a breechloader, and the shot is started b 

ing 18lb. of powder placed in the breec 
chamber. As the projectile proceeds through 
the bore, the powder in the accelerating chambers 
ia fired, and it is thus possible to utilise the power 
of a larger quantity of powder than could be con- 
sumed in the ordinary way. It is believed that 
a 12in. Lyman-Haskell gun will be equal to a 
100-ton gun of ordinary make with a calibre of 
17in., with the advantage that it will throw the 
projectile 12 or 15 miles! 


According to some analyses presented to the 
Kieff Society of Naturalists, the Sorghum saccha- 
ratum, of 9 recently introduced into 
parts of Russia, yields as much as 14 to 16°7 por 
cent. of its weight of crystalline sugar, which is 
much above the average vield. 


An extended attempt to cultivate the Cochin 
China grape vine in California is being made, 
seeds having been distributed to over 800 culti- 
vators. It is believed that it will grow well on 
the Pacific coast, and in its native country it 
bears enormous crops of fruit, as high even as 
3,000ft. above the sea. 


Gas is not altogether conquered by the electric 
light yet. We believe an invention emanating 
from the brain of an old contributor, Mr. F. H. 
Wenham, will shortly be laid before the public, 
with every prospect of success. We are not at 
liberty to disclose details; but some idea of the 
merits of the invention may be gathered from 
the fact that fur every three candles’ worth of 
light supplied by ordinary gas, Mr. Wenham’s 
system will give nine, and other advantages are 

imed besides. 


Waterproofing Cloth.—Forsome time past the 
Belgian War ent has conducted a series of 
aproar at Valvorde, on the waterproofing of 
soldiers’ uniforms by means of liquid alumina. 
The medical authorities have satisfied themselves 
that the articles of dress thus treated permit the 
parepatan to pass off freely, and chemical analysis 

proved that the preparation used in no way 
injuries the materials, or destroys their colour. 
More than 10,000 metres (10.936 yards) of materials, 
re-dressed two or three times over, notwithstand- 
ing the rinsing and pera te which they have 
been subjected after having n soiled, and after 
constant wear, remained perfectly waterproof. 
The process is not very economical, and must be 
conducted on a large scale. The following, ac- 
cording to the Journal d' Hygiene, is the process 
employed :—Acetate of alumina is obtained by 
making solutions of equal parts of alum and acetate 
of in separate vessels, and then mixing them 
together. Sulphate of lead will be thrown down, 
leaving acetate of alumina in solution, which must 
be decanted. The materials to be waterproofed 
are soaked in this solution, and then withdrawn 
without being wrung, and dried in the air. 
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“I would have everyone write what he knews, and 
much as he kno but no more; and that 
only, but in all other subjects : For such a 
have some particular knowledge and 0 
aature of such a person or such a fountain, 
other knows no more than what 


at ea eas One ae ia tets Rea 

un e to wri : 

from wh great . derive their original.” 
—HMontaigne’s Essays. 
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RATIONAL OOSTUME FOR MEN. 


(21728.]—I pea to send you another sketch, in 
which a boating costume is represented of a some- 
what different kind from the last. 
knickerbockers, leathern gaiters are used, burong 
high up, so as to protect the legs from cold an 
wet. The coat is fastened by a strong belt as well 
as buttons, and is provided with sleeves. A costume 
of this kind obviously would not require braces, 
which athletes always dispense with when serious 


as page 


work of any kind is to be done. The brace is an 
abomination altogether, and by no means reliable 
as a means of support for trousers—even the loss 
of a single button sometimes causing ue 
consequences. When complicated by oe 
inventions, it is of course 10 times more likely to 
fail at an awkward moment. 

An msthetic wedding took place here the other 
day, when it was proposed that the gentlemen 
should wear velvet coats. Iam informed, however, 
that they got off on the plea that they would be 
afraid to wear said coats on any future occasion. 
This, however, is permitted to artists, provided they 
their beards and slouch hats, and carry a 
portfolio. 

The reason why I take examples from boating 
fishing, and athletics is, that I wish to point out 
that no portion of our conventional dress been 
adopted from convenience, with the exception of 
sidespring boots only, which certainly are con- 
venient. When a man wishes to exert himself, he 
first gets rid of his stovepipe hat, then of his braces 
and cra; on and finally gets some kind of 
substitute for the easily split and uncomfortable 
pantaloons. 

If, therefore, these coverings of the body have 
any raison d' etre, it must be on the und of 
beauty, warmth, cheapness, or convenience that 
they continue to be worn. The real reason is 
simply this: modern dress is not cheap, and it is 
not convenient; it is not artistic; it does not protect 
against sudden changes of weather; it is es 
for the preservation of public decency (in spite of 
the thousand notices cast in solid iron to remind 
the indifferent); it is absolutely incompatible with 
real nee ee ee But 
there is one reason for retaining it, and is, We 
are used to it, and so have come to like even the 
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VVV 
des ose rec ings who o 2 
The men are all effeminate, and the women mascu- 
line; at least, it is easy to say so for want of s 
better argument.“ 

Edward Haughton, I.. 


WHITGEES VE? SYDEAUELC STRAM- 


(21729.]—I wave read with great interest your 
contributors’ articles upon the form for 
ships, so as to gain . There is not one of the 
many reasons and arguments made use of by 
s E. F. M.“ and Mr. Moy that I have not years ago 
set forth both in word and example. After 28 years’ 
study of all that floats on or in the waters, after a 
quarter of a century apa in model making, I 

atented one of the most deeply interesting inven- 

ions to this nation. And I have crossed the sea in 
this sid invented boat, and I have shown it to 
thousands; I have further exhibited it at last year’s 
exhibition at the Fishmongers’ Hall. And yet, after 
all this, I find your contributors expending paper 
and time on what I have already proved years ago to 
be the only oorrect form ; but they have not got all 
the idea. Your vessel must have weigh? and yet be 
light. Weight, but not in the usual sense, a weight 
or holding to the water, is necessary ; your 


f | must act in deep water, forcing your vessel > piska 
ro 


to the surface, you must destroy head an 


FIG 


-W 


waves: then you may gain your 35 or 40 knots an 
hour. But how is it that the nation know com- 
paratively nothing of this most deeply interesting 
invention? 

First, because, to put anything before the world 
that they have not seen before, is to raise a storm of 
doubt and opposition. So difficult isit, that though 
I have now waiting for a period of two years 
trying to get a model of my ship (that has proved its 
1 ay TELE = into a 5 
exhibition o e Sou ensington Museum, 
have not yet succeeded. I foolishly thought that 
these public endowments of this so often called 
„great nation“ were for the information, guidance 
and instruction of the public: instead of which I find 
it would be easier to be returned an M. P.“ than 
to get my vessel into the Patent office at the South 
Kensington Museum. Col. Stuart Wortley was 
once thinking of coming to see it, or sending some 
one for that purpose, but it never came off yet. So 
much for our great national institutions and the 
imperfect use they are. Had your subscribers only 
seen my N 750 re a model and Steg 

ing vessel, they might have told me somethi 
Fao not know. Thers is no doubt speed can onl 
be gained in the form I have exemplified, au 
which has met with the highest approval from men 
most capable of forming a opinion, whose 
names are numerous to mention. z 

If any of your readers would like to see the 
vessel t did cross from Oatend to London in a 
gale, I shall be happy to help them to it. Fig. 1 


Avo. 24, 1883. 
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represents in perspective a steamer built on the 
po plan, with the stern portion of the deck and 
y removed. W is water; RR rudders. Fig. 2 
shows the shape of the bow. 
The Inventor of Whitgreave’s Hydraulic 
Steamship (Patent). 


THE PRIZE ESSAY ON THE OOM- 
PENSATON BALANCE. 


(Continued from p. 556.) 


CHAPTER II. -A Description of the Practical 
Operations of es Watches and Chrono- 
meters by the Balance. 


(21730.J]—Iw the first place, before commenc 

the adjustment of chronometers or watches, it will 
be necessary for me to impress upon the operator the 
necessity of having a good regulator, with the 
pendulum so adjusted that he knows the error or 
rate of his clock, for sometimes clocks are suddenly 
affected, and err occasionally, but a well- e 
clock, with a mercurial pendulum, a chronometer 
maker looks upon as absolutely necessary for this 
purpose. Also a good oven or heat chamber, so 
constructed that the temperature will remain 
stationary at the point of the thermometer deter- 
mined upon for the purpose of adjustment. Another 


F/C./. 


important requisite is an ice-box, which is so made 
that a temperature of 40° or 50° may be also 
obtained stationary for two or three days together, 
at a small expense for ice. 

We will suppose all these things in good order, 
the practical operation of adjusting chronometers 
and watches for their errors in compensation are 
carried out in the following manner: — Ist. Having 
examined in every the chronometer or watch, 
and freed it from all mechanical defects, and seen 
that it is well sprung and going steadily to mean 
time, it is compared with the clock, and its errors 
moted in a book kept for that purpose. The 
chronometer or watch is placed in the oven for 
twelve hours, at a temperature, say, of 85°; at the 
end of this time it is again compared with the clock, 
and found to have lost six seconds. It is now re- 
moved to the ice-box, and allowed to remain there 
twelve hours; and, on comparison at the end of this 
time, he finds his watch to be, say, mean time. This 
shows the piece has gained six seconds in cold, and 
lost six seconds in heat in each twelve hours of 
trial, which error being multiplied will give the 
error the piece is out in cumpensation— twenty-four 
seconds per day. Before making any alteration, it 
is always advisable to repeat the trials, to see if 
they corroborate, or nearly so. If they do not, 
something is wrong in the piece under trial, and the 
operator may be altering for compensation a defect 
in the mechanism not to be corrected by the balance. 
But as I am writing on the balance—and it is my 
duty toconfine my remarks as described by the 
conditions of this essay—it will be necessary for me 
to consider the watches or chronometers under 
trial for compensation as perfect as good examina- 
tion oan make them; that the springing and 
isochronism are correct ; and that the escapement is 


properly set, or adjusted. 


The experienced timer must be sure all this work 
has been attended to, otherwise (as before stated) 
many faults will creep in, which, I fear, is too 
often the case, are put down tothe balance, which 
it cannot, nor is it its place to correct. The error 
of the piece under tri 
seconds per day: the alteration for this amount is 
made in the following manner:—The weigbts on 


the rim of the balance are shifted to a position more 
forward on the rim. The balance be seen by 
the drawing to be cut open at a short distance from 


the side of the arm; the compensation not being | pensation. It is a work of time an 


sufficient, the weights must be shifted towards the 
end of the rim, so as to be more altered in place when 
the curvature of the rim of the balance is changed 

an alteration of temperature. For an alteration 
0 55 seconds day, the weights must 
be shi forward about one-tenth part of an inch, 


and again tried, until the watch or chronometer 


is found to be twenty-four | in cold eighteen seconds per day. 


performs the same at 50° and 85° of temperature, or 
at whatever two points of the thermometer the 
F flxes upon. 

ample No. 2.—I have a chronometer under 
trial, and find it to be gaining in heat and PADE 

We now see tha 

the compensation is too great. This is corrected by 
shifting the weights backward, or nearer their 
attachment, so that they may be leas influenced by 
the alteration of the curvature of the rim, and, for 
an alteration of eighteen seconds per day, the 
weights must be shifted back to the distance of 
555 of an inch, and so on until 
the piece under trial performs the same at 50 and 80°, 
or as before stated, at whatever two points of the 
thermometer may be decided upon by the person 
adjusting it. If fifty examples are given it will be 
useless, as the eame law must be carried out, accord- 


FIC 7 


ing to the variations of the watches or chrono- 

meters under trial. 
Example No, 3, Balance No. 2, is a balance with 
screws. The principle of both is the same. The 
only difference is this: —That the necessary weight 
is given in No. 1, by a single piece w, on each side 
of the arm on the rim of the ce, whilst in No. 2 
it is distributed among the screws which are inserted 
into the rim of the balance. So much now depend - 
ing upon the size of balances, which should be so 
made and proportioned according to the motive 
wer of the watches or chronometers about to 
be adjusted, no rule can be given as to the number 
of screws to be altered for the correction of the 
compensational errors. This will always be a pot 
to be determined upon by the skilled timer, who in 
some cases may have to add screws of a heavier 
metal, such as platinum, to obtain a proper com- 
experience, 


oft-repeated trials becoming n , Tenderi 

the shifting of screws either (forward), in case o 
insufficient compensation —i. ., should the watches 
under mo be found to 18 losing in heat and gain - 
ing in cold, or shifting the screws , in 
Gace the com tion is too great—viz., that of 
gaining in t and losing in cold, alterin: 


578 


frequently the screws in and again until the 
timer is satisfied his vaihe under trial are com- 
pensated at the points of the thermometer, deter- 
mined upon for adjustment; each alteration 
affecting to some extent the poise of the balance, 
which has to be left perfectly on poise before any 
attempt is made to correct the going of the chrono- 
meters or watches under trial in different positions. 
But the timer’s work does not end here, he has the 
isochroual adjustments of the pedulum spring to 
attend to before he can finally complete his timing 
for positions, and he well knows how essential it is 
for the escapement to be set to the greatest 
accuracy. 

This now becoming so much a matter of practical 
experience, itis impossible for me to describe the 
exact method of setting the chronometer Sar 
ment. But I may here remark that a shade too 
much drop of the escape wheel tooth on to the 
pallet or roller, or, on the other hand, should the 

op be insufficient, it will quite destroy the 
isochronal vibrations of the balance and pendulum 
spring. No one can become a skilled timer unless 
he is able to discern at a glance the proper degree 
of light between the point of the escape- wheel tooth 
and the pallet or edge of the roller, the proper 
angle of the stone in the locking spring, the due 
amount of lift in the gold or discharging spring, the 
proper shape of the pivots and their fit in the jewel 

oles, &c. The same care and attention is required 
to the escapement; be the watches under trial 
chronometer, duplex, or lever, they all have their 
requisite pae to be attended to—viz., setting 
them to the greatest accuracy to insure the true 
performance expected in compensated adjusted 
watches. Sufficient has beem said here to show 
that the compensating of watches is not a mere 
matter of hurry, but a work of time and experience 
that caunot be accomplished by any one, and that it 
is an undertaking not so much of a monetary 
system, but one involving thought, study, and 
application. How often this is attained, I will leave 
others to answer and not myself. 

W. B. Crisp. 


ASTRONOMICAL. 


[21731.J- In the same field with 640 Cygni are 
three minute pairs of stars worth looking at, and 
in field with x Cygni is a triple, and a pair following 
just in field of 100. I do not see these in Webb, 

ut they are worth looking at. In field with 
3 Cephei x 500 is a very faint pair. Being so easily 
found, it would form a good light test for 4iu. 
probably. I cannot speak distinctly as to what 
aperture would show them, for it was moonlight 
when I observed them, and London is not a suit- 
able place for critical observations. č Cephei also 
has a triple and pair immediately following worth 
notice. E. Holmes. 


THE ELECTRIC LAUNCH AT THE 


VIENNA EXHIBITION. 

[21732.J—In your edition of July 27, speaking 
about the electric launch for Vienna Exhibition, 
you give the size of propeller as 19in. diameter and 
a pitch of 13ft. I have seen it in the papers as 
inches in pitch, not feet; for 13ft. pitch seems 
enormous for a boat 40ft. long. 

Brass Finisher. 


ON SQUARE NUMBERS. 


21733. ThE sum of the natural numbers, 
1. 2,0, 4. 5. . . to any number of terms, is found 
by the following rule: — 

Multiply the number of terms by the same 
5 increased by one, and divide the product 

y2. 

Ex. 1.—The sum of 11 terms is 11 x 12 /2 
= 66. 

Ex. 2.—The sum of 100 terms is 100 x 101 /2 
= 5050. 

If the sum of the series be diminished by the 
number of the even terms, the remainder will be 
the sum of two squares. 

Ex.—5 is the number of even terms in the first 
example: 


.. 66 — 5 =61 = 36 + 25. 
In example 2 the number of even terms is 50: 
. 5050 — 50 = 5000 = 2500 + 2500. 


If the odd terms of this series be added alone, the 
sum of any number of terms is always a square. 
The sum of 1, 3, 5, 7. . . to 20 terms is 20? = 400. 
By the aid of this series it is easy to find two square 
numbers whose sum is a square. Extend the series 
to a square number, such as 25 or 49; then, as the 
eum of all the terms before the square is a square, 
the sum of the series will be equal to the two 
squares. 

. Ex.—The number of terms before 25 ie 12 
7.12% 25 = 109, 

The sum of three successive terms is a square, 
19 the middle term is three times a square. 

hus, TO 75 + 77 = 225, and 145 + 147 + 149 
= 441. The sum of the 36 terms before 72 ig 1296, 
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and the sum of 72 terms before 145 is 5184, whence 
we get— 

1296 + 225 = 1521 = 397. 

5184 + 441 = 5625 = 75°. 

If the place of a term be denoted by a square 
number, the sum of this term and the one before it 
will be a square. 

Tras, the 8th and 9th terms, which are 17 + 19 

3 


and the 35th and 36th terms are 71 + 73 
= 144. i 

Every prime number except 2 is included in the 
series of odd numbers 1, 3, 5, 71711. and 
prime that leaves 1 for remainder when divided by 
4, is the sum of two squares. Such numbers as 
13, 17, 29, are primes, and the sums of two squares. 
This fact enables us to easily find a square, which 
is the sum of 3 squares. 


For 13 is the 7th term, and 49= 36+ 944 
17 is the 9th term, .. 81 = 64 7 167 1 
37 is the 19th term, . . 361 = 324 + 36 + 1 


These numbers can be extended at pleasure. There 
are many other combinations of the terms of this 
series producing squares, but as they are easy to 
discover it is unnecessary to pursue them further. 
turning to the series 1, 2, 3,4........ if we 
add 2 to 1, and 3 to the sum, and so on, adding the 
next term to the sum of all before, we shall obtain 
the series 1, 3, 6, 10, 15. .. a8 each of these 
numbers is the sum of a given number of terms, 
any one can be found by the rule given above. 


The 12th term, for instance, is = 78. 
If the numbers 1, 2, 3. . . . .. be expressed in 
1 


units, and written one under the other thus 11 

111 
any number of terms so arranged will form a tri- 
angle; hence 1, 3, 6, 10 are called trian- 
gular numbers, and they possess remarkable 
properties. It is singular that the sum of any 
two adjacent terms is a square. 

If any term be multiplied by 8, and 1 added to the 
roduct, the sum is a square, as 15 x 8 + 1 = 121. 
f the number denoting the next term be multiplied 

by 8 and the product added to the square, the sum 
will be another equare. 15 is the Sth term. we 
get 121+ 6 x 8 = 169. 

By this series, we find a square which is the sum 
of a square and a cube. If any triangular number 
be squared and added to the cube of the number 
denoting the next term, the sum is a square; for 15 
being the 5th term, we get 15! + 6° = 441. 5 

L. S. 


MIGRATION OF BIRDS BY MOON- 
LIGHT. 


9085 34.]— O the night of August 16 the weather 
suddenly became unusually cold. About 11 p. m., I 
was observing the moon with a powerful telescope, 
when I noticed a number of birds flying south- 
wards across the field. From the magnifying 
por employed, I should consider that they were 

ying so high as to be quite invisible to the naked 
eye. Their course was from N.E. to 8.W. 

John M. Offord. 
London, N.W., August 17. 


IMPROVED COMBINATION BAR 
FRAME BEEHIVE. 


(Continued from page 553.) 


[21735.]—Tue movable bottom is made to draw 
out behind; it should lap about jin. under the 
inside walls at each side, and should be, there- 
fore, about l5in. wide, and long enough to reach 
from the back of the flight board, already put on 
tothe back of hive. If made of single jin. stuff it 
should be grooved and tongued, and clamped at the 
ends; but it is less trouble, and answers as well to 
make it of two thicknesses of zin. board, planed, 
so as together to be jin., and nailed together, one 
thickness being lengthways, and the other across. 
The joints should be well fitted and made quite 
close, and it should be well-nailed with lin. nails 
clenched ; the edges should be then planed very 
straight and true, but with the outside end just a 
shade wider than the inside end, so that, whilst it 
would draw easily it should fit tight when pushed 
well home. It being now laid down in its lace on 
the hive (turned upside down) with the inside end 
close to back of flight board, two pieces of board a 
shade thicker than the bottom (as the flight board 
should also be), should be laid close to each side 
with their ends fitted close to flight board and 
reaching to back of hive; they should be then 
firmly nailed to both inside and outside walls of 
hive, and the outside edges planed off flush with 
sides of hive. Ledges should be nailed to those 
pieces and the flight board to keep the bottom up. 
aud on which it should run when pulled out. Ir 
everything has been done carefully and truly, this 
bottom will be reversible, which, by some, 1S con- 
sidered a great advantage. It is also well to have 
it about jin. short at back and to nail on a single 
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slip the fall thickness of bottom, to both the 
thicknesses, and into this a couple of the rings used 
for hanging pictures can be screwed to pull it out 
by. The space between the two walls over where 
the bottom draws out should be closed by a sli 
similar to that put over the doors. Fig. 3 (p. 528 
does not show the divisions between the fixed and 
movable parts of bottom, which should be under 
the inside walls and over the ledges under bottom 
at each side. Fig. 2 (same page) shows a division 
in bottom under inside wall at back, which should 
not be there. It also shows the slip nailed on at 
back of bottom, projecting below it, to pull it 10 5 
if done this way, the bottom will not be reversible. 
The cover now requires to have a ledge nailed all 
round it, to keep out wind and wet from the 
joining. This should be chamfered at u 
edge, and well- fitted and nailed on very close, 
and should come down about jin. on body of hive. 
If the hive is to have no hinges, this can be done 
at once; but I think hi an advantage, and 
have put them to mine. Butt hinges will not do in 
consequence of the ledge, and I could not get an 
hinges which would do without alteration ; but 
got good strong table hinges, which are used to put 
e falling leaves to tables. They have one stra 
longer than the other; the ones which I got 
the longest strap 2}in. ; this was long enough to 
screw on the cover of the hive, so that the centre of 
the knuckle is § below lower edge of cover, but the 
lower holes came too low for that, and all the holes 
were countersunk from the wrong side: so I had to 
drill holes higher up, and recountersink all the 
holes. Thicker screws should be used than will 
fit the holes in their original state. Į then screwed 
the hinges on the cover, perfectly true and fair 
with the centre of the knuckles, exactly fin. below 
edge of cover. I next took the slip for ledge, and 
cut it at inside, so as to fit over the hinges exactly, 
and also a little out of lower edge for kn 
and nailed it and the rest of the ledges on, trimm 
them off nicely at corners, and screwed the hin 
to body of hive; the hinges are at front of hive 
over porch, so that the hive opens at back, where I 
put a hasp and staple, so that I can lock it if I 
wish. One or two centre-bit holes in each end of 
cover, close to top with a bit of perforated zinc 
tacked inside, give necessary ventilation. The 
spaces between the walls I pack with cork dust, 
which can now be easily 5 fron grocers and 
fruiterers who retail eira grapes, and each 
space is closed at top with a slip of timber, those 
at sides, where ends of bars come, being sunk zin. 
below the top of inside wall on which ends of bars 
rest, so as to avoid the danger of crushing bees, and 
to give room for the fingers in moving the frames. 
The hive in itself is now finished, and can be 
either put on a stand or have legs of its own. I 
have given mine legs: these are made of 2in. 
square timber, as shown in Fig. 3, p. 528. They 
are, however, cut a little more to receive hive, and 
slope out a little less than shown there (this 
Fig. 3 is also engraved to a larger scale than rig. 
l and 2). The legs are well screwed on, and raise 
bottom of hive about 9in. from ground. Itis bad 
to have the hive too far from the ground, but I 
feared that ifit were less than this, in heavy rain, 
the flight board might be splashed from the ground. 
Every part of the outside of the hive should get 
three coats of good paint. It is a good ne first 
of all to give the end grain of timber and heads 
of nails an extra coat of rather thick paint, well 
rubbed in with the brush so as to close the joints 
at corners and round the heads of nails, and in all 
the coats, all joints and the heads of the nails 
should be carefully attended to. What is called 
light oak and also light stone are good colours. I 
have some of each, and think the light stone looks 
best. Some people paint their porches different 
colours, as they think that the young queens will 
distinguish their own hives better by that means. 
If it is to be done, now is the time to do it. The 
interior fittings of a bar-frame hive have been 
9700 well described in the E. M., ““ as well asa 
block for making the frames, which it is absolutely 
necessary for any one who makes his own frames to 
have; but I very strongly object to the distance 
pins. Wide-shouldered bars are very much to be 
referred. These are now so well known that it is, 
believe, unnecessary to describe them. I also 
much prefer section crates, with the sides the full 
height of sections, and with no space between the 
rows of sections. In both these respects I am very 
strongly borne out by Mr. Abbott, the editor of 
the Zec Journal. In these letters I have described 
a hive such as I have made myself, and told how 1 
did it. My hives are not copied from those of any 
one maker, but the general plan is taken principally 
from Messrs. Abbott’s combination hive, 
which, however, it differs in many respects. The 
plan of putting the bodies together with the sides 
or outside case nailed to ends of inside, is very 
strong, and I have never seen it in any other hives : 
uor have I ever seen the plan of putting the 
doors partly inside the walls of hive, nor a 
porch which was the entire width of hive, and aleo 
had ends reaching down to flight board; all there 


are, I think, decidedly good fronta, as there are: 


DOW a great number of hives which are all knowty 
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by distinctive names of their own, which is very 
convenient. I would suggest that this hive, which 
I have made and described, should be called, for 
the sake of distinction from others, the Amateur's 
Trish Combination Hive,“ and I hope that some at 
least of tho readers of the Enauisu MECHANIC, 
who would otherwise either smother their bees or 
leave them in straw skeps, will be induced to try 
their hauds at hive-muking, and have their bees 
comfortably wintered in the Amateur's Irish 
Combination Hive,“ and ready to give them a good 
and early harvest of honey, such as can only be had 
from a movable comb bar frame hive. 
G. J. Hewson. 


P.S.—Since I commenced these letters I have 
made a hive, the outer walls of which are made of 
llin. zin. board, the height of cover being reduced 
2in.; this gives great shelter in opening the hive 
in an exposed situation; it is a 2Uin. hive, and I 
have made provision for a door at back, to which 
I can at any time put a flight board and porch, 80 
as to winter two stucks of bees in it; I have also 
hinged the cover at one side, and made the bottom 
board draw at the other; it is in all other respects 
like that described: the bees, I believe, will thus 
winter better, and it will otherwise be a matter 
when a good many stocks have to be provided with 
winter quarters, as there will be plenty of time to 
make the additional hives for moving them into 
in spring when the back door can be closed up, its 
flight board and porch removed, the division board 
pushed back, and the stock in front get as much 
room as it wauts. Can any reader put me up to 
hinges which will answer as well for hives, without 
alteration, as those I have used? I have made a 
first rate job of them, but it is troublesome. 

Errata, P. 552.—“ So that inside ends of the 
angular cut correspond with the ends of the 
Gin. o» cut in the inside wall’? should read,. Gin. 
ope cut, &e. In Fig. 4, same page, the thin slips 
nailed on to outside of movable doors, and which 
move with them, are shaded the cont way 
from the doors, and the same way as the fixed walls 
of hive: they should be shaded the same way as 
the doors, as they move with them.—G. J. H. 


ORNAMENTAL TURNING—TO J. H. 
EVANS AND DR. EDMUNDS. 


(21736.1—Somg time ago—in fact. in the issue of 
the 13th January, 1882, Mr. J. H. Evans promised 
to give drawings and description of a more compli- 
cated slide-rest for ornumental turning than the one 
then described. I for one have been anxious to try 
my haud at making a slide-rest for ornamental 
turning, aud have been waiting for the promised 
descriptions before making a start, as, of course, I 
should like, if possible, to have one of the latest and 
best pattern. Perhaps Mr. J. H. Evans would not 
object also to furnish an illustration and description 
of the double frame of mahogany, bed, treadle, and 
overhead motion that he uses for his best lathes. 
If he could supply these aud an article on orna- 
mental drills, transfer chucks, and one or two other 
small items of the ornamental turner's outfit. I think 
his series of articles on the apparatus used in orna- 
mental turning might be considered complete, and 
would be, without doubt, the best and fullest that 
has yet seared: 

Can Dr. Edmunds inform us of the decision of the 
A. M. Society with reference to screw threads. From 
his articles I gathered that they would consider the 

uestion at a meeting to be held in May last. Did 
ey decide anything, or will the report of the 
committee of the British Association on the subject, 
to be presented in September next, affect the ques- 
tion? Traversiog Mandril. 


OBJECT GLASSES. 


aE rat Hae form of objective figured by 
„ Ascalon” (letter 21661), certainly has the merit 
of being the simplest that can be designed, as only 
one pair of tools is required; but it is well to re- 
member thut the kinds of glass to which such an 
arrangemeut can be applied are entirely limited. 
“ Ascalou's’’ lens seems an admirable one, but the 
chances are a thousand to one against the amateur 
getting exactly the same sort of glass as it is made 
of. According to calculation, I believe Chance’s 
hard brown and dense fiint would make a good 
plano-convex objective: but it is not to be expected 
that the finest results could be given by it. Like 
“ Ascalon,” I thought this form just the thing for 
the amateur; but on asking “ Prismatique,’’ I found 
his experieuce with it did not warrant him saying 
much ın its favour. 

For a terrestrial o.g. it may be satisfactory, and 
in some rare cases an excellent astro. objective may 
be made on this plan; but an object glass is just 
what the skill of the artist can make it ; and a form 
which the practised hand could work with success 
might impose a hopeless task on the amateur. 

Orderic Vital. 


HOME-GROWN TEA. 


[21753.]— Your readers are indebted to 
C. B.,“ letter 21699, for the description of the 


beverage maté. The extract has, however, a 
commou distinctive defect of American writing: it 
misses one necessary and essential particular in 
this the description of the taste of mute. 

This may, perhaps, be supplied by some English 
writer, who thinks the taste of a beverage may 
have something to do with its acceptability by the 

ublic. 
f Commercially, the question will be, What duty 
would be charged to importers ? for that is one of 
the anomalies of English free trade to charge our 
own population a tax on some of the heulthy food 
foreiguers would gladly import to us free of such 
taxes. 

To these two questions may I add a third? Why 
not grow a tea-shrub in England? To enable 
this latter question to be answered by those who 
are willing to make some advance in the matter of 
such growth, I will name the shrub which will yield 
leaves suitable for a beverage for tea. It is the 
‘*Chimonanthus fragrans,’’ which has been accli- 
matised in England for nearly eighty years past. I 
can give you more particulars if necessary. 

In the poem of The Epic of a Day,” it is re- 
ferred to— 


„A healthful drink was handed to each guest, 
From Chimonanthus fragrans sun-dried leaves.“ 


I have some of these shrubs in the open garden, 
and send the Editora few leaves just gathered. It 
withstood 11° of frost last winter here, and it will 
survive many years on a light soil with a sunny 
aspect. 

have tried its use as a beverage when dried. It 
resembles the best green tea without any Chinese 
dirt mixed with it—if you can imagine that tea to 
be so purified. Tastes differ, and fancy follows 
flavour, even to the extent of paying dearly for that 
which has to be sent for somany thousand miles. 

However, the public fancy may be caught by new 
drinks, and something cheap and clean, as well as 
healthful, should be none the worse for being 
home-grown, and its cultivation might aid the 
worthiest section of the community—the farmers, 
whose toil supplies all other workers with their 
substantial food, and might, perhups furnish a 
breakfast drink to suit some tastcs. 

A Lover of Clean Food. 


THOUGHT TRANSFER. 


(21739.]—AttHouGcH rather late in the field, I 
cannot read the letters of J. W. WS“ any 
longer without coming forward to give what 
evidence I can in favour of the possibility of direct 
transfer of thought from one mind to another, 
otherwise than by the ordinary channels of com- 
munication. As the secretary of a society now in- 
vestigating the subject, I can speak with some 
confidence, as I have witnessed and taken part in 
experiments of the most conclusive character, 
which bave been made under conditions precludin 
the possibility of fraud. The committee appoint 
by the Liverpool Mental Scieuce Association to 
investigate thought transference, have held meet - 
ings in different drawing rooms in Liverpool, every 
Friday evening, for the past two months, and the 
results have been eminently satisfactory. The 
usual method of operation 1s to pluce the per- 
cipient (or reader), blindfolded, in a chair; some 
object, geometrical figure, or drawing, is then 
placed behind them, special paius being taken to 
give them uc clue to what the object is. The 
agent (or person whose thoughts are to be read) 
then seats himself in a chair opposite to the per- 
cipient, and gazes steadily at the object, which is 
generally more or less accurately described by the 
percipient. The following are the results of one 
or two of the experiments conducted at the lust two 
meetings of the L.M.S.A. Thought Transference 
Investigation Committee. Object: An outlined 
drawing of a squirrel holding a nut in its forepaws. 
Time occupied in description, one minute. Answer 
of percipient: ‘‘See something with feet pro- 
jecting; it is a kangaroo or a squirrel.” 
Fo further attempt at description was made, 
although silence was maintained for some minutes 
after this result had been obtuined. 

The next experiment was un outlined drawing 
of an angel with wings extended. The answer, 
obtained in 10 seconds, was: I see two 
wings standing out.” After a lapse of another 50 
seconds the percipient declared her inability to 
see any more. The following is the result of two 
experiinents out of a number conducted last 
Friday evening at the residence of a well-known 
local dentist, a clergyman and a doctor being 
among those present. The eume lady was the 
pereipient on both occasions. Object: Outlined 
drawing of Zebra. Auswer: Looks like a cat,“ 
“Sor zebra,” was added, after a few seconds’ 
further consideration, and this result was obtained 
in eight seconds. In the next . a draw- 
ing of a man's face (full) was the object. The answer 
was first—‘‘Isita monkey? Seems like along face 
or a donkey's face.“ Time 3m. These are only a 
few of numbers of similar experiments conducted 
by this committee during the summer. All kinds 
of geometrical figures, Greek and English letters. 


and articles (often produced on the spur of the 
moment from the pocket of sume person present), 
have been used as the objects to be thought ot, 
and they have been successful in such a large 
number of cases as to preclude the possibility of 
chance guessing accounting for the results 
obtained. No doubt there are many of the readers 
of ours who, like “J. W. W.—s’’ and E. 
Craven, would like to see experiments themselves 
done under their own tests before making up their 
minds as to whether thought reading is a fable 
or a fact. If such persons will kindly communicate 
with me, I shall have great pleasure in giving them 
every opportunity of investigating the subject for 
themselves. Arthur W. Short. 
Hon. Secretary Liverpool Mental Science 
Association. 
23, Portwood-street, Liverpool, Aug. 15. 


ARCTIC COLD. 


aa — WILL you allow me a few lines to reply 
to Mr. Lancaster (let. 21720) f He says, I must 


first contrudict ‘Calculus’ in his assertion thata . 


moist air cuuses a great absorption of solar heat. 
It is radiant heat from the earth which it does 
absorb, and not solar heat.” If Mr. Lancaster 
will consider the question for a moment he will see 
that this is only a half- truth, and in no way im- 
pugns the correctness of my statement. Mr. Lan- 
caster, of course, knows as well as Ido that the 
absorptive power of most vapours is much greater 
for the ultra-red rays, and diminishes rapidly as 
we approach the middle of the visible spectrum: 
but he iguores the fact that the solar heat contains 
more invisible than visible rays. It is perfectly 
true that in hot countries, when the sun has been 
all day heating the soil, radiation ischecked during 
the night by aqueous vapour. But as Mr. Lan- 
caster himself implies (in his remark about the 
moon), the presence of a ous envelope moder- 
ates the temperature considerably during the day, 
as well as raising it at night. 

When Mr. Lancaster says, The panes (of a 
conservatory) have no filtering action on the solar 
heat, does he imagine that a conservatory with 
glass a couple of yards thick would be as warm as 
the ordinary kind? There seems little doubt that 
the cause of Arctic cold is precisely the same as 
the cause of our winter being colder than our 
summer, viz., the smaller proportion of solar rays 
able to penetrate the thicker layers of the atmo- 
sphere. It is, I imagine, still to be proved that 
“ reflection from convex surface of different strata ”’ 
can be accepted as contributing in any appreciable 
degree to the effect. Calculus. 


KEY CHARACTERISTICS IN PIANO 
MUSIC. 


(21741.J—I ursr trespass on you a little more, 
in order to reply to a few of the unfounded 
charges, &c., contained in Mr. Child’s letter (21701, 
p- 531), but with little hope of removing the false 
impressions and errors under which he labours, 
and, but for the necessity of continuing such a 
discussion, should not regret having forced his 
hand. He reminds me that what I write is read 
by people who possess brains” ; but probably little 
of their function need be called into play to answer 
the solemn question proposed me in considering the 
black claviers as compared with the white—namely, 
Nov, Captain Cuttle, is it a fact that they are, 
regarded as levers, really shorter?” The rest of 
the question, being only as to degree, may be 
omitted. Iam aware that the claviers are loaded 
(not balanced, as Mr. Child says, p. 455), so as to 
equalise the ‘“‘touch” to the hand; but this does 
not remove the mechanical difference, which I 
designated as palpable.” 

Mr. Child is incorrect in accusing me of denying 
having introduced the question of the different 
action of the claviers. I did not ask why the 
‘mechanical cause, &c.,’? was omitted from the 
original paragraph. WhatI did say &: 509) was, 
that one point appears . Mr. Child awa- 
kening to the fact that if Mr. Stoney does not 
attribute the characteristics to pitch or tempera- 
ment, nor to mechanical causes, it must be strange 
what his theory can be. The omission to state thus 
(namely, what his theory can be) is certainly unac- 
countable.“ If this was not sufficiently clear, I 
should regret having written in such a slijshod 
manuer as fairly to bear the interpretation Mr. 
Child put upon it. However, it was I who intro- 
duced the matter here, but in answer to a query 
(which I will repeat farther on), and at the same 
time I questioned the tone being perceptibly affected 
thereby, which Mr. Child must have seen, as he 
quotes from the page (433). For shortness sake, I 
will pass some of his futile remarks, and proceed 
to the final accusation of vague wanderings,’ 
which, perhaps, at least equally applies to himself, 
as he harps continually on the statement that the 
characteristics are due to the system of tuning, Cc. 
So far back as page 433 I pointed out to him that I 
was aware such was the received opinion, but 
which Mr. Stoney opposed, and referred him to 
Mr. Oliver’s letter (P. 292), where, after stating 
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that Mr. Stoney’s description of the different keys 
is only a repetition of, others, Mr. Oliver con- 
eludes: But his positive assertion that the differ- 
ence is not due to temperament is rather startling. 
If the imperfect scale of the piano is not the cause, 
what, then, is?” The question never was what m 
opinion might be. Mr. Child has not attempted, 
as far as I can see, to reply to that question; but 
in each of his subsequent letters he refers ad 
nauseam to the wond piano he saw at a Furni- 
ture Exhibition, and his recollection of which is so 
vivid that he can still recall and criticise ee eee 
liarities or non-peculiarities of its eleven erent 
keys! 

In conclusion, pg ek to correction if wrong, I 


believe I have ciently indicated that, in all 
robability, Mr. Stoney attributes the character- 


istics neither to pitch nor to temperament, but to 
the unequal m ical action of the white and 
black claviers. Capt. Cuttle. 


THE PARKER-SMITH BRAKE. 


(21742.)—I wave read with interest the details 

iven by your correspondent, ‘“‘ Imprimatur,” page 

B07 ; but there are some facts which he has omitted 
to mention. 

From the last Board of Trade return, I find that 
the Parker-Smith brake does not fulfil the necessary 
“ conditions.” The Liskeard and Caradon Rail- 
way 1 state that it can be applied ‘‘ by 

ard only,” and that the system is only fitted to 

ree vehicles. It is hardly necessary for me to 
remind your readers that all continuous brakes 
ought to be capable of being applied by both 
epgine-drivers and guards. I may also point out 
that three vehicles is far too short a train upon 
which to test the action of a brake: for instance, 
several inventions have been found to work mode- 
rately well upon three or four carriages, but when 
fitted. to a train of ordinary length 5 have proved 
inefficient. How would the Parker- Smith 
brake work upon a train of 15 or 20 carriages ? 
Clement E. Stretton. 
Leicester, Aug. 18. 


BINT S ZINCOGRAPHIO PROCESS. 


{21743.]—As many questions have been asked in 
10 pages as to the methods of producing printing 
locks in zinc with line vings, I send you a 
brief outline of Capt. Biny's system, by which the 
blocks may be used either in the manner of the 
copper-plate or of the lithographic printer. Capt. 
Biny first takes some highly-polished zinc, thick- 
ness No. 8 or No. 10 French sheet metal gauge, 
and chooses the smoothest sheets, free from streaks 
and defects. He then cleans the plate in water 
containing 3 per cent. of hydrochloric acid, and 
gets rid of all bubbles of hydrogen. The plate is 
en rendered hygroscopic in the bath of iodine, 
gallic acid, and phosphoric acid, and is washed in 
running water, and dried carefully between blot- 
ting paper. When quite dry, he coats it with coal- 
ar pitch, 8 per cent. dissolved in pure benzine ; as 
oon as spread, it may be heated in the dark up to 
the temperature of 60° C., and allowed to dry until, 
upon cooling, it is no longer sticky. The plate is 
then behind a positive having soft half- 
tinta, the exposure being controlled with the help 
of slips coated with coal tar: it is more rapid than 
bitumen. The plate is then developed with tur- 
peatine and benzine, and finished in petroleum and 
one-tenth its quantity of spirits of turpentine. This 
new bath, by forming a lig t homogeneous varnish, 
gives a chemical grain well suited to the half-tints 
of the tar. The plate is then rotated so that the 
mixture of petroleum and tine may be uni- 
form in texture, and almost entirely evaporated, 
which is effected also by heating the plate again up 
to 60° or 60° C., and allowing it to cool. 
To engrave the image thus obtained on the zinc, 
Leber’ all its half-tints, make use of the following 
ath :— . 
Pure water ...... esses... 100 grammes. 
Water saturated with sul- 
hate of copper ...... . 50 5 
Sulphuric or hydrocloric 
acid W 3 s 
Bubbles of hydrogen will be disengaged from all 
the little points constituting the chemical grain of 
the plate, and at the same time ticles of copper 
will be deposited in their place, forming a positive 
image, which must not be touched while in the 
bath. As soon as the image is well formed in 
copper, it can be removed and placed in water, 
frequently changed. It may next be wiped between 
blotting paper, and dried in the open air. The in- 
soluble coal tar and non-adherent copper are re- 
moved with a brush soaked in benzine ; then rinse 
with clean benzine, and wipe well with a soft cloth, 
so as not to scratch it. To ink the plate, coat it with 
-varnish or oil and fatty ink, so as to fill up the 
grain of the picture—heating it if necessary; then 
rub the plate with adamp flannel to remove super- 
fluous ink, and print off in a press for line-engravin 
if the lines are deep, or in a lithographic press 
but slightly inden The depth of the fines in 
the plate depends on the thickness of the coal-tar 
film. E. P. N. 


REPLIES TO QUERIES. 


— — 

„ In their answers, Correspondents are respect- 

requested to mention, in each instance, the title 
number of the query asked. 
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49324.)—Joshua and the Sun and Moon. 

uotation from All Past Time“ and Alman- 
ack for 1883, 4. D., issued under auspices of 
British Chronological Association, sold by the 
Book Society for sixpence:—‘‘ There are many 
imperfect comprehensions of science as well as of 
religion. Joshua commanding the sun to stand 
still . . . My opinion is that this particular 
incident, which been ridiculed . . will 
soon be one of the brightest evidences of the Divine 
authenticity of this part of Scripture. It could be 
effected by moderating the spec of the diurnal 
motion of the earth. A celebrated astronomer 
states that when a gentleman raises his hat to a 
lady in the streets, he travels thirty miles bare- 
headed. This is owing to the enormous speed at 
which the earth moves in space. Now, reduce the 
diurnal motion of the globe one half, and the effect 
will be that the length of the day would be doubled 
—48 instead of 24 hours. But the period of time 
mentioned by Joshua only requires a reduction of 
N 5 = be oe like fe express 
moderating the whi peran through a 
station. ie to ihe cause of the reduced motion, 
wise men will not say a word till they know how 
the motion is produ But we can ilustrate it. 
We often see in the windows of mathematical 
instrument makers a tiny apparatus with four fans, 
which turns round with considerable speed when 
the sun shines upon it. If we merely place our 
hand to iutercept the chemical action of the 
actinism in the rays of light, we immediately reduce 
the velocity of this apparan by one-half.” I 
send this quotation for what it is worth.— 
Horxos. 


[50151.]- German Pressed Yeast and Bread. 
—Maize is as good a raw material as any for the 
making of yeast; it is, however, most difficult to 
manipulate with, and I very much doubt that 
‘* Cygnet ’’ would be able to extract more than 7-8 
per cent. from it, which means a very costly yeast. 

t is totally absurd for anybody to try to mak 
yeast in a small pee way, as it stands to reason 
that it will cost far too much producing if wanted 
for practical purposes, and it would be cheaper to 
buy it, even if ever such fancy prices had to be paid. 
In Baron Springer’s yeast works, near Paris, which 
is one of the largest and best worked in the world, 
the produce from 100 kilogr. of grain (Professor 
Wagner, 1877) is 9 kilogr. of yeast, 28 litres of 
alcohol, and 700 kilogr. of fluidous refuse, which, 
in cattle food, is equal to 7 kilogr. of beef. Even 
supposing that an amateur maker of yeast can get 
as large a yield, surely he will not have the means 
of taking advantage of the alcohol, and what about 
the refuse? I leave it to everybody to make their 
own calculations. There is a successful method 
whereby a larger crop of yeast is obtained at the 
expense of alcohol; but that is but practicable in 
large works, and is treated as a secret. The theory 
jek deco making is in itself very simple. Yeast can 
only be made from grape sugar (and its variations), 

pe sugar can only be made from starch (grapes 

ing out of the question for our purpose), and 
starch can only be produced from a cereal. Any 
cereal contains starch, any starch may be converted 
into sugar, and any sugar may be 
caused to ferment. The ‘‘ genealogical table of 
any yeast, properly so called, whether it be produced 
in a distillery, brewery, or spontaneously in nature, 
would look like this: Cereal—Starch—Grape sugar 
— Yeast. Thus, to make yeast, it only needs to 
crush the cereal, digest it, and convert the starch, 
either by diastase, acids, or high pressure, into 
grape sugar; cool afterwards down to the proper 
fermenting temperature, pitch a small quantity of 
pure yeast, aud the new crop of pure and proper 
yeast does not fail to form. To what extent this 
new formation of yeast takes place depends entirely 
on the carefulness and skill with which the manipu- 
lations have been performed. In the making of 
yeast, 2 certain amount of raw material must be 
used, and so much labour must be done; but 
the yield, the produce, is never known beforehand, 
and with what one would call an insignificant mis- 
take or fault at any stage during the process, which 
ordinarily lasts for days, the yield may be either 
very small or very bad in quality. Sudden change 
in the atmosphere, as caused, for instance, by a 
storm iu the summer, will often ruin the whole 
5 In large works, where excellent plant and 
careful watching by day and by night helps to 
master every difficulty, there, and 55 there, can 
the making of yeast carried on with the great 
pecuniary success of the Continental ers. 
Another most seal giana point is this: that it is in 
theory, and much more so in practice, an absolute 
impossibility to make two lots of yeast of the same 
fermenting powers. Even if one proceeds exactly 
in the same manner with the one as with the other, 


the one day as the next,the nature of the produce 
varies, and sometimes to an incredible degree. In 
large works, where several fermenting vats are kept 
going, the produce from all the vats is mixed to- 
gether, and thus the uniformity is obtained. Bakers 
particularly consider uniformity in sti almost 
more than anything, and it is almost impossible for 
a small yeast factory, working only with one fer- 
menting vat, to get on, for that very reason. Such 
a prescription for making yeast as W. M. B.” 
treats us with is simply ridiculous, because the only 
complaint made to brewers’ yeast is its eee 
which is caused by hops, the ve thing „W. M. 
B.” proposes as raw material. e produce is not 
even yeast after all. It is only a mess in o 
decomposition, and the foul gases thereby forme 
will, I know, raise the dough. Nice little mud pies 
from the sewer would raise dough beautifully, and 
the difference between the one and the other is, in 
fact, merely optical. One thing is at least always 
nece in making yeast, that is the sowing of 
east for the development of new yeast.—C. R. 
ONNE, Manchester. 


a Locomotives.—In reply to 
„Buff,“ a sketch of the new 7ft. Toup athe 
express engines ap in No. 945, e 199, 
where also the principal dimensions are given.— 
F. W. BREWER. 

50693.]— Speed of Overhead (U. A.) .— It 
depends on so many things. Arrange it s0 as to 
drive milling cutters at about the speed they would 
have to run if they were of brass, and you were 
turning them. Fly cutters for wood as fast as 
possible, anything over about 1000 revolutions per 
minute.—F. A. 0 


50731. Turning (U. G.).— The screws of 
ornamental turning rests are covered by a tube of 
brass or steel cut in half ric herbi this tube 
passes through a semicircular hole in the nut. Ask 
some one to show you one of these rests. As to 
whether lathe centres should be coned or screwed 
is a matter of opinion. I prefer them coned 
because they are more quickly removed, and I think 
more likely to keep true; the screwed hole in the 
mandrel nose is, however, convenient for holding 
work up to face plate.—F. A. M. 


[50746.]J American Organ.—I am pleased to 
see that at 3 correspondent has gant for- 
ward to state his opinion regarding reed voicing, 
which is supposed to be the only means 5 
obtain characteristic tone. . Scott, p. 357, 
remarks that he don't at all think the be 
and voicing has really much to do with the tone. 
This gentleman is certainly right, to a certain ex- 
tent, as I firmly believe, and, in fact, have proved, 
by practical experiment, that characteristic tone 
can be obtained without voicing the reeds; but, 
bear in mind, only under certain other conditi 
and that is with regard to the form, size, ap 
position of the tubes on the soundboard. The 
question may be asked: when does the voicing of 
the reeds become a necessity? The answer is: 
when all the tubes are made of one form and differ 
only in size, according to the pitch of the reeds. 
In fact, the tubes are made to one certain 
throughout, therefore it does not have any influence 
on the tone, that is in a characteristic paint af 
view. In this case (which, unfortunately for 
amateurs, is a general one), voicing the be- 
comes an absolute necessity, as it is the only means 
to resort to in order to produce the characteristic 
tone in the various stops, a desideratum so essential 
to a really good reed organ. Even by these means 
characteristic tone is not always obtained, simply 
because it is a very rare thing to find a good 
reed voicer. is assertion is proved correct, from 
the fact that there are a great many reed organs cou- 
structed on the suction principle that do not 36 
the slightest difference in tone colour. I differ in 
opinion with Mr. Scott when he says that the 
voicing ‘‘damps the reeds.” If that is all it does, 
it could not be called voicing. Voicing, practically 
speaking, consists of bending and twisting the 
vibrators in a certain form according to the tone 
required to be produced from them. The amount 
of practice, patience, and skill required to do this 
effectually cannot easily be estimated. In my 
opinion it is far more ouy to tune them than it 1s 
to voice the reeds properly. It seems to me that 
many of our readers have the mistaken idea that 
voicing merely consists of softening the tone of the 
reeds. If such is the case, they are most decide il 
wrong. Voicing reeds is an art in which few ind 
attain to any great degree of proficiency. A good 
theoretical knowledge, combined with a reasonable 
amount of practice and skill in handling the 
necessary tools, are highly essential to success in 
the art.—G. FRYER. , 


(50746.|—American Organ.—Our friend, the 
Rev. E. T. Scott, says he doesn't at all think the 
bending and voicing has really much to do with 


the tone.“ Now anyone can easily form a v 
good judgment on that point. What our. fri 


means is bending and twisting, which together 
constitute voicing. Let anyone take a (say 
mid. C) from a genuine American or and 


straighten the vibrator; then replace it in the 
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instrument, and put the matter to the aural test. 
It will be found convincing. The vibrator need not 
be absolutely straightened ; it will be quite sufficient 
to take the twist out and leave the bend, or take 
out the bend and leave the twist. There is one 
objection to this radical, but convincing, method, 
and that is, the operator will have some little 
difficulty in getting the original tone back again. 
Mr. Scott does not think the shape has much to do 
with the freedom from harshness. I know that it 
has, because I have made hundreds of experiments, 
and tested reeds in every pee way in which 
they could be made to sound at all. It is strange, 
but true; because we know that so many vibrations 
give a note of a certain definite pitch, and one 
would suppose that whether e by bamboo, 
brass, steel, or silver, the tone ought to be the 
same; but we know it is not, because there is a 
something which we call timbre—the exact nature 
of which is unknown. So far as the American 
organ is concerned, brass is quite good enough ; 
steel may be more resilient, and so is better adapted 
for English concertinas and other instruments in 
which the wind is forced through them in a violent 
manner; but it is difficult to put more than lölb. 
pressure on the j inch of any reed in an 
American organ. From what Mr. Scott says, I 
imagine he tried his reeds with a pressure bellows. 
Not so much as he thinks depends on the separate 
independent tube, for one may remove the sides 
of the tubes in an American 78 1 0 that is, cut 
them out, so that the tubes run one into the other 
without making a difference that can be detected 
by the inexperienced. The generally accepted 
explanation is that the bend in the reed exercises 
some influence on the shape of the soundwaves, for 
it is the easiest matter to demonstrate that one reed 
may be as harsh as harsh can be, while an identical 
one as regards weight and size (or the same one) 
may be made to give a smooth, round, pipe-like 
quality, and yet both be placed in the same tube, 
and subjected to exactly the same conditions. Why 
it is so we shall probably understand when we can 
explain why a novice produces a different tone from 
a cornet to what a skilled player gets out of it, or 
why the notes which issue from Patti’s throat are 
so superior in timbre to those which issue, say, from 
my daughter’s.— ORGANON. 


(50776.J—L. and S. W. Engines.—In addition 
to the numbers given of Mr. Beattie’s 6ft. Gin. 
coupled engines, there are Nos. 279 to 281, 294 to 
297, and 315 to 317. No. 88, Sirius, is also 6ft. 6in. 
Nos. 5, 11, 25, 26, 31, and 118 are Gft. coupled, and 
the six mixed engines are 5ft. The 231—236 
class are 6ft. coupled. No. 28 is not fitted with the 


Westinghouse—it should be No. 2, Tartar. The parts 


200 class are the well tanks, not the 320. The 
latter have side tanks and öft. 6in. coupled wheels, 
3in. smaller than the engines on the Metropolitan 
and District Railways.—W. B. P. 


150776.]J—L. and S. W. Ense ines. — I am 
much obliged to Clyde for his description of the 
L. and S. W. passenger engines. I should be glad 
to see a sketch of the new 445 class of 7ft. coupled, 
as mentioned. Of the 320 class of tank engines— 
are these well- tanks? If the same as the Metro- 
politan engines, will they not be side-tanks? How 
many are there of this class, and when were the 
built? Also of 200 class. Of the latter class, 
have seen several. Are there no shunting-tankson 
the L. and S. W. R.? If so, what are the dimen- 
sions’ In reply to query 51223, G. W. R. 
Engines, addressed to me. T ahali not be able to 
answer it at present, as I am away from home, and 
have not got the particulars with me. On m 
return I shall have great pleasure in sending the 
sketch and dimensions as promised.—METEOR. 


(50936.)— Strange Affection of Eyesight.— 
To “H. J. N. —I have worn glasses for about ten 
years, and suffered considerably at first, through 
not seeking proper professional advice. I could 
never get a suitable pair of glasses until I had done 
this, although I had severa pairs from one of the 
first opticians in the town in which I live—viz., 
Birmingham. You will find it pay you best in all 
respects to see an ophthalmic surgeon, either pri- 
vately or at some eye hospital. You will then, at 
once, be able to ascertain if anything can be done 
for you, and not run any risk at injuring your sight 
further by trying spectacles recommended by good- 
intentioned friends. The eye is too important an 
organ to be tampered with by non-professional 
persons. This I know, to my sorrow. There is 
a great number of affections to which the eye is 
subject, and it requires the advice of an experi- 
enced surgeon if you are to reap directions of any 
value. I were to hazard any opinion on your 
case, I should venture to say that you are suffering 
from what is known as diplopy, or double vision, 
with both eyes. This is a different affliction to 
strabismus, or squint, and requires different treat- 
ment. If gn Met advice, you might write a few 
words to the Mrecuanic, and say what the sur- 
geon’s opinion is. This would be interesting to 
some of our readers, and I, for one, should be glad 
to hear you had received relief. I possessed a little 
work some time ago called ‘‘ Defects in Sight and 
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R T. Wharton Jones, F. R. S., F. R. C. S. 
It is published by Churchill, of New Burlington- 
street, London, for ls. I gained something from 
its perusal, and I think you might read it with 
advantage. If it be diplopy you are suffering from, 
it may interest you to know it is by no means an 
affliction of over-common occurrence.—LAUDANUM. 


50989.]— Paper Cap for Workshops (U. G.) 
Measure the circumference of your head with a 
strip of paper; take three-quarters of this as the 
side of a square piece of paper for your cap; fold 
this sheet di y, from corner to corner, both 
ways, also fold it into three, both ways, thus 
making nine squares. Lay it out flat, then take 
the four corner squares by their diagonal folds and 
fold them over two of the side fos ape (as though 
ou were covering a square bl of wood); roll 
the edge all round and you will have a paper 
cap.— CHIME. 

(50989.] — Paper Cap.— I have sent rough 
sketch, which I hope will explain how to make 
paper cap for use in workshop, &c. Fig. 1 isa 
piece of paper 20in. by 24in., about the size to use 
or a man’s cap. It is folded in two, then just 
centred at fold, and turned down to form a point. 
After the two corners are turned down, you slip 
your hand in and turn the corners inside at the 
same crease, which will form double slo each 
side. Now get the size of head, and divide into four 


4. GC. E 


FC., 
20 x 24IiN 


. Take first measure, same as x x in Fig. 1, 
which will be size of cap. Now turn back each 
side, as shown in Fig. 2, AA, the two x x at 
each side of slope, turn the cap over, and do the 
others, B B, the same; now cut off the bottom you 
don’t want. Try it on; if it fits, get someone to 
hold one side, and commence to turn down edge ; 
two or three turns will do. Glue the double rims, 
and let dry, and it is made. Fig. 3 shows how it 
ought to be after folding.—A CARPENTER. 


[50996.]|—Essences (U.Q.)—I must apologise 
to this querist for not replying to him before; but 
being away from home at the time, I did not sce 
his question until brought before me in the U. Q.“ 
column. The other essences, of which there are a 
large number, are not so simple in composition as 
the essence of jargonelle; they are compounds of 
various ethers and other substances, and each 
manufacturer has his recipe. I am sorry I do not 
know of any book on the subject likely to suit 


Y | Highlander; but I should think he would find 


it far more economical to purchase than to manu- 
facture, unless he uses large quantities.—W. E. 
HADEN. 


[51021.]I— Lecture Diagrams.— You must 
regulate the size of your di by the size of the 
room you wish to show them in. I have some 
drawings, with the working parts of the machine 
coloured dark green, the er of the apparatus is 
dark grey, touched off with black (these colours 
come out well by gaslight). Paint your di 8 
with water colours, mount them on calico, and they 
will roll up.—D. WARREN. 


(51039.]—Turtle.—Turtles are ppoe to live 
upon grass and weeds growing at the bottom of the 
sea, but very little known of the subject. The 
quem can try his turtle with green stuff, say ; but 
expect it will not live long.—T. J. M. 
[51040.]—Nusio.— I. F. B.’s’’ reply on p. 558 
justifies the statement made in the first sentence of 
a reply on p. 533, and I am now certain of what 
before I was only much afraid.“ I. F. B.“ is 
kind enough to“ ” with me on a point about 
which there can be no possible difference of opinion ; 
but he must 55 Si with my recommendation to 
ractise at the keyboard without looking at the 
eys. He demurs to that as being ‘‘ essentially 
unscientific in itself,“ ‘‘contends that the proper 
plan is to acquire intellectually a general scientific 
principle of execution, and proceeds to obscure 
the question with such jargon as ‘‘double sixths, 
double thirds, chromatic flights, passages of chords 
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of the diminished seventh,” and so on, all of which, 
be it noted, is summed up in the one word fin- 
gering.“ I. F. B.” has been in so great a hurry 
to criticise that he has forgotten the simple fact 
that the rules for fingering can be learned merely 
by reading a book, and that as another matter of 
fact they must be committed to memory By this 
time it may, perhaps, have begun to dawn upon 
his intelligence that his remarks have nothing to do 
with my recommendation to practise at the key- 
board, blindfold, in the dark, or in such a way that 
the fingers cannot be seen. With a pupil ssessed 
of sufficient strength of will to resolutely keep his 
eyes off his fingers, blindfolding will be unnecessary ; 
but there are many pupils who quite unconsciously 
transfer their eyesfrom the music to the keys; 
hence it is advisable either to blindfold them or put 
a board over the keys, as mentioned on p. 246, Vol. 
XXXV. A little determination on the part of the 
pupil soon works wonders in this matter, and the 
ability to drop on any given clavier of the keyboard, 
without hesitation and without looking, once 
acquired prore is np and satisfactory. Pupils 
who conti y shift their eyes from the music to 
their fingers are always bungling, and do no credit 
to any one. i our correspondent shows 
at wisdom when he says, ‘‘ It is unnecessary to 
ollow ‘Organon’ where he is aberrantly irrele- 
vant ’’ ; for it is well known that discretion is the 
better part of valour,” and we have it on good 
authority that ‘‘ he who fights and runs away, will 
live to fight another day.’’— ORGANON. 


[51050.)—Russia Leather. — This leather is 
dressed with an oil obtained from birch bark, the 
common birch, I believe, Betula alba. The bark of 
this tree is remarkably strong and light, and the 
peculiar properties of the oil render it useful in 
many ways. Birch-bark canoes are, for instance, 
well known in North America.—Nvun. Dok. 


51052.])—Lacquer for Moire Metal.—See the 
indices for lacquers and lacquering. They are 
better bought but all 5 of lac dis - 
solved in spirit, and tin with suitable druge, 
e.g., dragon’s blood, turmeric, gamboge. e 
work must be made hot, and only one stroke of the 
brush given.—T. P. i 


(51057. Damp in Gellar. Personal inspection 
would be necessary to settle this matter, for the 
deposit of the salt is scarcely sufficient to explain 
why the damp should show in an adjoining cellar. 
The remedy could be found only when the cause 
is known. Is the cellar well ventilated ?—T. P. 


[51064.]—Soldering.—“ C. R.” asks informa- 
tion with reference to ‘‘an old lamp.” The lamp 
in question is a self-acting bared 3) lamp. The 
upper chamber should be about three-parts filled 
with methylated spirit. The heat of the spint 
lamp flame underneath will volatilise the spirit, and 
force it through the blowpipe opposite spint lamp 
flame ; thus producing a powe blast for solder- 
ing, &c. I have not been able to succeed in brazing 
by its means, as the flame will not heat even 
moderate sized bits of metal sufficiently to melt 
spelter ; at least in my hands. The lamp is, how- 
ever, extremely useful for soldering purposes. The 
safety valve in reservoir should be constantly seen 
to, and the lamp should not be shaken about when 
in use. The lamp may be used for heating a small 
soldering iron, but not so economically as a commen 
charcoal brazier.—R. W. F. 


(51077.]—Taxidermy.—Swainson’s is, I believe, 
the best work on the art; but Ido not know who 
published it, or whether it is even in print. —Essar. 


(51083.])—-Tramcar Motion by Air-Pres- 
sure.— May I point out to S.“ that I gave some 

rticulars of the Mekarski locomotive on p. 63, 
No. 913, and on p. 2, No. 833, he will find an 
article giving further details.— S. G. 


(51087.]— Gilding Letters oa Granite. — If I 
wanted to do this I should rough out the letters 
with a bit of rag and coarse emery ; then coat with 
gold size, and when tacky, apply the gold-leaf.— 


(51091.)—Rhubarb.—As no insects have been 
found, the presumption is that the tubes are merely 
sap vessels. The oe of a worm would scarcely 
be straight, and I suspect you mean the holes 
which are generally seen in stems of rhubarb, 
especially when the leaf is about full grown. The 
slight brown tinge may be due to the soil ; probably 
it is caused by iron.— HORTUS. 

(51093. ]—Rabies.—I have heard of an infusion 
of the common garden Box being given to patients 
suffering from this malady, and 1 know some of the 
American physicians recommend to wash the wound 
with a solution of nitrate of silver.—E. B. FEN- 
NESSY. 

51099.]— Yeast Stains.—Try rubbing with 
a solution of carbonate of ammonia, using a piece 
of black cloth.—Essak. 

(51100.)—Morocco Leather.—Probably a rub 
over with a little sweet oil will do what the querist 
wants.— Essak. 
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SI. — Medical. — Must see a surgeon. No 
she an atswer without socing the knuckle. — 
1. 


[51234.]— Movable Lantera Slides.— The 
querist will find the information asked for in reply 
to 50235, p. 226.— W. Rosıxsoy, gun. 


all strain off the wires by slightly untwisting the 
Wrest-pius, but do not disarrange the coils of Wire 
on them more than you can help. None of the 
Sie. oval Ch uck for Turning Bradawl 
Haadles.— Tiis querist should really refer to the 
iudices. He will hind what he wants in No. 886, 
PP. 30, 48. Bradawl handles are not usually turned 
With an oval chuck, by the way.—T. P. 


51 105.]— Steamer. — The formule are given in 
‘tae textbooks: and it is certain you cannot get the 
pi ean You name unless you build on the model of 
the torpedo baats. rou will get an idea of the 
SR nious required from a letter on P. 441, No. 746 

P. 


; = 


(51157.]—Tonnage of Steamers.— 1 think 
„J. G.“ has made a slight mistake as to the 
dimensions of the 3.8. Belgravia, especially as to the 
depth, which he Puts as 12ft. lin. I don't know 
the exact size of it, but to me it seems ridiculous to 

ut a steamer 400ft. long as only having 12ft. as 
dept of hold. Perhaps it is a mistake. —Brasg- 
FINISHER, 


making these, see replies to 50172, p. 182. For 
instructions as to retouching, see replies to 50123, 
P. 181. Faber's pencils are the best that I know 
of.— W. RozLnson, JUN. 


151260.) — Holfday.— Should get a little shilling 
book published by Ward and Lock. This will give 
im every information he requires about Killarney 
and the west coast of Ireland.—E, B. FENNEssyY. 
(51265.]—Punt.—Thanks to „S. v. C. C.“ for 
his information as to punt building; it is not, how - 
ever, all that I wished to learn, as I am about to 


(51270.]—Foot-tons.—The term foot - tons 
means a number of tons falling through a number 


viving relations are the children’s uncles and aunts 
on the deceased father’s side. Can they be required 
to maintain them, please ‘—STEPFATHER. 


(51200.] Seconds Hand.—If 248 beats be 
given in one rev. of secouds hand, and the time be- 


Copperas may be applied first and answers equally 
weil, J used the stuin on a stringcourse fifteen 
years ago, and it looks as bright as ever.—ALFRED. 


151294.]—Lenses.— The Principal difference be- 
tween portrait and View lenses is that the former 
have a much larger aperture, and consequently 
work much quicker than the latter. In these days 
of extra rapid Plates, that is of far less consequence 
it used to be, and therefore the one can be 
made to answer for the other ” to some extent, 
but not exclusively so. The sions of - 
plate are 4} by 34; half, 6} by 41 whole, 84 by ök. 
—W. Ro „WN. 


should be squared, and then divided by 64. Had 
“ Engineer ” done this, he would have obtained 120 
in his result, instead of 161, which is in error. 


Th 50:56? 
us, 3 x i = 120.—GuEnnsry CAVE. 


(61271.J—Teeth of Wheels.—After seeing 
replies to this query last week, I thought an exact 
method might be referred by querist, and so send 
the following: —In the sketch (not to scale) A 


A FN 


(51296.]—Setting Slide Valve. — Tum the 


A N crank a little past the end of stroke, mark guide bar 
differing only in the division of the seconds dial 5 7 at one end of crosshead, now take a pair of com ; 
th beatin uarter-secouds, and 2 each in one / stick one centre in any convenient place, and scribe 
Tevolution of seconds hand. Now 248 beats í o O a mark on fl) wheel, now tum crank k past the 
exactly can be made in one minute of time and one i ö 3 
exact rev. of seconds hand ; also, 240 beats can be made on guide bar, now scribe another mark on 
made in one rev. of hand in 6 seconds, and nothing | Hywheel with sume Compasses ; now, with another 
18 easier, and would not be an more expensive to ö pair of compasses, divide between the two marks on 
make, and the watch in uestion could be altered. . flywheel, aud with the first pair of compasses with 
Will “ Don Carlos ” kindly let me know if his watch a end in convenient centre, the other in centre on fly- 
oes to time by the min. hand and by the secs. / Wheel, and you have the exact centre of cran 
Band He does not say the 62 by 4 beats are not N d Now repeat the same process at the other end of 
performed in one min.: if the are, then every . Pá stroke. If the engine is fixed on boiler you must 


y 
time the seconds hand points to the 60, it marks 


allow a little more lead at the port next to crauk,— 
60 secs. or 1 min. I can assure “Don Carlos 


P., Herts. 


(51300.]—Soap Boiling.—If „Parade will 
advertise his address, I will send him particulars of 
super-heating coils for soap - boili » 8. 1 
have supplied a number of these.—F. M. Moors, 
21, Finsbury-pavement, E.C. 

[51301.]—Metallic Piston Packiag.—I am 
exceedingly obliged to Mr. Austel for his sketch and 
clear answer. Do the rings require expanding at 
all after being sawn Open’ I was under the im- 

ression they did, but Jou do not mention it. 
Would you kindl 1 Why the rings ba ve to be 
bored eccentric ? Ww dn 


concentric, as I do not see why they should not.— 
CYLINDER Bor. 


(51301.]— Metallic Piston.—I don't think 
much of the piston described by S. Austel, on pare 
560. In the first Place, the bod 


correct, according to what is required, and we must 
work with whole numbers, as Parts of teeth are 
not kuowu.— R. E. B. 


151216.] — Books on Old-fashioned Pumps.— 
See * Hydraulics and Hydrostatics,”? by Stephen 
Switzer (2 vols., 59 plates), London, 1728 
Hydraulic Machines in “Luke Herbert's Ency 
clopadia,” ed. 1831. “Gregory's Mechanics,’ 
vols., ed. 1806.—S. J. 


[51223.]—G@.w.R. (Narrow Gauge).—A few of 
the leading classes of the tender Passenger engines 
of the above company, with their chief dimen. 
Sions, €c., are ag follows :—The 157 (157-166 „378 
(378-337), 471 (471-450), and 577 (577-586) classes 
have 7ft. single drivers, and cylinders 17 by 24. 
The 1116 (1116-1133) class have 7ft. single drivers 
and cylinders 18 by 24. The 15 . È. and Co., 
62) and 1116 (Swindon, 75) have double frames 
and no domes; the 378 Swindon, 66 „ 471 
(Swindon, 69), and 577 (Swindon, 69) have double 

d brass domes. The 2201 (2201-2217) 
class have 6ft. Gin. coupled behind drivers, single 
f cylinders 17 by 24. The 
717 (717-720) and 806 (806-825) classes have brass 
domes, aud cylinders 17 b 21; the latter (Swindon 
73) has oft. Cin. coupled behind drivers, and the 
former (Swindon, 72), 6ft. coupled behind drivers. 
Each of these classes hag single framos for trailin 


represents half chord, B, a line from centre to 
middle of chord, and C radius; ard they form a 


subtended by chord, which divided by 2 gives angle 
3° in sketch, which added to the right angle, and 
their sum subtracted from 180° (the sum of all the 
interior angles of any triangle) leaves 87° as the 
other angle, and the sine of any angle being to the 


3 


natural sines find 
Sine of 3° 052336 and sine of 90° 1. Then ag 
sine of 3° is to ·625 (the side o posite this angle), so 
is sine of 90° to radius (the side Opposite the right 
angle). Here, as 1 625: : 1: i 
of pitch circle, an 11:942 x 2 = 23°384 ine es, its taiued in the hollow in the body, on iston · rod 
diameter. —Scorcu Workina Mrcuanto. side each stroke: then the piston-rod brow, up 


(51274.1—Overstrained Piano.—I am Sorry | against a collar and is fastened by a nut (how long 
that Mr. Davies (whose practical experience none | thi i 1 

can doubt, and whose kind! disposition I have 
personally experienced) should feel it necessary to 
give you so disheartening a reply. I would advise 
you to read up in Vols. IT. to XV. the contribu- 
tions of a practical correspondent, the late ‘< Har- 


monious Blacksmith.” o doubt the Wrest-plank 


of your pano was simply glued and dowelled, 
instead o i 


l N 5 3 t service by givi 

auon, with their chief dimensions, &c., are as that they may avoid him. I would ask, Have you 
tollows:—215 (215-221, Wolverham ton, 76) have i D 
5ft. four coupled drivers, domes an single frames. 
Nos. 517-576 (Wolverhampton, 68-70) have 5ft. 
four coupled drivers, single frames, domes, and 
cylinders 15 by 22. Nos. 215.22] and 517-576 are 
5 ed wiog tanks except 522, 526, 568, 


Ho to face u mugs upon plate lass, with 2 
little oil,” is un nown to me, but f 
them a little thicker than the finished thickness 
aud ps them true with the aid of as 

a 


ving that, I would use as a substitute a 


re 
and note that the cut ought 
to be diagoual to a Perpendicular ; also note that 
ittle flap riveted on one side, 

inside each ring, to prevent the steam from blowi 
through. When all is properly fitted, screw it up 
with a sheet of the thinnest paper between cover 


single frames, and cylinders 17 by 24. The 1421 

Class (1121-1444, Wolverhampton, 77 and 78 

bave 5ft. four-coupled drivers, single frames, 

domes, and cylinders 17 by 24. I will send par- 

ticulars of the chief classes of goods engines next 
- SPENCER, 


bass, would be sufficient if you could also strongly 
clamp the wrest-plank to the posts, and then put 
in a double or treble row of screws, Jin. to din. 
long and about Jin. diameter, one row along the 
top, one in the middle, and one along the lower 

: You must, of course, take 


Qe 7 
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be right. Inelosed is a diagram of what I have | or face-plate makes 10 revolutions, and its diameter 


made, and which worked well. 
the body of piston, B is the cover, turned out at 
shaded parts to fit, slightly taper on the body, and 
fastened’ by three screws, with countersunk heads, 
as shown on dotted circle. The rings should be cast 
separate, bored inside and then put upon a mandrel 
and the edges trued up. Thenecrape them up true 


to body, and cover, put them in situ, with the addi- 
tion of the thin paper (the piston rod having 
been fitted to a taper hole in the body, as shown, 
and ‘‘ keyed ’’ in as represented), true them up a 
trifle larger than the bore, and take out and cut. 
Memo ior anything under l}in., I would only use 
one ring; with the flap, the feakage will be small. 
When the rod is small, I would solder it to body.— 
A., Liverpool. 


([51303.]—Lacquering Screws.—‘‘Ignoramus’’ 
can make his screws sufficiently hot enough for 
lacquering oy putting them in the oven until they 
get about as hot as he can bear his hands on them, 
then apply lacquer with a camel’s hair brush, 
taking care not to have his brush too wet: a little 

ractice will soon acquire speed. I sometimes find 
it is advantageous to give the articles a slight brush 
over with the lacquer before warming them.— 
BRASSFINISHER. 


[41305.]—Incline. — As a purely mechanical 
question the reply would be 34?cwt., and the rule 
—State the $ ient as a vulgar fraction, then 
multiply by the weight. Thus,; x 8tcwt. = 343; 
but in a practical case of lifting, friction would add 
considerably. GUERNSEY CAVE. 


[51310.]—Greengrocer’s Spring Cart.—I 
send a sketch of a cart suitable for a greengrocer, 


with cross spring to carry a ton weight; but venture 
to suggest his buying a second-hand one with good 
wheels, springs, and axle, at about £10, from which 
J. Emmerson might take the measures of parts for 
a new one, perhaps bringing in the wheels and 
ironwork of old one, for these are the costly parts, 
and cannot be made by a beginner. The woods to 
be used are, ash for framings, pine for sides, yellow 
deal for bottom, elm or birch for foot-board and 
seat-boards. I will give more particulars privately 
if wanted.—J. CuaRLES KING, Bulstrode, Slough. 


C Maps. — If Mountaineer ’” 
will send a penny stamp to Stanford, 55, Charing- 
cross, for Catalogue of Maps for Tourists.“ he 
will get the information he requires. The Alpine 
Club map will probably satisfy al] his requirements, 
scale 4 miles to the inch; or there is the Govern- 
ment map of Switzerland, scale 1°57 miles to an 
inch. The best maps in any guide book I know of 
are in Baedeker’s Switzerland, scale about 3°75 
miles to an inch.—F. B. M. 


(51314.]—Pain in Jaw.—If ‘‘Roveram’’ will 
refer to p. 433, in No. 929 (Jan. 12, 1883), he will 
find a remedy described there that will meet his 
case. I have known this to be applied in many 
oe . in every case it has succeeded. 

. S. W. 


[51320.]— Engine Governors.—You fail to 
2 any particulars, except the length of the arm; 
ut, however, with a ball weight of 28lb. the 
governor should make about 37 revolutions per 


minute. Now, suppose the friction driving pulley 


A is a section of is 30in. Then 37: 15: : 30: 12łin. nearly, or 


governor pulley must be 12zin. diameter. You 
may reduce the speed of governor by increasing its 
p cy diameter, and diminishing diameter of 
river; but, of course, the connections between 
governor and valve would need lengthening pro- 
portionately.— ENGINEER, Dewsbury. 


{51322.]—Test for Alcohol.--In the presence 
of iodine and carbonate of soda, alcohol assumes the 
iodiform state—that is, it appears in tiny yellow 
star-shaped crystals of six rays, in appearance like 
crystalline snow that has fallen during a calm. This 
process is so delicate that one millioneth part of 
alcohol can be revealed.— C. R. BONNE. 


[51322.] — Test for Alcohol.— According to 
Liebig, 1 of alcohol in 2,000 of water can be de- 
tected by adding to some of the warmed liquid a 
small quantity of solid iodine, then a few drops of a 
solution of soda, again warming gently, and setting 
aside for a time. A yellow crystalline deposit of 
iodoform (CHI,) forms, and floats upon the surface 
of the liquid. have found the above test very 
delicate; but, unfortunately, the reaction is not 
confined to alcohol alone: a few organic substances, 
such as gum, sugar, and turpentine, giving the 
same reaction. The following equation will explain 
what takes place:—C,H,O + 4I, + 6NaHO = 
CHI, + NaCHO, + NaI + 5H,O. There are 
no specific tests for alcohol when mixed with com- 
plex matters. It is, however, easily isolated by 
fractional distillation, and may then be recognised 
by its characteristic chemical and Py characters, 
such as its taste, specific gravity, and inflammability. 
With a mixture of sulphuric acid, water, and black 
oxide of manganese alcohol is oxidised to aldehyd 
(C, H. O), which on exposure to the air is converted 
into acetic acid.— EDWIN TERRY. 


|51324.]—Electric Battery.—A description of 
this cell appears on p. 260 of the present volume. 
The querist can judge for himself what value to 
attach to the statements made.—T. C. D. 


[51324.]|—Electric Battery.—With regard to 
the question of cost, I may say that at present it 
amounts to about 74d. per hour per electrical horse- 
power of 746 ampère volts, and that one such h. p. 
will give the light of 1,500 candles with arc lamps, 
or of 240 candles with Swan’s incandescent lamps 
sek volts x 1 ampère = 1 . bh ch- 
cell batte oken of b (by which a 
small koue H lighted) 205 lies thionsh Aerton and 
Perry’s meters a current of from 45 to 50 amperes, 
and an electromotive force of 110 volts. It is con- 
tained in five wooden boxes, which together cover 
an area of oft. by 4ft. Gin. square, and is about l4in. 
deep. On the same principle of construction ech 
cells might without difficulty be made to yield a 
current even four or five times greater, and by in- 
creasing the number of cells the EMF may, of 
course, be indefinitely added to.— O. C. D. Ross, 
M. Inst. C. E. 

[51327.]—Angular Velocity.— There are two 
answers to this query on. p. 561, one of which says 
that angular velocity means ‘‘the angle through 
which a rotating body turns in one second.“ I 
believe this to be entirely incorrect. The other, by 
«J. H.,“ says that it is simply the movement 
(sic) of a revolving body in contradistinction to 
linear velocity,“ which statement does more nearly 
approach to describing what I have always under- 
stood by angular velocity,“ but is so loosely 
„ as to give no idea of what angular 
velocity really means. Angular velocity is the 
actual l through space, of any point situated 
at a distance 1; that is to say, one unit of measure- 
ment, whether mile, foot, inch, or millimetre from 
the centre about which the whole mass revolves. 
Thus, if a wheel revolves once in a minute, the 
angular velocity of a point in that wheel situated 
lin. from the centre is 2 x 3°14 = G 2din. per 
minute, and the A.V. of another point situated 
lft. from the centre is 6°28ft. per minute, and you 
may take your time by seconds or centuries, as you 
please. It is sheer nonsense to say that the A.V. 
of a wheel is 90° per second or per minute. 
F. R. A. S.“ has explained the matter on p. 551. 
but I have great doubt that the writers of the 
answers mentioned above would, even on reading 
what he says, perceive how much in error they are 
if their attention were not further called to the 
subject.—J. K. P. 


51333.]—Tank.—A tun contains 252 gallons, 

and a gallon contains 280 cubic inches: therefore, 
a tun has a cubical content of 70,560 cubic inches. 
To ascertain the content of a tank in tuns, multiply 
the leugth by the width, then by the depth, all i 
inches ; then divide the anawer by 70,560. In case 
5 120 x 78 x 120 = 1,123,200; which divided 

y 70,560 = 1524 tuns.—GUERNSEY CAVE. 

[51333.]—Tank.—In reply 51333 the capacity of 
tank given differs widely, one being 16°74, &c., 
tuns, the other 18°74. It appears to me that N. 
may be wrong in the number of gallons contained 
in one tun, because I see in Templeton's Work- 
shop Companion” that the number is stated at 224 
gallons. He also differs from the same authority 


as to the capacity of one cubic foot, which he states 

to be 6°23 gallons, and the book above mentioned 

uts it at 6°25 gallons. It would be interesting to 
ow which of the two is right.—F. G. T. 


(01333.] —Tank.— If “ Salisbury ” will multiply 
together the three dimensions, length, breadth, and 
depth of his tank, he will get the content in cubic 
feet or inches. If in inches, divide the product by 
277°274, and the answer will be the contents in 
gallons. From this last answer the number of tuns 
it contains can be ascertained by dividing by 252. 
Taking the dimensions of the tank given, we get 
ft. x ft. x Weft. x 177 = 1,128,200 cubic 
inches. Then 1,123,200 + 277-274 4, 050-866 
gallons = 16-074 tuns, or 16 tuns 18 gallons and 33 
quarts very nearly. N. B.- A tun of sweet oil is 230 
gallons, and 236 must be made the divisor, instead 
of 252 in that case.— WOSsTER. 


[51336.]—Dry-Rot.—I have been successful in 
staying this nuisance by painting the boards with 
paraffin oil.—E. B. FENNEssy. 


[51336.]—Dry-Rot.— There is no certain cure or 
prevention of dry-rot; but a coat of paint, with 
plenty of turps in it, will subdue or keep it back if 
taken in time.— KENTISH Boy.. 


[51338.]—Hydropathy—Should, I think, begin 
with warm reclining baths, than tepid shower, 
having before and whilst receiving the shower 
placed the feet in warm water; next he may take 
cold shower baths, but still keep the feet warm at 
first. It is easy to put a gallon of warm water in 
the pan of the bath to stand in, and this should not 
be neglected. The tonic which has done me most 
good is a preparation of iron and quinine; but why 
not try change of air anda g spa. The 
most benefit I have derived was from the spas of 
Lisdoonvarna, in the co. Clare, Ireland. Not alone 
is the air pure there, loaded with ozone and all 
other health invigorating qualities, but as the place 
is not yet overbuilt, the spa is pure, and this isa 


great gain.— E. B. FENNEssY 

[51342]. — Weeds. — Remove the gravel and pour 
and spread over the surface of the clay some coal 
tar. Replace the gravel and you will have a walk 
dry, handsome, and free from weeds (at least in 
your generation), and worth all the trouble and 
expense of making it so.—E. B. FENNESSY. 


[51344.] — American Organ.— This querist 
should look up his back numbers. He had better 
let his instrument alone, though; for the bellowe 
will be scarcely large enough, and he won't im- 

rove the instrument so much as he thinks, unless 
e makes it into a two-manual.—ORGANON. 


51344. American Organ.—It seems to me 
that the best thing for ‘‘Lear’’ to do with his 
organ is to add a second manual. The case may 
not admit of this, and the stop action would have 
to be altered so as to bring the stop knobs over the 
upper manual, or at the sides; but as a finished 
instrument, it would be more satisfactory. Asto 
the bellows, if they are tight, and the size is cor ; 
rectly given, they are quite large enough for all the 
reeds you have, without removing the 16ft. in 
treble. As I have no experience of the channel 
arrangement he speaks of, I will say no more about 
it, except that I should think the pallets, having to) 
be then increased in length, would be more liable 
to warp, and consequently cipher. For this reason, 
I shoul prefer a separate pallet for the added 
rows. But perhaps Lear will be able to adopt 
my suggestion, and add another manual; so much 
depends on the build of the instrument, that it is 
not easy to say what is beat to be done, even if it 
is advisable to alter present instrument at all.— 
J. E. FLoyp. 


[51346.]— Making Clarionet.— Many thanks to 
‘‘Vulcamte’’ for replying to my query. Will voy 
be kind enough to give me a knowledge of the dis- 
tances of the holes, which is just what I want to 
know? Also, what is meant by the“ holes ought 
to be placed in their geometrical relation one to 
another?” Do you mean that they ought to be 
placed equal distances apart, or in the order of 1, 
2, 4, 8, 16, &c.? Will you please give me a few 
hints on tuning? Yousay I must learn to tune, as 
one learns mechanical aud other arts. This is just 
what I wish todo. I have learnt mechanical and 
other arts from the pages of the E. M.“ far better 
than from rule-of-thumb workshop practice. There 
are some people that cannot learn from books; this 
does not apply to me, and perhaps not to many 
others who would like to make their own clariouets. 
Also, will you please give the size of bore of the C, 
A, E flat, and small F clarionet? Supposing that 
nodes are formed when the clarionet is blown iuto, 
are the holes placed at these nodes, if so, how can 
I experimentally find thom? Will you please give 
details of mouthpiece and reed, kind of bruss, and 
dimensions.—J. J. D 


(51346. ]|—Making Clarionet.—<As I happen to 
be amusing my leisure moments, anent the con- 
struction of a clarionet, I expected some sensible 
information to appear in reply to “J.J. D. 's“ 
query. I may supplement Vulcanite’s”’ scanty 
contribution by stating that tho first point to he 
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determined upon is the length and the diameter of 
the bore (I have tried tinned sheets, and found that 
any wood is much better as regards mellowness of 
I am now measuring a clarionet by Besson 
and Co., London; it measures 23in. from end to 
end (the bellmouth only increases the loudness). 
It is stamped as C. The bore is ‚$ ; the holes for 
fingers on face are ; the first is 8in. from the 
reed centre; the second is 14 from this; the third 
is „ 4; the fifth is 15%; and the 
sixth is 14; the seventh underneath for thumb 13; 
top thumb one 14% above first finger. Now, the 
result of my experiments shows that if the holes be 
divided so as to come a little closer as you approach 
the reed end, the result will be a chromatic scale, 
and that the instrument is made in four pieces in 
order to tune flatter or sharper according to the 
length below or above the holes by turning a little 


off the ica paa ; also by making the holes small the 
can be e d until the best tone is produce 
(note, that rging a hole sharpens the pitch 


of it), also the hole can be drawn a bit either way 
by means of a rat-tail file and then trued out. 
Memo.—I have made a good-toned one both of 
tin and of spruce timber, and also note that it 
requires a good deal of practice to produce good 
mellow tones. I can blow my own much better 
with a reed made from a piece of beechwood than 
the genuine one, with a 4d. Spanish cane reed, 
as there is a wrinkle in the set of the mouthpiece. 
A., Liverpool. 


[51348.] Barometer. — Lou can buy one from 
Messrs. Lancaster for a pound, which will certainly 
de all you can desire ag a weather guide for 
gardening operations.—E. B. FENNEssy. 


(51349.]—Olarionets.—As to which has the 
easiest system of fingering, I may say that I have 
played on the ordinary Boehm, and at present I 
am using Sharpe’s improved clarionets, which I 
consider superior to any other that I have tried. 
With a little care, any system of fingering can be 
kept in good order.—AMATEUE. 


[51349.]—Boehm or Albert Clarionet.—The 
Albert is the simplest and easiest to fiuger, and the 
best tone. The Boehm has a large number of 
alternate fingerings, which are convenient only 
when remembered at the proper moment. If one 
learns this instrument only as faras an amateur 
usually does, the Albert is best, as it stands more 
rough usage. The Boehm is for one who really 
intends to work hard at his profession.—VvtL- 
CANITE. 


(51360.]}—Music.—I have heard an ingenious 
musician play ‘‘ God Save the Queen’’ on some 
porter bottles, which he had loyally emptied 
when drinking her Majesty’s health. He tuned 
them to the several notes by pouring more or less 
water into them, and then played the tune by 
blowing across the orifice same as a flute.—E. B. 
FENNESSY. 


[51352.]—License.—If you sell “patent medi - 
cines“ you would be a medicine vendor, and have 
to take out a license (from the officer of Excise) 
costing , for London, £2, any other corporate towns 
10s., and elsewhere 5s.; but if you travel and sell 
your own productions, not bearing the stamp, you 
must have the pedlar's license, which you abin 
from or through the superintendent of police—cost, 
I believe, 5s., and must be endorsed (for which you 
pay a fee of 6d.) by the superintendent of police of 
every town, borough, or corporate district you may 
travel into, and if you do not comply you would be 
fined.—J. C. L. 


[51357.]— Faraday.— There is a Life of Fara- 
day,“ a most interesting and instructive work. I 
do not know the publisher. I obtained it through 
the library at Ryde, Isle of Wight.—A. E. S. 


(01359.]—Cart and Rick Covers.—Mix lamp- 
black, boiled oil, patent driers (a little turps, if 
you like). If it is new stuff you are going to do 
over, make your mixture thick; afterwards put it 
on thinner. I have used 2d. lampblack, 2d. patent 
driers ; oil according to thickness of mixture re- 

uired. Covers take from two to three days to 
ry.—F. SMITH. 


51364.]— Slide Rule. — In reply to Over- 
looker,” ‘‘ Gravet’s”’ slide rule is certainly as eas 
to work as the ordinary Routledge rule, aid 
besides this, the sliding index, which this rule 
5 renders quite easy what would otherwise 

considered complicated questions. It is adapted 
for working out any calculations relative to cotton, 
worsted, or other machinery, and has in many 
places of business superseded all other classes of 
rules. It is made in box wood only.— WX. Farrar. 


{51367.]—Barlow’s Wheel. — The disc must 
not be made either of iron or steel, but of copper, 
about 90z. to l4oz. per foot. A seven-point star 
is the best for appearance, and 6in. or 7in. in 
diameter. The wheel must be very truly balanced, 
ou fine pivots.— J. SUTCLIFFE. 

[51368.]—Sulphate of Copper.—The brass must 
be dissolved in dilute sulphuric acid till no more 
will dissolve in it. On evaporating the blue liquid 
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thus obtained till it crystallises, a mixture of the 
crystals of copper and zinc sulphates will be 
Obtained.—R. 2 R. BENNETT. 

151369.] —Outting Carbons.—There is no way 
of cutting carbons except by a saw. If you are not 
particular about the smoothness of their edges they 
can be cut out by an old chisel; but you can buy 
carbons with binding screws attached for ls. 6d.— 
D. WABREN. 


(51370.] — Preserving Cream.—There is a 
preparation sold, made principally of boric acid, 
which is said to preserve milk good for a very long 
time. This might answer for cream.— A. E. S. 


[61382.]—Renovating Crystoleum Photo- 
graphs.—If the crystoleum photograph was done 
with hot wax, I think gently heating it will remove 
the spots.—A. E. S. 


(51383.]—Reading French.—The greatest 
stumbling-block is to get the verb endings by heart, 
but these can readily be sifted out of any grammar. 
The other parts of speech in French are so simple 
that they come of themselves as the oe goes 
forward, and the roots of most of the words are 
very like the Latin crossbreeds with which our 
English tongue has latterly been flooded. After 
getting the terb endings well, the best thing is to 
start by reading Fenelon’s ‘‘ Télémaque,’’ or else 
the Tales of ontaine, merely with the help 
of a dictionary, say, that of E. Clifton, if a name be 
needed. Any other, however, will answer as well. 
— WILLIAM Fon SCHMOELE, Antwerp, Belgium. 


(51385.]—Preventing Tinned Iron from 
Tar @.—Varnish with copal varnish, or 
lacquer the chain by heating it to about the 
temperature of boiling water, and apply the lacquer 
with a brush.—J. J. D. 


(51386. Dynamo Commutator.—Make the 
strips of copper in. wide, and secure each by two 
wood screws to the surface of a boxwood block. 
Use jin. or gin. screws, and zigzag the holes in the 
strips, so that the screws do not come in contact 
with each other. The strips are best cast in copper 
bronze, but sheet metal will answer.—J. SUTCLIFFE. 


(51392.1—Nervousness.—I am afraid I cannot 
assist you much, but would recommend you to take 
plenty of outdoor exercise and nourishing food: to 
avoid the use of tea, coffee, wines, spirits, and 
fermented liquors ; and to cultivate a cheerful dis- 
position, and to avoid mental excitement, over- 
work, and late hours.—THE KENT HERMIT. 


(51402.]—Firebox.—To renew a firebox crown 
without taking out the firebox is a very difficult 
job, and the smaller the boiler the more difficult 
will be the work. To renew the crown without 
taking out the hox, Engine Driver ’’ must remove 
all stays, &c., which are above the firebox, so as to 
allow as much room as 5 for a man to work ; 
but without seeing boiler and box, I cannot well 
advise, as it is possible the crown cannot be put in 
in one plate as it should be; so the best advice I 
can give is to carefully look into the matter, as to 
how he can cut out and replace, as in nine cases 
out of ten it is cheapest and best to cut out the fire- 
box, and then all ree are accessible, and a reliable 
job can easily be done by good men; but Engine 
Driver ” must not be surprised to find that (after 
cutting out the box) the boiler shell is worn out in 
the corners of the flanges, as it seldom occurs that 
the box crown goes first. If I saw the boiler, or 
had more details, I should be glad to assist. The 
crown and sides of most fireboxes are in one plate : 
Is it so in this case? What part of the firebox has 
failed ? - BOSWELL. 


[51408.] — Electrical Boat.—Has “D.” read a 
communication on p. 388, and the further notes on 
p. 414? It seems to me he should learn something 

rom them, or does he mean he has read them and 
wants more f- Nx. Dor. 


[51408.] — Electrical Boat.—You may use 20 
or 30 cells, Bunsens, and about 8lb. copper wire, 
No. 14 or 16, for your motor. The screw pro- 
peller may either be in the rudder, as in Trouvé's 
plan (you can see the Electrician, March 17, 1883, 
for an illustration), or you may fix the engine on a 
shaft in the boat itself. The diameter of the pro- 

ller should be from Gin. to 9in. You cannot 

rive a boat by a galvanic battery without expense. 
Professor S. Thompson states, in his Lessons on 
Electricity,” that Jacobi obtained about one horse- 
power from 64 large Daniells; but Jacobi, in his 
account before the British Association, said that his 
boat only went two miles an hour with 320 large 
Daniell flat cells, 6in. square; that the speed 
improved to three miles with 64 to 128 Grove 
platinum cells, Gin. square, and the power was 
estimated at! horse. Other experiments also show 
that it requires more than the theoretical electrical 

wer to produce a practical horse-power. M. E. 

ecquerel, one of the most reliable authorities, 
gives 400 to 1,200 Bunsen Sin. cells, as the 
number for practice; in theory 200 are sufficient. 
J. B. Joule gave 17, 000lb. raised lft. per hour by three 
large cells, Daniells battery. This would make 
300 such cells wanted for one horse- power. The 
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electricians at present use the bichromate battery 
when they want great power in small space; but 
the powerful action lasts only for a limited time, 
and is costly. The cost of one horse-power per 
hour with a vanic battery is, in theory, five 
shillings, and in practice, fifteen shillings to two 
pounds.—J. SUTCLIFFE. 


(51412.])—Bteel Reeds.—Your steel reeds are 
much too broad for their length. To get lower 
pitch only the opm should be greatened and not 
the width, or this last but very little. Make them, 
say, 2jin. long by {3 wide, and use steel a shade 
thicker as you go downwards. Your reeds sound 


-when you suck them because you thus put a heavier 


air-draught on them by your lungs than that of the 
bellows of the organette, which 1s far too weak to 
budge such hugely wide ones as you have made. 
The tuning is a rather ticklish job for those not used 
to the work. The pitch is given not only by the 
length but also by the thickness, the tone becomi 
deeper as the reed grows longer and thicker. To 
forestall mistakes on this head, better begin by 
making them too thick. and then file them down 
thinner until you get the right tone.— WX. Forp 
SCHMOELE, Antwerp, Belgium. 


(51412.]—Steel Reeds.—If your steel reeds do 
not speak promptly, it proves that either the reeds 
are too thick, or otherwise, you have nota sufficient 
amount of wind required to make them speak. I 
am now taking for granted that all the other portions 
of the mechanism arein good working order. Steel 
reeds are, asa rule, rather stiffer than brass ones, 
and if made of really good steel, I fail to understand 
how they can be voiced in the manner described b 
the querist. Steel, of course, will bend, but wi 
not remain 80, for if good, it will spring back again 
to its former position. Ifyou have plenty of wind 
the fault evidently lies in the reeds being too thick. 
The steel reeds should not be thicker than brass ones. 
If any difference is made in this respect, it should be 
rather the reverse. I shall be happy to help you 
further if required, although I am not, practically 
speaking, a reed maker: but I have had some years’ 
experience in all kinds of reeds.—G. FRTER. 


(51413.]-—To Mr. Lancaster or Mr. Robin- 
son.—If really arising from the bath, the fault is 
probably owing either to deficiency of acid or con- 
tamination with organic matter of some kind. If 
the latter, neutralise and place in the sun for a few 
days, or if a bright day, a few hours will probably 
do at this time of year. The defect, may, how- 
ever, arise from the collodion being too new, the 
developer not sufficiently acid, or contaming some 
pu as it may be kept on the plate too jong. 
—W. ROBINSON, JUN. 


(51414.]|—Greenhouse Boiler.—The top pipe 
is the flow, and the bottom the return. Connect 
the top pipe about 2ft. from top of boiler, and the 
bottom pipe as low as possible. It does not matter 
about one part of the house being 2ft. higher than 
the other. Let the bottom pipe be bent, and keep 
the top pipe straight.—J. J. D. 


[51414.]—Greenhħhouse Boiler.—Take the hot- 
water pipe out from the top of boiler, or as near 
top as possible, and return in bottom of bviler, or 
as near bottom as possible. You must carry the 
hot water through the highest portion of the house 
first. After pipes are once well ¢lear of boier, 
avoid all upward bends if possible, and you will 
have no difficulty in your apparatus.— BOSWELL. 


151414.]— Greenhouse Boiler.— To Bend 
Or’’ I reply. In your condition of ignorance of 
the subject, I strongly recommend you not to 
attempt to engineer the work yourself. A boiler 
5ft. high is nut a convenient one for hot-water 
apparatus, as the flow-pipe must leave the boiler 
quite at the top of the water space, or steam will 
form and blow out the water, and the return - pi 
ought to enter at bottom. The flow - pipe should 
rise to far end of highest house, aud at this highest 
point au expansion cistern is requi The prin- 
ciple of the circulution is very simple, depending 
entirely on the fact of hot water being lighter than 
cold; but a number of circumstances enter int» 
consideration, which, in all probability, will throw 
you out, and cause your outlay to be unavailing. 

rou had better see a practical man who knows, 
and then you may be fortunate enough to get a 
good result. I don't think a ft. high boiler 
will serve you well; 18in. would be more likely to 
be practical. -W. R. 


B Engines. —If the water 
and engine piston is to remain ina state of equi - 
librium, the pressure per square inch on the piston 
necessary to keep them so will be as the whole 
weight of water divided by the area of piston. 
Therefore, if we neglect the weight of thes : 
rods, &c., the result may be stated thus: (1) 


fathoms 35 x 6 


set 


= 91°3lb. per sq. in. and the ares 


= say 113in. x 91 3 = 10316:9lb. = whole weight 
of water in small pipes, and the largest pipes con- 
tain 22,300lb. Therefore, whole weight to be 
balanced = 32,617lb., this divided by area equals 
32,617 — 380 area = 88 8lb. per sq. in. on piston. 
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The latter part of this query is unanswerable 
through the length of stroke and number of effec- 
tive per minute not being given; also, you should 
define a piston speed. (2) Adding a condenser 
would cause a gain of lölb. per sq. in. more on 

iston minus back pressure working of air-pump, 
te. I have never seen dross burned.— ENGINEER, 
Dewsbury. 


(51420.]—Intensifier for Wet Plates.—I do 
not think there is anything better than the usual 
citro-pyrogallic acid and silver. If not suitable, 
however, you might try the addition of a little 
solution of gelatine in acetic acid to the ordinary 
iron developer. For further intensification, mer- 
cury, followed by ammonia, is as good as anything. 
—W. ROBINSON, JUN. f 


(51425.]—Ash of Coal. — The ash consists of the 
inorganic constituents of the coal, and, of course, 
varies in different kinds of coal. If B. G.“ 
wishes to know the exact composition, he would 
have to submit a sample to analysis. — W. E. 
HADEN. 


[51426.] — Testing Glycerine. — Glycerine is 
liable to adulteration with water, cane sugar, and 
glucose; lead, calcium chloride, chlorine, and oxalic 
acid usually occurring as accidental impurities con- 
tracted in the process of manufacture. Unless 
% Grover’? is acquainted with chemical analysis, he 
will find the examination of glycerine rather more 
difficult than he anticipates ; however, I send a few 
details as to procedure. Water may be detected by 
the specific gravity, that of good commercial glyce- 
rine ang 1:25. Glycerine, if exposed to the atmo- 
sphere for some time, will absorb'as much as twice 
its volume of water. If, on heating a portion of 
the glycerine with strong sulphuric acid, a red or 
dark colouration is produced, cane sugar or glucose 
is probably present, and can be confirmed by the 
copper test and the action of caustic alkalies. As 
glycerine is now generally prepared from fats, by 
treating them with high-pressure steam, the glyce- 
rine distilling over it does not frequently contain 
lead. This can be detected by passing H, S through 
the glycerine diluted with water. Chloride of 
calcium could be detected by oxalate of ammonium, 
giving a white precipitate. Chlorine is sometimes 
used to bleach the glycerine. Its presence may be 
proved by its action on sulphate of indigo, or by 
liberating iodine from an iodide. Oxalic acid is 
sometimes produced from decompositions taking 
place during its manufacture. BaCl, will give a 
white precipitate.—W. E. HADEN. 


51426.]— Testing Glycerine.—The following 
method is given by R. Heinze:—The impurities 
most frequently met with in commercial glycerines 
are lime, chlorine, sulphuric acids, and fatty 
(butyric, &c.) acids. The presence of the first 
three impurities can be best detected in a sample of 
the glycerine diluted with an equal measure of 
distilled water. To detect lime in the solution, 
add caustic ammonia aud oxalate of ammonia 
solution (l part in 24 parts water); for chlorine, 
acidulate with a few drops of nitric acid and add 
silver nitrate solution (1 part AgN O; to 20 water); 
for sulphuric acid add a few drops HCl and preci- 
pitate with barium chloride solution (1 part BaCl, 
to 10 water). Butyric acid can best be detected, 
according to Perutz, by decomposing concentrated 
glycerine mixed with strong alcohol with H,SO, of 
06° Beaumé, when the pineapple odour of butyric 
ether is immediately perceptible. It is noteworthy 
that the fats decomposed in the stearine factories 
frequently contain up to 0°5 per cent. butyric acid. 
Sufficient indications of the quality of a glycerine 
sample may be gained from a determination of 
specific gravity, colour, taste, and smell, together 
with its reactions with ammouiurf oxalate, silver 
nitrate, barium chloride, concentrated sulphuric 
acid, ammonium molybdate, and litmus solution. 
It is also advisable to test with ammonium sulphide 
and potassium ferrocyanide, neither of which 
should give auy precipitate or discoloration. 
Should the qualitative examination indicate impu- 
rities, the total inorganic matter should be ascer- 
tained quantitatively. Glycerine must be neutral 
to litmus and curcuma paper, and its taste a pure 
sweet. It must, moreover, develop no sweat-like 
odour when a portion is rubbed between the hands. 
The addition of a few drops of dilute sulphuric 
acid assists the test. Onevaporating 10 to 20 drops 
of pure glycerine in platinum it leaves only a 
trifling black carbonaceous ash, which disappears 
at a red-heat, leaving no perceptible white or 
coloured residue. The addition to very care- 
fully cooled 178 0 glycerine of an equal volume 
of strong sulphuric acid drop by drop gives no 
discolorution, whereas impure glycerine turns 
more or less brown. This reaction is only reliable 
in the cold, as even pure glycerine discolours on 
heating with strong acid. In examining com- 
mercial glycerines the absence of cane sugar, grape 
sugar, or dextrine should be ascertained. This is, 
according to the author’s experience, best ascer- 
tained e method. Three drops of glycer - 
ine are boiled in a test tube with 100 to 120 drops 
of water, I drop of nitric acid, and Igrm. am- 
monium molybdate. In presence of cane sugar 


sugar, or dextrine the solution turns blue 
Within Feces minutes. Glycerine, milk sugar, and 
gum arabic give no reaction. The addition of 
molasses to glycerine can, according to Palm, be 
detected by adding a few drops of dilute sulphuric 
acid, and evaporating on the water bath. the 
residue blackens, cane sugar is present; glycerine 
and grape not sugar are not discoloured. e same 
authority tests for grape sugar by heating the glycer- 
ine to boiling with one-third part, by measure, of 
caustic 2 505 solution. If the liquid turns brown, 
grape sugar is pee Glycerine and cane sugar are 
not discoloure by heating with potash. Fehling's 
copper test should also be empioyed. Dilute (1 
r cent.) solutions of dextrine do not reduce 
Fehling’s solution on heating. A solution of two 
parts potassium ferricyanide with one part potas- 
sium hydrate is unaffected by dextrine even on 
heating, whereas any grape sugar present reduces 
the ferricyanide on warming to 70° to 80° C. to 
ferrocyanide, easily recognisable by addition of 
ferrous chloride. The glycerine should finally be 
examined after dilution with an equal volume of 
water, with lead acetate solution. Au abundant 
precipitate, which settles rapidly, shows great 
impurity. The crude glycerine obtained by the 
action of sulphuric acid on fats frequently gives 
this reaction. The impurities are attributable to 
the action of the acid on the fats themselves, and 
also on the foreign substances mixed with them, 
assisted by the high temperature at which the 
operation is conducted.—J. I. C. 


eee of Railway Working.—The 
following table shows that the average working 
expenditure per train-mile upon the railways of 
the ae Kingdom during the year 1881 amounted 
to 2s. 83d. :— 


Cost per train- 

mile. 

Maintenance of Way.. . . 616d. 
Locomotive po wen 8:19 
Rolling stock . e 
Traffic expenses 8 1004 
General charges seer. 43 
Rates and taxes e 1°61 

Government duty ............... . 07 

Compensation — Personal injuries .. 0°24 
Do. Damage to goods. 0°18 
Legal and Parliamentary expenses. 028 
Miscellaneous 0°49 
S siae 229 


The receipts per mile during the same period were 
— from passenger trains 51°57d., and from goods 
trains 72°76d.—CLEMENT E. STRETTON. 


Medicated Gelatine in Skin Diseases.— 
Prof. Pick, of Prague, has recently advocated a new 
method of applying remedies to diseased skin. He 
melts in a water-bath some pure white gelatine in 
twice its weight of distilled water, and whilst keep- 
ing up an incessant agitation adds the quantity of 
medicinal substance—e.g., chr bin, iodoform, 
salicylic or phenic, and pyrogallic acids, and then 
allows the mass to cool. For use a portion of this 
mass is melted in a little receptacle placed in boil- 
ing water, and is then applie to the diseased skin 
by a camel-hair brush. It presently sets and com- 

resses the skin ; but unless smeared over with a 
ittle glycerine, in the proper use of which some 
little experience is needed, the gelatine is apt to 
crack and fall off. In this way Pick has obtained 
good results in Psoriasis by the application of a 
gelatine containing 10-20 per cent. of pyrogallic 
acid, or 10 per cent. of chrysarobia, after a thorough 
washing of the parts with potash soap in a warm 
bath. severe cases he renews the applications 
every two days. He has also successfully employed 
gelatine medicated with ö to 10 per cent. of sali- 
cylic acid in the squamous stage of chronic eczema, 
and some erythematous conditions, and in pruritus. 
The gelatine is easily removable by washing. 

Fossil Remains ia Maine.—A further dis- 
covery of fossil remains is reported from Portland, 
Maine. A number of heavy stone blocks which have 
lately been taken from the freestone quarry at that 
place, and about 80ft. from the surface, bear some 
remarkable and unmistakable fossil footprints of 
birds and beasts. A lower stratum has the depres- 
sion caused by the steps of the antediluvian animals 
which roamed that region when the sea reached to 
that place’; and the next lying stratum above took 
a cast of the marks in projection. One of these 
tracks measured 15in. by 11, and was probably made 
by some animal of the elephantine species, although 
the footprint is larger than that which would 
made by au elephant of the present age. There 
are three of these tracks in a slab about a yard wide 
and two yards long. Another slab has the impress 
of some three-toed bird, supposing to be a member 
of the ostrich family, the stride being about a foot 
and a half. A further slab, loft. long, bas the 
impress in relief of of a tree trunk; the tree, 
from its shaggy bark, is believed to have been a 
hickory. The slabs are to be presented to the 
Hartford high School for preservation in the 
museum there. 


UNANSWERED QUERIES. 


——— 


The numbers and titles of queries which remain unan- 
steered or five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list and send what information 
they can for the bencfit of their fellow contributors, 


Since our last F. A. M.“ has replied to 50643, 50731 ; 
t Chime,” 50989 ; A Carpenter,“ 5vu89; W. E. Haden, 
50096. 


50748. Condensing Beam Engine, p. 347. > 
5754. Cooling Building, 347. 
50755. Red and Tank Liquor Analysis, 347. 
50776. Blasting, 347. 
50780, Easter, 347. 
50802. Betting out Railway Curves, 318. 
508.3. Offsets for Railway Curves. 345. 
Sang’s Orthographic Projection, 348. 
51024. Copper and Stone, p. 443. 
51027. Man Power Gar Engine, 443. 
51030. How to Coat Tin with Enamel, 443. 
51034. Dyeing, 443. 
51638. “Old Rose and Buro the Bellows,” 443. 
51039. Legal, 443. 
61042. Prof. Bastian's Theory, 443. 
51015. Phænix” Wrought Iron Columns, 443. 
51046. History of the National Debt, 413. 
51051. Microscope Image, 443. 
51058. hock Drill, 443. 
51068. Lime, Causticity of, 444. 
51070. Light Railways, 444. 
51073. Atumonia, 444. 
51075. Cold-Air Machinery, 444. 
51076, Strength of Hairsprings, 444. 
51081. Platinum, 441. 
61084. Legal Building Society, 444. 
61696. Sheep Dip, 444. 
61101. Dandy Yeast, 444. 
51102. Tempering Taper Steel, 444. 
61108. Gut Band Fasteners, 444. 


QUERIES. 


— 2 — 


51490. — Relay.— 1 have to construct some 6in. bells 
to be mounted on iron bed plates. above which. on the 
tame plate, is to be attached a relay. I perfectly under - 
stand the bell, but cannot the relay. Would? Mr. Lancaster, 
or some other of our electrical correspondents, kindly 
assist me by giving me full particulars as to the construc- 
tion and connecting of the relay I- ONE ix a Fix. 


iS) Le al.—flaughterhouse.—Some years 
ago I built two houses in a country place. Afterwards a 
baker built a house and bakery ia the next street, so that 
his back door aud my back door face each other in a nare 
row back street. This baker has lately built a butcher’s 
sbop and slaughterhouse and commenced business as a 
butcher, and every time they kill, which is nearly every 
day. blood and filth flow into said back street. The stench 
is unbearable. If we speak to them about it, we pet 
nothing but abuse. There is a sanitary officer in a small 
town three miles distant. He hus been written +o, but 
takes no notice. He says they havea drain in their yard, 
which is quite true, but the nuisance exists for all that. 
Is there no way of putting a stop to it —8. G. A. 


[51432.]—Clarionet or Oboe.—I am desirous of 
learning the one or the other of theseinstruments, but know 
nothing about either except by hearing them played in 
bands. Which would be the easier of the two to learn 
and which would best suit for solos accompanied by a 
piano? Can the instrument be obtained inthe key of C, 
or is it necessary to transpose the music? Can either be 
tuned sharper or flutter like a flute? Perhaps some of 
out musical readers will kindly answer this und oblige.— 

OSTER. 


(51433.]—Violin.—I have a very old violin, and the 
head getting weak. I gave it to a repairer to be set right. 
He put a new head and neck, and since I have had it back 
I cannot get it up to pitch by a tone. I use the best 
strings I can get, but the first is sure to break when I get 
it higber than D flat (concert pitch). Can any one of 
your many readers tell me the cause of this and what I 
can do to remedy it Werk. 


„„ Thresher.— Would some of your 
able correspondents give me some information how to 
make a small thresher lubout two horse- power), the 
length and dia. of cylinder, and how made! All I see 
here have teeth bolt ed on both cylinders and concave. If 
there is a simpler way to make one, I should like to know 
it. I may mention here | am a titter turned farmer. and 
can work to a sketch, however rough it may be. I have 
just had a small crup threshed by a 10-horse steum power 
thresher : had fuel to furnish, besides feed for 15 men 
and six head of oxen and mules. After doing that and 
paying tive cents per t ushel for 100 bushels, then selling 
the wheat at 75 cents per bushel, my protit is exceedingly 
0.8.4. concluded tu ask your help.— LiILIIIE (Illinois, 


(51435.]—Electrotyping.—Cdn any one inform me 
if there is an elastic composition that will stand water, 
as I wish to copy an undercut plate! I have tried the 
1 glue orupo., but do not find it satisfactory.— 
A. W. B. 


151436.) — Drainage. In answer to the inquiry made 
on the 42nd of last June, under the above Lead (No. 
50847), P. J. Davies replied the following werk to the 
effect that a mixture he bad employed of tar pitch, and 
sawdust for securing joints 10 years ago proved on recent 
examination so effective a abe iok for the cement in 
ordinary use, that it could be cut witha penknife. If 
Mr. Davies, or any scientist, could suggest an addition to 
the material which, while not destroying its proved per- 
manent elasticity, would make it reeist the action of the 
acids occasionally flowing in ordinary drains, be would, 
most undeniably, be essentially benefitting the health of 
th:s, and probably of other countries.—An Insrictor- 
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(51437 -Preventing Steel Springs from 
Rusting.—How can I prevent steel springs from 
rusting. even though constantly exposed to moist salt air 
on board ships ! Ja n and paint soon scales off. Can 
any of ours assist I— XESALLAW. 


(5148.] Mathematical. Can any of your readers 
explain the following :— If we differentinte the function 


tan 1 r we obtain 1 , which is the different- 
a — 5 2 1 +t 

ial coefficient of tan~} z? Thus we obtain the same 
differential coeticient for the two different functions 


tan -1 Z +Ë and tan ~! x. This result appears at first 
a — uor 
sight to be inconsistent with the principles of the differ- 
ential calculus, but is not difficult to explain.—G. W. 
Buruan, M. A. 


(51439. Photography on Wood. —I want to take 
photographs on box wood for engraving from. I have 
read that the carbon process bus been used succesefully. 
Also, the powder process. If any one would kindly give 
full particulars, it would greatly oblige.— Box woob. 


51440 ]|—Canaries.—I have an aviary of canaries, 
which I keep indoors till the middle of June, and then 
ut them out in the garden in a cage made with zinc bot- 
m sides and roof; no wood anywhere, except the 
perches, to avoid the insects which before this harassed 
them. They are covered up with a thick curtain huny up 
in front at night. The back of the cage is against the 
wall of the house and faces the east. have had four 
birds die since they have been put out while moulting, 
apparently from cold. I feed them on hemp, canary, and 
rape seed, with a little mountain bread. They are taken 
indoors again in middle of September. Can your readers 
say whether the cold of the zinc is likely to hurt them, 
and what would they recommend to prevent it 1I—BInD 
EEPRB. 


(51441.]—Ariosto.—I recently bought at a bookstall 
a small volume of 5836 pages, without author's name, or 
date, or title pace, printed by Whittingham and Row- 
land, of Goswell-street,”’ which contains in 24 books a 
poetical abstract of che Orlando Furioso.” Can any one 
tell me who the author was! In his anonymous preface 
he remarks that since the first appenrance of his transla- 
tion of Ariosto in 1788 he has observed that though the 
version has been honoured with public approbation, it 
has few readers compared with those of his Jerusalem 
Delivered,” and that as this must be on account of the 
great length of the poem—46 books he has determined to 
conpress the whole within 24 books by leaving out parts 
non-essential and condensing others.—Karpa. 


(51442.)—Restoring Leather. —I have a dining- 
room suite of oak, upholstered in leather, that had acolour 
something like bronze. They were laid by for some time 
in a room that proved to be damp, and in cleaning them 
the leather has become nearly black. I shall be greatly 
obliged for information how to restore them to their 
original colour.—H. H. 


(51443.J—White Paint.—I am painting a white 
board that I want to look as much like white enamel 
as I can without varnishing. What can I use, or how 
must I mix the last coat of paint 7—O. P. 


51444.]—Properties of Liquids.—Can any scien- 
ific reader direct me us to where J can find any literature 
on the properties of liquids, further than is given in 
physical textbooks, or where I may find a record of the 
researches of Mons. Plateau, of Ghent University, in this 
subject — AniLE. 


[51445.]I—Legal.— To Ma. WZTrAHNnTTELD.— My hus- 
band deserted me 12 years ago. Since then I have had 
lodgers, and my son has supported me. I am buying a 
house for £3) in a building society. commenced in 1281. 
paying subecriptions now. Is my name good on the 

eeds and mortgaze, or can my husband return and claim 
the house? If I die first, would my husband or eldest 
(and only) son and daughters claim the house! If mort- 
gage not paid otf, whom would the house go to !— 
1LSOx. 


151446. - Microscope Objective. — Will some 
5 kindly inform me why a correction collar 
is needed to objectives with a wide aperture, what the 
collar is used to correct, and how it does it Mic Ro. 


[51447.]— Switch for Lamp. In reply to Mr. Lan- 
caster, I bave a switch to turn the lamp on or off, which 
works in the ordinary way. Then I wanted another 
switch nearer the lamp, so I made a small one zin. 
square. When I arranged the wires in the ordinary way: 
the same as No. 1 switch, it would not act; but when I 
changed the wires to make it act the reverse way, it did 
work well. Thus the wire from one side of lamp to 
the screw which fastens the switch into the wood. ana 
from thence without break straight up to No. 2 switch 
and battery. The wire from the other side of lamp 
to the other screw, and from thence without break to 
No. 1 switch and battery. Therefore, when there is no 
connection between the switch and screw, the current 
passes down to the lamp; but when I move the switch on 
to the screw, it makes the circuit above the lamp, cutting 
it out. Then, of course, a current is passing through the 
wires, though not reaching the lamp. What I want to 
know is, whether using it thus weakens the current 
for I have fanvied that after using it the light is lesa 
bright. If it docs not weaken it, there is no other reason 
why I should not use it 50, and it is very convenient to 
have the two switches. You will understand that it 
would not work when I arranged the wires, the same as 
No. 1 switch. Ought it to du so -M. A. 


(51448.|\—Ebonising Cabinet.— As I intend 
making a cabinet and mirror combined, I shall be thank- 
ful fora recipe, with full instructions, how to proceed to 
ebonise it! Also any particulars that may be likely to 
assist in the way of decorating it, which I purpose doing 
in gut.—Iosoramvs. 


ela — Railways. — I should be very much 
obliged if some one would kindly favour me with a little 
information concerning the two following questions :— 
Molesworth gives a formula for No. 1; but I should like 
to know how to arrive at the solution of the question. 
(1) Greatest rigid wheel base with regard to minimum 
eutve on railways! (2) Greatest safe load to put ou 


different sections of rails, say 301b., 35lb., &., per yard, 

at velocitics of, aay, 8, 12, 15, or 20 miles per bour ?— 

a between centres of sleepers, say 3ft.—C. W. 
SCE. 


(51450 '—Glase Gl>obes.—I believe that in Paris a 
globe up to 4 or in. is made for decorating confectioners 
windows, Christmas trees, &c. These globes are very 
thin glass, and of various colours—blue, green, red, 
silvered and gilt inside. I wunt about 100 Yin. glasa 
globes jin. thick, to be gilded on the inside—but find 
them very expensive. The globes made in Parix seem to 
be coloured when blown (or chemically), as they cost only 
6d. or 9d. each. Would anyone give me information !— 
Geonaor Hatt. 


61451.J—Star Mapping.—I find Mr. Holmes’ plan 
of laying down star places a help (letter 21658), but would 
like to know if it is proposed to shift the pio on which 
the lath turns fur every 5° of declination, or only for 
centre of each map! I wish to mark all visible stars to 
aid identification of those in Celestial Objects.“ Could 
Mr. Holmes kindly name a cimple list of sturs to Sth 
mags. that I could procure for the purpose 1— R. K. P. 


joisa —Gelatine Emulsion for Slow Plates. 
—T have been told that it is quite easy to make gelatine 
emulsion for slow plates. I want mine for landscapes, 
and can atford to give plenty of time. Will some kind 
brother amateur tell me how to proceed ? The bother of 
cooking and washing and drying quick plates quite 
scares me from attempting their manufacture. I want, 
if possible, good deflnition, so that the negatives will 
bear enlarging. - Col. p GLUE. 


{51453.]—Vines Shanking.—I was concerned in the 
building of a vinery about seven years since, built upon a 
slaty bottum, near to (but above) the sea a hundred feet’ 
It has borne good fruit till now, but this year I think 
what is called shank in nearly all the branches has made 
its appearance. It bas been managed by a competent 
man, and he says it is his opinion it is for want of proper 
drainage, which, if found to be required, I should like to 
know the best and cheapest way. Would rubble of this 
neighbourhood do, or would a concrete bottom do to keep 
the roots from running down !—J. R. Busisro. 


151454. Horse- Power of Boiler.— What horse- 
power is a builer 36ft. long, 5ft. Gin. dium., egg-end, no 
tubes —STORR-OR-T RENT. 


51455. — L. & N. W. Locos.— Wanted stations and 
dimensions of 2453, 2457, and dimensions only of 1817, 
1818, 1820, 1882, 2065, 1885, 1822.—J. E. SPENCER. 


(61456 ]—Coloured Films on Metals—Rain- 
bow OColours.—I should be „ if more 
minute details were published concerning the ra inbow 
colours for buttons: the proper proportions for the solu- 
tion, and the sort of battery to used! Also whether 
it is necessary to have a whole length of platinum wire 
from the positive pole, or whether a little, say 2in., united 
to the ordinary copper wire conductor! You would 
aa) oblige by so doin e, as I have tried according to 

irections, and have failed to obtain any colour as yet. 
5 there any necessary ingredient left out 1—T. T. 
ROOKES, 


(51457.J— Portrait Frames.—I am desirous of 
obtaining afew of the old sort of frames for portraits 
that were wont to be used for miniatures, viz., flat, 54 by 
Ain. (about), square and an oval in the centre, gilt round. 
Jam told that none are now made. I should be much 
obliged to any reader of the Mecnaxic who would tell me 
how to get the level, smooth, and polished surface of the 
black outside, as the rest I am able to accomplish. Would 
the replies to 51241 and 51214 in this week’s number be 
ee or would it be coarse for such work !— 


(51458."—To Labor Omnia Vincit.” — Our 
engine, 25in. diam., 6ft. stroke (condensing), has to pump 
the hot water 30ft. vertically, which of course takes a deal 
of pores: I could make a pond so that the water would 
fall from the air pump into it. What size would the pond 
have to be to cool the water sufficiently for the above 
engine! The pond must not be more than 18in. deep, 
and the boiler pressure is 35lb. to the inch. An answer 
will be highly esteemed by—Bap Vacuum. 


PIE ene of Tubes.—Will “M.I.C.E.,” 
‘* Boswell,” or any other reader give me the formula for 
calculating the collapsing pressure of co ted tubes! 
Also, for homogeneous steel tubes. -Would an ordinary 
tube stand three times the pressure by placing Galloways 
in them 6ft. apart !—Pomprr. . 


(51460.]—Fret Cutting.—I have found two difficul- 
ties in fret cutting which I shall be greatly obliged to any 
experienced hands to solve. (1) I have worked a Dex- 
ter ” machine now for about 12 months without accident 
until lately, when one of the screws which hold the saws 


(technically called, I believe, chops ) broke off at the 
hole through which the saw passes, Since then, no less 
than six chops have similarly broken, all of them the 


upper screw. I can find no cause to account for these 
fractures ; the machine seems in perfect order. I work 
easily and smoothly, and have only cut into walnut, holly, 
&c., of very moderate thickness. (2) I find it easy to 
ebonise mahogany and walnut, but holly and some other 
woods require several coats of the mixture, and even then 
do nat take it well. Is there not some mordant or chemi- 
cal which would overcome this difficulty, caused, I fancy, 
by the oil in the wood !—Frer Currszs. 


(51461.]—Spoke Shaves for Casks.—Can “ Jack 
of All Trades or other oblige by giving sketch of spoke 
shaves used for cleaning inside and outside of barrels! I 
have seen parattin casks cleaned (after being cut) and made 
washing tubs of to look equal to new wood. As I have 
some casks that I wish to convert into washing tubs, any 
information will oblige.-—Wasuina Tus. 


(51462.)—Water Level Indicator.—Can any 
reader oblige by giving us details and sketch of electrical 
water level indicator, similar to that used at the new 
waterworks, Leamiagton !—Ixpicaror. 


(51463.J—To Mr. Wetherfield.—I should be very 
much indebted to you if you would kindly answer my 
question, some tine when you are at liberty and writing 
to the Mrecuanic. A. dies and wills his money and estate 
to his nephew B., the estate to be possessed by his heirs 
for ever. B. dies, and the next claimant C. comes in for 


the estate. C. s only aon is a mute. Now to the point 
In the event of C.'a death, would the mute be ackncw- 
ledged the claimant to the pruperty, or would it pas. ou 
to the next nearest male i- LAC DANJUXx. 


(514611—To Mr. Wetherfield or Lex. A. u 
engaged by B. as medical electrician at a fixed salary 
Numerous testimonials are received mentioning A. as 
having effected the cures, A. als using apparatus sup- 
e at his own expen-e, A. severs his connection wits 

and seta up in practice on own account and issues a 
circular containing the teatimonials previously referr-] 
to. Can B. prevent A. F the testimonials and 
publish the sam: himself, representing such as eviden» 
of his B. e, ability. seeing the cures were effa by A 
absolutely! B. continues to advertise A.'s name as being 
uF employed by him. What can A. do to prevent him 
—JVATICR, 


(51465.]—Oil.—Will any of ours describe the methods 
N for testing the flaslung points of lubricaats 


151463.“ -Mieroscopfcal.—I have a Ho. triplet of 
about 60? of aperture. This combination sharply defines 
the shape and shows the strie of a clothes moth's scales 
Is this any test of its performance! Which would macz 
the miscroscupe more generally useful, to add a fin. of 
about 9P or an lin. of 110°? Will some microscopis 
kindly advise ?— Exon. 


(51467.J—G.W.R. — The engines running between 
Excter and Plymouth are some of the old broad-gauz- 
7ft. coupled, converted into 6ft. Gin. coupled, saddleback 
The weight, as far I can make out by asking the drivers. 
is between 45 and 50 tons. The cylinders are 18 by 2 
They have bogie frames. The “ Sol“ type are a hitite 
differcnt, having 5ft. Sin. coupled wheels, and 17 by 2 
cylinders. Other engines have only a single leadiaz 
wheel instead of bogies; but these engines usually do 
the light traffic between Plymouth and Pismpton. Tt- 
goods engines are very powerful, being able to pull 40 tw 
50 trucks up a hill 1 in 60. All the enginea, with the əx- 
ception of the goods engines, are fitted with the continu- 
ous brake. There are some new engines running, but 
ie not been able to get any information about them. — 

OL v. 


(51468.]—Electric Time Ball.— To BNA,“ Me 
LIN SAS TER, on Orners.—Can you oblige by giviaz 
details and sketch of electric time ball, similar to on- 
exhibited in Sir John Bennett's window, in Cheapsi.'e, 
and why, at some hours. there is a card shown. with tèe 
words No electric current this hour.“ or words similar’ 
Any information will greatly oblige.—ELectaic. 


(51469.|—Fraunhofer’s Terrestrial Byepiecees 
—I would ask F. R. A. S.“ whether the figures given in 
the top line of the table on p. 455 as re ing the 
values of D D’ D” are correct, because these, if work-3 
out, do not give the results as stated—D/ D' = 0°65 and 
D / D“ = 1°28, but as 0°62 and 1°21 respectively. The D 
values in following line work correctly. Turning . 
Ramsden’s eyepiece, am I correct in assuming that A 
represents the outer lens of the erector and faces the a 
The distances A B and C D are nearly equal, and as th: 
diameters of the lenses are not given, I feel doubtful -u 
the point, for although in using plano-convex lenses in 
the Huyghenian form as an astro. e.p., the plane sur- 
faces are next tbe eye, this arrangement is invanally 
reversed in the pair of lenses forming the erector ” in 
the terrestrial. In Lardner's © Optica,” by Brewst-r. 
however, the astro. (Huyghenian!’) is represented as 
being composed of two plano-convex lenses with both 


plane surfaces towards the o.g. This being contrary w 
tre usual modern construction, how is it to be explained ° 
Whut is the value of the Vienna inch ex ed in deci- 
mals, and compared with the English i J. C. L. 


(51470. Notice to Quit. — A. has unfurnished 
apartments in a house, of which B. is landlord. A. ha- 
received notice to quit, but is immediately thrown out of 
employment. What time must elapse, or what proceed- 
SiR must B. resort to, in order to compel A. to quit 

LASHER. 


{51471.]-—Gunmetal Castings.— Will some corre- 
spondent kindly inform me (1) the mode of procedure for 


making heavy gunmetal casti in cupola furnaces ' 
(2) The average waste of metal! (8) Is the gunmetal 
melted down in the cupola, or only the ingot copper, and 
other metals added afterwards !— AL. 


51472.]—N. E. Locos.—Would any one oblige with 

principal dimensions of the new Darlington built pa ssen - 

er engines of the 1099 class, and of the goods engines. 
ike 617 !—W. Tuoxrsor. 


(51473.])—Quinsy. — Bome few months ago I was 
confined to my bed by a severe attack of double quinsy . 
since then the tonsils have been very greatly enlarged. 
and there is a fullness (as of fast phlegm) in the throat 
I have tried potash, and also lemon juice—but withonu! 
aar apprenne effect. Will some one kindly advise! 
A Cotutesy MANAOrB. 


(51474.]—Outtings of Tinplate.—I have a few 
tons of cuttings of tinplate, and would like to know th- 
best way to utilise them or dispose of them. I have been 
told that red oxide can be made from them, and would 
YA to know the process they must go —b 

INS, 


51475.]—Coil.— Would Mr. Lancaster answer the 
following II am making a coil as follows: Core 122 In 
long, primary, size No. 12 B. W. G., reaching din. alone 
the core, in three layers. Do you think that I ahoui:i 
derive any benefit by using four layers of primary wire 10 
place of three! Iam about to use 5lb. of No. 38 seoand- 
ary wire with the above.—G. M. P. 


e Maats of Raciag Boate.—What is tk- 
rule for calculating the height of masts in the new stri. 

of racing boats which are so narrow and deep as to t. 
termed " planks on edge! I know the rule for boats c! 
the ordinary type, where the height of the mast is cnlev- 
lated from the breadth of teain; but I think this rul» 
does not obtain with boats of the narrow type. Other- 
wise, a boat of six beams length would not carry can va. 
enough to compete with one of ssy three beams. Giv. . 
two boats having the same area of submerged body, Om- 
of them broad and shallow, the otber narrow and derp. 
Will they carry the same quantity of csnvag '—Yacrt. 
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(51477.)—Decaying Feather. — Will some kind 
reader oblige me by giving me s me information bow to 
etop a feather trom decayiog ? I may mention that it is 
a new one. It is partly bleached and partly dyed. All 
the down is comiog off, and leaving it a mere skeleton. 
R. S. H. 


(51478.J—Leral.—To Mr. WIr nRENfIrIp.— A friend 
of mine made the following will: — He leit property to 
the amount of £12,000, but hud borrowed £0,000 from a 
friend with the title deeds agsecurity. Since bis decense, 
his widow has paid off the remaining £9,000, The pro- 

erty was left to her for life, or so long as she remained 
ig Widow, and in case of her death or marriage aguin, it 
had to go to his sons, Well, now, has she (that is), the 
widow, the power to will the £9,0:0 that she has paid off 
or not Box Box. 


151479.] — Pressure and Temperature of 
Steam. — Could some fellow-reader kindly help me in 
this? I wish to know what tables wilt show me the tem- 
perature inside iron retort from the pressure put on of 
steam. To this end I got Molesworth’s ' Pocketbook of 
Engineering Formule,” also a pocketbook on compound 
engines by N. P. Burgh, and was surprised at the ditfer- 
ence between them. For example, Molesworth says 361b. 

ressure gives 2609 temperature Fahr., while N. P. 
Burgh gives 211b. pressure for 2699 temperature. Will 
some of ours exp'ain to me the ditference or tell me which 
is richt? It is of consequence to me to know what 
temperature I have inside an iron steam chest or oven called 
by some a retort, from the pressure of steam puton? I 
should want to know the range from 11b. pressure up to 
491b., what the different temperatures Fahr. would be. 
Are there any reliable tables for the same I OSE INA 
Fix. 


15700 Spurious Coin. — As there appears to be 
a geod deal of spurious money in circulation, especially 
florins, will some of our remlers give a few ready means 
of detecting the base from the genuine coin — E. D. D. 


[61481.]—Optics.—In a recent account of a balloon 
voyage I read thut at an altitude of 4,C0c ft. a large 
steamer would not subtend an angle of more than one- 
eighth of an inch on the edge of a piece of paper held at 
urm’s length, yet in spite uf the extreme minuteness of 
the vessel, details of the rigging could be distinguished, 
and persons could be seen walking abuut on deck. Is 
that possible ?—Duritans, 


(51482.]—Bottle Battery.-—Will some brother 
reader kindly tell me how to tusten the brass ring on to 
the neck of a bottle battery which his come off: Have 
tried plaster of Paris to no purpose. An early answer 
will oblige. — Loox er Ox. 


(51483.]—Tempering Waggon Springs.—I have 
some waggon springs to make, and xbould be obliged if 
rome correspondent would let me know the proper way to 
temper them.— ScESCaihkR. 


51481. Reed Organ. — (1) Is it possible to obtain 
tutticient variety of tune from reeds to build a3 man. 
with ped. (at least 20 rows)! (2) I have rend that it is 
impossible to satisfactorily combine pipes with reeds. Is 
this true, and-whut is the reason! (3) If to any extent 
untrue, what are the best stops to be used? (4) What 
sized bellows and pressure of wind would be required for 
above ! (5) What are the dimensions of lowest and 
highest notes of 32ft., 16ft., 4ft., 2ft. reeda (compass C to 
ec’). (f! What ditferences are there in uality between 
reeds of different material—brasa, stecl, bronze, ebony, 
1 Has any one tried aluminium or box wood !—G 

INOR. 


(51485.—Engine Query.—Would any reader 
kindly give me the following dimensions for a 44in. bore 
Sin. stroke, steam-engine ! Size of ateamports, width of 
burs, length and width of valve face, diameter of piston 
rod, diameter and length of connecting rod. and size of 
Hywheel.—J. H. H. 


(51486. ]—Magnets.—I shall be extremely glad of any 
suggestions or advice on the nature of vast steel and the 
way of hardening it for magnets. Some toot lengths of 12 
by] were cast from the same bar. Some flew in hardening 
by water, some were hardened in oil, and only 2) per cent. 
of them have made strong mag nets. which leads me tosup- 
pose the steel was interior. Is there any outward and 
visible sign of judging good cast steel by its appearance— 
I mean that most suitable for magnet making !—Mac- 
NETO. 


151487. Quantity in an Ash Heap.— Will some 
one kindly tell me how to find the number of bushels in 
an ash heap by measurement I—DRESDEx. 


([51488.)—Graining Colour.—What is it that is 
put on the work just before the graining colour, like soa 
and water? Does it allow the colour to be wiped o 
cleaner ?—C. Bisunop. 


151489. New Zealand.—Which part of New Zca- 
land would be best for me to emigrate to, and the cheapest 
way to do so. My age is 47, and family troubles are the 
cause of my wishing to leave England, for I have always 
more work than I can do here. I am a thorough prac- 
tical plumber and maker of plumber’s brass fittings, zinc, 
iron and tinplate work, Also, light smith’s work, paint- 
ing, glazing, fair knowledge of carpentering, and me- 
chanical work in general. I have a quantity of tools and 
fittings for gas and water supply repairs—would it be 
advisable to take them !—Anxiuus. 


151491. —Hot-Air Engine Patents.—Will some 
one kindly give price and number of the specifications of 
the best hot air engines, such as Ericsson’s, Lehmann's, 
Robinson's, &c. 1— F. A. M. 
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THE experiment of a uniform fare forall j ourneys 
is to be tried forthwith om the Ceinture Railwa 
round Paris. The fare will be thirty centimes (3d. 
for any distance. A uniform 3d. fare would not 
pay on tbe Inner Circle in London. 


ANSWERS TO CORRESPONDENTS. 


— — 


„Au communications should be addressed to the Epiron 
“y the ENOTLIsH MECHANIC, 31, Tavistock-street, Covent 
arden, . C. 


s 


HINTS TO CORRESPONDENTS, 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces af paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the ques to which the 
replies refer, 8. No charge is made for inserting lettera, 

ueries, or replies, 4. Letters or queries asking for ad- 
eases of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such inforrpation, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to inquirers, 

Attention is especially drawn to hint No. 4. The 

ace devoted to letters, queries, and replies is meant for 
the general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The Sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion. and we trust our readers will avail themselves of it. 


A NEW VOLUME. 


Tun next number will be the last of Volume XX XVI. 
Readers willing to oblige us by recommending ours ” 
to new subscribers should do so now. when a new 
volume is commencing. The index to Vol. XXXVII. 
will be published on Sept. 21, and cases and bound 
volumes will be on sale shurtly after. Readers desirous 
of muking up their gets for binding the present volume 
ure recommended to do so at once, as the back numbers 
soon run out of print. 


The following are the initials, &c., of letters to band u 
5 W evening, Aug. 22, and unacknowle 
elsewhere :— 


P. A. Raxsom.—Barnett, Foster and Cu.—W. B. Brere- 
ton.—W. A. Thoms.— T. Barker and Co.— A. C. Malley. 
—Blakey, Emmott and Co.—G. Hughes.—J. Perry.— 
H. Holt.—J. C. King.—C. B.—Pendlebury.—A Would- 
be Dynamo Maker.—W. J. Francis.—E. T.—Sunflower. 
— Poor Labourer.—J. M. T.— E. Owen.—Thos.—H. LD, 
Natal.—J. W.—D. de B.—Economist.—Laura Godfrey. 
A Fellow of the Royal Astronomical Suciety.— 
Camomile.—Oudies. 


ELECTRICAL AuATxU R. (Impossible to answer the ques- 
tion without diagrams and full details of the construc- 
tion, You are sure there is no oil on the surfaces, we 
suppose ; then it is probably due to the position of the 
brush being what is called “behind time.” Read up 
the subject in your back volumes, or if you can, get an 
expert to have a look at the machine.)—K aLeiposco- 
rion, (All sorts of processes for silvering glass given 
in back volumes. Bee p. 91, No. 862; p. 327, No. 794.) 
—A STRUGULER, Oporto. (Send to Novello and Co., 
Berners-streect, London, W., fora catalogue. )—KETTLE. 
(To prevent the action of the acids, &., in the food 
cooked therein on the copper.)-~T. E. D. Cravey. 
(Previous letter received, but had no room for it, or for 
half the letters that reach us on the subjcet.) H. W. 
oe you adopt the same means you will, of course, in- 

ringe the patent; that is all we can say d-finitely.)— 
A. T. KING. (It can hardly be anything but delay 
perhaps due to press of orders. They have advertised 
now tur something like fifteen years.) -A SMALL TRADES- 
MaN, (Better apply to your local factory inspector. 
Our legal correspondents can hardly be expected to 
answer such questions, and would probably advise in- 
correctly if they attempted to do so.)—Pinxer. (1. You 
had better have some definite agreement; if the persdn 
of whom you hold disappears, you may find yourself 
responsible to the superior landlord for back rent. 2. 
We cannot read this query. 3. Same as 1. 4. You 
must pay the extra insurance, of course, as you have 
incurred the extra risk.) — W. A. Lee. (The address 
you give would be sufticient.)—Earxesr BTUDENT, 

(Read Mr. Lancaster's past papers a little more care- 
fully, and wait till the next appears; then, if you still 

have ditticulties, put them a little more briefly, and your 
query shall appear. Your present communication, 
which would fill half a column, deals almost entirely 
with smail matters, which a very little inquiry and 
experiment would enable you to put right yourself.) — 
BUBSCRIBER, Preston. (Much tou long to say why or 
why not; but briefly, by the effect it exereises on the 
muscular, nervous, or osseous tissues, for you do not 
say what kind of rheumatics you mean. See p. 435. 
No. 929, and many other places in back volumes.)— 
Pervtexep, (Doubtful if there are any; but if you 
Write to Mr. H. K. Lewis, 186, Gower-atreet, W. C., he 
will be able to tell you, and possibly supply what you 
want.) — Cor TIER YT Manacsr. (Quite impossible to 
answer the query unless you a a description of the 
battery. ery likely the cells are exhausted, but no 
one can tell you how to recharge without knowing what 
sort they are. Look in the indices, ander Leclanché 
Battery, as they are most likely that. 2. For quinsy, 
see pp. 410, 434, Vol. XXXIII., but you had better seek 
skilled advice.)—FaL. (See p. 587. No. 778. Warmth 
and friction are the best remedies.)—Kenrisu Box. 
(For full instructions in soldering, see the indices, and 
pp..170, 264. 334, Vol. XX XIII. e 5th of July is, we 
elieve, the last day of a plate license ; but the collector 
of taxes in your district will inform you when the 
license must be taken out.) E xCTrnIC Spiper. (Yes, 
it can be done, but cui bono? Much better make one of 
the machines recently described.)—Stippine SIDE. (If 
you can make sure that no one will stick a pin in them, 
they will not take much harm. They are best kept by 
washing out and hangi gup loose.)—PEepP, (Bee the in- 
dices, and p. 509, Vol. IX.) —Orrics. (Shift until 
it does. There is no explanation needed except that 
you have shifted your eye or the glass.) A Curious 
Oxe. (Try aguin, and perhaps you will succeed. The 
tire did nut burn up simply because there was not vc od 


enough, or it was clumsily laid. The sun had nothing 
to do with it.) Musical. (We really canuot atfore 
space for lists of pieces of music suitable for this und 
that instrument. see the lists of the music publishers.) 
E. O'Neit.. (Will not the description of one on p. 
426, Vol. XXXVI., suit you! If not, look through 
the indices for induction coil, or shockiag coil. —Geo. 
Hart. (Recipes for inks in must of the back volumes, 
Nearly all the aniline dyes make good inks. For inks 
to be used with rubber stamps. see p. 52, Vol. XXXV., 

376, Vol. XXXIII.)— RK. A. R. Bennerr. It is a 
act that such an instrument“ exists; but its alleged 
properties exist only in the imagination. For a scien- 


tie dividing rod, see p. 441, Vol. XXXV. See pp. 14, 
37. Vol. K&.)—Ackora. (In all probability an accu- 
of the wonder- 


mulation of wax, the real origin of man 
ful cures. Consulta surgeon, who, with a syringe and 
a little warm water, will probably soon remove the 
denfness.)— D. H. S. (You should consult the indices, 
Find out their runs, and pour in some coal tar; they 
will de for more pleasant quarters.)—ANx10U5. 

There is no examination. Any one can put the letters 

E. after his name. To bean Assoc. or an M. of the 
I.C.E., you must be articled to the profession, )— 
C. T. C. (Should have said for what 9 it is 
wanted. Dress with linseed-vil to make oil sil or with 
a solution of paratiin wax in benzoline to mike simply 
waterproof. See many recipes in the back 01 
D. E. (The flrst-named has not yet been publicly de- 
scribed, we believe; the other you will probably find on 
p. 260.) J. C. Kino, (A little beyond the wants of the 
majority of our readers we fancy; but we would make 
room fora couple of papers if the information could 
be condensed within their limits.)—A. H. H. H. (Write 
any of the patent agents advertising in these columns, 
and they will send yuu a small pamphlet giving all the 
information you want, gratis.) —Tuor, ‘bia you not 
read what Sigma said recently! The last edition 
of his book is out of print; but he hopes to have the 
new one ready soon.) 


a sR —— 


The Strontia Process of Extracting Sugar 
from Beetroot Molasses. — A correspondent 
writes :—‘* The increase in the consumption of 
sugar in the United Kingdom during the last ten 
years is immense. In 1843, it was about 200, 000 
tons. In 1854 it was doubled, being equal to 
400,000 tons. In 1874 it amounted to 850,0U0 tons, 
and in 1882 to 1,000,090 tons. Of these quantities, 
in 1870, 165,000 tons were beetroot sugar, and in 
1882, over 400, 000 tons beetroot sugar, the whole of 
which was imported from Germany, Holland, 
Belgium, and France. The value of the beetroot 
sugar imported into England is now about 
£10,000,000 per annum. The manufacture of 
beetroot sugar is entirely neglected in this country, 
although it has been proved that sugar 
beets can be grown to advantage. An economical 
process has recently been discovered in Germany, 
tor the recovery of sugar from beetroot molasses, 
or any solution of sugar, by the use of strontia, 
which is the alkaline earth of which strontium is 
the metallic basis. The process was secretly 
worked in Germany for some years until recently, 
when patents were taken out for its working by 
Dr. Scheibler, Professor of chemistry at the Royal 
Agricultural College, Berlin, and chemist of the 
Beetroot Sugar Institution. By the use of this 
1 very large profits are now being made in 

ermany, and refineries in different parts of the 
Continent (notably France and Russia) are 
adopting the process rapidly. A large deposit of 
strontia has been proved to exist in this country. 
By the new process referred to, the prospect of 
beetroot cultivation and the manufacture of sugar 
therefrom in the United Kingdom is greatly 
euhanced. To produce one ton of beetroot sugar 
one acre of land is required. The imports are 
404,000 tons of beetroot sugar per annum. The 
crop of sugar beet can be taken every three years. 
If, therefore, 1,200,000 acres of suitable land could 
be brought under beet cultivation, the whole of the 
beetroot sugar consumed in this country could be 
produced at home. A lurge proportion, if not the 
whole of this land, could be obtained in Ireland. 


Metalling a Road with Silver.—The Ameri- 
can Lngincering and Mining Journal reports thut 
a contractor, who had lately undertaken to repair 
a road in Clinton county, State of New York, em- 
ployed for the purpose clinkers and refuse from a 
neighbouring smelting purpose. People soon 
remarked an abundance of glistening particles on 
the road-surface, which, ou examination, proved 
to be pure silver. The explanation was soon found. 
The ore sent to the furnace came from an ironstone 
mine which was traversed by an irregular vein of 
silver ore. The workmen did not take the trouble 
to separate the ores, but sent all indiscriminately 
to be smelted, and so silver became mixed with the 
scoriœ that were employed to repair the road. It 
is unnecessary to add that the coutractor proceeded 
to collect carefully all the silver that could be 
gathered from his roadstuff. 


Decrease of Immigration in the United 
States.—The report of the Chief of the Bureau 
of Immigration to July 1, 1883, shows that while 
for the fiscal year ending June 30, 1882, the number 
of immigrants into the country, by seacoast and 
Canada, was 770,422, for the year ending June 50. 
1883, the number was only 592,24. Aud for June, 
1882, 84.786 immigrants landed; while for June, 
1883, only 75,084 came into the country. 
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PROBLEM DCCCXLVIV.—Craces A sox Gout. 
Black. 


Ua — Vill 
‘ 


Í 
mem, 
, 7, 
7 , 


, 
ee. 


W hite 
White to play and mate In two moves 


— ͤ ͤ Y— 


BoLurIoN To BAT. 


White Black. 
1, ua 1. K takes R, or R from 
R 3-R4. or R-B 3 (a 
Kt-K 2 (dis ch 2. Anything 
Q mites 
1 1. B takes R ( 
» has (ch) 2. Anything 
J. Wor Kt mates 
1. P-Kt 4 | 
2. (Q takes B (ch 2. K takes R 


q Q-B 3 mate 
1. R-Q 4 or Q takes Kt, 
&c. 
2. R-B 3 (ch 2. Anything 
a QorBm ites 


NOTICES TO CORRESPONDENTS. 


anner Solutions to 846 by H. Jacobs (very clever and 
clean), F. V. P., Donald Mackay (neat and pretty) ; to 
“47 by R. A Bennett (one or ¿wo variations omitted), 
©. Planck (a good problem of its sort, but a bad sort. 


The pieces are much too crowded, and notwithstanding 
their number there are but four variations on White's 
second move), F V P., D. Mackay (a very good prob- 


variation Wrong) ; to 848 


* 


lem], Mortimer (but 1. Bx 


br Mortimer, H. C H. Dummy Pawn, 


— — 


Esdtutsn MECHANIC Tourney game between J. Pierce 
' Whit) and G. H. Mainwaring ( Black). 


(Evan’s Gambit.) 


1. P-K 4, P K 4/2. Kt-K B 3, Kt d B 3/3. B-B 4, 
BB4/4. P-Q Kt 4, B takes P /5. P-Q B 3, B-K 2 (a) (6. 
P-Q 4 (b), P takes PI 7. P takes P, Kt-R 4 (e) 18. B-Q 3, 
R-Kt s (ch) /9. K-B sq (4), KEA B3/10. P-Q5 (e) Q 
Q-Q Kt 3, B-Q B 4/12. B-Q Kt 2 (/); 


txt ay 15. P-K Kt3, P-K R 8/16. KUE ES Castles 


takes Kt, P takes Kt / 20. 

Kt-R 4 (m) / 22. B-Q B 2, P-Q Kt 3/23. K-Kt 2 
Q-B 3 ( (24. B-Q B 8q; P-K Kt 4/25. Kt-K sq (p), 
Q-Kt 3/26. P-K Kt 4 %); Kt-B 5 (ch)/ 27. B takes Kt, 
Kt P takes B / 2. P-K B 3, P-K B 3 (r) 29. Q-Q B 4, 
R-Q Kt sq 90. Kt-Q 3, p-Q R4 (s) / 81. P-Q R 4, B-Q 2 
(t} /82. R-Q Kt sq (u), Q-Kt 4 (v (33. K-R 2 (w), K-B 2! 
34. R-K Kt 2, R-K R 89 35. B-Q 8q (rz), P-K R 4 / 36. 
Kt-B 2 (y), R-K R 2137. R-Q Kt 3, Q RK R 8q 7 38. 
R-Q B 3, P takes P/ 39. B P takes P, B-Q B 4/40. Q-K 2 
(2), BK 6 (41. Q-K B 3, @ R 5/42. R takes B (aa oe 
takes R / 43. Q takes P. GR 3/44. Q-Q B 3. R-Q Bsq 
45. R-K Kt 3, Q-Kt4/ 46. B-Q Kt 3, K-Kt 3! 417. K-Kt 2, 
R (R 2) -R sq/ 48. Kt-Q 3. P-Q B 4/ 49. Kt-K sq, GK B 
5 150. B-B 2, P-Kt 4/ 51. P takes P. B takes Q Kt P i52. 
RK B3, Q-Kt 4 (bb) / 53. B-Q Kt sq (cc), B-K 7 /54 
R-K B 2, B-Q 8/ 55. Kt-B 3, Bt ikes Kt / 56. R takes B. 
R-Q Kt sq / 57. B-Q 3, P-R 5/58. R B 4, R-Kt 8159. 
P-Q 6 (dd), K R d Kt sq 60. P-Q 7, K R-Kt7 (ch) (ce) 
61. R-B 2, R takes R (ch) /62. K takes R, Q-B 5 (ch) 
63. K-Kt 2, R-Q 8 / 64. B-K 2, R takes P /65. G- 4, R- 
sq / 66. Q takes Q R P, Q-K 6 /67. Q B 4, K-Kt2 (ff) 
88. P-R 4, R-Q 7 (gg) |69. K-B sq. R-Q Kt 7/79. Q-Q 3 
OA) Q takes Q /71. B takes Q, R-Q 7, and after a tew 
more moves Whit resigned (it). 


Nores py W. T. PIERCE AND G. H. MAINWARING 
A bad move. B-B 4 or R 4issuperior. If the K 
Kt is moved, the text move is not so bad. 
5 White gets the better fame by Q-Kt 3. 
c B-Kt 5 is stron er 
id) Best. White threatens to win a piece by Q-R 4 
(e) P-K 5 more attacking. n 
(f) Again P-K 5 looks better. 
(a) Premature 13 B taron Kt 14, Q-B 3 wins back 
P takes Ð 
the P with a tine game 
(A This pri vents White's object. 
B takes Kt bi looks very tempting 


(K) Blank is BOY comfortable W ith a P to the good 


correct. 
m) Kt-R 2 would be better. 


not admissible. | 


() The position seems to indicate that this R should be Workman connect ma mae Building 

> de 6 O e ae = 

reserved for the B file ; 18 K-Kt2 and RK eq looks more ss 10 NAS a Mers ye pees FRIDA x, nw j 
at M, Tavistock- , Covent-garden, London, Y. 


“THE BUILDING NEWS" íis the Principal Journal, nee 


n) This move relieves White's game. — Architects and Builders and has the 
onal in 


o) P-K B 4 would have jeopard 
p) Kt-B 2 also looks a good move. 


’ Ev Workman should insist on gecing “ THE BUILDING 
(q) Playing Black's too much. EWE" every week at his Club or Genes House. He will find 
r) P-K B 4 might be met by K-Baq. . NEW Lista of Tenders’ for new work in it * than to 
s) Bad: giving White a fine opportunity for an attack any „and can thas where work is Likely to be 
, . He bs specially invited make use of In - 

which he failed to accept. Kt takes BP if —___ =, munication if de wants know an about bos trade, to 
P takes Kt | write to the Bditor if he hes any oe to make, and to 

advertise in the paper when he wants work 


p-K 5 attacking Q witha good position (not unnoticed b 
White but considered too risky.—J P.) 8 
(t) Black wisely refrains from breaking the block on K 
side, and to force a way with his superior Ps on 
Q. Both sides seem. however, to overloo the strong 
attack threatened by Kt takes B P. 

u) This R was wanted where it stood, but no other 
play seems 
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Important, to prevent White drawing by perpe- | We. gold, or Thirteen per annum, The copies 
will be forwarded direct by mall from the office in 


tual check when R is moved. 
(gg) Better. R 5. 
hhi Forced, on account of R-Kt 8 (ch). 

i) A e bristling with difficulties. White gra- 
dually loses his advantage in the o ening, and has to 
<ubmit to along and fierce attack which u timately cost 
him the exchange, and this ultimately lost him the game. 


dDlishing 
London. All subscriptions will commence with the number first 
issued after the receipt of the subscription. a 
required to complete volumes, they must be paid for at the rate of 
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USEFUL AND SCIENTIFIC NOTES. 
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Lumi Powd Lieutenant Diek, of th Lg rigor ger 25 Vei and to subsequent vois. 
uminous Powder.—Lieutenan iek, of the I. . 
Russian army, i i inati each, or post free, 304. Cases for 
substance which is able to impart luminous proper- 
ties to the objects to which it applied. It is in the 
form of a powder and of three colours, green, 
e 1 i — Thirty Words ee ee ee ° * e 
paor, and va the latter being the most power Eeer additional eight Words.. =- +t Ct 0 6 
s3 : Front Paga Advertisements Fire SA venisen the frst © wurás, 
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ADVBRTIGEMENTS in the SIXPENNY BALE COLUMN. 
a. 


Engi neering Acador y at St. Petersburg he explained 


industrial operations, 

oxygen. The il mina ting wer lasta for eight 
hours, and the powder must then be renewed. The 
has lately been i 
periments with Lieutenant Diek's invention. 


Selenium.—The following method for the pre- 
paration of selenium on a large scale has been de- 
eribed by Hugo Bornträger, in Dingl. Pol. Jour., 
64, 247, 12: —*' The selenium originally contained 
in the pyrites is af found in every stage of 
the process—in the burners, flue chamber 
mud, and the sulphuric acid from which it passes 
into the hydrochloric acid made with the same. In 


a 4. 
e® 0 3 
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Sub-Irrigation. — Sub-irrigation trials have | itis to continue the Bubecription. 
been lately made in America with good results. — — — 


prominent horticulturist in California, 
has tri i of 150 acres in 
d he found that the product was 

reased in quantity and quality as to pay re 8 mends it strongly to the young and delicate. It cure 
lous complaints which have reslated every other treatment. 


— .?— — — 


OUR EXCHANGE COLUMN. 


— . — 


and as long as requi 
to be irrigated, and in these cement pipe, 4in. in 
diameter and of 2in. open bore, is laid by a machine, 
carried along by hand, making a continuous pipe. 
While the cement is yet soft, holes are i 


the pipe at intervals of 7ft., and in of these & N. charge for Bechange Notiees is 8d. for the rath worda 
perforated plug is inserted, through which the and 8d. for every succeeding 6 : 


— . — 


water, when let into the pipes, will pe 


irrigate the ground. These ipes connect with a2] Gas I horse vertical (Otto and b 
I b diameter, through | Crossley Rat Maszbester y bat as ?—Appty, G. N. en 


nain trunk of 4in. or Cin. in 
which the supply of water runs. 


Since the opening of the Baku, Tiflis, and 
Batoum Railway, the tran rtof petroleum to the 
coast of the Black Sea has n gre ili 
and reduced in cost. It has therefore 
to use it as fuel for the Black Sea fleet, an 
advantages both in effectiveness and 
are expected to be secured. It is stated 
refuse can be delivered at Batoum at a cost of 


Wellingborough. 


A quantity of Gent’s Neck Ties, Boys’ Trousers 
0 a 0 * &c. Exchange for anything useful. —T., 28. Merchant- 
8 „Bow. 


Wanted, all kinds of useful Apparatus in exchange 
for offers or cash.—CaPLatzl, Bcience Depot, Chenies-street, Tot- 
tenham -court-road. 
Vertical Drilling Machine, 2ft. high, in workios 
order: in exchaace for anything uscfal. Wanted, lathe Ded ot 


any hoasehold commodity.—T. Tomer, Oldbam. 


great 
cheapne3s— 


t the 


: f i „ all bri ippled kes 
is. 7d. per ct.; and as its heating powers three afin good strong, Piech ange fr bright, . ue Fel 
pared with that of the best steam coal, is as three | useful tools.—T. l: uen, 124, Catherine-atreet, Warrington 

to one, the advantage of its employment is obvious. “ English Mechanic,” 385 to. 500, 414 missing, 
During the present season trials of this fuel | 8% to 871, 835 missing i That offers -M. T., 4, Lawsa- terree. 
will be made on several torpedo boats, for Neweastie, Stafortshlre, 


Pair Pistols, beautifully ficiahed, by Anirem. 
London, bin. barrel shot or balls. What offers? — Jan V 
Wackaa, W atchmaker, 65, Reafrew -etrect, Giaagow. 


which class of vessels it is considered to be espe- 


Avo. 31, 1883. 


The English Mechanic 


AND WORLD OF SCIENCE AND ART. 
FRIDAY, AUGUST 31, 1883. 


And all three gave as an excuse for this 
neglect that they couldn't be bothered, 
but thought the H. (hardness) was about 
5” (which happened to be correct), A 
brought his work (boric and phosphoric 
acid beads) up in 10 minutes; B. in about 
20; and C. did not come at all, but said ‘‘he 
thought he could guess what the mineral 
IN BLOWPIPE was,. though he could not prove it without 
ANALYSIS AND PYROLOGICAL | HCl (hydrochloric acid), ammonia, and 
MINERALOGY.—XI ammonium carbonate.” A.’s notes were as 

f : follow: — 1. Powder in Boric acid O.P. ; 


By Lieut.-Col. W. A. Ross, Pe le ee abouthalf, opaque white fragments, evolving 


EASY LESSONS 
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Inner Calcium-Pyroborate Balls. 
„Chemical Water,“ &c. 


LLOW me now, the whole, or nearly the the right side 


| 


whole way to our work having been 
cleared, to introduce to our Republic of 
Science, my three typical students, 
Messrs. A., B., and C., who 
represent respectively English and Freiberg, 
or New Jersey students. Not that fora mo- 
ment I mean to admit that I suppose I have 
not more than three students, for I happen 
to know that some years ago (even before 
Owens College followed my system of Al 
plate reactions, &c., under the impression that 
they found it in translating a German work 
published two years after their ‘‘transla- 
tion“), I had some hundreds; whilst at the 
present time, if the tales I hear of the ex- 
tended circulation of Ours” inthe British 
Islands, Germany, France, America, 
Australia, Canada, India, &c., are true, I 
consider that I must have a scientific tail 
some hundred yards in length, of at least 
three students multiplied by 1,000. 

Mr. A. is the type of my model stu- 
dents; sharp, attentive, judicious, dili- 
gent, and careful—A-1 at the pyrolo ical 
Lloyd's, in fact. B. is a very good fellow 
in the way of students also, patient and 
hard-working, but rather thick in the 
clear.” Herr (or Mr.) C., is either a Frei- 
berg Professor who speaks English and 
German with equal fluency, or a New Jersey 
American lately from Freiberg (soon proves 
to be the latter). Some people even say he 
has been specially deputed from either or 
both of those places, in order to ‘‘see if 
there is anything in these new methods.“ 
At all events, he is a man of first-rate 
talents, and a splendid manipwator with 
the mouth-blower; but ‘‘ wedded” to the 
old, time-honoured system of analysis— 
borax, charcoal, ‘outer flames, &c.— 
which I have permitted him to solely employ 
here, on condition he uses none of the fluid, 
violent acids, which certainly form no part 
of Blowpipe manipulation. The students 
are seated at three well-separated tables, so 
that they cannot see each other’s work; A. 
and B. have the apparatus and reagents, 
Sc., around them, described in these 
Lessons (II., III., IV., V., VII., VIII., 
and IX.), and C. has a complete and beauti- 
ful set of Plattner’s Apparatus made by 
Lingke, of Freiberg, barring the bottles of 
acids which have been removed, with a copy 
of Professor Cornwall’s lately-published 
book, ‘‘ Blowpipe Analysis and Determina- 
tive Mineralogy.” Gentlemen“ (I say by 
way of prefatory address) ‘‘ we shall, of 
course, commence with the easiest subjects; 
and the only further observation I have to 
make is, that I have placed that clock full 
in sight of all, to remind you that 
rapidity in Blowpipe Analysis, is of almost 
equal importance with correct ess.“ EXAMPLE 
1.—WHITE, OPAQUE, AMORPHOUS FRAG- 
MENTS (evidently of some mineral). All 
three tried the hardness with a penknife- 
point, in spite (or contempt) of Moh’s 
Scale of Hardness,” which is as follows :— 


2. Rock Salt or Gypsum will scratch Tale. 1. 
3. Calcite will scratch Gypsum. 

4. Fluor-spar will scratch Calcite. 

5. Apatite will scratch Fluor-spar. 

6. Ortuoclase will scrateh Apatite. 

7. Quartz will scratch Orthoclase. 

S. Topaz will scratch Quartz. 

rundum will scratch Topaz. 

10. Diamond will scratch Corundum, 
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grey opaline matt 
continued O. P.; 


transparent balls, 
transparent pale green cold, and evolving 
grey opaline matter (combined water) into 
shall the bead 
quence of inner transparent balls, looking 


er into the bead on 
about five-elevenths—or 
of Fig. 11, page 541— 
slightly opaline hot, 


in continued O. P., in conse- 


like surface-crystals on the balls, through 
a weak lens. (About half silica; no 
alumina; about 45 per cent. lim», with 
calcium silicate—the inner balls—and traces 
of magnesia and iron proto nn one or two 
minute, brown, transparent balls, colourless, 
afterH.P. (trace of manganese). 2. Powder 
in pink P. acid P. P., about half undissolved 
(about half silica ; consequently, no alumina 
because all undissolved fragments in (1) are 
also undissolved here): bead remains pink 
(no alkali or alumina). 3. Presence of 
lime contirmed by E.P. on a candle pyro- 
cone—see Table II., page 447—when there 
was a strong red-orange ‘mantle’ (lime): 
also by cobalt solution, which turns a 
fragment blue, after O.P.” I therefore 
consider“ (A. appended to his notes) ‘* that 
this mineral is pure calcium-silicate, or 
Wollastonite ? ” 

B.’s notes wer: rather confused. He, 
too, concluded th: mineral to be calcium 
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silicate, but said he thought from the 
opacity of the bead, there must be alumina 
present.” He ‘‘had not tried the powder in 
ink P. acid“: —-which would have con- 
tirmed the absence of alumina. 
Mr. C. stated. The fusibility B. B. of 
this mineral is from 1 to ö certainly not 
over 5; it fuses to a semi-transparent glass, 


with a slightly orange flame (trace of 
sodium). It may be Pectolſte, Analcite, 
Apophyllite (although scarcely sufticient 


intumescence in fusion for that), Wollastonite, 
Meionite, Melilite, Cancrinéte, Barsowite, &c.“ 
(sce page 2841. b. Cornwall's“ Determina— 
tive Mineralogy,” New York, 1882) 1 
should, of course, have distinguished 
these had you allowed the use of acids, by 
observing whether they gelatinised perfectly 
or imperfectly with HCl.” 

„Answer,“ written on the blackboard, 
was as follows :— 


Mineral (85, 105, 110, also in granite and 
lava), Wollustonite, analysed by Wiehage, 
(Dana’s “ System of Mineralogy,” 1877, p 
211). Silica (SiO), 51°90, iron protoxide 
(FeO) with manganese monoxide (MnO) 
0:96, magnesium oxide (MgO, magnesia) 
0-65, calcium oxide (CaO, lime) 46'44 = total 
99:95. N. B. In future, chemical formule 
alone of mineral constituents will be given. 
An alphabetical explanatory list of the 
most common shall the appended to these 
„Lessons.“ 

Mr. C.— Well, Professor [the writer is 
not a ‘professor,’ by the way : he wishes 
he was 4 “I believe there's one or two 
pretty good dodges, after all, in your sys- 
tem, do you know; but I should like to 
see how your razor-like follower here (A.) 
got that red orange” flame? I tried the 
mineral for that, and couldn’t get anything 
more than orange without the red.“ 

„Simply, Professor C. [I thought I'd 
return his compliment], by touching one 
side of the candle-wick with the freshly- 
calcined mineral, held in pt. forceps whilst 
the blue blowpipe pyrocone (or“ flame“ as 
you call it) is being produc —thus.”’ 

C. (surprised).—*‘ Well, now, I call that 
an improvement; I shall send a note of that 
to THE STATES, sir.“ (To A.) I see, sir, 
from your notes, that you find combine! 
water’ in Wollastonite; now all mineralo- 
gists maintain—and I maintain —that it 
‘yields little or no water.“ (Cornwall, 
p. 284). 

Allow me, Mr. C.“ (said I), to explain 
this matter instead of my pupil, and to add 
that it affords me a pleasure and gratifica- 
tion I can scarcely express in words, to have 
the opportunity of so explaining this most 
interesting and novel fact to a pyrological 
chemist of your ability and candour. You 
see here, I have got a blowpipe assay balance 
in glass and mahogany frame (a very good, 
though small one, which obtained a prize at 
a German scientific exhibition, made by 
Neumann, who preceded Lingke, and from 
whom I purchased it, at Freiberg, in 1867), 
and a binocular microscope. Well, now, 
follow me whilst I calcine B.B., a piece of 
this cleaneggshell till it glows whitehot; crush 
it to fine powder between agates, and apply 
precisely 5mgrs. (milligrammes) of it very 
carefully to this beadof pure boric acid, B.B.; 
the result, as you see, is a still perfectly 
transparent bead, containing several equally 
transparent and colourless balls (Fig. 64), 
which, aftera few more seconds’ treatment 
before the blowpipe, coalesce into one ball. 
Throwing the bead and contained ball, with 
its wire ring, into this capsule of boiling- 
water (H, Fig. 9), in a few seconds I obtain 
the ball per se, and, weighing it in my 
balance, tind it is exactly fvur times the 
weight of the freshly calcined lime powder 
used to make it—viz., 20mgrs. I have 
done this numberless times with the same 
cesult. You will, therefore, readily admit 
che fact that anhydrous calcium-pyroborate 
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consists of 25 parts of caustic lime, and 75 
parts of pure boric acid. 

Watch me closely, now, while I calcine 
and crush some more eggshell, hydrate it 
with a few drops of distilled water until all 
steam has stopped; very gently dry the 
hydrate on warm Al plate till the super- 
fluous water is evaporated and no more; 
weigh ömgrs. of it, and apply the same, 
B.B., to another bead of pure boric acid. 
Mark the difference! The bead is no longer 
transparent as before, but almost opaque 
with grey opaline matter, evidently obtained 
from the calcium hydrate (slaked and dried 
lime). But on boiling this opaque bead in 
the capsule H. you see I still obtain a per- 
fectly Colourless, transparent ball from its 
interior, which, however, as you see, only 
weighs 1ömgrs., or exactly three times the 
weight of the calcium hydrate taken to 
make it. 


Calcium hydrate composition ) 
calculated from these results CaO 75°0 H,0 25˙0 


ition 


is 
Calcium hydrate com 
calculated emical 


from 
equivalents is 


CaO 75°7 H. O 24°3 


C.— (interrupting), ‘My dearsir, this is very 
important. Let me make a note of this to 
send to THE STATES?” 

“ Certainly, sir, if you wish it.” C.— 
Have you observed, sir, by the two 
formule obtained from your results 
CaO 25:0 B. Os 75°0 (calcium borate) and 
CaO 75:0 H- O 25°0 (calcium hydrate), that 
the ‘chemical water,’ as you call it, has 
only one-third the combining power of boric 
anhydride—i.e., that three times as much of 
boron trioxide as of the former, can com- 
bine with lime; therefore, if you take the 
combining weight of oxygen as 16 and of 
hydrogen as 1, you will have 16 x 4 = 64 
(the nearest multiple to 75 3H or 72), or 
Os, and 11 H (say 12 H for an equal mul- 
tiple), that is, H:O,, or, in simplest form, 
H,O as the symbol 

‘« Yes, sir, I did remark this curious con- 
firmation of the truth of these analytical 
results; but I took the old weight of oxy- 
gen, 8 as my basis (that being more conve- 
nient), which makes the formula of chemical 
water,” H:O», or, in simplest form, HO,.“ 

‘** You will now, Professor C., be very un- 
willing to deny that this ‘grey opaline 
matter,’ communicated to anhydrous boric 
acid B. B. by hydrated lime, and not by freshly 
culeined lime, is due to combined or chemi- 
cul’ water; and you would also, I presume, 
be not indisposed to analogically admit that 
similar ‘ grey opaline matter,’ communicated 
B.B. to ydrous boric acid by other 
mineral substances than lime, is, probably, 
also due to combined water; more especially 
if, with the opaline boric-acid bead thus 
produced, you can re-hydrate freshly cal- 
cined lime, so as to make it then afford an 
opaque bead before the blowpipe ? 

C.—“ Certainly, certainly. 

„Mark me then, while I treat 5mgrs. of 
this pure silica from Görlitz; or, if you 
prefer it, I will take pure, crushed ‘ Rock- 
crystal —the glass of one of your 
spectales for instance.“ 

C.—“ No, thank ye, Professor; the Görlitz 
silica will suit me exactly.“ 

„Well, as you see, the prolonged treat- 
ment of this weighed silica in a bead of 
pure boric acid in the hottest flame (as 

ou call it) of the hot-gas lamp with foot 

lower (Fig. 9) has not the slightest effect 
upon the oontained silica, or on the trans- 
parency of the containing bead. If neces- 
sary, I could boil out this silica from the 
bead, and re-weigh it to prove the fact (as 
I have often done before), but you may take 
my word for it. 

I now add to this siliceous bead B. B., 
the anydrous calcium-borate ball we ex- 
tracted from the boric-acid bead in our first 
experiment, and found to weigh 20mgrs.“ 

See! Grey opaline matter immedi- 


ately begins to be evolved from the silica (for 
we before found this anhydrous calcium- 
borate ball to float quite transparently in its 
containing bead, Fig. 64, and, theretore, it 
can communicate no opaline matter what- 
ever to the fatter), until the bead becomes 
all but opaque; precisely as A. s Wollastonite 
bead was opaque. I now boil out the silica, 
dry, and weigh it. You see it only weighs 
Zmgrs. now, whilst the weight of the 
calcium-borate ball is still exactly 20mers. 
Repeating this process, I thus obtain another 
B acid bead, but not nearly so opaque, from 
this silica; which, extracted as beroe now 
only weighs 2mgrs. Thus, morethan half of 
this pure silica consists of some hydrogen and 
orygen compound, which we have here 
called combined water.” But this is not 
all. I now take the 20mgrs. calcium-borate 
ball, carefully upon a small hook of thin red- 
hot platinum wire ~ Z such as this, 
and fuse or dissolve in it by O. P. (your O. F.) 
a very small portion of pure silica powder, 
so that it is now siliceous calcium borate. I 
then run it while red-hot, down the shank of 
the wire; straighten the hook, and thus 
easily run the red-hot ball back again, com- 
pletely off the wire, upon a clean aluminium. 
tray—thus. I now note the weight of the 
siliceous ball, crush it with forceps, apply 
the powder to a fresh bead of pure boric acid, 
B. B., flatten the hot bead on Al plate, and 
place it with its contents under the q in. ob- 
jective of this microscope. You will observe 
that, barring the fragments of free silica, 
this bead is precisely similar to the Woullus- 
tonite bead of Mr. A. (Fig. 63), or, in fact, 
calcium silicate without free silica. I now boil 
the siliceous CaB:0: out of the bead, dry, and 
weigh it again. Observe that, in spite of 
the opaline matter evolved, it is considerably 
heavier than before! Considerations as to 
the apparent cause of the singular formation 
of these inner balls of siliceous calcium - 
borate must be reserved for another 
‘t Lesson” (the last of this series), as this 
one has already extended too far. 


THE PATENTS BILL. 


Bill to ‘‘amend and consolidate the 

law relating to Patents for Inventions, 
Registration of Designs and of Trade Marks, 
has become an Act substantially in the con- 
dition it was introduced by Mr. Chamber- 
lain; but though after so many broken 
promises we ought, perhaps, to be grateful 
that a reform of the Patent Laws has been 
conceded, we suspect it will not be long 
before the new Act will be discovered to 
need amending. So far as inventors are 
concerned the most important features of 
the new Act are the reduction of fees and 
the introduction of a system of examination, 
which latter will either prove to be a mere 
useless matter of form, or an unjust and vexa- 
tious innovation. We are inclined to believe 
that the examination will in practice bea 
farce, and that the only result of the clause 
in the new Act will be to provide fairly 
comfortable situations for ‘‘ examiners,” 
who will perform their duties in the most 
perfunctory manner possible. Should, how- 
ever, some unfortunate examiner report 
inst an application bya would-be patentee 
who has money and influence, and at the 
same time a just cause, the necessity of 
amending the Act will soon dawn upon 
those who have neglected the sound advice 
that has been offered them from several dis- 
interested quarters. As the Act stands, the 
first clauses relating to examination appear 
very simple and harmless; for the Comp- 
troller of Patents will hand the application 
when received to an examiner, who will report 
as to whether the invention is fairly de- 
scribed, whether the title sufficiently 
indicates the subject-matter of the inven- 
tion, and whether the requisite papers and 
drawings bave been prepared in the pre- 
scribed manner. The Comptroller may 


fequire the application to be amended; but 
the applicant will be able to appeal to t he 
law Officer. 80 far for the provisional 
specification ; when the complete specifica- 
tion is offered, it will be handed to an 
examiner with the provisional, and that 
officer will report whether the invention, 
which is fully described in the complete 
specification, is the same substantially as 
that which is described in the provisional. 
As before, there will be an appeal to the law 
otheer, if the report of the examiner induces 
the Comptroller to demand the amendment 
of the complete specification. So far, there 
is nothing very extraordinary in the powers 
practically placed in the hands of the 
examiners, though where the office will 


find examiners competent to decide 
whether an invention is fairly de- 
ecribed °> in a provisional specification 


remains to be seen, for, obviously the appli- 
cution, if it relutes to an invention, will 
refer to something of which the examiners 
have no knowledge. It is not unlikely 
that in general working a large number of 
applications will be in the form of com- 
plete specifications, which will be submitted 
to the examiners, and, if accepted by the 
Comptroller, will be open for public inspec- 
tion, and two months allowed for giving 
notice of opposition, because, by depositing 
the complete document at once, the would- 
be patentee will avoid culling the attention 
of would-be opponents; but in any case 
when the complete specification is accepted, 
the public will be able to ascertain full 
particulars of the invention, and will be 
able to enter opposition on the following 
grounds :—1. That the invention has been 
obtained from the petitioner, or from a 
person of whom he is the legal representa- 
tive; 2. That the invention has been 
patented in this country on an application 
of prior date; 3. That an examiner has 
reported that the specification comprises the 
same invention as is included in a specifica- 
tion of a prior date. From the last clause 
it will be seen that an examination as to 
novelty is practically admitted; but we 
believe the effect of that will be that the 
examiner will only report as regards the 
applications then in the office. There has 
always been a difficulty—one that is prac- 
tically insurmountable—in the impossibility 
of an inventor ascertaining what has been 
filed in the Patent Office during the six 
months immediately preceding his applica- 
tion. As an effort to avoid it, the examiner 
is to report to the Comptroller, whenever he 
finds a specification bearing the same or a 
similar title to one already filed, whether 
the two specifications appear to him to 
comprise the same invention, and the Com 
troller is thereupon to give notice of the 
fact to both applicants. This is an advan- 
tage, for it will be in effect a sort of 
oficial warning to an applicant that what 
appears to the examiner to be a similar in- 
vention is already awaiting « patent, and 
antedates the later application; but it has 
been much discounted by a sub-section 
which allows the Comptroller to refuse to 
seal a patent for the second applicant. 
Racing for the seal being abolished, the sub- 
sequent applicant will have to decide for 
himself whether or not he will proceed (i.e., 
unless the Comptroller decides for him by 
refusing to grant the patent, a power he aoe 
exercise); but as the examiner's report wi 
not be published, it is only the applicants 
themselves who will officially know that 
another application of a similar kind is in 
the office, and, presumably, it is only appli- 
cants who will enter opposition on the third 
head above mentione We are much 
afraid that this publication of the specifica- 
tion and drawings before the sealing of 
the patent is the weak point in the Act 
which will speedily call for amendment ; 
but until the rules are issued an 
a little practice had, it cannot w Il 
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be seen how the clause will work. 
Under the present system opposition 
could be carried on only in the dark, for the 
information to be gained as to the nature 
of a specification was that which the 
would-be patentee gave, or which could be 
obtained by ways that are underhand and 
corrupt. There are obvious advantages to 
rivals in trade in successfully opposing 
grants of patents; and it is doubtful 
whether it is good policy to recognise oppo- 
sition at all, especially so when, to meet the 
objection to the present system, it has been 
decided to throw open the whole of the in- 
ventor's secret before giving him protection. 
As a rule, it will be only the really valuable 
inventions which will be opposed, and those 
who have a bona-fide interest in opposing 
the grunt of patents to them will presumably 
know sufficient about them to make out a 
fair case; but with the full particulars 
available to anyone it is clear that 
& very great deal of mischief may 
be worked by the unscrupulous, even 
when the applicant possesses ample 
means, and can fight as long as hi 
opponents. What the result will be in the 
case of a poor inventor it is easy to foresee, 
unless those who lodge the opposition are 
made to pay all expenses. Asa matter of 
fact, when the granting of a patent is op- 
posed, professional assistance is almost 
indispensable, and the expenses are (perhaps 
necessarily) heavy; consequently the poor 
inventor will, in many cases possibly, be 
frightened into abandoning his application. 
It is true the opposition can only be on the 
grounds above stated; but it will be seen 
that the first is quite wide enough for those 
who have an object to gain by opposing the 
grant of a patent, and will not stick at trifles 
to gain it. Presumably, the Comptroller and 
the law officer (to whom there is an appeal) 
will decide all doubts in the applicant’s 
favour; but, nevertheless, the examination 
and the publication clauses of Mr. Chamber- 
lain’s new Patent Law are the two weak 
points which we can only hope will be 
epeedily amended. One effect of the clause 
relating to the publication of the specification 
will be to keep many processes secret; for 
inventors will prefer to run the risk of 
having them discovered rather than allow 
them to be made public by the Patent Office 
before the seal is granted. And another 
effect will be that complete specifications 
will be drawn so as to conceal as much as 
the draughtsman dare the real nature of the 
invention or of the methods of carrying it 
into effect, to the imminent risk of voiding 
the patent, and obviously to the disad- 
vantage of the public, who, by their repre- 
sentatives, grant a short monopoly on the 
express condition that a full description 
of the invention shall be given in the 
specification. 

Protection is granted to inventors from 
the date on which an application for a 
patent has been accepted, and the invention 
may be used and published without prejudice 
to the patent to be nted for the same, 
between that time and the date of sealing; 
but until some case has been decided by the 
law courts, it would be very unwise for ia- 
ventors to rely upon the mere word pro- 
tection.” e life of a patent will be 
fourteen years, always providing the 
patentee pays the fees, and it may ex- 
tended for a further term (which in excep- 
tional cases may be fourteen years) in the 
usual way by appeal to the Privy Council. 
Instead of compelling patentees to pay £50 
before the end of four years, and £100 before 
the end of eight years, the owner of the 
patent may pay £10 before the end respect- 
ively of the fourth, fifth, sixth, and seventh 
years; £15 before the end of the eighth and 
ninth years respectively, and £20 before the 
tenth, eleventh, twelfth, and thirteenth 
years respectively expire; but any failure 
to pay these yearly instalments will 
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render the patent void. These instalments 
are a valuable concession, formany patentees, 
even of useful inventions, cannot always 
find £50 before the end of the fourth year, 
and are obliged to sell a share in order to 
meet the demands of the Patent Office. 
Another important alteration in the law 
is the power given to the Board of Trade to 
order, on petition, that a patentce shall 
grant licenses to work his patent on such 
terms as the Board may think proper; but 
this power is safeguarded to a certain extent 
by imposing on the petitioner the onus of 
proving that the patent is not being worked 
to the public advantage. Much might be 
written on this head, for it is a radical 
alteration, and one that must be studied in 
its working before a balance of advantages 
and disadvantages can be fairly struck. 
It is obviously to the advantage of the 
public; but circumstances may arise in 
which it will be cruelly disadvantageous to 
the patentee. Still, as the whole purport of 
the law is the public benefit by encouraging 
invention, the patentee must suffer in ex- 
ceptional cases—as he will do where he is 
compelled to grant licenses and finds his in- 
vention superseded before he has obtained 
an adequate return. Judiciously ad- 
ministered, however, the clause is for the 
public good, because a patentee might 
cripple a trade, and yet be unable to supply 
the demand for his own productions. 
Amongst the minor alterations are some 
that will be welcomed in commercial circles. 
The word ‘‘ patent appended to an article 
has for some reason or other an effect with 
the public, who apparently believe that the 
article must be something superior; and it 
has consequently become a practice with 
some firms to take out provisional protec- 
tion at a cost of £5, and forthwith put 
„patent on the articles they sell, being 
perfectly well aware that they are not 
atented and were never intended to be. 
To put a stop to this example of business 
'cuteness, the new Act provides that any 
person who represents an article as patented 
when no patent has been granted for the 
game, or anyone who describes a design or 
trade mark as registered when it is not so, 
shall be liable, on summary conviction, to a 
fine not exceeding £5. To remove the 
3 from all doubt, it is provided that 
e selling of an article with the words 
‘‘patent,” ‘‘ patented,” 
anything else implying that the article is 
protected, impressed or otherwise applied to 
the article, shall be deemed to be an infringe- 
mentof the law. Further, any person using 
the Royal Arms,or anything so nearly resem- 
bling them as to be lenke ted to deceive, 
without authority, shall be liable to a fine 
not exceeding 420. This clause will bring 
about the disappearance of a good many re- 
resentations of the Royal Arms. The 
Board of Trade will in future be the autho- 
rity,” and may make rules, to be submitted 
to Parliament, for the conduct of the office. 
When these rules are published, we shall 
have something more to say, as we shall 
when the Act itself is printed. We have pointed 
out the most serious fla ws, and while in ven- 
tors have cause to be thankful for the reform, 
we think they will speedily discover that in 
some respects the new Act is not by any 
means an improvement. Still, in the matter 
of Patent Law, we must be thankful for 
small mercies. 


registered, or 


THE ACHROMATIC OBJECT- 


GLASS.—XXVITI. 
By W. Brappsury. 


1 measurement given on p. 522, col. 3, 

become, when transposed into the unit 

notation :— 

5 s ‘387 | Flint. 349 

Radii .... 350 j practical 2'000 j computed 2:555 j 
The computed results show that tbe flint lens 
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is a little too powerful, and the object-glass is, 
therefore, overcorrected spherically. This may 
be removed by hyperbolising the inner concave 
surface. 

The theoretical radii are both greater than 
those actually used; but it will be noticed that 
the inner curves differ only by ‘012, or by, we 
may say, às of the focal length. The discrepancy 
in the outer curves is very much greater; but 
comparatively little action takes place at this sur- 
face: a variation which would cause a troublesome 


error on the inner side, would scarcely produce a 


perceptible effect if existing in the outer radii. 

The computed inner flint curve is practically 
equal totheadjacont convex, so that if these curves 
were made in spherical contact, any residual 
errors could probably be remedied by altering 
both the outer sides. 

Gundlach uses an object-glass of this form as 
the basis from which he evolves his quadruple 
lens. One point of some practical importance 
appears to be the similarity of the two outer 
sides to the ordinary crossed convex lens, thus 
giving a near approach to a minimum of spheric 
error, so far ag these two surfaces are concerned. 
But the advantage apparently resulting from this 
favourable feature in the construction must be 
more than outweighed by the disproportionate 
dispersion, arising f.om all the negative effect 
being thrown into one surface. 

If the inner curves are made contact, and the 
o.g. be considered with reference to its correction 
for spheric error, the Herschellian form is the 
one from which most of the other arrangements 
may be naturally evolved. When we take a flint 
of very high dispersion, such as will make ö 
about 0:5, we shall find that the negative lens 
must be concavo-convex. Now, if the whole o.g. 
be supposed flexible, and the curves free to adjust 
themselves agreeably to any force acting centrally 
behind them, still keeping to a uniform 
sphericity, let us push in the back curve till 
it becomes a plane. The contact radius becomes 
lengthened, and the incident radius shortened, 
making a combination suitable for flint of lesser 


density, in which ô is about 0°55, or 0'6. Con- 
tinue the process till the back surface becomes 
slightly concave; the contact radius is still more 
lengthened, and the front radius still shorter. 
This corresponds to the arrangement first 
described; and the value of d may be from 0°60 
to 0°65. A still deeper back surface makes the 
form similar to that for very light flint, in 
which & varies from 0°65 to 0°75. These changes 
become very evident from a few extracts from 
my tables computed by Barlow’s rales. Thus— 

ò = 0°60, indices 1°50 and 1°62. 

Crown °628 | Flint 413 
"415 1:240 j ° 
ò za 0'55. Same indices. 
Crown 549 } Flint 380 
381 1:522 j ° 
& = 0°60, indices 1:50 and 1°60. 
Crown 400 Flint 400 
400 plane 
ò = 0°65, indices 1°50 and 1°62. 
Crown 335 } Flint 367 } 
366 3°672 5 
ô = 0°70, indices 1°50 and 1°60. 
Crown 278 (Flint 286 
326 1-286 j ` 
ò = 0°75, indices 1°50 and 1-60. 
Crown 250 Flint 250 
"250 1-000 j ° 

These are all based on the unit notation, the 
radii being decimal parts corresponding to a com- 
pound focus = 1:000. The inner contact 1s pre- 
served as noar as ible, and the progressive 
deepening of posterior concavity, corresponding 
to an increasing value of ô, is shown throughout 
the series. 

I come now to the third type of object-glass 
represented in Fig. 17. This I have denomi- 
nated the ‘‘ German ’’ form, because the leading 
opticians of that country have often made use of 
it. The ordinary arrangement is reversed by 
givin the front position to the negative lens. 

oth lenses are shaped similar to those in type 
No. 2, the flint being a convexo-concave, and 
the crown a double convex. 

Although types No. 2 and 3 are scarcely dis- 
tinguishable by anything except the reversal of 
positions, yet I regard the latter as being far 
more favourably disposed for eliminating chro- 
matic errors than the former. It is not easy to 
see why this is so, until we have compared the 
corresponding actions in each: for it serms 


— 


the deviation is produced 
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natural to conclude that since the two pairs of 
foci are in each case equal, the deflective power 
is alike in both combinations; and that, conse- 
quently, there is no cause for attributing a better 
effect to the one than the other. It is rigidl 

true that the amount of vergency altered by such 
lens, is alike in the two cases; but the manner 
in which this is done is not the same: 


s Ir 


Thus, if we examine the former objective, it is 
obvious that the rays leaving the crown lens 
strike on the concave flint at a tolerably large 
a pe this is reduced by passage into the flint, 
and partially restored again on emergence to- 
wards the focal points. Hence, the general 
course of rays through the negative lens is very 
oblique to the axis, and consequently the ten- 
dency to disproportionate dispersion is favoured 
both by the condition of incidence, and by the 
opposition of action between the two surfaces of 
the flint lens. 

Next we turn to the type under review. Here 
the parallel rays falling on the flint convex 
receive & ee convergency ; this is reversed at 
the second surface, where the rays diverge on 
emiasion. Contrasted with the corresponding 
action in the previous type, it will be seen that 
with much lees obli- 
quity towards the axis; and therefore the 
powerful refraction of the flint has not the same 
scope for introducing errors of chromatic irra- 
tionality. 

In this position also, there is less loss of light 
by reflection from the surface of the concave ; 
for it will be seen in this combination, there is 
no concave surface directly facing the incident 
rays. 

have met with few particulars of objectives 
based on this type; but at a future (and I trust 
not very distant) date, I hope to be enabled, 
through the kindness of my esteemed friend, Mr. 
J. A. Brashear, of Pittsburg, to give particulars 
of a very perfect objective, having its flint lens 
1 front. 

Let us now investigate the example furnished 
by ‘‘ Prismatique.’’ The glasses used in it are 
of M. Feil’s manufacture, and have the follow- 
ing optical data, as per table :— 


Crown: density, 2°49, Index for the D ray, 1:516. 
eae » 358 „ 5 1:6135. 


Flint lens, Ist surface convex = 81251 = r? 
2n „ Concave = 25 = ra 
Crown lens, lst surface convex = ` = 173 
2nd „ „ 2 8125 =r, 

Compound focal length = 1:000 


These numbers give the dispersive ratio 
ô = -629, and, therefore, d“ = 2488. 

Now, referring to the aberration table, we 
have the following equations, taking the refrac- 
tive indices as 1˙515 and 1:615, which are near 
enouch for calculation. 

Flint :— 

737 [z — 1:782x, + 1-894] ô’. 

Crown :— 

1:093 [z + 1°473a: x, + 494% + 990] 

When the flint is anterior, q = (2 ¢ — 1) 
= 258, Substituting this and the numerical 
value of c“, we get, as the equation of conci- 
tion :— 

. [xu - 1°782 21 + 1'894] = 
596 (7g? + 38 2 + 1'022. 

First, we will find what kind of crown lens will 
mitch tho given flint, leaving the condition of 
interior contact out of consideration. The value 


of 4,18 found to be - 1:968; and this gives u | 


ee. - a O O O OO 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 962. 


final equation whose root is 52. So that the 
convex surfaces should be as 6: 19, or rather 
over 1 to 3; let us find their numerical values. 
F (focus crown) = 3704: f (focus flint) = 5887. 


13 = 2F x 516 = (1 + 2:) = 2513. r, = 796. 
Hence we have the following :— 
Practical Radii. Computed Radii. 
Flint 2555 Flint 4355 
25 2513 
Crown | -8125 Crown 1-796 


The nearness of agreement between these re- 
sults is worthy of notice, showing that those 
curves which give satisfaction in practical work 
agree very closely with the radii arrived at by 
computation. The inner concave, or most active 
curve, differs from the practical by less than 5 of 
the compound focal length; and even in the 
outer curve which has comparatively only a feeble 
effect, the variation is not more than 15 of the 


focal length. 


It is not improbable that in a combination of 
this kind, there is less necessity for figuring” 
than in either of the preceding arrangements. 
For the ge of the rays through the flint is 
favourable to the production of a uniform 
chromatic error; which may probably be almost 
equally counterbalanced by the action of the 
convex lens. 

The near equality of the inner curves renders 
it scarcely necessary to find four values which 
shall rigidly satiafy this condition; but as it will 
show what alteration is thereby made in the 
outer sides, we give it. The general condition 
for inner contact is :— 


1— 21 (um — 1) 2 1 
„ 1°89, 

Hence we have — z, = (1892. + °89). Sub- 
stituting this for z, in our previous equation of 
condition, we get a final equation whose root 
gives the value of z, equal to 0°6 or 1:27. From 
this we find z, is —2°024 or —3°29. The first 
value in each pair corresponds to the form of 
objective we are now dealing with, and it gives 
a ratio of 3 to 1 for the flint, and 1 to 4 for the 
crown lens. The actual values of the radii are 
found to be :— R 


Flint 705. Crown -238 
í 238. 9õ5 


From this it appears that for exact contact, 
the first or anterior curve should be slightly 
deeper than the back one. 

e two values of 21 arise from the circum- 
stance, that as there is one form of convex whose 
aberration is a minimum, we can have a lens 
on each side of this, which will correct the 
spheric error. The one computed above has a 
lesser ratio than the minimum lens; the second 
p of values givesa meniscus form to the crown 
ens. . 


*315 convex 


Flint, 13165 compare Crown {1-418 concer 


{ 1:415 concave 


The curves given by Prismatique have the 
merit of great simplicity combined with satis- 
factory performance, and needing very little 
final correction to improve the achromatism. 

The three preceding types are the principal 
combinations generally used in optical work. 
Variations occasionally are made, but informa- 
tion concerning these is not easy to obtain. 
Triplet object glasses do not require a more 
extended notice than what has already been 
allotted to them, as it is pretty certain that any 
gain in achromatism must be sought for by im- 
proving the four surfaces of a doublet rather 
than by adding one or more lenses. 

It may be observed that the value of 6, which 
has been deduced from given radii, cannot be 
far from expressing the correct ratio of the 
dispersive powers of the combined media. But 
it is difficult to see how this could be obtained in 
any other way. Its value does not agree with 
that furnished by the table of refractive indices 
for the different colour lines. The dispersive 
value seems more a relative than anabsoluteterm; 
and although the general correction of colour 
appears to demand the foci to be as the dispersive 
powers; yet the difficulty in finding the exact 
measure of these prohibits any definite ratio 
being adopted with thecertainty that it will give 
all that is needed. At a future date I hope to be 
able to give some account of Dr. Hastings’s re- 
searches on this matter. He seems to have 
adopted a different method of treating the ques- 
ticn of dispersicn which yields a most satisfac- 
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tory result. Both spheric and chromatic errors 
are admirably eliminated in his object-glasses ; 
and yet, says Mr. Brashear, ‘‘so far as I can 
learn, he did no local work on them whatever.’’ 


(To be continued.) 


ASTRONOMICAL NOTES FOR 
SEPTEMBER, 1883. 
The Sun. 


At Greenwich Mean Noon. 


| Day of Month. 


. 8. a. m. h. m. 8. „ p 
57:16 „10 41 11 
2 „10 59 17 

„11 17 174 35 455, 

16/11 54 62°38 „11 35 14 40 42, 

21/11 53 6:21 „11 53 11/0 44 21 

26011 51 22°56 „12 11 1001 12 39 8 


The method of finding the Sidereal Time at 
Mean Noon at any other Station will be found 
on p. 373 of Vol. VI. 

At 10 a. m. on September 23rd the Sun is said 
(technically) to enter Libra, and Autumn is 
supposed to commence. At this instant he will 
really be situated between 6 and y Virginis, and 
rather nearer to the last-named star. is is the 
theoretical date of the Equinox, which will not, 
however, occur in London until the 25th. Towards 
the end of the month the Zodiacal light may be 
seen before sunrise. Spota, facule, &c., should be 
watched for on the Sun’s disc on every clear day. 


The Moon 


Is New at Zh. 14:4m. in the afternoon on the Ist, 
and enters her First Quarter at 6h. 37 8m. p.m. 
on the 9th. She will be Full at 9h. 41-2m. p.m. 
on the night of the 16th; and enter her Last 
Quarter 50°8 minutes after Noon on the 23rd. 


Day of | Moon’s Age 
Month. at Noon. e 
Days. h. m. 
1 29°4 11 49:3 a.m. 
6 4°9 3 27:1 p.m. 
11 9'9 7 296 „ 
16 14°9 11 64°74 „ 
21 19°9 3 40°9 a.m. 
26 24°9 8 140 „, 


The Moon will be in conjunction with Mercury 
at 10 p.m. on the 3rd; with Saturn af 2 a.m. on 
the 22nd; with Mars at 1 a.m. on the 25th; and 
with Jupiter at 9 o’clock the same evening. 


Mercury 


Is an Evening Star during the entire month, 
attaining his greatest elongation East (26° 42) at 
5 a.m. on the 11th. His angular diameter steadily 
increases from 6” on the lst of September to 9-&" 
by the 30th. He sets too nearly with the Sun 
now to beseen with the naked eye. 


oq Right Declination 
8 1 South. Souths. 
AA 

h. m. a : h. m. 
1 |12 118] 2 326 1 303 p.m. 
6 12 332 | 6 385 1 320 „ 
11 12 617 | 8 214 [1 308 „ 
16 13 63 10 31% [1 25-7 „ 
21 13 15:2 11 542 1 149 „ 
26 13 159112 62 0 5659 „ 


Starting thus from a point almost due south of 
» Virginis, Mercury will travel roughly in the 
direction of Spica, but somewhat to the south of 
that star. He will not, however, approach it 
very closely: and, moreover, after being at hia 
nearest point to it on the 24th, will begin to 
retrace his path again. 


— — 
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: Occultations of Fixed Stars by the Moon. 


Name of | «| Di Moon's 8 Moon's 8 f. 8 f 5 = 
— isappear-| Moon’s oon's - aet 
E Star. Š | ance. imb. |4 Limb. be: * & — 
aa í 2 
h. m. h. m. 8 0 
14 fe Capricorni | 44} 8 44 p. m. Dark 9 ö p. m. Bright | 219 208 
14 e Capricorni 6 847 ,, | Dark 10 0 „ | Bright | 301 | 300 
17 25 Piscium 6 5 7a. m. Bright 6 53 a. m.] Dark | 256 | 295 
18 60 Piscium 6 349 ,, | Bright 427 ,, | Dark | 236 | 271 
20 B. A. C. 1119 | 6 | 1147 p.m. Bright 12 20 p.m.| Dark | 344 | 308 
22 B. A. C. 1468 6 2 58 a. m. Bright 3 53 a. m. Dark 236 223 
22 120 Tauri 6 | {9 28 p. m. Bright 10 19 p. m.] Dark | 276 | 239 
24 |26 Geminorum | 5} 2 15 a. m. Bright 3 16 a. m. Dark 294 | 257 
24 68 Geminorum | 5 12 27 p. m. Bright | 68 119 ,, Dark | 283 | 243 
t Star below the horizon. 
We give no ephemeris of Shooting Stars 


Venus 


This month, as she is so close to the Sun (with 
which she comes into superior conjunction at 11 
m. on the 20th) during the whole of it, as to 
to all intents and purposes invisible. 
Mars 


Is a Morning Star, as far as his southing is con- 
cerned, but he rises before 11h. 30m. p.m. at the 
po paced of September, and between 10 and 11 
o' clock at night at the end of it. He is still a 
very insignificant object, it being impossible to 
discern any telescopic detail upon his little disc, 
whose diameter (6°8" atthe beginning of the month) 


only increases to 7:6" by the end of it. 


GG E 
2E 
S 
ο SK! 
U ~N O e b OO 


The path indicated by the above ephemeris 
commences to the West, and somewhat to the 
North, of u Geminorum, and terminates almost 
on a line drawn through Pollux and x Geminorum, 
and rather more than 2° south of the last-named 
star. As 

Jupiter 


Does not rise until nearly midnight, even at the 
end of September, we shall not resume our ephe- 
meris of him until next month. 


Saturn 

Is a Morning Star, as far as his meridian passage 
is concerned, during the whole of September ; 
but as he rises a little before 10 a.m. on the Ist, 
and about 8h. 22m. p.m. on the 30th, he may now 
(especially during the last week or two) be fairly 
well observed during all the later working hours 
of the night. His r diameter increases 
from 16˙4 at the beginning of the month to 17:4" 
by the end of it. At4 p.m. on the 2nd he isin, 
so-called, quadrature with the Sun. 


of | Right Declination 

28 N North. Souths. 
2 

h. m. e y h. m. 

1 4 33°6 20 28 5 53°3 a.m. 
6 | 4 342] 20 36 | 5 34:3 „ 
ll 4 347 20 39 5 152 „ 
16 4 35:1 20 3-9 4 55:8 „ 
21 | 4 352 | 20 35 | 4 363 „ 
26 4 352 20 27 4 16°6 


Saturn will thus remain sensibly stationary 
between 3° and 4° to the North of Aldebaran, and 
a very little to the east of that star. 

Uranus 
Comes into conjunction with the Sun at midnight 
on the 16th, and 

Neptune 
Will scarcely come into view, for the observer's 
purpose, until next month. 


Are much more rare this month. The night of 
the 10th is that on which the watcher for them 
will most likely be rewarded. 

Greenwich Mean Time of Southing of 


Ten of the Principal Fixed Stars on 
the Night of September at 1883. 


Star. h. m. 8. 
Vega ne yu . 7 50 30:18 p.m. 
2 Aqujl®æ .. . a. 17 29˙53 „ 
Altai. 9 22511 „ 
a’ Capricorni .. Íi .. 9 28 50°34 „, 
a Cygni 93 is .. 9 54 38:72 „ 
a Cephei s4 . . 10 32 53-89 „ 
a Aquarii . . 11 16 45:32 „ 
Fomalhaut .. 12 8 1°62 „ 
Markab . 12 16 46°31 ,, 


ò Sculptoris .. 12 59 31-78 


The Method of finding the Greenwich Mean 
Time of Southing of either of the Stars in the 
above List for any other night in September, as 
also that of ascertaining the Local Instant of its 
meridian passage at any other Station, will be 
found on p. 375 of Vol. XXXVI. 


PATTERN MAKING.—ZIII. 
(Continued from page 521.) 


Estimating Weights of Castings from their 
Patterns. 
1 pattern maker is often required to esti - 
mate the weight of a casting with more or 
less of accuracy that accuracy being demanded 
either by the value of the metal, or the purpose for 
which the casting is intended. Accuracy within 
a hundredweight or two may be sufficient in 
some large castings, while in some cases, and in 
smaller castings, we may wish to be correct 
within a pound or two. Let us go a little into 
detail in this matter. : 

To calculate the weight of a casting, it is 
necessary to ascertain the number of cubic feet, 
or cubic inches, it contains, and to reduce that 
number to weight by a multiplier. These multi- 
pliers vary, of course, with the nature of the 
metal to be employed. Thus, we know that a cubic 
foot of cast iron weighs on an average 450lb., 
and a cubic inch °263lb. These, then, are the 
multipliers by which cubic feet and cubic inches 
respectively of that metal are converted into 
pounds. Another multiplier easily remembered 
and commonly used is the number of pounds 
contained in a square superficial foot of iron lin. 
thick. Such a plate weighs 38lb. Gunmetal, 
again, would require another multiplier; a cubic 
inch would weigh ‘3lb. Lead, steel, copper, and 
every metal would appropriate its own multi- 
plier. Hence the general rule 1s:—Ascertain 
first the number of cubic inches (or feet) con- 
tained in the pattern: treat this total with its 
appropriate multiplier, the quotient is the num- 
ber of pounds which the casting may be expected 
to contain. 

I use the word expected designedly, for 
it often happens that a most careful calculation 
is rendered very wide of the mark through 
causes lying beyond the control of the pattern 
maker. I have had a difficult gunmetal casting, 
weighing 284lb., vary only 8lb. from the esti- 
mated weight; and an iron casting of 5 tons, 
within 2cwt.; and J have also been a couple of 
hundredweights out in castings ranging between 
one and two tons. ‘There are many causes at 


work to produce such discrepancies. There is 
the custom of ‘‘ rapping,” which will make an 
appreciable difference in small work. There arg 
different densities of metal, which will cause 
variation in the weight of large castings. A 
mould rammed unequally will allow a casting to 
swell, and to come out larger in the imperfectly 
made parts than the pattern. A e plate will 


increase in thickness with co nding increase 
of weight. A broken mould will not always be 
mended up just like the pattern. These and 


many other things go to destroy the accuracy of 
a 8 ; 1925 we have to take things as they 
are, an uently, judging b experiences, 
we can make alight Wee tos These and 
other contingencies, and thus produce, on the 
whole, very reliable results. 

I spoke of the necessity for reducing to feet or 
inches, but there are other methods in favour 
with workmen. One of these ís the method of 
specific gravities. The pattern is steadily im- 
mersed in water in a tank, the displaced water is 
allowed to overflow into a second vessel, and is 
then weighed. This, the weight of water displaced 
by the pattern, is multiplied by the sp. gr. of the 
metal in which it is to be cast; the quotient 
equals the weight of the Capang repie Thus, 
supposing a pattern displa 4ł}lb. of water, 
and that the sp. gr. of average cast iron be taken 
at 7°3, we shall t 

, £25 x 7:3 = 3llb. = weight of casting. 
This is a very accurate way, presuming that a 
proper vessel is available by which no waste of 
overflow water occurs; but as it needs some 
special apparatus, it is hardly suitable for large 
patterns, and is seldom resorted to except in 
those cases where accurate weight is of the 
utmost importance. 

Another and a most abominable method is to 
weigh the pattern itself, and multiply that by 
16, which is clad ped to represent the relative 
weights of dry yellow pine and cast iron. This 
leaves out of consideration the various densities 
of different qualities of pine, and the presence of 
screws, naile, or other foreign substances in the 
pattern. We simply mention this by the way, 
and pass on. 

Let us take, as a a example of the 
method of calculating by cubic inches, the cog- 
wheel in Fig. 3, p. 143, partly reproduced here, 


F CROSS RIBS 


Dix È LENCTH 0 


Fig. 2 a for convenience of reference. This 
is a 8 casting, so we must reduce to inches, 
feet being too large a factor. 

First of all, then, take the rim. Its outer 
diameter is 2ft. 5in., its thickness fin., the aver- 
age or mean diameter, therefore, being 2ft. 4fin. 

o save the labour of calculation, we turn to a 
table of circumferences, and find that the cir- 
cumference of such a ring is 89in.; therefore, 
imagining the rim unrolled, it becomes 

l strip 89in. x 3łin. x gin.= 180:6 cubic inches. 

Then the teeth. Imagine all the points of the 
teeth, a, broken off along the pitch lineand inserted 
between the roots, 6. e see that a continuous 
ring is formed (neglecting the slight allowance 
for clearance). e mean diameter of this ring 
will then be taken, and its circumference deduced. 
Then, at 2ft. 535 in. average diameter, it is 

92in. x 34 x 474 = 130 cubic inches. 
The boss in like manner may be imagined to be 
a simple ring piercing the arms, and can be 
reckoned thus: 

One solid cylinder Sin. diameter x 43 long — 
one cylinder 24in. diameter x 44 long. A disc 
in. diameter by lin. thick will be found on 


1 


a 
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referring to a table of areas, to contain 19°6 
cubic inches: one 2}in. diameter by lin. thick 
will contain 49 cubic inches. Subtract the one 
from the other, and multiply by 44; the quotient 
is the number of cubic inches in the boss. 

156-6 — 4:9 x 4} = 60:2 cubic inches. 

The rib or flange within the rim will at J wide 
average 2ſt. 3żin. in diameter. Then it will 
contain— 

85:2 x 32 x $ = 33-3 cubic inches. 

There wiil be six arms extending from boss to 
rim averaging 21½ in width. Therefore, we 
have— 

Six pieces 103 x 2,%, x jin. = 97:2 cubic inches. 
Feathers or crogs-ribs likewise. 

Six pieces 113 x 23 x # = 109°8 cubic inches. 

Hollows add so little to the weight of a casting 
that they are generally taken no account of, or 
something else is set off against them. If the 
weight is desired so very precisely, they can be 
reduced to triangles, and the triangles in turn to 
rectangles. | 

These totals of cubic inches should now be 
added together, and multiplied by 263, which 
will give the weight of the wheel in lb. 

Reckoning out, we find that there will be 
1611b. weight of cast iron in this wheel. 

There are rules given in various books for 
calculating the weights of wheel castings by 
their diameter and pitch. They are principally 
useful where approximate weights are desired, or 
where wheels are made by the same rules from 
which these formule are deduced. Three such 
rules given by three different authorities yield 
the following results in the wheel we have been 
considering. It contains— 

75 teeth of lain. pitch, and is 3}in. wide, and 
2ft. 6in. diameter. 
Formula from D. K. Clark, 11115 
7 n i 
s 55 Bon 158-4Ib.* 


In a wheel weighing several cwts. tho differ- 
ence would be more marked. The ring of a 
. bevel wheel might appear at first sight to offer a 
difficulty in the way of ee Ke diameter 
ing at every point. But if we take average 
2 and average thickness, it will be just 
the same as though we divided it into an infinite 
number of sections, and reckoning each separately 
added their totals together afterwards. 

The recesses in a mortise wheel will not com- 
plicate the matter in the least, for after finding 
the number of cubic inches in the ring, on the 
assumption that it is solid throughout, we need 
then only find the number of cubic inches in 
each mortise, multiply that by the number of 
mortises, and subtract the sum total from the 
number of inches in the solid ring. 


A more intricate piece of work, such as a steam 
cylinder, with passage and perhaps jacket cores, 
with webs of metal of odd shapes, curved brackets 
and feet, and such like, should be divided out 
piecemeal on the drawing itself in order to get 
exact dimensions. Without this precaution we 
are likely to reckon some portions twice over, or 
to omit some part altogether. In reckoning, it 
should be our aim to simplify matters as far as 
possible by reducing everything to circular or 
rectangulur form. 

The weight of parallel pipes and columns may 
be obtained from tables. Either by tables of 
weights for pipe of various thicknesses, or by a 
table of solid cylinders. Thus—tables are given 
of the weight of solid cylinders a foot long in all 
engineers’ books of reference. All we have to 
dois to take the weight of a cylinder equivalent 
to the outer diameter of our pipe, and subtragt 


* Theyare the following: 
= (05 + 08 p) d (1 + 010d). 
d = diameter in feet. 
P= pitch in inches. 
05 = constant. 
W = weight per inch of breadth. 
Bevel wheels to be taken at } to f the weight of spur 


Ones. 
—(D. K. Clark. Rules, Tables, and Data,” page 741, 
Edit. 1878.) 


W=KN b,?, 
p = pitch. 
b = breadth of face. 
N = number of teeth. 
K = 0:36 for spur wheels, 0· 325 for bevels. 
— Unwin, * Machine Deign," page 222.) 
W=(Dx P> W)+(yDx Ps» W) u. 


D = p diameter in feet. 
P = pitch in inches. 
W = width on face in inches, 
M = 12 for spur wheels, 10 for bevels. 
W = weight in lbs. 
— Box, Mill Gear ing,“ page 24.) 


AIR VESSEL 
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from that the weight of one equal in diameter to 
the bore of the pipe. Or if such tables are not at 
hand, we can get the average diameter, thence 
obtain the circumference, and multiply that by 
the length of the pipe and its thickness. In a 
taper column we must take the average diameter, 
and reckon then as though it were parallel.* 

If we have a column with a quantity of 
mouldings and ornamental work, where it would 
be impossible to strike an average, we must 
divide into sections, calculate each separately, and 
adding their totals together thence deduce the 
weight. 

a casting weighs several cwts., it is incon- 
venient to have a sum total in Ib. The multi- 
plicr 009 will convert Ibs. into cwts. 

In the calculation of weights I find decimals 
on the whole more convenient than vulgar frac- 
tions, and inches more convenient than feet. 
Thus it is easier to multiply— 

11.87in. x 6°7oin. x 4°62in. 
than to multiply 
1Izin. x 6ĝin. x 4;in. 
and to multiply 
69°7oin. + 14°37in. 
than 


5ft. 9zin. x lft. 2gin. 

We have assumed that tables of areas and cir- 
cumferences are always ready to hand so they 
are in the workshop. But when a man is sent 
out to take dimensions for a casting, it sometimes 
happens that an approximate weight is required 
at the same time. It is well, therefore, to bear 


in mind that— 
Diam.* x 7854 = area 
Diam. x 314159 = circumference, 


Or, 

7: 22 :: diam. : circumference, 
and that cubic inches divided by 4 give pounds 
nearly. 

Multipliers for the Common Metals. 


Cubic in. x 263 = Ib. cast iron 
75 „„ „ 288 = ,, steel 
„ „ „ 3 = „ brass 
” 595 n 413 77 lead 
57 55 » 975 = y teper 
39 ” 93. 77 * 


PRACTICAL NOTES ON PLUM BIN d.— 
LXXVIII.t+ 
By P. J. Davizs, H.M.A.S.P., &c. 
(Continued from page 570.) 
Clean and Dirty-Water Rams. 


1 kind of ram is used for the purpose of 
raising a clean water by means of a dirty 
water, for an illustration of which, see Fig. 373. D 


A correct rule for finding the weight of a lineal foot 
of pipe in Ib. is this: 
W = K (D? — 1 

weight of a lineal foot in Ibs. 

D = outside diameter of pipe in inches. 

d = inside 12 s. ‘9 9 

K = a multiplier 2°45 for cast iron. 

282 for brass. 

+ From the Building News, 


All righte reserved. 
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is the flange for connecting the trunk, E the by 
of the ram, I the beat-valve, Q the air-chambz 
valve, S the ordinary rising main outlet leding 
from the air- chamber T. Suppose a dix d 
metal to be placed between the flanges as at(, 
then this machine will do the work of an od: 
nary ram. But let this pipe be open, and te 
valve way GQ be closed as shown, with t: 
stopcock a, or otherwise, and let W in the wata- 
chamber be a thick and weighted indiarubbe 
diaphragm to cover over the waterway in te 
body, and as shown at V; let this diaphragm de 
bent downwards as shown ; now let this chamber 
Z be full of water, as also the pipes Y and AB, 


2 tA A 1 N i 


— 


a\oin 


to the 
Z let 


an outlet valve be fixed as shown, to open 1 


let the pipe Y have a valve opening in 
chamber Z, and on the top of the opening 


wards and into the rising main A B; d and ait 
are the snifting holes, as spoken of in F. 5 e 
éc. Suppose all to be as escribed, and the 
charged with water; let the rising mam Lar 
be provided with a stopcock AG to conn there 
rising main A B to the air-chamber T, oF © ang 
wise. This will necessitate only one ig 
main and one air chamber; but another 
main and air vessel A D may be employs -n ries 
the ram be put to work; the pulse a walet 
against the seating, and the velocity of i rise 
swings onward, and would cause it a 
through the waterway G, but it cannot to oe 
of the stopcock a. It swinge on 


ee ad 


“a 


. 
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underside of the diaphragm V and W, which is 


thereby beat upwards, and by reason of this up- 


ward movement, it forces out the water from the 
water chamber, and through the valve Z, and 
through the pipe A B and valve A H into the air 
<hambor A D, and into the rising main: then the 
valve Z closes, and tho water in the body of the 
ram being released from pressure by reason of 
the beat valve opening, the weighted diaphragm 
falls back, and the inlet valve Y opens, and more 


‘water is drawn into or enters the water chamber. 


‘When this is done the water in the trunk D 
again starts into motion, and soon by its ac- 
celerated motion gains a certain inertia, and the 


beat valve I is aguin carried forward, which, 


being suddenly stopped, causes the water in the 
body to again urge forward, when its momentum 
again causes the rubber diaphragm V and W to 


rise, and so on alternately. 
Now you have scen that by means of a dia- 


5 the ram can be made to pump upa 


ifferont fluid to that by which it is worked. 


Instead of using a diaphragm a bucket or plunger 


may be employed—for this refer to Blake's ram, 


made by Blake, of Accrington, one of the best 
In this ram may 
be seen at Da large piston working within the 
cylinder C, and which is branched on the top of 
the body of the ram. At tho other end of the 
piston- rod, and at E, is a piston or cup bucket 
An enlirged view of this 


makers to be found (Fig. 374). 


working upwards. 
piston and cup leather is shown at E E and D D. 


On the top of the eee is fixed a spring F, to 
motion to this cup leather or 


give the downwar 


piston. This draws the water up the suction- 


pipe I and opens the valve K as in the ordinary 


plunger pump. Now let the foot valve M close, 


as in the ordinary manner; the inertia of the 
water being onward, the water strikes the head 
of the piston D with a momentum equal to the 
velocity and weight of the water within the 
The piston D having received 


body of the ram. 
an upward blow or thrust, it is at once communi- 
cated to the piston or bucket leather E, which in 
its turn forces the watcr onward through the air 


chamber valve J, and so on into the air chamber 


H and up the pipe L. (Notice—the proper place 
for this piston D is at the end of the body Z, 
where it will give the best effect.) 


(To be continued.) * 


BERTHELOT ON EXPLOSIVES.—III. 


N reality the study of the new explosives, gun- 
cotton and nitro-glycerine, leads to a botter un- 
derstanding in the knowledge of the meuns of propa- 
gation of the chemical reaction in the midst of a 
mass during combustion, and it has greatly modified 
the ideas which have been held on this subject. 
Formerly, when black powder was the ouly known 
explosive, its ignition was all that demanded atten- 
tion: the effects of the explosion that followed did 
not appear dependent on the process of ignition. 
But nitro-glycerine and dynamite have shown 
singular differences in this connection. In order 
that these may be perfectly understood, it is neces- 


sary to first consider those phenomena of shock and 
other analogous causes capable of producing a 


deflagration. The shock will hardly produce by 
itself the decomposition if a substance absorbs heat, 
unless we refer to colossal masscs animated by 
enormous living force, and which are concentrating 
all their action on a very small quantity of matter, 
something which is very difficult to produce. 

instance, the living force of a weight of 1630 kilo- 


grams falling from the height of a metre, would be. 


necessary to decompose one grain of water, that is 
by supposing that it would be possible to transmit 

a grain of water, by any means, the entire amount 
of this living force. On the other hand, if the de- 
composition of the substance gives off heat, one 
would suppose that a living force which was limited 
would be sufticient to produce it, provided that it 
was in condition to be applied completely to a very 
small quantity of substance which it raises to the 
degree of temperature necessary in order to deter- 
mine the reaction. Thus, for instance, several 
strokes of a hammer violently struck on some 
powdered potassium chlorate, wrapped up in asheet 
of platinum and placed on an anvil, is sufticient to 
produce traces of potassium chloride that are quite 
perceptible ; while potassium sulphate will give no 
indications of decomposition under the same condi- 
tions. But it must be remembered that the decom- 
position of potassium sulphate into potassium 
sulphide and oxygen absorbs heat, while the de- 
composition of potassium chlorate into potassium 
chloride gives off heat (11,000 calories for potassium 
chlorate). This condition is, however, not sufficient 
to cause a shock to produce detonation. It is still 
necessary that the live force, developed by the de- 
composition of the first portions, should be com- 


Yor 


municated to adjoining portions, in such a way as 
to determine, step by step, the decomposition of the 
entire mass. The shock from the hammer which is 
not sufficient to produce these conditions with pure 
potassium chlorate is, on the other hand, effi- 
cacious with nitro-glycerine. The fall of a weight 
17 kgrams. from a height of 0°25 metre is sufficient 
to cause the explosion of a single drop of nitro- 
glycerine occupying a surface of 2 c.cm. square. 


According to the process used for igniting, the 
dynamite may be decomposed quietly and without 
flame, or else it may burn with considerable 
vivacity, or else produce a detonation, properly so 
called, which may be sometimes moderate, some- 
times capable of dislocating rozks, sometimes even 
of destroying them in situ, and producing the most 
violent effects. The substances which are the 
cause of these last - named resulta have been 

cially designated as detonators. M. Nobel was 
the first to observe these effects on nitro-glycerine 
(in 1864), and he then deduced a suitable process 
by which it could be made to detonate with cer- 
tainty by means of a cap containing mercury 
fulmmate. Gun- cotton does not show any less 
difference. Abel has published in this connection 
since 1868, many very curious experiments, which 
tend to establish a great diversity between the 
conditious of deflagration of this substance varying 
with the method of ignition. Roux and Sarran 
have generalised these phenomena by distinguishing 
what are known as explosions of the first and of 
the second order. However strange this diversity 
may appear at first sight, I nevertheless believe 
that the thermo-dynamic theories are capable of 
accounting for it, by a suitable analysis of the 
phenomena of the shock. In truth, the diversity 
of the explosive penomens depends upon the 
rapidity with which this reaction propagates itself, 
and the more or less intense pressure which results 
from it. Let the case be a more simple one, such 
as an explosion caused by the fall of a weight from 
a certain height. At first one would be disposed to 
charge the effects observed to the heat given off by 
the pressure due td the shock of the weight sud- 
denly arrested. But calculation shows that the 
arresting of a weight of several kilogrammes, 
falling 0˙25m., or 0°50 in height, would not be 
capable of raising the temperature of the explosive 
mass more than a fraction of a degree, if the re- 
sulting heat was dispersed uniformly throughout 
the eutire mass; this would not then attain an 
clevated temperature, that of 190 degroes, for 
instance, for nitro-glycerine, a temperature to 
which it appears necessary to suddenly raise the 
entire mass in order to produce an explosion. It is 
by another mechanism that the living force of the 
weight which is transformed into heat becomes the 
origin of the observed effects. 


It is sufficient to admit that the pressures which 
arise from the shock exercised on the surface of the 
nitro-glycerine being too rapid to become uniformly 
dispersed throughout the entire mass, the transfor- 
mation of the live force into heat takes place 
especially among the first layers reached by the 
shock. {r it is sufficiently violent it may thus be 
rapidly elevated to 200’, and they will be imme- 
ately decomposed and producing a large quantity 
of gas. The production of gas is in its turn 80 
violent, that the shocking body has not had time to 
displace itself, aud that the sudden detention of the 
gases of explosion produces a new shock probably 
more violent than the first on the layer situated 
below. The living force of this same shock is 
changed into heat in the layers which it first 
reaches. It produces the explosion, and this alter- 
native between a shock, developing a live force 
which changes into heat and a production of 
heat which elevates the temperature of the heated 
layers up to the degree of a new explosion capable of 
reproducing a shock; this alternative propagates 
the reaction, molecule by molecule, through the 
entire mass. The propagation of the deflugration 
takes place this way in consequence of pheuomena 
comparable to those which produce a sonorous 
mass; that is to say, by producing a real explosive 
which advances with a rapidity incomparably 
greater than that of a simple 
the contact of a body in ignition, and operating 
under conditions where the guses expand freely in 

roportion to their production. This is not all. 

he reaction started by the first shock in a given 
explosive material is propagated with a rapidity 
which depends upon the iutensity of the first shock, 
poe that its living force, changed into heat 

etermines the intensity of the first explosion, and 
in consequence that of the entire series of consecu- 
tive effects. For the intensity of the first shock 
may vary considerably, according to the method by 
which it is produced. The effect of a blow from a 
hammer may vary in its duration—for example— 
from the one one-hundredth to the one ten-thou- 
sandth of a second, according as one strikes with a 
hammer having a flexible handle, or with a block 
of steel, that is according to the experiments of M. 
Marcel Duprez. From this it may be seen that the 
explosion of a solid mass or a liquid may develop 


itself according to an infinite number of different 
laws, each one of which is determined, all other 
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things being equal, by the original impulse. The 
more violent the initial shock, the greater will be 
the resulting violence of the decomposition, and the 

eater will be the pressures which are exercised 

uring the entire converse of this decomposition. 

One and the same explosive substance may produce 
very different effects according to the method of 
ignition. 

The effects likewise differ as the substance is pure 
or mixed with a foreign substance, and in accord- 
ance with the structure of the latter. This feature 
is shown by dynamite, a mixture of nitro-glycerine 
with silicon, which has lost the greater part of its 
sensibility to an ordi shock, but remains explo- 
sive to the shock of a ball, and above all, to that of 
mercury fulminate. The addition of a few per 
cent. of camphor to dynamite will still er 
diminish its explosive qualities to such an extent 
even, that it no longer detonate except with 
strong fulminate caps. 

Gun-cotton, impregnated with water, or with 

becomes likewise insensible to a shock ; for 
its 5 then 5 requires the use of a small 
supplementary cartridge of -cotton, itself 
charged with fulminate. ew 

If larger quantities of campar are mixed with 
nitrated cellulose, the susceptibility to explode by a 
shock is almost completely destroyed, at least at 
ordinary temperatures: hence this mixture forms 
a substance which is used to-day for many pur- 
pones in tho arts under the name of celliioid. 

he change brought about by the addition of 
camphor and resinous substances to the ex- 
plosive wer of similar substances, is the 
result of a modification brought about in the 
cohesion of the mass. This has acquired a 
certain elasticity and a solidity of parts, in 
consequence of which the initial sh of the 
detonator propagates itself at first in a much 
greater mass. Besides a portion of the effects are 
expended by the work of tearing up and separation, 
there still remains the smaller portion which is 
capable of producing heat in the parts directly 
struck, this heating, however, being dispersed 
through a larger mass. Therefore, a sudden 
elevation of temperature at one spot, capable of 
producing consecutive chemical and mechanical 
action can only be produced with difficulty; it 
requires the employment of much greater weight 
of the detonator. This follows always in con- 
sideration of the preceding theory. 


But camphor, on the contrary, should not pro- 
duce, and does not, as experience goes to prove, 
any specific action on a discontinuous powder, such 
as the potassium chlorate powders. It is on this 
account that it is necessary, equally as well to take 
into consideration that frozen dynamite jelly 
possesses a sensibility to shock comparable to that 
of nitro-glycerine if the solidity of the parts have 
become destroyed by the crystallisation of that sub- 
stance. 

The importace of caps may be clearly seen from 
the foregoing. Upto the present time they have 
simply been regarded as agents, seemingly to com- 
municate the ignition to the powder. In reality, 
these caps, as long as they are of sufficicnt size 
regulate by their nature the character of the initial 
shock, and in consequence the character of the 
entire explosion. In this case they receive the 
name of delunators, properly so called. Mercury 
fulminate is used for this purpose particularly, on 
account of its beiug more powerful, that is to say, 
its shock is more violent and more sudden than 
that of any other substance, which is explained by 
the greatness of the pressure which it develops by 
detonating within its own volume (nearly 40, 00 
atmospheres). 

The term burning is specially given to progress- 
ive combustion, the expression detonation being 
reserved for rapid and almost instantancous 
combustions. Hence we obtain the distinction 
proposed by M. Sarran between detonations of the 
tirat order, such as those of black powder, whose 
detonation is the starting point of the series of 
burnings, and the detouations of the second order, 
or detonations proper, such as those of nitro- 
lycerine induced by a powerful cap of mercury 
fulminate. However, the known facts do not, in 
my opinion, oblige us to admit of a difference of 
nature or of a sharp line of demarkation between 
the two varieties of phenomena. They tend rather 
to cause them to present an indefinite variety, in- 
cluded between the two extreme limit, as follows: 


First. The detonation of the explosive in its own. 
volume, reaching the maximum of temperature and 
of pressure, and in consequence, the maximum of 
rapidity of which the chemical reaction takin 

lace under these conditions is susceptible. This 
detonation is specially induced by a very quick 
shock. The gases formed at the point where the 
shock is produced have not, so to speak, the time to 
be displaced, and so communicate their living force 
to the parts in contact; the action is thus pro- 
arataa throughout the entire mass with a sort of 
regularity. Itis to this order of detonation that 
the rapidity of propagation belongs, so different 
from that of the combustion of black powder, 
which has been measured in comparison 


Possible extraordinary total reflection occurs for obliquely upon the film. its 


rays (in a principal plane of section) inclined at 
A about 10° to the balsam film giving rise to the limit 


5,000 to 7,000 metres in gun-cotton, powdered and 
compressed in long tubes of lead. . 

Second. e progressive burning propagating 
itself from particle to particle in conditions where 


isi risms in w this blue iris, and the 

total reflection of the extraordinary ray which 

produces it, are got rid of. This can be done by 

cutting the crystal so that (1) the balsam film lies 

m a principal plane of section, and (2) the crys- 

burning that we refer the rapidity of combustion of tallographic axis is at right angles to the axis of 
rism. 


the detonatin 8, as measured b Bunsen. | the . 
In soled 4, i i the e result of this mode of orientation of the axis 


18 to gain 9° of angular aperture at this 
side of the “field ” Supposing theangles piece a 
made by the film and y the terminal planes wit 

the axis of the Prism to be the same as in the Nicol 


It is 


wn at its point of emergence from the elliy 
meets the limiting surface at B., which Jalls insid 


Fd. 4. 


cting back the ordinary ray more than 
g | in the Nicol prism by making the terminal faces 
more oblique ; but there is then more loss of light 


thin layer. Dam g&un-cotton that is not inflam- 
mable in the co d, also furnishes & number of 
illustrations of this dispersion, resulting from the 


the dotted circle. In this case it is imposeible to 


draw a tangent back to the dotted circle ; 
ment his original paper by the following additional are in the ordinary 
remarks and diagrams, Nicol cut off totally, and the limit or their 
Fig. I is the ordin transmission ig in the ordinary Nicol marked by the 
well-known blue band. : 
Fig. 5 shows the wave-surfaces in the new prism, 


(To be continued.) 
— 
THOMPSON'S POLARISING PRISM.* 
Note the polarising prism of Nicol nor that 
atter 


of Foucault can be re ed as perfect. The 
lally has so amall an aperture 


ig. 2 is the Hartnack rism, so cut that the 
I the opie 180 i 
Fig. 3 is the Thompson wide-ang ed prism, cut so 
that the film of balsam is in a principal plane of 
section, and the longitudinal axis at right angles to 
the optic axis of the crystal. 


Film inclined about 23? Film ndicular to optic 
to long axis of prism. axis. Lon itudinal axis 
End faces mostly make of pri oes not lie at 
68° with the long axis. rig ae tothe optic | tan 
Optic axis inclined at axis of the crystal. 
about 43° to planes of 
end faces, (X optical 
axis.) 


follows: — The critical angle of total reflection bei 
different for ordi and extraordi rays, the 
ordinary ray ig totally reflected and thrown out of 
the fiel at an incidence at which the ex rdinary 
ray is still itted, the available fleld of polar- 
ised light being the region between the ints where 
the extraordinary ray itself i 
flection and the ordin 

reflection. The former Imi i 
prisms marked by a broad 
colour ; the latter is delimi 


— 
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CUTTING AND SETTING PRECIOUS 
STONES. 


8 
erence- bands can be seen. 
interference-fringes was ex 


of colours, are lished in such manner 

1877, in a paper which ap heighten this effect as much as possible, which ig 
ings of the Physical Society ef faceta i i bed by making a large number af 

157. In the Fenai prism a The iant is an example. Precious 
the field occurs, interference-fringes 


at both limits. 

The refractive index of balsam for light of mean 
refrangibility may be taken at 1°64, that of the 
ordinary ray in cale-spar ag 1°66, that of the ex- 
traordinary ray as 1°487, The reciprocals of these 


stones that do not stallise, and are distinguished 
‘like the opal, or peculiar effects 
The reason why the new method of cutting ight, like the cat's eye, are usually polished 
secures a wider angle to the field of the extraordin- round or oval like a loaf of bread or a half 4 
ary ray may be further elucidated by the diagrams ©gg- Gems are set in two different Tan, dia- 
igs. 4 and 5. i i 
are very nearly in the respective proportions of 65, ig. 4 is to demonstrate the point that in the 
57.60. The extraordi index, however, is 1.487 ordinary N icol, although the maximum refractiye 
only for rays at right angles to the crystallographic | i traordi 
axis, having there a mi um, and increasing up to 
1°66 for rays whose direction coincides with 


and partly within the erical wave-surface for 
Canada balsam, while the spherical Wu ve-surface 


n 
of the sheet of ordinary waves lies wholly within. | th upper surface is generally made flat and T00 


respect to the optic axis that their corresponding 
portion of the e ipsoidal wave-surface lies within trao 
the spherical wave-surface for balsam. As the | i 


Nicol priam ig usually Constructed, this limit of ( 
From the Journal of the Royal Lieroecopical Society. 
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9 a much finer appearance than if it were set 
ree. 

When setting common stones in cheap goods, 
they do not take the trouble to line the box with 
tinfoil, but merely give it a coat of some coloured 
varnish. This method is not one to be recommended, 
for a stone that has the foil beneath it looks much 
handsomer. In order to make a cheap article with 
genuine stones the following ingenious device is 
resorted to. Thin slips of some gem, as emerald, 
for example, are backed up with a glass of exactl 
the same colour, and the glass likewise polished. 
By setting one of these double stones with the real 
stone outward and the glass beneath, the surface 
will, of course, exhibit all the properties of the gem, 
such as hardness, &c. These half genuine stones 
are known as underlaid gems,” or in French as 
“í pierres fines doublcs.”? When these underlaid 
gems are skilfully set, it is difficult even for the 
expert to distinguish them from perfectly genuine 
stones. But still it is ony to distinguish them by 
holding the stone before the eye in such a manner 
that the light reflected from the top enters the eye 
at an oblique angle; the surface where the stone 
and glass meet can be distinctly recognised by the 
difference in the refractive wer of the two 
media, having the a rance of a crack or flaw in 
the stone. The public are frequently deceived by 
dealers who represent these underlaid stones as 
being perfectly genuine.—A. WAGNER in Neuste 
Erfindungen. 


THE ANCIENT HISTORY OF 
SOMERSET. 


T the meeting of the Somerset Archeological 
Society, Prof. Boyd Dawkins lectured on the 
ancient history of the county, taking his subject 
from the collection of stone implements exhibited. 
He remarked that the implements were of a 
very rude character, such as auy of them might 
make for themselves if they took a couple of pebbles, 
chip them carefully one against the other, 
leaving just one end of the pebble so as to be able to 
catch it in their hand. These implements had been 
found in that district, so far as he knew, only in 
one place—viz., the valley of the Axe. That the 
were of human origin there could be no doubt, an 
it was, therefore, clear that in ancient times man 
was living in the valley of the Axe, in a place 
which was now, he believed, covered by 20 or 30ft. 
of sand. The question that would occur was, What 
sort of a man was her and upon that point he 
thought they were able to get a tolerably clear idea. 
Implements of this kind had been found elsewhere, 
in association with the remains of different kinds of 
animals, and he had no mammer of doubt that these 
men who left implements in the valley of the Axe 
were in the habit of hunting the animals that then 
lived in these districts, for if bones of animals had 
not been found in that district, he understood re- 
mains of animals had been found in the Mendips. 
The type of hunter of those days was the man who 
hunted the wild deer, the bison, horses, the lion, the 
cave bear, &c. In putting these points before them, 
he was dealing with the fringe of a very great sub- 
ject. Implements of this sort were widely spread 
over the face of Europe, and they had also been 
found in certain parts of America. Consequently 
they were face to face with a problem of no incon- 
siderable importance. In the old and new worlds 
they had evidence of the existence of an ancient 
type of hunter, widely spread, using the same kind 
of implements in this country, in the Mediterranean 
district, in Palestine, in the tropical junglesof India, 
and also in the far-off region of the United States. 
Thus they saw their hunter was exceedingly widely 
spread, and that they must look upon these rude 
implements as respecting the former existence of a 
very widespread barbarism. If he were asked to 
explain why it was they were so widely spread and 
so uniform, he could only answer in one way— 
namely, that these implements represented a 
E condition of barbarism, out of which man- 
ind had through long ages ually emerged. 
He did not know that he would add very much to 
_ that idea, but he might mention that occasionally 
fragments of humd¢h bones had been found in as- 
sociation with these remains. They were not 
sufficient to tell them anything about the physique 
of these people, but they told them one thing worth 
knowing—that this primeval man who used these 
implements was not the missing link, not half man 
aud half monkey, but that he had bones very much 
as they had, and he did not know that he differed 
very much from the lower types of mankind at the 
present time. But they had a newer race of man, 
also found in Somersetshire, and also associated 
with those animals which he had mentioned, and 
which were so admirably represented in the 
Taunton Museum. That was to say, the man known 
under the name of the Cave Man. In Wookey 
Cave Mr. Sanford and himself were fortunate 
enough to make a series of discoveries which pointed 
beyond doubt tothe existence of a higher type of 
man in that district than that type of man which he 
had mentioned. That man was essentially a 


hunter, unacquainted with the arts of agriculture, 
unaccompanied in that dra aban by the dog. He 
was just a rude hunter, but he was a higher type 
of hunter than the one who went before him, and 
he was in the habit occasionally of representing by 
illustrations the animals which he hunted. Ahe 
general result of the whole of this line of inquiry 
was to show that he was in all probability identical 
in race with the Esquimaux. Thus among the 
N inhabitants they had first the nameless 
unter to whom ea | might apply the term the 
river-drift hunter, and then in the long course of 
ages they had the higher type of hunter known us 
the Cave Man. Then, as to the interval which 
separated these two races of men, and these strange 
extinct racesto which he had alluded —the elephant, 
the rhinoceros, and other creatures which were 
hunted by primeval man in this country—from the 
present order of things, he would say in the long 
course of ages the animals which had become extinct 
gradually disappeared, and they found a new set 
of creatures come in, the latter represented by the 
domestic animals—pigs, cows, domestic horses, dogs, 
and the like all came in, all under the guardianship 
of man. The arts of agriculture, too, appeared, 
and all these were associated with other imple- 
ments—those stone axes, which had been ground tu 
a good edge, and which were now named the 
Neolithic axes, or the polished stones axes, of a 
later age. Then came bronze implements. and sub- 
sequently iron was brought into use. Thus they 
found themselves confronted with the dawn 
of history in this part of the world. If 
they asked him how long all these things were se- 
parated from the present day, he frankly said he 
was not able even to offer a guess. He could only 
fix his data by historical records—by written docu- 
ments, in which he found not merely a certain string 
of events recorded, but in which he could also 
measure the intervals between events, and when he 
reviewed the documentary evidence in his survey 
of the remote past, he had no means of measurin 
the intervals in terms of years. Therefore it woul 
be ridiculous in him to give them a data in terms of 
ears of the time when these most ancient in- 
bitants of Somersetshire were living in the 
district. 
—— 


INTENSIFICATION OF GELATINE 
PLATES.° 


HE greatest drawback to gelatine plates has 
been the want of aproper intensifier after 
fixing. Many negatives are perfect in every re- 
spect except for the want of a little more density to 
bring them up to proper printing quality. Several 
methods of mercurial intensification have been put 
forward ; but to no purpose, as the negative changes 
by light more or less. I myself have never liked 
mercury in any form, for the reason that when I 
attempt to alter a negative I never know how much 
or how little intensity I shall get after its applica- 
tion; and, again, there is always more or less 
clogging or blocking up of the fine detail, with the 
ek a nine cases out of ten, of absolute ruin to 
the negative. Ihave no doubt that many thousands 
of negatives have been sacrificed in this way. 

I think photographers, both amateur and pro- 
fessional, by N are more certain than formerly 
in the early days of the gelatine process in getting 
their negatives somewhere near the mark as to 
density. I can now judge pretty well, but at times 
one is apt to be a little out in judgment and fall a 
little short; and for the want of a ready and relia- 
ble system of intensification many stick fast. I have 
made innumerable experiments in this direction, and 
I was certain that the result must be gained by 
redevelopment with silver after fixing, as with a 
wet plate. Itis now about six months since I set 
to work in earnest to find out some method that I 
could recommend without any drawback, and I now 
believe that I have accomplished it. 

It is a well-known fact that to develop a gelatine 
plate with alkaline pyro, the developer must be 
much more powerful t we dare use to develop a 
collodion emulsion plate. In my own work I use 
a much stronger developer than that usually recom- 
mended. I generally use as much as ten minims 
of liquor ammonia in my developer, well restrained 
with bromide of ammonium: and, by being able to 
use such a powerful developer, it occurred to me 
that, to gain the desired end, we must work in the 
same direction as regards an intensifier, and I found 
my surmises correct. Some years since I tried 
other fixing or clearing agents than hyposulphite of 
soda, as when this salt was used it was a risk to use 
silver and pyro. afterwards. I have employed 
cyanide of potassium with success at times, but I 
found the films were not always in the proper con- 
dition. At one time I also used sulphocyanide of 
ammonium. This, too. had certain drawbacks, and 
it required a great deal of washing to get md of it; 
but shers was a slight gain over hyposulphite of 
soda, as the film did not stain nearly so much on the 
application of pyro. and silver. But with all this 
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it was very slow work, and something was always 
wanting. I never found the preliminary wach of 
iodine was of much advantage to a gelatine lite ; 
it worked well for wet plates, but not so well for 
gelatine. 

There is another defect that is very vexatious in 
gelatine plates; that is, some of the plates, 
especially the larger sizes, have a thin end to them, 
sometimes owing to the glass not being perfectly 
flat. With the intensifier that I am about to pro- 
pose I find it very easy to get local intensity on such 
parts in just the same way as we used to do with 
wet plates, namely, by pouring the developer ou 
and off the place that may require it. I am also 
able to intensify a mere ghost of au image to good 
printing density with but very little trouble, pro- 
viding the shadows are free from deposit aud quite 
clear. The slightest veil in these parts comes up 
with the image, and a favourable result is uot 
obtained. If the shadows are only slightly veiled, 
allowing them to remain in the hyposulphite solu- 
tion for half-an-hour may clean them; if not, 
recourse must be had to other rengents, such as 

rchloride of iron followed by hypo. Care, 

owever, must be taken that its action is even. 

Before attempting to intensify the negative, all 
traces of hyposulphite of soda must be eliminated, 
and there 1s nothing better for the purpose than tha 
alum and citric acid solution. I make a stock 
solution, consisting of a saturated solution of com- 
mon alum, with one ounce of citric acid dissolved in 
every ten ounces. After the negative has been 
well washed place it in a dilute solution of the 
above (one part to four of water), and allow it to 
remain for about a quarter of an hour: then place 
in a developing measure (supposing u half-plute is 
being operated upon) about two drachms of the 
stock alum and citric-acid solution, aud add to it 
about two or three gruins of dry pyrogallic acid. 
Give it a shake round to dissolve; then drop in 
three or four drops of a tweuty-grain solution of 
nitrate of silver, and apply to the plate, holding 
the latter on a pneumatic holder aud pouring off 
from alternate corners. Ifthe film repel the solu- 
tion, just run the finger or a brush kept (clean) for 
the purpose over the repellent portion of the film. 
This is very energctic, aud the alum in the solution 
keeps back any trace of our enemy. hypo., that may 
be lurking about. I find it is not satisfactory to 
work in a dish when intensifying, as the back of 
the plate gets very cloudy, and sometimes as the 
solution gets brown it apparently discolours the 
film, but that all comes right afterwards. Silver is 
added according to the density required. When 
sufficient density is obtained, well wash and place 
for about five or ten minutes in the hy 
bath ; well wash again, and place in the dilute 
alum and citric solution. This will remove all 
colour, and if there were any greenish-yellow 
look about the negative before intensification it will 
be found to have all disappeared, and the result ig 
a negative in all respects equal to the finest wet 
plate. Care must be taken not to work the alum 
and citric bath too much, so as to foul it with the 
hypo. I allude to one used before intensification. 
I am sure if this be worked fairly, it will be found 

rfect and certain in its action. I have never 

eard of this system being put forward before, and 
trust it will be as useful to others as it has been to 
myself. 


EXPLOSIVE ALLOYS OF ZINC. 


LONG and interesting research carried on by 

M. Sainte-Claire Deville and M. Debray on 

this subject has, since the death of the former, been 
completed by Debray. The compounds of osmium 
cannot be separated mechanically. If oue eu- 
deavours to break them up in a steel mortur, the 
pieces of osmium-iridium penctrate the steel but do 
not break. Ir we melt the alloy with from . 
five to thirty times it weight of zinc, aud heat the 
mixture for some hours at a red heat, and then more 
strongly to volatilise the zinc, there remains a 
spongy, very friable mass, which is readily and 
completely attacked by a mixture of barium nitrate 
and barium peroxide—a material employed by thə 
author for the oxidation of osmium and iridium, 
and is then easily soluble in acids. As baryta is 
afterwards easily separated from solutions, the 
analysis of osmium-iridium alloys is rendered a 
very easy matter in this manner. What part the 
zinc plays in this reaction cannot be explained by 
the researches hitherto made ; but the carrying out 
of the experiment is in this wise. The zinc is melted 
at a red heat, and the osmium-iridium is then let 
down into it. A t development of heat is the 
result. The fused mass is to be kept at the tem- 
rature for from five to six hours, and after it has 
pecore cold the regulus is to be treated with dilute 
hydrochloric acid, which dissolves the zinc easily, 
while a black graphite-like mass remains, coutain- 
taining all the noble metals of the osmium-iridium 
alloy. The greater part of the iron present dissolves 
with the zinc, but a considerable quantity of the 
zinc remains combined with the two noble metals, 
and this quantity it is not possible to remove from 


. Axing 
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them by an 
residue, well was 
fecble smell of osmic acid, When hea 


SCIENTIFIC NEWS. 


— .. — 
Te number of known smal] planets has benn 

raised to 234, by the discovery of one of tho 
ninth magnitude on the 12th inst., by Professor 
Peters, o Clinton, New York. 


The death is announced of Baron von 
Wüllersdorf - Urbair, the commander of the 
Novara on her celebrated voyage round the 
world. The deceased was a vice-admiral in the 
Austrian navy, but was best known as a 8cientific 
officer, having been for many years director of 
the marine observatory and rofessor of astro. 

8 aval Academy in 


As this combustion of the alloy also takes place 


& counter pressure exceeding one atmosphere 
in racus without any ugagement of gas and 


Suppose, therefore, that the supply pipe of the 

i wi e reservoir of 
water heated, for instance, to 166° Cent. (330-8? 
Fahr.), and therefore at a tension of 7 atmospheres, 
into the reservoir 


it must be assumed that at 300° a great change of 
condition, involving a great evolution of heat, must 
take place. In the air these changes are im- 


ate. a r way it is oxidised 
a heated 1 8 mixture of anhydrous baryta The Astronomer Royal and Col. A. R. Clarke, 
ee e C. B., F. R. S., have been appointed to represent 
is country at the International Geodetic Con- 
Frese, which will be held in Rome next October. 
is Congress the adoption of a common 

Nuodium, on the other hand, and especially iridium The difference meridian and common time will be discussed. 


Comes constant as soon as the amount of heat ’ 

returned by the solution to the water, through the Opportunel ar 50 15 ee 1 work 
afterwards treated with hydrochloric acid, there th parates th be y| on Pp Heis, Inventor of the Te ephone, 
remain residues which, when heated to 300°, pass | equal to that i i yli . | with documentary testimony and translations 
over into an isomeric modification, the passing over ; i tw ometers, placed | of contemporary publications and the original 
being accompanied with a at evoluion of heat upon his trial engi es, on which these variations of pers of the inventor. has been issued by E. and 
f the heat the black temperature could. be exactly followed. Suppose, N. Spon. 
agun, that the work done in the cylinders is 300 
kilogrammetreg (2,160 foot-pounds) r second, 
which corresponds to 4 horse=power, ere will be, 
according to the mechanical theory of heat, an 


; 800 : 
absorption of 42 7 calories per second. The virtues with which, as ig usually the case with 
steam, therefore, which issues from the boiler, parts drugs of Eastern drugs, the Hoang -nan hag been 
with 7 i i i i i invested, there is no reason to doubt that it is a 


Says :—“ Quite apart from the extravagant 


similar appearances, Osmium is then the only 
Platinum meta] Which, when fused with zinc, does 
not retain some of it, and thus the action of the 
zino on the emium-iridium allo is readily ex- 
plained, Ik the heat which is eveloned by the 


e oiT ery alae of te ais Possess one of the notes of Pharmaceutical 
of the two reservoirs a iti cflicacy, in that it is very likely to kill if it fails 


Dr. Abhaté Pasha, chief physician to the 
Khedive and vice-president of the Egyptian 
Institute, is satisfied that the epidemic in Egypt 
is not true Asiatic cholera, but choleroid, a local 
malady which presents similar symptoms. 


Tho French Association for the Advancement 
of Science commenced its proceedings last week 
at Rouen, when the president, M. F. Passy, 
gave an address on the history of political 
economy. In the Engineering section a great. 
deal of time wag devoted to the various sugges- 
tions for improving the navigation of the Seine. 


The Iron and Steel Institute holds its autumn 
meeting at Middlesbrough on the 15th—20th of 
September, the samo week as the British Associa- 
tion commences. Mr. Bolckow is the chairman 
of the local committee, and the works at Eston, 
which belong to his company, together with 
those of the North Eastern Steel Co., are the 
chief features of attraction amongst the visits. 
An excursion wil] be made into the South Dur- 
ham coal district, to inspect the new methods of 
making coke and collecting and utilising all the 
by-products of the distillation of coal. 


A despatch from the commander of the French 
PS expedition in the Talisman Prof. A. 
Milne-Edwards—has been received, in Which he 
Stites that the expedition had so far Inet with 
complete success. The Talisnan proceeded some 
distance down tho coast of Africa, and then 
turned to St. Vincent, Cape Verde Islands. 
sounding all the way. The vessel at the date of 
the despatch was about to proceed with the last 
section of her voyage the investigation of the 

as are likely to be wanted Sargasso Sea. 


PRoFEssor Tnunsrox states that the co-efficients| It is said that a Dutch gentleman has offered a 
of friction of lubricated surfaces under pressure. as reward of 50,000 N orwegian krone (= about 
giveu in textbooks, are much too high ; instead of | 10d.), to the Ship which shall find the Dutch 
tto 7 Per cent., as stated therein, he has obtained Polar expedition, last deen in the autumn of last 


as low as one-fourth of l T cent. with sperm oil. N ; 
This, he says, is the best fe ever found for heavy | Year on board the “ana in the Kam 5 R 


Pressures, and he has made ex Tunents all the wa 
irom very light up to fifteen hundred pounds per 
inch of surface. he crank pins of beam engines 
on steamboats, where a thousand Pounds pressure 
to the sqnare inch is not uncommon, run as low as 
one-halt of 1 per cent. for the friction, 


Mr. T. S. H UMPIDGE, of University College 
Aberystwith, has made recent experiments on H, 
the horizontal component of the earth’s magnetism, 
by a method described by Mr. Andrew Gmy. He 
found the mean to be 0-17736 + 0-00048. 


mentioned explosive compound. 


— — 
5 —— 


CAUSTIC 89 A CONDENSER FOR 
LOCOMOTIVES, 
i 1 MORITZ HONIG MANN, of Grevenberg, 


as Invented a traction engine, especially 
Inteuded for use in Streets, mines, and tunnels, or 
Wherever the absence of noise, smoke, and disagree- 
able gases is desirable. The salient feature of his 
invention is the use of caustic soda to absorb the 
exhaust steala, aud to hberate a part of its latent 
vat to be employed in the production of additional 
Steam to drive the engine. If exhaust steam at a 
temperature of 2125 be injected into & solution 
of caustic soda ofa specific gravity of 1-7, the tem- 


— > — 


e central station, where the engines receive their 
supplies, at an expenditure of 1b. conl for eve 

10ib. water eva rated. Compared with other 
fireless engines, Mr. Honigmann's is exceeding] 

economical. The author of the article from which 
we quote estimates that in order to do the same 
work, an engine on the best system now in use 
would weigh 10 tons 16 ewt., where one of Mr. 


Ling neering, 


TE 
ee 


Music Printing Outfit.—Mr. Jabez Francis, 
of Rochford, Essex, has sent us a specimen of his 
music printing outtit, which consists of a numbor 
of rubber stamps mounted on holders, with a guide 
for use in Printing. The outfit also comprises a 
musi¢c-ruling pen, an inking pad, a bottle of ¢ B- 
tals for making the ink, and a box of „graph 
composition. With the aid of these stamps any 


Alor, it is evident that a part of its heat will travel 
throngh the Plates to the Water, if the temperature 
01 the latter be lower than that of the solution, and 


fo any great back pressure, Mr. Honigmann’s 
cugine is at work as a tramway locomotive, and 
will run i 


chimney. The boiler ig a cylindrica] reservoir of 
water heated tu a temperature Corresponding to the 


the magnetic and meteorological observations at 
the mouth of the Yenissei, under the command 
of M. Lamie, a licutenant in the Royal Nethar- 
lands N avy. A German steamer, the Leutse, 
which returned to the Weser at the close of last 
year's seuson, reported that she had sighted the 
Varna, in the company of the Danish vessel 
Dymphna, Lieutenant Hovgaard, with the Daniah 
olar expedition on bourd, fast in the ice in the 
ra Sea. Not long since some Samoyedes who 


it forms a hytate. In the formation of this 
chemical combination a considerable quantity 
of heat is liberated, and Mr. Honigmaun has 
drawn up tables of the boiling points and 
COTTCSPOMUIDE effective Pressures of different 
strengths of the solution of caustic soda, from which 
it appears that y solution of 60 parts of water to 
00 parts of soda can absorb vapour at a teusion of 
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had been, either during the winter or early in 
spring, on Nova Zemlya, stated that a European 
ship was frozen in off the eastern coast of that 
island. The Russian Government have already 
despatched a land expedition, under an 
engineering officer, M. Larssen, to search along 
the shores of Siberia. As to the missing Danes 
of the Dymphna, a Copenhagen merchant named 
amel has equipped and despatched a vessel at 
his own expense to search for them. 


The City of Rome, on her recent voyage home- 
wards, made a good run, which in some quarters 
is said to be the best on record.“ These runs 
will have to be as carefully timed as a sprint 
race soon, for minutes are of importance, and 
they are, considering the length of the run, as 
much as fifths of a second to the pedestrian. 


A statue of Daguerre was unveiled on Sunday 
lust at his native village of Cormeilles. The | will 
Times, in a remarkable article, says that the 
** depths of the sea are not beyond the reach of 
photography; and that ‘‘ nitrate of silver has 
been discarded as the medium in favour of gun- 
cotton and ether and uranium.’’ The D. T. says 
that the ‘‘ laws of photographic focussing are yet 
imperfectly understood,“ because hats are some- 
times larger than heads, while lower extremities 
are “apparently afflicted with elephantiasis.“ 


With the rapidly-increasing demand for india- 
rubber, it is satisfactory to learn that another 
tree has been found which is said to yield caout- 
chouc in abundance. It is the Prameria glandu- 
lifera J), which is common in Southern India 
and native in the forests of Cochin China. This 
news requires corroboration. 


The New Zealand Shipping Co.’s steamer, 
Tonic, has arrived at Plymouth from Lyttellton, 
New Zealand, in 86 days, having mude the pas- 
sage through the Straits of Magellan,—the first 
large steamship which has ventured to make the 
short cut. She brings 12,855 frozen carcases of 
sheep and 10,622 sacks of wheat. ‘This consign- 
ment of mutton arriving at atime when we are 
having a little hot weather, will put the experi- 
ment to a severe test. 


M. Fischer has been repeating Mr. Fletcher’s 
experiments on ‘* flameless combustion, and has 
examined the products. He finds that the 
composition of the gas corresponds with that of 
the gaseous mixture at the point of a-blowpipe 
flame or Bunsen burner. 


Experiments made at the Agricultural Experi- 
ments Station, Geneva, New York, with peas, 
show that from sixty-eight varieties, the earliest 
pods were obtained in fifty five days from sowing. 
Of seed peas, those saved from earliest matured 
pods showed an average difference in rapidity of 
growth of fourteen and a half per cent.; while 
amongst edible (that is, uscd green) peas, a 
difference of five days was obtained with seed 
sclected from the earliest ripened pods. The 
earliest matured seed also, in both cases, gave tho 
greatest yield. 


A new catalogue of scientific books and publica - 
tions principally relating to microscopy and the 
allied sciences will shortly be issued by W. P. 
Collins, 157, Great Pertland- street, W. We 
have received an early copy, and can recommend 
it to those who are seeking special treatises, 
society publications, journals, &c. Mr. Collins 
has a large collection of parts of Transactions, 
Journals, &c., that are out of print. An exten- 
sive list is given of works on general microscopy, 
and also on special branches such as Histology 

Animal, Vegetable, and Pathological), Micro- 
zotany, Micro-Chemistry, Petrology, &c. The 
list of textbooks is brought down to very recent 


LETTERS TO THE EDITOP 
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communications should be drawn up as brie as possible.) 


J. PassuORR EDWARDS., 


speaking of any letter 


mentioning 
which t appears, 


only, but in all other subjects: 


to write the whole body of physicks 


from whence great inconveniences derive their original. 
—Hontaigne’s Essays. 


— — 


“SOLAR PHYSICS”; 


21744. 
in Reuter’s telegram o 


great scarci 
bless my 80 


assuring norant an ane p 
in India scarcity invariably coexists with a sun- 
spot minimum, and that years of maxima are dis- 
tinguished b 

crops in the 
finer individuals 


who so sedulousl 


money for themselves and their hangers-on, under 
pretences which any honest and impartial observer 
must at once detect to be untrue. It is only by 
calling persistent attention to the falsifications of 
the allegations upon which these gentry found their 
claim to a national subsidy, that the true nature of 
their agitation will ever be made plain to the 
average taxpayer; and I hold it to be the duty of 
every honest man of science to lose no Spey 
of showing publicly exactly how much deference 
need be paid to mere impudent advertising and 
blatant assertion. 

Another illustration of the emptiness and humbug 
of sunspottery, too, occurs as I write. An amiable 
fanatic, now deceased (Who was, though, I really 
believe, honest in his hallucination), proclaimed that 
commercial panics practically only occurred coinci- 
dently with an absence of spots from the sun’s disc. 
Concurrently, however, with the splendid solar 
outbursts, of which I have spoken in the preceding 

agraph, we have a commercial panic in Amcrica. 
Have they a sun of their own on the other side of the 
Atlantic—or what? 

And this reminds me that no member of that most 
paltry sham, ‘‘ The Committee of Solar Physics, 
seems to have availed himself of the (unpatented) 
hint which I gave in letter 20894 (Vol. XXXVVI., 

. 404), as to the connection which ‘‘must”’ exist 
Between sunspots and great fires. The list which 
I compiled then, as sequent on the first solar out- 
burst of November, has been most terribly added to 
since, as every reader of the daily newspapers must 
be ably to testify. Now, what cau be more con- 
vincing? Indications of the most stupendous acti- 
vity on the sun’s disc, followed immediately by a 


date. We obsery A _ | series of terrestrial couflagrations almost unparul- 
se er ebene Nn en fg, ane cxtenh sl fes gte u ‘Ts 
the Microscope i be iasied shortly inference i8 obvious. Post hoc, propter hoc. We 


have ouly to watch for the advent of sunspots, aud 
to get the steam up in all our fire-engines the 


moment one appears on the Sun’s limb. Whata 

charming item might appear in the estimates for the 

In extracting sugar from beetroots by diffusion, salary of the Director of a Solar-igneous Observatory 
gases are liberated which sometimes take fire and | at Brompton, witha supplementury one for laying 


burn with a bluish flame. M. L. Chevron has ana- 
lysed the cscaping gases, and describes his experi- 
ments in the Bulletin de Vidcademie de Belgique, 
and finds that they consist at first only of carbonic 
acid and nitrogen. After awhile hydrogen begins 
to appear, which seems to be due to an acid reaction 
of the beet juice upon the iron with which it is in 
contact. He thinks it would be impossible for the 
hydrogen to accumulate in suilicient quautities to 
prouuce an explosion, but the inevitable corrosion 
of the diffusives by the ucid juice is an meconveni- 
ence which should be guarded against. 


on a telephone wire to Captain Shaw's head- 
quarters. ; REN 

Can any one explain why book-printing has so 
deteriorated? To illustrate what I mean, I will 
take down, almost at random, two works from the 
shelves handiest to where I sit, aud I find them to 
be the first edition of Airy’s classical ‘“ Ipswich 
Lectures,“ published in 1856, and that most Tascin- 
ating work, Green’s “ Short History of the Euglish 
People,“ published in 1881. The typography of 
the former is as clear, sharp, aud legible as need be, 
while scarcely a page of the latter appears without 


{ We do not hold ourselves responsible for the oprniona o) 
our correspondents. The Editor respectfully requests that ali 


An communications should be addressed to the EDITOR a/ 
a oo MxchAxtc, 31, Tavistoc street, Covent-garden, 


All Cheques and Post-office Orders to be made payable tc 


„% In order to facilitate reference, Correspondents, when 
reviously inserted, will oblige by 
the number of the Letter, as well as the page on 


“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 

undertake ; a vice 


AND TERRES- 
TRIAL FACTS—THE DETERIORA- 
TION OF PRINTING—THE MAGNIFY- 
ING POWER OF A TELESCOPE-—UNI- 
VERSAL MERIDIAN AND UNIFORM 
TIME-—THE SUN STANDING STILL, 
AND MR. DIMBLEBY “GOING ON”- 
MICROSCOPIO OBJECTIVES—FRAUN- 
HOFER’S TERRESTRIAL EYEPIECES. 


— Tne crops in Northern India,“ I read 
August 17th, are suffering 
from drought. Although no famine is apprehended, 

is regarded as inevitable.“ Why, 
! what is the meaning of this? The 
creatures of the sunspot ring are never tired of 
the ignorant and unscientific public that 


the abundance of rain and by plentiful 
dian peninsula. Rarely, if ever, have 
pots and groups of spots appeared on 
the sun than within the last few months; almost 
purposely, as it would seem, to give the lie to those 
attempt to trade on the popular 
absence of scientific information, and to obtain public 


| 


| 


he got him 


(what I believe printers call) a broken letter or 
letters. 

I should like to inquire if any of my brothor 
readers have practically tested the method of deter- 
mining the maguilying power of a telescope devised 
by Mr. Schiberle, and described on p. 145 of the 
current volume of ENGLISH Mecuanic? I really 
ask for information, because Mr. Schiiv rle’s theory 
is without a Haw; albeit, my own personal endea- 
vours to apply it practically have resulted in hope- 
less failuro. I first tried with the slit over the 
eyepioce, but found the occultation of the diifusd 
light by the diaphragm to be anything but a 
phenomenon susceptible of rigid obscrvation. 
the next place, therefore, I employed a Sin. achro- 
matic with a single vertical spider line in the focus 
of an eyepiece magnifying 76 times linear, but with 
very little better result. It may te my own personal 
want of dexterity; but certainly, according to my 
experience, the discordance in the angles of aperture 
obtained in this way is so curious as to vitiate the 
method asa practical one. A well-made dynamo- 
meter certainly gives, in my hands, much more 
accordant, and hence, I believe, trustworthy results. 

I see by your Scientific News”’ on p. 570 that 
a few enthusiasts still exist who hope to establish 
a universal meridian and a uniform time! H I 
could only look forward to living until their hopes 
are realised, I should certainly have to enlarge my 
library wall space very considerably indeed for the 
volumes of the ENGLISH MrcHanic alone. It will 
probably come about (as our forefathers used to 
say) “on Tib's eve.“ 

„ Hoinosꝰ (reply 49324, p. 580), will turn 
back to p. 324 of your XXXth volume, he will seo 
what hopeless unmitigated trash Mr. Dimbleby's 
4% All Past Time” is; and will be in a position to 
estimate exactly what his ‘quotation 
is worth.” 

“ Micro” (query 51446, p. 586) should study the 
subject of the microscope objective in some work 
such as Carpenter on the Microscope ; as it 
needs rather a well-illustrated article, than a mere 
paragraph, to explain the correction of a high- 
angled achromatic object-glass. Meanwhile, I may 
say briefly, that an object-glass corrected for an 
uncovered object ceases to define well when used to 
view anything covered with the ordinary thin glass 
of a microscopic slide. In practico there are three 
pairs of lenses in the objective. The front pair is 
under-corrected, the two back pairs over-corrected, 
and by means of a screwed collar the front pair is 
caused to approximate to, or recede from, the two 
back combinations. Suppose that these are all so 
situated that an uncovered object is perfoctly 
defined; then if we interpose a thin glass cover, 
aberration is introduced, and definition materiully 
impaired. By now turning the collar, the front pair 
of lenses is approximated to the two to the reur of 
the objective, and positive aberration being thus 
introduced equivalent to the negative aberratiun 
set up by the thin cover, perfect definition is 
restored. 

“ Exon” (query 51466, p. 580) must not suppose 
that he is doing anything wonderful in seeing the 
strive sharply on a moth’s scale. Assuming that his 
instrument is furnished with an adequate supply of 
lower power object glasses, he, under preseut cif- 
cumstances, had better get a zin. of 110° thau a 
zin. of 90’, 

In reply to “J. C. L.“ 
figures on p. 455, were copied trom Sir Johu Herschel, 
and are quite correct. No importance need be 
attached to the slight discrepancy in the second 
places of the decimals in the top line of the table 
to which your correspoudent refers. With refer- 
ence to Ramsdcn’s eyepiece, A docs represent the 
lens next to the object-glass, towards which, as 
stated in the text, its plane side was turned. Tho 
engraving on p. 30 of Brewster's Opies, in 
** Larduer’s Cech spudiay?? is utterly ridiculous, und 
does not represent any eyepiece that was ever con- 
structed. In the eyepieces of my two best terrestrial 
telescopes the lenses (starting from the object end) 
are A plano-convex, and B double convex, and the 
remaining two, C and D, plano- convex, in the eyo- 
tube, form a low power Huygheniun eyepiece 
when used alone. Finally, the Vienna inch measui es 
1:0375 English inch. 

A Fellow ofthe Royal Astronomical Society. 


query 51469, p. 586) the 


GRINDING AND POLISHING GLASS 
SPECULA. 


[21745.]— BEFORE I enter on the explanation of 
the proper mode of supporting specula while work- 
ing them, which 1s to be the subject of this letter, 
I think it well to impress its importance ou the 
amateur’s mind by relating the following facts. A 
friend of mine sent a lin. speculum that was only 
zin. thick to a professional maker of specula, and 
to figure it for him: it was only 
amateur work before; in due time it was returned 

figured, and suid to be all right. My friend asked 
me to test it by the shadow and zoun? test, he being 
very cureful not to say a single word about its per- 
l formance on a stur: this, I may say, was the 
understanding from the first one I tested for him, 
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ble, b t rfec th spect ; but 
passable, but no eot in this re > but even 
with this amount of correction it would have acted 
Well if it had been free from flexure. There was 
something so strange about the way the shadows 
came on in the zonal test, that I 


exure, even . 
and m 


at wi 

y would not ge 

accidentally produced, 

let it pass as all Fight, espec 
e on to 


ew were for the former. 
end i 


the speculum 
lower in tem 
t 10 he, time Ea a figured 
agreemen or he, e it was 4 
ne did not mean to be | over and the face dried 


ed one of its symmetrical 
the unequal strain 


was wet, and so 
rature than th 
contraction of 


standin 
y sai 
th 


g to gain, 


of some of m 
never despised by a 8 My 
to write to me a ut the speculum. 
ere was a somethi 


now at libe 
thing wrong figurin 
not get it to . 


He says: 7 

orm well on 
any night, try it as y turning it in its 
cell, &c., Ce. i 


on the 


friend felt 


n 


error I provide 
surface, back, edge, and face 
water. The second condition 
the third condition, I have 


as in a symmetrical 


shadews come on un 
can only be seen at its 
along the cone of rays, 
paratus that, like mine, 


tain the symme 
attemptiu 0 


knife in the cone o 


of their shape. 
the shutter or 


or nearly in ej 
using an apparatus of suffici 
ment, or 


causes ; among 
y and probably 
Suspect it was: | saf. 
internal strain 
Which, when the face of 


one of which I 
have been unequal 
caused by bad annealing, 


pans 


; Mr. G 
and 


kept several d 
e other part, would 
the whole during the 


an applian 
gn 
spring back to its 


have un- 
arings, either under or 


the previous part of this letter to impress upon the 
ama i 


& system of 
tor the favour 
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of allowing us the space for a full-sized draw; 
of the triangles for a Gin. speculum, as by a 

pon this dra ing the amateur can from it make 
as triangles, and 


put them in t posi- 
tion for any giz 8 meter 
I ah J. pes ’ 


or include the 


ae 


? 
to 


* 
rises, I ha 


observe re is a 
of some of the triangles, 
ubt, from the 
scale so intri- 


the principle, 
to give to all 
and exact enough to copy from, for 
any size speculum they may be making: such a 
i lanation would have been ex- 
interesting and helpful to me twenty 
years ago. 
In Fig. 1 I represent 
arrangement of the triang 


Lord Rosse fo 
if I mak 
which the speculum 


corrected. The 0 upon 
is supported is that of having three supports, be- 


shall be 


ing 
paper (note er), 
Ein. e on a and dividin 
B, BDC, an 
cut out and find 


I then o 
say, to about an 
e 


l, over 


ths 


the speculum 
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BD, and CD, that the sections would have no 
tendency theoretically to leave the horizontal 
position, as each would be supported on its own 


centre of gravity. We have now only to carry this 
praciple to each individual section, and divide it 
into three equal areas, and support each on its 


centre of gravity, by means of the points of a 

triangle spanning from centre of gravity to centre 
of gravity of each of the secondary sections into 
which we have now divided the speculum ; the 
stud must now be placed on the triangle over its 
former position, which will be the centre of gravity 
of the triangle also, and will distribute an equal 
pressure to its points, and thus equally support 
the three sections into which each primary section 
is divided. This I do practically in the fol- 
lowing way: It will be observed by the amateur 
that we have now to divide the speculum into nine 
equal-area’d sections: will be round the 
centre, and six round the outside of the speculum, 
i.e., one-third of the whole will be round the centre, 
I now, therefore, calculate the whole area of the 
6in. circle, and divide this by 3, thus getting the 
area of the circle including the three internal 
secondary sections. I have now only to calculate 
from this area the diameter of its circle, which will 
be found to be about 3°45in. I strike this circle on 
my note paper and divide it into three sectors, cut 
one out carefully and find its centre of gravity as 
before, with the primary sectors, and prick from it 
the centres of gravity of the corresponding sections 
on Fig. 1—these will be found at IJ K. I have 
now only to divide on my note paper the external 


parts, cut one out and find its centre of gravity 
along its medial line by balancing it on the point of 
the needle, and through this prick of the centres of 
gravity of the corresponding sections on Fig. 1, one 
section will be seen to be inclosed by the dotted 
lines EG and G 3°45, and the plain lines 3°45 B and 
B E. Their centres of gravity will be found to be at 
the angles of the three large or primary triangles 
G HF: these three triangles have each a stud 
at G H F, now if the whole speculum were 
sawed into the 9 equal area’d sections as 
described above, and supported on three 
triangles as shown, they would have no theore- 
tical cause to leave the horizontal position, or 
their original positions with regard to one 
another. Wenow proceed to divide each of these 
9 secondary sections into 3 equal areas as before, 
finding their centres of gravity, and support them 
on triangles spanning their centres of gravity upon 
the same principles I have already explained ; these 
27 sections are shown by dotted lines, which I think 
the amateur will easily trace out for himself. Now 
it is on such a system of 3 pri and 9 secon 

agp ae that Lord ed I believe, supported his 

8 

I sha 
woos 


cula —at least, so I have it among my notes. 
be glad to be corrected 
impression. 


if I am under a 
And it is upon such a system 
that I support my specula, and should up to 3ft. 
diameter. Lord Rosse, for his 6ft. speculum, car- 
ried the division of the speculum another step 
further, by dividing each of the 27 sections into 3 
equal-area’d sections, and placing over these a tri- 
angle: these triangles are shown in the Fig., but 
the sections are not divided off by dotted lines 


all ordinary amateur work. In practice, the tri- 
angles are made a little larger than the theoretical 
outlines given in Fig. 1, so as to allow the points 
to be turned down a little, so as to clear the rest of 
the triangle, and allow the three points of the tri- 
angle to be over the three theoretical points; this 

ill be understood by the reduced kind of side 
and sectional view of the triangles as shown 
in Fig. 2; they are 5 their place by a 
little pitch, the same kind as the polisher is 
made with, about the size of a pea, or a little larger 
for the primary triangles, and melted with the end 
of a hot iron round their points and on the back of 
the lower triangles, or the back of the speculum, as 
the case may be. This pitch I have attempted to 
show in Fig. 2, as well as the stud of the primary 
triangle. e thickness of the triangles for a Gin. 
speculum is not material, so that they do not bend 
under the weight of the speculum and polisher. The 
primary triangles may be from 4 to lin. thick, the 
secondary a little under jin; the points need not 
be turned down much, only just enough to allow 
the body of the triangle to clear what is below; in 
fact, the closer we can keep the whole to the 
speculum the better; but we ought to be able to see 
under the triangles, tomake sure that their bearings 
are only on their points. 

I must now explain a little modification neces- 
sary to adapt the arrangement to the support of a 
speculum under working. This I discovered in my 
experiments with a 6in. speculum of only in. thick. 
I found that the edge all round showed sigus of 

ielding when the polisher was at the extreme of 
ita stroke. I thought over this much, and it 
occurred to me, as it will be plain tothe amateur 
when I mention it, that the outside sections have 
no support on their outside edge, while their 
three inner edges have the support of their attach- 
ments to the adjoining section; and this would cause 


ring, i.e., outside the 3°45 diameter into 6 equal; he can measure off from Fig. 1 


as the larger ones are, since the secondary triangles | pass his compasses along the ndicular, and he 
carry the divisions of the speculum far enough for | will find it will be 3 che perpendicular. He must 


a greater yielding at the extreme of the stroke: 
and further, that we have to support a speculum 
that has a moving weight on it, so that there 
would be a greater pressure on its outside at one 
time than another. All I saw I could do, was to 
eae a Supoa 50 a 15 rss triangles 
could possibly suppo ə whole e um 
rightly at all times, with a moving seai on it ; 
and as the weight was moving from the centre to 
the outside, it left its proper position for the tri- 
angles to be theoretically right as supports. It 
occurred to me that all I could do was to move the 
whole of the triangles bodily outward, so that the 
outside of the outer triangles would just be within 
the edge of the speculum. This would support the 
edge more, and be nearer theoretically mght for 
the supporting of the weight of the polisher at the 
extreme of its stroke. This I tried practically, and 
found the edge of the }in. thick speculum much 
improved, by showing little or no signs of its 
former flexure. I am now satisfied that any u- 
lum under 3ft. diameter thus supported, and im- 
mersed in water, and with the polisher pressing 
with an areal pressure the same as IIIb. to a Gin. 
speculum, and supported laterally with the ming 
as I have refe to before in this letter, an 
described in a former letter, will be free from the 
danger of flexure if it be at least one-sixth of its 
diameter in thickness. 
I have now only to explain how the amateur can 
get from Fig. 1 the sizes of his triangles for his 
rticular-sized speculum. This he can easily do 
y making a scale in the 5 by which 
e sides of the 
required triangle. He will observe that he has 
now, pursuant of the modification I have before 
explained, as to the triangles being brought to 
the edge of the speculum, to look upon the out- 
sides of the secondary triangles as representing 
the outside of his Ton this he can easil 
do as follows: — Let him take a strip of paperan 
put its edge to the centre of Fig. 1, and mark 
off on this edge the distance from L to M; let 
him now divide this distance into as many parts 
as there are inches in the diameter of his specu- 
lum, and divide each of these into eight equal 
divisions ; he has now a scale of inches and eights 
by which he can measure the sizes of the primary 
and secondary triangles for his sized speculum, 
and make them accordingly, allowing them a little 
larger, so that their points, when turned down 
a little, will then correspond with the theoretical 
size measured off on the scale. I may here observe 
that the sizes of the triangles will not matter 
to a min., nor their positions on the 
speculum to jin.: so that they are near 
what theo requires as to size and posi- 
tion they will do. The most important point to ob- 
serve in e the triangles previous to pitch- 
ing them together, is that oints or angles of 
the upper triangle be on the centre of gravity of the 
lower triangles, and that the centre of gravity of an 
isosceles (and all the triang 


les used are of this kind) 
is 4 the length of its pe 


endicular from its base. 
The amateur, to impress this on his mind, had better 
measure on Fig. 1, with a pair of com s the 
distance from the base of any of the triangles to the 
int or angle of the triangle resting on it, and then 


keep the principles he is working under in his mind, 
and keep as near practically to them as he con- 
veniently can. I do not want the amateur to feel 
under fear and bondage, to work to the hundredth 
of aninch in making his triangles, or any other part 
of the machine; butI do want him to 1 
understand and keep near to right principles in 
his work. H. A. Wassell. 
Addeubrook Villa, Love-lane, Stourbridge. 


LOCO. SLIDE-VALVES—HOW TO SET 
THEM. 


[21746.I—TukRE have been many queries 
asked lately how to set slide- valves, and how to 
find out what lead they have got. Now, this has 
been explained in back numbers ; but to my idea it 
ought to be explained more fully, and I will en- 
deavour to explain how to set them. There are 
several methods of doing this: I will explain how 
todo it in two forms; first, with calipers, and 
secondly with trammel—the latter is the best in my 
opinion ; but I will explain that afterwards. 

I am about to set the valves of a locomotive 
with calipers (see Fig. 1). They ~ this shape, 
sharp at points, so as to act as a pair of compasses. 
I wi first pack my driving wheels up under the 
axle boxes the same height as they would be in 
working position; the weight being all on the lead- 
ing and trailing wheels, the drivers will turn where 
you like to turn them. I will then proceed to set 
the left-hand side first. Supposing the left-hand 
valve spindle and valve is in, and coupled up in 
working position, put left back and fore-gear 
excentric rods up: if the engine is notched up much 
with reversing lever, set valve to notch where she 
is worked the most. We will put her in fore-gear | 
first. Should the engine have an adjusting screw 


a time. 


on the valve spindle, we can set the valve to suit 
one rod; if not, then the smith must alter 
both rods at his fire. We will now turn the 
wheel until the cam is dead on the back 
centre ; the calipers on front port, which 
is open a little way; I then take a piece of tin 
about 3 or 4in. in dia., put 6 or 6 small centre dots 
on, and after trying my calipers I strike a circle. 


Fug. J. 


(Before I go any further, remember the following 
letters so as to save room :—R. means right, L. left, 


B. back, F. forward, P. port, and V. valve.) 
We will then turn until we reach F. centre, try 
that P. with cali and strike another circle ; you 


will then see if the B. P. opens wider than F. P. the 
rod wants shortening. (See Fig. 2.) Top circle is 


Fig. 2. 


B. P. and bottom cirole F. P., the circle, being 4 of an 
inch from A. to A., shows that the wants 
shortening one-half, which is y, ; having done this, 
the B. P. and F. P. will open equally. Thus we have 
set the F. gear-rod, reverse engine, and will next 

roceed the same way with B. gear as F. gear. If 
F. P. opens wider than B., P. rod wants drawing half 
the circle as per Fig. 2. Having set L. V., take the 
spindle out and put in R. hand side, set that the 


Fig. 3. 


same way as left-hand side. When you have set 
the valve it is always as well to leave the rods the 
thickness of a line short, so as to allow for the 
engine sinking down after she has been at work for 
We have now set the valves, and shall 
proceed to take the lead. ; 

First of all, put both connecting rods up. We 


can see what lead the engine has got each side on 
the back and front centres of cranks. They have 


to be exactly on centre. To insure this you must 


and strop the wheel 
ore you get to the centre Opposite the mark on 


moment, requiring no attention; and I am told 
that, when driving a lathe, it does not require a 
governor, as it will not bolt like the steam-engine, 

tly, we have the electru-motors, of one-man 
power, costing, with battery, £16; the running 
expenses per hour I have never been able to gather 
exactly; but Mr. Lancaster Seems to think they re- 


THE WIMSHURST INFLUENCE 
MACHINE, 
[21751.J—In your earlier issue “Nemo” Fug. 
gested a test of the relative capabilities of the Vong 
v. the Wimshurst Influence thine. My i 
desires me to inform“ Nemo ” that he is too m 
engaged just now to attend to the subj 


raising or lowering the zincs by means of a treadle, 
and perhaps, where the motor drives a lathe direct, 
is may le sufficient. 
By way of a contribution to the discussion, I 
give my own view of the matter, hoping other and 
more experienced readers wil] follow. 
© steam-engine is inadmiasible, Owing to time 
required to start and attention necessary when 
runnin 


lan : 
axle exactly 14 to the 9 You get a wood 
wedge about 2in. long, hin. thic 


and put it in post. When you take it out you will 
see th i i istan 


g. 
Gas and hot-air engines are very suitable, but 
would be more so if Provided with governors. 


centre the same as described, and try your "lead | t 


I think I have now said all about the caliper 
system of setting valves, and I will send the tram- 
mel system next week. 


Derby, Aug. 20, Camomile. 


THE PANAMA CANAL AND THE GULF 
STREAM. 

[21752.]—THE canal now being cut through the 
Isthmus of Panama will bring about resulta whid 
do not seem to have been 1 by the nations 

pe. i known that the 
mildness of the climate of Britain, Treland, 
and other countries of Western Europe is owing to 
the influence of the Gulf Stream. 

Let us examine what this Gulf Stream is, Oy 
planet is a sphere or globe, whose equatorial cz. 


A. M. 


21747. — RrERRIRO to our correspondent, 
= 5 wish to draw your 


121750.) —I pox’r think I need offer an apolo 
to Mr. 10 lig 
readers’ attention to the fact that the 99 0 founda- 


nbee for extracting his letter to the 
ectrical Review, as he go kindly replied 


i 18 388 ( 414) i cumferenca oe 25,000 miles. a Ves od 
: ; my previous ex et on p. see p. and | its axis in 24 ours ; therefore, the rate o motka 
eee by wach arenei . . and ack | to my Prev aer much wee ts | 
Professor Ereet aeckel, as elsewhere b all 


your readers. It will be seen that Mr. Toynbee 


made a voyage in the De La Motte trom Hammer- 
smith to London Bridge and 


the distance as some 20 miles, and makes the 


74, Suce my boatin days, I Continent, and the principal part of it deflected, 
“soul or immaterial ein ” exists in it PEEN 5 ae dge Tre than a miles, as t ina north-wester] drenan from Cape St 
would be as reasonable to expect that the “go” in erent is 8 miler al farlos be ee measure- 


Roque (Lat. 5° South) towards the Isthmus of Pa- 
nawa and Central America, where 


shortened by judicious steering, 
It is a pity that Mr. Toynbee does not ive the 
actual time consumed in e trip, because he does 
give such other details as to iuspire rather more | tr 
confidence than do some other much-bepuffed trials 
with electric launches, However, here is the letter, 
aud it speaks for itself. Nun. Dor. 


On Friday last, I made a short trip from Ham- 
mersmith Bridge to London Bridge in the De La 
Motte, which was accomplished at the rate of one 
mile in 11 minutes; afterwards returning to Ham- 
mersmith. The distance would be for the course 


we had to take, partly against the tide on the 
return journey, some 20 miles, 


Watch, i. e., the resultant or product o 
of the molecules of the brain, is this- its eutire de- 
pendence on the brain. Tuttle says: 


rent, the climate of N orth- Western 
not be different from that of th 


ws, develops, 
and decays in the measure as brain 1 op 


Srows, and decays. 


19 0 748.]—Own page 18 of Flammarion’s work on 
66 1 

F. R. 

atmosphere is only two-thirds, or three-fourths, of 


its Equatori diameter. If that be true, and that 
the „ at the Poles is, say, 50 miles high 
e 


boat, Patent Motor,” eT (which was Bun- 


rebound or leflection it reaches 
sen’s), and passengers, which atter weighed 5081b. 


would it when exerted in a t mann 
through a canal across the Isthmus? The erosivo 


, | Draught of water: aft 15in., in midship 9in. l wer of water, running from a higher toa lower 
then at uator its height must be 1,500 o> eut ler: this was one of Stevens and Smith’s level: is well known. The water on the Atlantic 
2,000 miles ; and the sun's rays have to pass ugh Patent Tractrix,“ of Blackman-street S. E., with 


either of the les. Have Mr. Laucaster and 
“* Calculus ” en this into consideration, or do 


revolutions per minute, It was connected directly 
they ignore the statement ? 


on the shaft of the motor without any 


Current, and the force of Water running from a 
l| higher to a lower level. It is easy to foresee 
that after the completion of this Waterway the 


© temperature of the c limate 
of the countries of North- Western Europe would 
thereby become lower and lower, until such coun- 
tries would finally become uninhabitable. 


Patrick Gannon. 
California, August 10th. 


them that if they also have their machinery fitted 
eir experience, mach usef ul information would | With roller bearings as mine is, or with friction 


d many a disappointment 
avoided, 


; : ; R tors. 
10 5 chief points for consideration appear to Cont of materials used — 


31b. of sulphuric acid, at Id., sp. 18. 24. 
21b. of sine. at Md. is 


53 ean + 
JID. of nitric acid, at 3}d., ep. gr. 1-420 . lola 


I.—First cost. 
I Running expenses. 


LIFE OF FARADAY—LINSEED oIL— 
III.— Attention required, including time required 


SOLUBLE CHEMICALS, 


ee (21753.]—Tue “ Life of Faraday ” (query 51357, 
3 3 . * 5 
to start ie motor, and time necessary to Total 1s. 72d. 5 1 m Faraday as a orent bio- 
ry. Rendant n 585 m As ball bearings only require lubricating about | publis i 


once a week, I have omitted the item. 1 e best 
method of verifying these figures is to 
from the same number of cells (58) 


For instance, taking a motor of one man- power 
by way of comparison, we may try a stenm-engine, 
worth, say, £20, and costing a mere trifle to keep 
it going, but requiring half an hour to get up steam, 
and constant attention to fire and gauge-gluss; but 
governed to run regularly, 

r 8 9as-eng ine, costing £25 to buy, a „trifle to 
supply it with Bus, taking only a minute to start; 
ut having no speed regulator, 

Or a hot-air engine, whose advantages and dis- 
advantages appear to be much the sume 
above, the smaller sizes of both gas 
en gnes, being without speed regulators. 

ra water molor, costing £5 to buy, and in one 
town, I see, only £1 a year for Water; started in a 


and Dr. Bence Jones. 
Linseed oil (query 51219, page 490) can be ex- 
tructed on the small scale by treating crushed lin- 
secd with petroleum spirit ur ether, separating the 
insoluble matter, and recovering the dissolved oil 
by distilling off the solvent. 

Soluble chemicals (query 51230, page 490) are 
those which ure soluble, The querist can ascertain 
whether they are soluble by trying for hiniself; or 


g t he can look ut a book on chemistry to ascertain the 
four feet wide, with which I see no fear of Mak characters of the chemicals in questiou. How a 


from six to seven miles per hour. man can “often suffer considerable loss through 
; E. Toynbee. chemicals not being insoluble, and only find it out 
18, Malvern Villas, Willesden, Aug., 1883. too late for remedy,” is ditticult to understand. If 


inc. As some difference of opinion seems to 


it is as above, or rather less, dependent upon 
quantity bought. The best Vieille Montagne“ 
zinc, double rolled in any requisite shape, 38d. per 
pound free in London, 

I am uow having built a new boat 32ft. long by 
ng 


Ava. 31, 1883. 
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he cannot ascertain the fact of solubility by refer- 
ence, or experiment, surely the experience of a loss 
on one occasion should prevent disuppoiutment in 
the future. But perhaps it would be possible to 
help the querist if he explained his difficulty more 
precisely. Why does he assume insolubility, 
when common experience proves that water is 
among the most universal of solvents. 
Alfred H. Allen. 


THE LOCKERBIE ACCIDENT. 

{21754.]—In my letter (p. 555), I mentioned 
that I had received information that no further 
Proceedings were to be taken against the station 
master in this case. The question, so far as it 
related to the engine driver of the branch train, 
was not decided until „ (24th inst). From 
the telegram which I have received it appears 
that this driver was returned for trial, at the 
Circuit Court of Justiciary, Dumfries, on the charge 
Of culpable homicide.” 

I have given very careful attention to the facts 
(all of which were placed before your readers on 
p. 460), and I entirely fail to see upon what 
ground the authorities thus attempt to place all 
the responsibility upon one unfortunate engine 
driver, when we know that so many causes con- 
tributed to the accident. 

The first point for consideration is the fact 
that the Caledonian Railway Company erected a 
signal which Major Marindin reports is, in its 
present condition, liable to be a misleading signal“ 
—and the driver's evidence proves that he was 
misled by it. 

The rule as to running to the wrong platform 
was made by the station master (with the best 
intentions), and was in a measure endorsed by the 
district trattic inspector. 

The branch train, when running at a speed of 
less than twenty miles an hour could not be stopped 
in a distance of 121 yards, in consequence of 
having siraply tender and van hand brakes. 

Now, if this train had been fitted with proper 
continuous brakes, the driver could have easil 
brought it to rest long before reaching the gooi 
train, and thus entirely have avoided the disaster. 

When we consider the signal, the regulations, 
and the absence of brake power, we must see that 
to punish the engine driver for culpable humicide 
would be a very great injustice. 

Clement E. Stretton. 

Saxe-Coburg-street, Leicester, 

August 25. 


THE PARKER-SMITH AUTOMATIC 
SCREW BRAKE. 


(21755.]—Wirn reference to Mr. Stretton's re- 
marks, No. 21742, page 580, I should like to ex- 
pian how it might ordinarily appear that this 

rake does not comply with the Board of Trade 
condition.“ which says that the brake must be 
capable of being applied by both engine-driver 
and guard. 

The Liskeard and Caradon Railway Co. are 
correct in stating that the brake as fitted to the one 
train on their line can only be worked by the guard. 
The reason for this cau be readily given. The 
train with the braked vehicles is invariably run 
with about 8 or 10 waggons intervening between 
them and the engine. This circumstance would 
prevent (unless the continucus connections were ex- 
tended under the waggons) the engine-driver being 
able to control the brake ; and as the inventor has 
only fitted his brake to the three passenger coaches 
and not to the engine, the entire design was not 
carried out The ease, however, with which the 
engine could be fitted with the apparatus, together 
With the means of controlling the brake, whether 
by a lever or hand-wheel, is so simple and obvious 
as hardly to require a detailed explanation. That 
a remedy for this alleged non-compliance of the 
beforementioned condition“ could easily suggest 
itself to the intelligent spectator, there can be no 
doubt; but the Board of Trade in making 
their return must be excused, as they, in 
their official capacity, are not bound to 
assume what is not practically put before them. 
I described in my letter, page 570, how the 
continuous connection was effected; also, through 
the brake being normally on, the chain and rods 
under the coaches must be always in tension, that 
is, the several weights and levers along the train are 
always pulliug through the chain against the 
counterweight fitted on the controlling lever in the 
guard’s van. Therefore, the brake is put on, not by 
winding up a chain, as in most mechanical brakes, 
but by relewstng it. It is owing to this arrangement 
that the automatic action of the brake, in the event 
of a train separating, would so effectually come into 
operation; as the weights and levers, no longer 
being held up, would immediately descend by their 
own gravity, the maximum pressure of brake power 
being at once applied. From the foregoing I am 
sure Mr. Stretton will readily see how the brake 
would as nearly simultaneously work on 15 or 20 
carriages as it does on three. For the reason I have 
just given the weights throughout the train (which 


i l 
I believe weigh about 151b. each) are bound to fall 
on being released, those on the rear carriages of a 
long train having to overcome the slight friction of 
the preceding eys, but this is such a small matter 
as to be hardly appreciable. Certaiuly, the time 
between the application of the brake to the first and 
last carriages of a long train, will be no longer, if as 
long, as would be occasioned by the flow of high- 
ressure air. The reader will observe that the strain 
imposed upon the continuous connection is limited 
to the duty of lifting and lowering the weights 
regulating the apparatus. In allsystems where the 
braking pressure is transmitted through tho continu- 
ous connection, failure is apt to arise, especially at 
the couplings, which no doubt are the weak points, 
therefore, any arrangement tending to relieve the 
connections of this strain must be considered a 
decided improvement. Imprimatur. 


(21756.])—Wrru reference to Mr. Stretton’s letter, 
No. 21742, on the above, the return made to the 
Board of Trade is, to a certain extent, fallacious, as 
this brake can be applied from the engine or from 
any coach in the train. 

The discrepancy arises in this way :—The Board 
of Trade ask whether the brake can be applied by 
driver or guard, or both. The answer by the Cara- 
don Railway is, by guard only.” d such is 
the fact in their particular case, the brake not being 
continued to the engine, because each train has on 
this line a number of mineral and goods trucks (15 
or 16) intervening between engine and coaches. 
But it can be, and is generally intended to be, ex- 
tended to the engine, and then could be applied by 
driver, either by hand or steam power. The brake 
would apply equally well to one coach or twenty 
coaches, or to any selected coaches in a e 1 


21757. IN reply to Mr. Stretton’s letter, I be 
to state that the only reason why the Liskeard an 
Curadon Railway mpany did not report my 
automatic screw-brake as fully complying with 
Bourd of Trade regulations was this: — Oue of its 
requirements is, that continuous brakes must always 
be under the control of the engine driver and the 
guards. In consequence of their invariably running 
mineral trucks (as yet unfitted with continuous 
connections) between the engine and the passenger 
coaches, the brake is cut off from the engine driver, 
and is worked by the guard only in the rear of the 
train. As soon as the mincral trucks are fitted 
with continuous connections, the brake will be re- 
ported as fully complying with every require- 
ment. I would point out that were a fluid brake 
so cut off from the engine it would be useless, 
whereas a mechanical brake is not so. This is an 
advantage in many cases where there is much 
mixed truffic. 

Mr. Stretton doubts whether mechanical brakes 
will work well on long trains. They can most cer- 
tainly be made to work well if (a) you avoid traus- 
mitting the 1 struin through the continuous 
connections, and (/) if you design your connection 
so that uny variation in the distance apart of couches 
due to compression of buffers, extension of draw 
bars, &c., &c., will not produce any movement in 
the continuous connection. In my system, these 
difficulties are entirely overcome; and I can gua- 
rautee similar and simultaneous action throughout 
the train, whether it be a oug or a short one. I 
should mention that the L. and C. Railway do not 
use screw couplings, only chains. The brake on 
that railway is, therefore, working under the most 
difficult conditions. Although only three coaches 
form a train, there is probably as much variation 
in its length as there is with a train composed of 
six times the number of coaches coupled tightly 
together with screw couplings. 

W. Parker-Smith. 

15, New Broad-street, London, E.C. 


FREE REEDS. 


5 an old reader of your paper, you 
will perhaps allow me to express my surprise that 
some of my fellow readers do not make more use 
of their back volumes, or at least pay some little 
attention to what has gone before. Those who 
have not the back volumes of course cannot refer to 
them; but if my memory serves me, I think I have 
seen the signatures E. T. Scott and G. Fryer 
several years ago, and I presume they have read 
the valuable contributions of the late M. J. Mat- 
thews and Elève” on the subject of free reeds, 
containing information which, so far as I know, 
can be found nowhere else. I find, however, that 
Mr. E. T. Scott expresses opinions about free reeds, 
and particularly about the American organ reeds, 
which have been shown to be fallacious years ago. 
The fact is simply this: the harmonium and the 
American organ are merely developments of the 
old seraphine. The law of evolution has been at 
work with that, just as it has with us and everything 
surrounding us. In Europe, the evolution of the 
seraphiue took the form of the harmonium, which, 
[ believe, is Debain’s invention, and depends for 
its merit on the fact that the reed is placed on a 


chamber or channel inclosing a column of air, and 
the wind is forced through when the pallet or valve 
is opened. That was, and is, a great improvement 
on the seraphine ; for the column of air inclosed by 
the chamber lends volume and roundness to the tone, 
and robs it of some of that harshness which 
led irreverent scoffers to compare the apaa to 
the bagpipes. In America, they adopted a different 
model, and placed their reeds in tubes, through 
which the wind was drawn by means of suction 
bellows. This instrument they called the melodeon, 
and it too was a great improvement on the seraphine ; 
but there was still too much harshness to satisfy 
American inventors, who endeavoured to soften 
the tone, as the European makers did, by all sorts 
of muffling devices. By-and-by, there came Mr. 
Emmous Hamlin, who discovered the art of 
voicing reeds, which consists in so bending and 
twisting the vibrators that, while the volume is re- 
duced by little or nothing, the quality of the tone 
is vastly improved. In fact, it is not too much to 
say that it is the most important improvement ever 
made in conuection with free reeds. To repeat 
what is now, perhaps, an old Oy to many of your 
readers—though some have evidently not learned 
the lesson,—it seems that if the tongue of a free 
reed is allowed to puss through the block square 
(as I may term it) to the edges, the tone is more or 
less harsh; but if a twist and a bend is given to 
the vibrator, so that one corner dips beneath the 
surface of the block before the other, the tone is 
rounded in a marvellous way, and is vastly superior, 
although produced by the identical reed that gave 
the harsh sound. This may not be understood; 
but every one understands action of a pair of 
scissors, in which the cut is not made all at once, 
but commences at one edge and proceeds to the 
other as the blades are closed. Now if we con- 
sider the stratum of air at the free end of a reed, 
lying between its tip and the orifice in the block, as 
a sheet of paper, the voiced American organ reed 
will cut it just as the pair of scissors, while the 
harmonium reed cuts it all at once. Strictly 
speaking, a shearing machine is the more correct 
analogy. Ido not mean to say that that explains 
the reason of the superiority of the American 
system of voicing, but it lies at the very founda- 
ti m of it, for, as one of your correspondents pointed 
out last week, you have only to straighten an 
American reed to lose all the roundness of its tones 
aud make it as harsh as you please, withiu certain 
limits; for the construction of the soundboard and 
tubes prevents it ever being very harsh. I see one 
of your correspondents imugines (for it is obvious 
he does not speak from experience) that the 
shape and position of the tubes neccssitates 
voieing.““ On the contrary, the ‘‘voicing’’ is 

uite supplementary to the position and size of 
the tubcs, as is shown by Mason and Hamlin’s 
orchestral organ, which is in reality a copy of 
Mustel’s harmouium, with this important differ- 
ence,—that the reeds, which I understand are of 
exactly the same make in every way, are voiced in 
the American fashion. The form and position of 
the tubes or channels (according as we speak of the 
American orgun or the harmonium) have only a 
sccondary effect the primary effect is produced by 
the peculiar twists ed bends given to the vibrators, 
and anything that your correspondents may please 
to think will not alter stubborn facts. I commend 
to the careful consideration of all who are interested, 
the letter of Mr. M. J. Matthews in Vol. XIX., p. 277, 
because in that they will find the rudiments fairl y 
set out, with the advantage that they are accom- 
panied by illustrations showing the shape and sizo 
of the reeds. Since then there have been many 
letters on free reeds, or free and constrained reeds, 
and other matters connected with the subject; in 
fact, there is a whole library of information ou 
free recds in back volumes. 

N. E. Child. 


KEY CHARAOTERISTIOS IN PIANO 
MUSIC. 


(21759.]—May I ask you to allow me to correct 
a stupid error in my last (p. 579), where the 
words (namely, what his theory can be) should 
have been inclosed in brackets instead of paren- 
theses, in order to show that they did not form part 
of the quotation, but were introduced in explana- 
tion thereof? Captain Cuttle. 


THE FLUTE. 


[21760.] Sir the interest taken in the oe 
of u clarionet by several of our correspondents, 
take the opportunity to suggest what I think will 
be easier and more likely to succeed, and that is 
the making of a flute. Can any of ours“ give 
correct dimensions and description of ‘* Rudall 
Carte, and Co.’s cylinder flute, with parabola hea 
joint, Carte’s 1867 patent,“ which one of our 
correspondents in Vol. XVI., p. 292, described as, 
in his opinion, the best’ He had had many years’ 
experience with flutes from the hands of the best 
makers, and finally rested content with the above- 
mentioned pateut. 

In the hands of our amateurs, with the help of a 
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reliable and exact. I think the best way will be 
to give diameter inside and out, and no doubt 
metal tubing can be got the 5 size (could be 
electro-plated after), and a as if the flute was 
cut down the length way and then opened out flat, 
size of every hole, and each separate hole measured 
from the cantre of mouthpiece hole, and not from 
each other, as, from rience of drawings and 
working from same, I know that is liable to error, 
poner rps A 5 of the 5 = 
be i owing the joints an e para 
headpiece (parabola head size), showing correct 
shape of parabola. An article on this subject 
would be extremely interesting and instructive, 
and in able hands might extend to several papers. 
As an old player and admirer of the flute ve 
3 of this ever since the letters in Vol. XV 1 
and if I could have had the privilege of examinin 
and taking drawings and measurement from su 
an instrument I should ere this have attempted 
ome | one. As re old 7 1 beh oe 
earn some of ‘‘ours’’ sufficiently qualifie 
to take This hand. 

Liverpool. E. P. 


ALUMINIUM PLATE REACTIONS. 


[21761.]—May I ask the favour of an insertion 
of the inclosed correspondence in your wide- 
spreading journal? 


Casa 
Hoyle Mill, Barnsley, Yorks., August 22, 1883. 
To Lieut.-Col. Ross. 


W. A. Ross. 


in case any bonà - flde student in diffi would 
like to communicate with me privately.“ ing a 
bon4-fide student, and a journe mechanic to 


following difficulty with aluminium plate: — 

I purchased: yesterday, at the principal chemical 
apparatus shop in Leeds, a piece of aluminium plate, 
and to-night, as soon as my day’s work was over, 
I totry its an ties with the blowpipe. 

e first substance (and the last so far) I tried was 
zinc sulphate, crystallised (which happened to be 
the first I put my hand on), and which, after fusing 
in its water of isation, ‘‘ settled down ” on 
the ledge of the pi 
of change of sta continued blowing for some 
three or four minutes—not more, when, 


judge of 
my vexation and mat al 


rise to see a hole burnt clear 
through the plate. I have the nee of one of 
Fletcher's foot blowers, and the lamp is a ‘‘hot- 
a i (made by myself out of old 
ings) from your description in n a 
though at the time of using, the Bunsen heater was 
was not ing. The plate had shown no signs of 
redness,” nor did the assay give any sublimate or 
any indication of being reduced, although I had 
used both O.P. and H.P. The under side, as well 
as the top surface of the Zedge, is fused and blis- 
tered,” although none of the assay has been in con- 
tact with that particular part. e hole is in the 
vertical part of the plate, just above the bend. 
Will you, therefore, Sir, kindly tell me where I 
am at fault? Have I done wrong in heating a 
pr) arc ga ar I to a sulphide) in contact 
with the plate? so, might I that it 
would possibly prevent others from falling into a 
similar mistake were you to warn them against 
using certain substances ? 
[REPLY. } 
Acton, W., 24th August. 
DEAR Str, —I received, last night, your admirable 
letter of 22nd instant, and very much admire the 
philosophical manner in which you have sustained 
ae annoying injury to your late. I imme- 
diately procured some zinc sul from a chemist 
here upon whom I could depend (Mr. C. Jackson), 
a eee the remainder, after trying some of it 
as follows :— 


1. Crushed to fine powder, on Al plate, O.P. 

a. Immediately hardened toa white scoriaceous 
mass, which would not fuse, but turned 
bright yellow, hot; white, cold. eg 

b. A white sublimate, which exhibited a clear, 
round space (of Al plate) after long H.P., 
as shown in Fig. 49, page 494 E. M.“ 
(Zinc.) 

2. The mass Qa) fused with soda on C. slip b 
candle H.P., and the C. slip with contents, placed 
upside down on silver (a clean shilling), covered by 
a drop of distilled water. 

a. A very black stain (large proportion of 
sulphur). 

3. ngi inal powder in boric acid bead O.P. 

a. Great effervescence without smell; green 


pane unaltered. 
ables III. and IV. 


AI plate, ſrom ite heat-conductivity, cannot be 
heated to redness.— W. A. R. 


JOHN TOMLINSON. 


(Selphurte acid. 


te and showed no further signs 


b. Transparent, colourless balls, which, after | jin. slips behind the same. In actual work ita 


effervescence ceased, became like boiled 
sago. (Zinc oride.) 


You will, no doubt, observe that operation (3) 
should have been tried first, as it gives the whole 
key in a few seconds; and this course is recom- 
es in Table IV., fourth line (“ E. M.,“ page 


It appears to me, from the perusal of your letter, 
(A), that the salt used by you was not sulphate, but 
chloride, of zinc, as the chloride is the only salt of 
zinc which ‘“‘ melts (B. B.) in its water of crystalli- 
sation’? ; ®), that although metallic fusible 
chlorides do attack Al plate (mentioned in 
my books, but inadvertently omitted, I think, in 
these Lessons,’’) the “blistering ” and “‘fusing”’ 
and ‘‘ hole described by you are, apparently, not 
the effects of that, but of over-heating B.B. 

I conclude, therefore, either that your Al plate 
is not pure, but alloyed—perhaps, with zinc ; or 
that it is not of the thickness and dimensions re- 
commended as necessary in Lesson IV. (“ E. M., “ 


Page . 

To test Al plate. —Try some filings in a B. acid 
bead O.P. :— k aia 

Al turns Black, and then slowly oxidises to white 


20s.) 

Zn takes fire, and burns with a pale, greenish 
flame and several small explosions.—Yours very 
faithfully, W. A. Ross. 

P.S.— Bend a new ledge at the other end of your 
plate, and if pure, and of proper dimensions, you 
will find it stand any amount of heat with any solid 
except metallic fusible chlorides. Itake the liberty 
ETT a copy of this correspondence to the 


CLARK’S IMPROVED DIAMOND 
HIVE. 


(21762. —THEORIES have been advanced with 
regard to the art of bee-keeping, which, if brought 
to a practical test, would soon become nullified. 
The great tendency of late ae big has been to pro- 
vide hives with double walls, between which may 
be inserted in winter some non-conductor of heat. 
Of course, we are aware that two coats are warmer 
than one; but if Nature be left to her own require- 
ments, does she require to be superseded’ The 


very simple and to manipulate. 
aa ae thos. Ed. Clark. 
Acton National School, Suffolk. 


ORNAMENTAL TURNING. 


have dealt fully with 
the questions of thread-form and of thread-rate for 
the scientific screws used in ornamental turning. 
The question also of a standard mandrel with s 
view to make valuable chucks interchan le 
just as our microscopic objectives are y made 
—has been dealt with. e proposals are illus- 
trated with full-sized ng sete is With a view to 
arrive at some uniform standard which would have 
general concurrence, the council decided to issos 
With the number a series of queries, which would 
elicit the opinions of the members of the society. 
Certain members known to be averse to any change 
have also been asked to advocate their views, and 


ECHANIC 
to whose Editor we are already so much indebted 
for space to discuss this important question. 

Since my paper went to press General Douglas 
has suggested to me that it would be an advantage 
to uate the shoulder of the standard mandrel 
into a hundred parts, and to make upon each of the 
chucks a line corresponding with the zero when 
properly screwed home. In this way the position 
of important chucks upon the mandrel would be 
verifiable in the case of their being removed and 
replaced during the completion of delicate work. 


writer has seen colonies of bees that have passed 
very severe winters in no other kind of shelter than 
that of a box, the wood of which has only been 


zin. thick, without packing of any kind. These | p 


colonies have sent out early May swarms, whilst 
those in bar-frame hives have either succumbed or 
been a fortnight later. This has been under equal 
conditions as regards situation, food, &c. In the 
first case, the bees were allowed to adopt Nature’s 
uirements ; in the second, a change was necessi- 
tated owing to the arrangement of the frames. 

The cold, as shown above, does not affect the 
bees as much as the currents of air which circulate 
round the jin. es at the ends of the frames. 
„Close-ended frames have been adopted to 
obviate this, but they are not desirable on account 
of the liability to crush bees. The Diamond Hive 
as ordinarily constructed, has not found general 
favour through (1) the me hands being 
in such close proximity to the bees; (2) the un- 
manageableness of the frames in manipulating; and 
(3) the unsteadiness of the same when in position. 
Against this, it gives Nature her own requirements 
in provning a sealed nest for winte The 
Improved Diamond Hive,” invented by myself, 
overcomes the above objections. 

The accompanying drawings explain themselves. 
The hive is constructed to work twelve or more 
frames, with a double tier of sections on each side. 
These the bees take to very readily, and are filled 
when they cannot be induced to leave the brood- 
chamber of the bar-frame hive. The frames are 
Qjin. square, outside measurement, and are sup- 

rted by two arms ll}in. long by l}in. wide at 

e upper shoulder, kept off from the hive sides by 


This seems to me a valuable suggestion. It may 
be carried out with great ease, and there are many 
occasions in which it would be useful. For ths 
se it would be desirable to leave the shoulder 
of the mandrel flatter on its periphery than is shown 
in my engraving. 

The mandrel which I have shown is designed for 
a Gin. traversing lathe, and is rigid enough to carry 
back gear suitable for the metal turning and other 
purposes needed in making light scientific instru- 
ments. At the same time lathe is not too heavy 
for the most delicate work. A din. lathe is large 
enough for most purposes; but the mere addition 
of lin. in height of centres gives so much more 
space between the bearers and the lathe axis for 

e erection of appliances, that I much prefer a bin. 
to a din. centre. Small milling, slotting, &c., can 
be done with great ease direct from the mandrel of 
a Gin. lathe, whereas beneath a Sin. centre there is 
not room for clamping the work upon the slide- rest. 
Such work is done intinitely easier by means of slot 
drills, cutters, &c., in a chuck upon the mandrel 
than by means of the overhead motion. But in case 
my bin. standard mandrel be mores too large, 
that is a mere question of size, and does not affect 
the principles for which I hope to obtain the support 
of the members of the Society. I contend only for 
three things :— 

1. A screw thread of scientific form properly 
defined. 

2. A set of aliquot screw-rates, such as can be 
originated with simple change wheels. 

3. A standard mandrel, such as does not ex- 
clude the possibility cf making our chucks inter · 
changeable. 


- “vn. 
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Whether our standard mandrel- nose be lin. in 
diameter or bin., is a matter of little consequence, 
so only that the members of the Society sink their 
differences on this point, and adopt such dimen- 
sions as the majority may vote for. Uniformity of 
size is indispensable, if we are to obtain a standard 
mandrel for scientific purposes. 

James Edmunds. 

Grafton-street, Bond- street, August 27. 


LEGAL REPLIES. 


[21764.] — PARTNERSHIP — WEEKLY TENANT— 
BUI DO CovENANT (51306).—(1) I presume the 
promissory note was joint and several, and if so, 
the querist is liable to pay the whole of it, unless 
by taking a mortgage the creditors have released 
him, which is not likely, as it appears to have been 
done at same time; or unless he has been in any 
way discharged by other circumstances. (2) The 
best remedy in this case is to sue in a county court 
for the rent unpaid. The tenant only would be 
liable for a fraudulent or clandestine removal of 
goods to avoid the landlord’s right of distress. But 
this removal must be after the rent is due, and with 
the fraudulent purpose. Nor is it certain the statute 
would apply to weekly tenants. (3) In order to be 
quite clear about this case, it would be necessary 
for me to see the conveyance. But if there is no 
doubt about the covenant, the querist can bring an 
action for damages against his vendor with whom he 
made the deed, and in that action ask for an in- 
junction to stop his building, or to prevent the 
encroachment from remaining. The cost of such 
an action in the High Court would, if contested, 
exceed £50; and I doubt if the County Court has 
the requisite jurisdiction, for on this point opinions 
vary. 

WILL—EXECUTRIX—PROBATE (51391).—Probate 
can be obtained by the querist without employing 
a solicitor, especially if it is a very simple matter; 
but if there is any trouble about it, she will find 
many difficulties in acting as her own lawyer. As 
to the other will, the querist should have taken out 
letters of administration with the will annexed. 
Without doing this she has really no legal title to 
the whole property left her, and a claim could be 
made by her husband's next of kin to half. His 
natural children, however, have no locus standi— 
that is, no legal powers in the matter. But their 
father’s next of kin have, and the querist will not 
be safe against them until she properly administers 
to the estate. 


LeasE—WorksHOP—Nouisance (51399). — The 
querist seems to have made an ment with 
his eyes open, and he must abide by it, unless more 
compromises can be hit upon. There is no law in 
the matter; but I should think a little common 
sense, and a quiet talk between the tenants, would 
bring them to terms. The querist took his shop 
with the ceiling as it is. Let him fill up the holes 
through which the dust comes and all will be well. 


TELEPHONE—PaTENT—UsER (51405).—If the 
telephones do infringe the company’s patent, which 
is a question of fact, then, of course, they must be 

iven up, or the querist will become liable to 

s and an injunction. Their being used 
privately makes no sort of difference. 


UNFULFILLED Lease (51415). —I should certainly 
recommend the querist to follow the advice of his 
family solicitor, who knows all the facts; and I, for 
my part, do not feel inclined to consider the case, or 
answer the numerous questions of one who has a 
lawyer of his own, and can, doubtless, well pay his 
proper charges. Such is not within the scope of 
this column. 


Possession OF COTTAGE (51416).—If the tenant 
agreed with the new carpenter to keep on upon the 
same terms as to rent and notice as before, then, of 
course, he is a quarterly tenant, and a quarter's 
notice is sufficient. On the expiration of this notice 
he had better sue the tenant for possession in the 


county court. 
Fred. Wetherfield, Solicitor. 
2, Gresham- buildings, Guildhall. 


THE PRIZE ESSAY ON THE COM- 
PENSATON BALANOE. 


(Continued from p. 578.) 


CHAPTER III.— On the Various Modes of Adjusting 
for Extremes of Temperature by means of 
Auxiliary Compensation or otherwise. 

[21765.]— my last chapter, describing the 
method of adjusting a chronometer at 45° and 57°: 
supposing the same to be going to mean time at 

of these points of the thermometer, on trying 
the instrument in an intermediate temperature of 
65°, it will be found to gain 1°5 seconds. 

This error is perfectly well-known to chrono- 
meter makers as the Middle Error Temperature,“ 
and the greater this error is as the chronometers 
are tried at higher or lower degrees of temperature. 
Thus, if a chronometer is tried at 30° and 90°, its 
error at 60° will be 2°7 seconds, or at 30° and 100’, 
its error at 66° will be 3'8 or 4 seconds. This 


caltulation is taken from the results of the per- 
formance of upwards of one hundred chronometers. 

In an essay of this description it will be im- 
possible for me to describe the number of auxiliary 
compensation pieces invented aud made by Mr. 


Eiffe and Mr. Molyneux; the descriptions of their 


improvements are published and well-known to 
chronometers makers. But, for the purpose of ex- 


plaining the mode of correcting this error, it will be 
for me to select those applications tried 


nece 
by Myself, and best adapted to the purpose. I now 


select one of Mr. Molyneux’s, which was patented 


by him, and, to use Mr. Molyneux's own words, 


Having, in the usual manner, compensated the 
balance, so that its vibration shall be equal at the 
temperatures of 30° and 55° Fahr., it will be found 
that, if the temperature will be raised to a greater 


heat, such balance will vibrate so, that the chrono- 


meter will lose its time or decrease its rate; but by 
this invention I am enabled to compensate for the 


loss in the following manner :—In Fig. 3 the balance, 


with its supplementary pieces, is shown in the 
position it assumes at the temperature of 55°, its 


rim being then considered circular, and the middle 


projecting portions of the supplementary pieces 
bau 


ed in contact with the rim. Now, if the 


temperature be raised, the balance-rim, with the 
supplementary compensating pieces, will come into 
the position shown in Fig. 4, in which, from the 


increase of heat, the ce has ceased to be 


circular. 


the free ends of the supplementary compensating 


ieces, so that their middle projecting portions no 


onger bank on, or are in contact with, the inner 
sides of the balance rim, and thus b 
adjustment of the length, position, and weight of 


the epp menhiry compensating pieces, am 
to compensate for temperatures above that 


enable 
at which the balance has been adjusted, while the 


adjustment for temperatures of 30 and 40”, to which 


the balance had been before adjusted, remains un- 
impaired.” 

1e second modification consists of a com- 
pensation for lower temperature, the chronometer 


aving been adjusted in the usual manner at 35° 


and 859. 


A third modification is described by an auxiliary 
to the arm of the 
balance, and acting independently of the action of 


compensation, screwed on 


the balance-rim. It is intended for an a 
adjustment acting in cold, the balance being ad- 
justed in the usual manner for high and inter- 
mediate temperatures. 


Chronometers with this first modification were 
tested at the Royal Observatory, Greenwich, in 
the year 1840, and stood a very long range of 


In the 


. 


temperature. ear 1840, a chronometer, 
No. 1839, was on i 
during that time 
between the 
the greatest 
next—a wonderful performance ; and it becomes 
very questionable, in so long a range of tempera- 
ture as 92°, if the ormance can be surpassed. 
In trials of this description, every 5° of temperature 
is a matter of great consideration, and, when the 
wonderfully close performances are published 
temperature, the cause of all error, must be look 
upon in the fairness of comparison between the 
performance of one chronometer and another, as 
as chronometers, tested with a range only of 60° of 
temperature, will give very different results in so 
one a range as 929. 

he patent having expired, many chronometer- 
makers have used this auxiliary wi t success, 
and their chronometers have performed well at the 
Greenwich trials. The delicacy of its application, 


and ability required in the adjustment of it, are 
quite sufficient to render the auxiliary useless in 
unskilled hands. 


Mr. Eiffe speaks very highly of an application 
affixed to the side of the cock, as it is usually called, 
or the strong bar of the chronometer. (Fig. 5.) It 
consists of a piece of compensation lamina, so fitted 
and adjusted that the point of a screw is made to 
act upon the pendulum spring. This also isa very 
beautiful application, and very taking in theory, 
but it is questionable if the general good performance 
of the chronometers to which it may be applied 
will be benefitted thereby. The pendulum spring 
must be perfectly free from any banking or re- 
straint upon it, to insure its requisite fine perform- 


ance. 
At the time Molyneux patented his appiranon of 
auxiliary compensating pieces to the ance, in 
1840, many nometer-makers (although very 
much taken with the idea of auxiliary compensa- 
tion) were of an opinion that a balance of a 
different form must be constructed, for the purpose 
of overcoming the difficulty of losing in extremes of 
temperature, whilst others were trying auxili 
compensation and check-pieces of almost every 
conceivable es to effect the same purpose. 

The late Mr. E. Dent patented a balance of the 
following description: Bi 6.)—A compensation 


diameter-bar fixed on the balance-axis, compose 


Its free ends, to which the adjusting 
screws are attached, having approached nearer 
the centre of the balance, and with them carried 


a proper 


for thirty weeks, at a 
temperature ranging fom 18° up to 110°, its error 

i 11-4 seconds difference 
eatest and the least; add 4 3 seconds 
ifference between one week and the 


of brass and steel, the steel being uppermost. This 
bar, carrying a weight upon an upright rigid sup- 
port, was the only compensating power hitherto 
employed. Two blocks were attached to the ends 
of the bars to receive the secondary compensation- 
pieces, which were so arranged that the weights 
should be carried upwards in heat, or tilted as it 
were into the centre, so that by this means, the 
weights should always move in a line, nearly 
parallel to the axis of the balance. On the ele- 
vation of temperature the distance between each 
staple is increased in height, aud by this meaus, 
the compensation weights are lifted from the 
balance-bar. Under these circumstances the 
primary compensation is enabled to carry the 
weight over a ater space, and with accelerated 
velocity toward the centre of motion, the reverse 
effect taking place on a decrease of temperature. 

The balance was evidently a great improvement 
upon a compensation-balance invented and made 
by Hardy, who received a reward of thirty guineas 
in January, 1804, from the Society of Arts for his 
invention. (Fig. 7.)—Hardy, in the description of 
his balance, calls it a permanent compensation- 
balance for a timekeeper, and describes it as a 
great improvement upon the two balances then in 
use. Hardy rejected these altogether, and contrived 
a mode of applying the direct expansion of metals, 
which he found by experience to be constant and 
permanent. Hardy's balance consisted of a flat 
steel bar, which formed its diameter ; beneath this 
steel bar were two metallic bars, one of brass, and 
the other of steel, secured to the first steel bar b 
a stud, this bar being weakened so that it shoul 
carry in towards the centre of motion two brass 
globes fixed upon upright standards. The first 
steel bar was weakened at one end, so that the 
compound bars had the effect of carrying the 
upright standards to and from the centre in heat, 
and the contrary effect in cold; so that the idea at 
that time was to have a balance so constructed that 
the weights should approach the centre with 
greater rapidity. in heat, and recede slower in cold, 
the weights acting in a straight line to the centre. 
Mr. Dent remarks that This variation of velocity 
to and from the centre of motion could not possibly 
be brought about if the weights were placed on 
the before-mentioned rigid immovable supports at 
the extremities of the balance-bar, as is usually 
done in ordinary balances of this description. 

There can be no doubt that Mr. E. J. Dent's 
balance was a great improvement upon the balance 
of Hardy, as any balance depending or acting upon 
leverage or springs for the entire compensation is 
not suitable for a chronometer. Doubtless, from 
this cause Hardy’s balance never came into general 
use. About the same time Mr. Loseby made and 
patentea another improvement in the compensation 

alance, by the application of curved glass tvbes 
containing mercury, in addition to the ordinary 
compensation, the tubes being arranged in such a 
position as to cause the mercury, on expanding by 
an increase of temperature, to approach the centre 
of the balance at an accumulating force, corre- 
sponding to the law of alteration in the elastic force 
of the spring. Many very excellent chronometers 
with balances of this description were tried at 
Greenwich during the, year 1845-6. The reader 
must bear in mind that the Greenwich trials are 
annual competitive trials, and in all cases commen- 
cing in the first of the new year, extending over a 
penod of 22 to 30 weeks; and that the difference 
between the greatest and the least is the whole error 
of the chronometer during such time of trial. The 
greatest difference between one week and the next 
explains itself, and its error is inclusive. 

W. B. Crisp. 
(To be continued.) 


THE COMPENSATION BALANCE. 


21766.J|—PrEnmrr me to acknowledge receipt of 
The Prize Essay on the Compensation Balance“ 
from the author, and return thanks for same. It 
would be superfluous for me to comment at length 
on the merits of this useful little work, as three of 
the four chapters of which it consists will have been 
published before this letter comes before the readers 
of the E. M.“ I need only say that I have made 
a careful perusal of it, and for practical and straight- 
forward information it is excellent. No doubt, the 
author will be able to considerably augment it in 
its revision, which I would recommend to al! lovers 
of the art. 

To return to my letter (2167, p. 506), which 
seems to have called this essay into existence in 
these pages, I must say I cannot find 15 7 like 
the information asked for therein. If I put it in 
other words perhaps Mr. Crisp will be able to 
understand me. and give us the desired information. 
How came Berthoud to establish as a matter of 
certainty ” that 31 2secs. only of the daily loss was 
attributable to loss of elasticity, and 62secs. to the 
increased length, while he neglected the increased 
breadth and thickness of the balance spring? 

I believe it has been suggested by Grossman aud 
others, that a metal with a larger co-efficient of ex- 
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to compensate for its loss of elasticity ; but our 
knowledge of metallurgy at the present day points 
to that as very remote—at any rate, for anything 
like absolute compensation—as any change in the 
molecular conditions of metals will be accom- 
pauied by a change in their elastic force; so we 
must still look to the balance for the attainment of 
perfection. 

The compensation and adjustment of the chro- 
nometer balance, as hitherto effected, is laid in 
theory; aud I think by a little original ingenuity a 
balance might be constructed that would shorten 
the radius of gyration in a geometrical ratio; but 
its adjustment would have to be made by varying 
the angle the piece makes with the plane of the 
balance. 

1, Short- street, Reading. R. M. 


REPLIES TO QUERIES, 


— . — 


„In their answers, Correspondents ars respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. $ 


[49663.]— Tasmania.—As a field for emigrants 
being a subject now engaging attention in your 
<olumns, allow me to suggest some queries, which 
might be advantageously put to the emigration 
Agent for that colony by any small farmers propos- 
ing to buy aud work the land which its Govern- 
ment is eager to sell. 1. Whether the rich virgin 
soil offered on easy terms is not so heavily timbered 
that, although one pound per acre is all that it costs 
to buy, a further one hundred pounds per acre 
would not be swallowed up in clearing it for the 
plough? 2. Whether the settlers who take up this 
good land are not forced to limit their operations to 
the cultivation of small patches between the trees 
with the fork and hand rake? 3. Whether they 
are not obliged (in these days of machinery) to cut 
all their corn with the sickle, and to thrash it out 
with the old fashioned flail? 4. Whether a bushel 
of wheat, value four shillings, does not thus cost at 
least ten shillings, if the labour of producing it is 
valued at the rate of wages paid at the mines, or on 
the roads, or railroads; 5. Whether the roads are 
not generally so bad, and the distances from the 
markets so great, that the cartage runs away with 
the greater part of the profit of growing potatoes or 
other vegetables? 6. Whether cart loads of good 
fruit, raised, gathered, aud carried from the country 
with much labour, are not often shot into the 
Derwent estuary for want of purchasers? 7. Whether 
all the best timber near the ‘igh road has not been 
cleared out of the bush long ago? 8. Whether the 
country is not very badly watered, and whether the 
worst water supplied to Londoners would not be a 
grcut boon to most farmers in the summer time? 
9. Whether the small bush farmers and their 
families are not usually crowded into small huts of 
one or two rooms? 10. Whether those, who stick 
to workicg their own soil, are not worse off than 
English farm labourers? 11. Whether a feeling of 
bitter disappointment is not prevalent amongst the 
numerous Germans and Danes, who a few years 
ago were enticed over by a paid agent, and 
who are settled about Sorell Creek, and else - 
where? True replies to these inquiries would, 
I fancy, induce the small farmer to think of 
some other colony than Tasmania. As to 
farming on a larye scale the broad acres, which 
were cleared by convict labour in former days, I 
do not profess to know much; but judging from 
the appeurance of the crops on them, I suspect 
that they are pretty well worked out, and will not 
pay for muck-making. Having, however, lived 

or snme years amongst the small settlers (within 
about a dozen miles of the capital), I know that 
theirs is a hard struggle for existence, and I know 
that I am very glad that I spent no money in 
clearing the land, which I blindly bought with 
that intention. As to the climate, its claims are 
absurdly puffed. There is not much more fine 
weather than in England. I found it very 
enervating, and always felt more limp than in 
England. Nor, in my judgment, is the coun 
half as beautiful as the neighbourhood of London, 
the colouring being wretched. My (perfectly 
disinterested) advice to those about to emigrate as 
small settlers to Tasmania is the same as that 
tendered by Punch to those about to marry. 
**Don’t."—F. R. 


[50671.]—Length of Tunnels.—‘‘ Tonnelier ” 

age 557) states that Woodhead tunnel is longer 
than Standedge. This is wrong: the Standedge 
tunnels being longer than Woodhead by 36yd. 
They are cut through shale and rock.—G. 1. R. 


51040.] Music. —It is not absolutely necessa 
that there should be a covering over the pupil's 
bands in order to become a proficient player; but 
by doing so there is a great saving of time in learn- 
ing to read music. I can speak from experience, 
for I have tried it. No doubt music teachers would 


object to a cover, because of the difficulty of watch- 
ing the pupil's fingering ; but that certainly might 
be easily overcome by the placing of the cover.— 
W. R. T: 


[51040..—Music.—My object is not so much 
controversy with Organon as to assist in the 
solution of the difficulty put by „F. C.,“ who, at 
the age of 23, with an hour's leisure per diem for 
study, can play only indifferently on the piano- 
forte such tunes as those in ‘‘ Hymns Ancient and 
Modern’’; but is altogether at a loss when 
. dance music. How is he to proceed? 
We are told that he must first obtain a mastery of the 
pianoforte manual, and be able thereupon to strike 
any chord, or any series of chords, in the dark, or 
blindfolded, at pleasures then that he should get a 
book ofexercises and apply himself to practise of the 
scales. I here venture to advise the commencement 
with the exercises and the scales as the only means 
by which, ultimately, with kindred exercises, that 
knowledge of chords can be gained which will 
enable a student confidently to strike them, as re- 
commended at the initiation of his practice, when 
he must be assumed not to have acquired it. I deny 
that I have employed jargon in my reply but 
affirm that, on the contrary, I have indicated a 
sure road to ultimate success, if it be perseveringly 
5 A useful method of obtaining a practical 

owledge of scientific fingering, as recommended 
in an elementary work in my possession, is for the 
pupil to write out for himself scales and exercises, 
and then fingering from memory before practising 
them, correcting them, if necessary, by a reference 
to his authorities ; and if this is pursued, also with 
chord progressions, the benefit of it will soon be 
apparent in the continued increasing facility which 
the pupil will find to attend his efforts at self- 
instruction. With regard to the question of dance 
music, it must form, for a time, a subject of special 
study, if it is desired to perform it skilfully. 
Westrop, in the Musical Bouquet, has published 
several shilling books of polkas, mazurkas, waltzes, 
and other dance music for the pianoforte, which, if 
practised, will soon accustom the student to that 
species of composition, always assuming that he 
continues, Kar ga the study of scale and chord 
exercises.—I. F. B. 


5104 1.] Fir and Deal.—I do not wish to argue 
o further with “ P.M.” on this matter, the 
subject of which I think is scarcely worth arguing 
about ; but to finish, a log of wool. would seem to 
imply the trunk of a tree, unhewn, with the bark 
on, or nothing further than the bark taken off, but 
timber could apply to its being hewn or cut, it may 
be into so called square timber, and in certain 
lengths. In tho sense referred to“ fir imported in 
logs,“ a cargo of fir. wood in logs would not be, 
strictly speaking, understood asa cargo of timber 
in this sense.—E. T. 


(51068.] -Causticity of Lime (U.Q.)—“W.J.”’ 
should estimate the amount of calcium hydrate in 
the lime by meaus of volumetric analysis. The 
process consists in treating a weighed portion of 
the lime with successive quantities of distilled 
water, until all the hydrate is dissolved, and then 
titrating the fluid with standard solution of 
H,SO, or H, C, O.. Having thus ascertained the 
p.c. of hydrate, he will easily calculate the quantity 
of ammonia gas a given weight of the lime will 
liberate from ammoniacal salts. Theoretically, 
74 parts of Ca2HO will set free 34 parts by weight 
of NH,:; or he may find this process more suitable. 
Distil in a small glass retort a weighed portion of 
the lime, slakec with a little water, with an excess 
of ammouiacal salt—chloride, for example, and 
estimate the amount of ammonia given off. It 
does not make any difference whether the lime is 
used hot or cold, as it is the amount of Ca2HO in 
the Sape which determines the proportion of NH; 
given off.—W. E. HADEN. 


[51113.] — Tinning Cast Iron. — Have your 
metal clean, by 1 scouring, and then swab- 
ing out with dilute acid. Then heat it, and with a 
wisp of greasy tow rub the molten tin all over. In 
the dipping process, all you have to do is to get the 
pieces quite clean, and then immerse in a bath of 
oil or tallow, and when hot, pass into the tank of 
molten tin.—T. P. 


(51121.|—Damaged Enamel.— The only thing 
that can be donc is to re-fuse the enamel. Ask a 
jeweller, who will be able to say when he sees the 
extent of the damage.—J. T. M. 


51126.]—Orange Polish.—I should think that 
“ Oilman ” could easily answer his own query by 
a few experiments, which would be easy, as pre- 
sumably he has the materials ready to hand. Has 
he ever tried what he could do with dragon’s blood, 
gamboge, red sanders, aud the other colouring ma- 
terials employed r—N. E. Cuu. 
W — Drainage. — Hus this querist who 
fails to dissolve brimstone in linseed oil, tried the 
effect of heat ?—N. E. Cnu. 


[51141.]I— Stamping Notepaper.—Tle em- 
bossed N &c., are done by rubbing the 
ink into the die, and wiping the face clean. The 


stamp then comes down and drives the paper we 
the ink. It is much like copperplate printing. a3 
you want a fattier ink than is used for ordinary 
printing.—J. R. 


(51164.]—Polony Skins. Use one of tbe 
aniline dyes.—T. P. 


[51171.]— Paper Boats. — The paper ia press 
together while iu the pulp state. Pasting or 
cemeuting is too dear, and won't do at all.— Nux. 
Dor. 


([51187.])—Electrophorus.—‘“‘Electric Cat“ will 
find an electrophorus coil will do this well; to me, 
troublesome to make and then to use. Better by 
far make a small machine out of a carboy, whico 
makes by far the best. The machine, conduct-r, 
and stand will not cost £1—at least mine, w 
was a large one, did not cost me so much, and I 
would match it against any machine now, so far as 
I can make out. The conductor tin, with round 
ends, cost 8s., the glass rod ls., the stand-rest 2s.. 
and the stand, caps, &c., about 6 or 8. The first 
one I made, when a boy, of a straight lampglase. 
It was as powerful as a 12in. plate, and them I bad 
a proper cylinder, and at last found none any- 
ae near so good as a carboy.—Epwb. TROS. 

OTT. 


(51193.]—Whooping Cough.—I am not at all 
surprised that Carpenter“ found no good from 
his remedy, nor will he from the filthy use of garlic. 
Doctors may give medicine, but it will do little 
good unless the cough should bring on other symp- 
toms. The only thing which will do any good is 
the old-fashioned 20 grains of salt of tartar and 10 
grains of pure cochineal, pour half-pint of boiling 
water on, sweeten a little, and let the children take 
a teaspoonful when they like. Doctors, if they 
are honest, will tell you the cough will have its 
run, and some use the above. Why it does good 
4 is difficult to say, but it does.—Epwp. Toa. 

corr. 


151221. Flies.— Nomad ” will find in his case 
fly paper of very little service; and, besides, if the flies 
are poisoned, they will only lie about and make a 
mess. The best and most effectual is, to get two or 
three moderately wide-necked bottles, and put some 
strong sugur and water, or becr is preferable, m 
them about Iz in. deep, and hang them up; the 
flies, &c., will go into them, but cannot get out and 
are drowned. We used to do this about our fruit 
trees, and it was astonishing to see the enormous 
multitudes of flics, wasps, &c., we used to catch.— 
Epwarp Tuomas Scorr. 

(51223.] — G. W. R. (Narrow Gauge). — The 
following, in accordance with my promise in last 
week's issue, are a few of the -coupled tender 

oods engines built at Swindon, all of which have 
ft. drivers, domes, inside cyls., and double frames: 
360—369 and 388—397 (66), 398—411 and 419— 
425 (67), 423—438 and 445—454 (’68), 491—5leand 
1082—1099 (70), 593—612, 657—670, and 1105— 
1115 (771), 672—716 (72), 776—805 and 871 N70 
(73), 877—893 and 927—946 ('74), and L1SG—1215 
76). A few rebuilt goods engines of the aame 
imensions as the above are as follows: —57 - 
(Swindon, °55—’56), 69—76 (B. P. and Co., 35— 
56). 79—90 (Swindon, ’57—’d3), and 350—359 
(B. P. and Co., 66). These were rebuilt at Wolver- 
hampton within the last twelve years. All the 
double-framed goods in existence have oft. drivers, 
and 17 by 24 cyls. I am sorry I cannot give dimen- 
sions of the single-framed goods engines; I believe 
there are only two or three. The chief clusses of 
6-coupled goods saddle tanks, all of which bave 
cabs, domes, single frames, 4ft. Gin. drivers, and 
cyls. 17 by 24, are as follows: 1501—1560 (Wol- 
verhampton, 78 —'80), 1561—1630 (Swindon, 7 
or 79 80), and 1801 1812 (Wolverham ] ton, 
'81— 82). will send respective stations of several 
of tho above engines, and of thgse I inserted im 
last week’s issue, next week. I to state in 
last week's issue that 157—166 were rebuilt at 
Swindon in 1879.—J. E. SPENCER. 


[51270.] — Foot-tons. — I must express my 
thanks to Guernsey Cave’ for his correction to 
this query. I fell iato error through considering 
momentum at impact instead of apace multiplied by 
weight. But what I wished to convey to Sphen- 
cal’’ was, although the weight had a velocity at 


impact of 4/64'4 x 40 = 50°75ft.. which x 3 = 
152.25tons; yet the foot-tons would only = 3 * 
n = 120 nearly, or simply 40 x 3 = 120ft. tons. 
The demon of inaccuracy seems to have touchep 
others besides me, for G. C.“ states that I arrive 
at 161, which number is not in the answer at all. 
— ENGINEER, Dewsbury. 


[51274.]—Overstrained Piano.—To‘“‘J.C. L.” 
on MR. DavIES.—I am much obliged to J. C. L.“ 
for his painstaking letter, but am sorry to say tbat 
I have ouly been a subscriber for a few years, and 
have not the volumes he advises me to refer to. 
The piano is by Scott and Co., Sloane-street, 
London. I got a friend to call on them ; but they 
scem to have removed, or to have given up i 
There are six posts, each about sin. square, 
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and two side pieces, but they are not stepped 
through; there are wood blocks at cach side, to 
strengthen the tuning plank. The soundboard is 
glued to the bottom of the plank, aud is covered 
with a slip of wood. There is an angle-plate of 
sheet iron ut the bottom, nearly jin. thick, bolted 
into the posts. I think an iron bracing, as recom- 
mended by “J. C. L.,“ about the middle of the 
poe: would help to strengthen it very much; but 

don't kuow how to go to work, and should take it 
as a great favour if J. C. L.“ or Mr. Davies 
would give a working drawing, and explain the 
best way to fix it; also whether the soundboard 
must be taken out so as to get it straight, and how 
to take it out, for the key frame (ut the back of 
the keys) seems to be quite in the way. The bent 
side seems to be firmly attached, though there are 
neither bolts nor screws (only blocks). The only 
fault seems to be with plank, und if I could sup- 
port that, I thiuk the piano would still be a very 
good one. PUZZLED PIANIST. 


51320.]—Engine Governor.—To J. F.”— 
I think you mean for pumping evgine. With a 
governor arm 281 in. long from the point of suspen- 
sion to the plane of revolution, when revolving at 
right speed, will be 35°125 revolutions per minute. 
Ignore the fraction, and call it 35, and not 37, as 
stated by Engineer, Dewsbury,” as the following 
formula will show: 187:5 / 4/28} = 35:125. The 
weight of the governor balls has nothing todo with 
the calculation of speed in a simple governor, 
which merely depends upon the nature of the 
mechanism employed to transmit the agency of the 
governor to the throttle- valve. You will require a 
friction, when the engine is runuing at 25 revolu- 
tions per minute, a Iain. on your driver, and a 10in. 
on your governor shaft to run at 35 revolutions: 
(25 x 14) /10 = 35. When running at l5 revolu- 
tions (that is, the engine) you will have to shift 
your driver on the shaft (fly-wheel shaft), so as to 
get 6in. on governor shaft to run governor at 35 
revolutions: (15 x 14) / 6 = 35 revolutions.— 
FIRER, Dewsbury. 


[512325.]-— Spray Producer. — Would not a 
rotary brush, the bottom dipping in water and an 
obstruction to just catch the bristles at the top, suit 
you:? -W. J. Francis. 


[51337.J—Air Pump. — Thanks to“ Boswell’ for 
his reply. I understand he means by water striking. 
top of air pump, and not condenser; also what 
length of pipe you recommend; also if it should 
be projection through the roof.— J. W. 


51338. Hydropathy.—I am sorry to see 
that so few readers of ours“ feel qualified to 

ive the querist any advice on this subject, as a 

ttle knowledge aud experience would put many 
on the road to health, and save heavy doctors’ 
bills. The qucrist is suffering from“ general de- 
bility,’ which is, in fact, a depressed state of 
vitality, owing to the inefficient action of the 
digestive and nutritive organs. He does not say if 
he is experiencing any distress from indigestion, 
flatulence, constipation, &a. he is, he must 
write again, aud state symptoms, and I will advise 
him accordingly ; but, as a simple tonic and 
stimulant, I shoud advise him to adopt the fol- 
lowing course: Rise at seven o' clock and take a 
cold bath every morning. If unaccustomed to the 
feel of cold water, add just sufficient of warm to 
make it bearuble ; but bear in mind there is no 
stimulating power in warm water, and the sooner 
the cold can be endured the better. I should 
recommend the shower bath in preference to the 
shallow bath. While taking it the patient should 
rub himself vigorcusly and stamp his feet in the 
water; on emerging he should rub briskly with a 
rough towel, until the blood is tingling to the 
surface all over the body. After this let bim walk 
for half an hour before breakfast. Later on in 
the duy I should advise a sitz bath of cold water, 
or about 60° for 10 minutes. In using this, let the 
bath be a small one, and when seated in it the water 
should not rise hizher than the hips. Take no bath 
for at least 1} hour after a meal. Take exercise 
after this. As regards tonics, if this means 
medicine, none are necessary. Now as to food, 
which is a very important matter. Take but three 
meals a duy, und never eat to repletion. Discontinue 
entirely the use of stimulants, also of tobacco, if 
smoking disagrees with you. Eat nothing but 
paa well-cooked food ; take oatmeal porridge for 
reakfast and supper; take no pastry, but well- 
stewed fruit and boiled rice, sago, &c. Don't read 
during meal times, nor tuke active exercise 
immediately after a meal. Engage in cheerful 
talk and pastime, aud spend as much spare time as 
possible in the open wir, Keep strictly to these 
directions for a couple of months, and the 
' general” will beat a retreat.—J. W. C. 


[41342.;—Weeds in Garden Path.— Spread 
gas lime on the sides, or the parts of the paths where 
the weeds grow. If the lime is breken small it will 
not be an eyesore atter the first shower.—W. J. 
FRANCIS. 


(51360.]—Chemistry.— You should, if possible, 
obtain practical instruction in the subject. Are there 


not any facilities in the nearest town to you? If 
not, you might get some apparatus, and perform 
some of the experiments and tests at home.—Tuos. 
H. SMITH. 


[91369.J]—Carbon Cutting.—Thiscan be quickly 
aud easily cut by using a piece of an old saw (with- 
out teeth), and used with either sand or emery 
constantly moistened with water, like a mason 
would do it. To prevent the metal from hurting 
your hands by the pressure, put a piece of wood on 
the top like that used by a carpenter to protect the 
tecth of his saws. I have cut up large pieces by 
this means.—G. Brisco, Vauxhall. 


[51369.; — Carbon Cutting.—I regret not 
having seen the query about cutting carbons before. 
I cut mine. with an old saw plate, using plenty of 
coarse grit and water. After they are off, I rub 
them down on a piece of smooth York stone with 
coarse grit at first, to get them to the required 
shape, and after that use fine sand; by this means 
I get them very smooth. I hope this will prove of 
service.— H. AUSTIN. 


[51379.]— Heliostat.— A heliostat per — viz., 
one Which will keep a beam of sunlight on one 
particular spot for any given time is an instrument 
requiring the most careful work of a skilled instru- 
ment maker, aud is not within the scope of an 
amateur. If, however, the querist merely requires 
a beam approximately stationary for a compara- 
tively short time, the simple apparatus described 
below will be found satisfactory. To understand 
the instrument, it will be useful to consider the 
apparent motion of the sun. This is twofold: Ist, 
the daily motion from east to west, which takes 

lace in a plane perpendicular to the earth’s axis: 
2nd, the yearly oscillation, which causes the sun to 
vary from zh N. of the Equator to 223 S. 
of the same. These two motions will be counter- 
acted by the heliostat separately. Obviously, 
it will simplify matters very Hud if we reflect 
the light parallel to the earth’s axis, for tho daily 
motion of the sun is round this line. The yearly 
motion, that in *‘ declination,” is only 45° in six 
mauths, so that for one day it may be neglected. 
First, then, the direction of the eurth’s axis must 
be determined. There are several methods; but 
tho one which I find the simplest is to find the 
longitude of the place of observation on the map, 
hence the true noon local time, and mark on the 
floor the shadow of a vertical string at loca] noon. 
This will point N. and S. The inclination to the 
vertical is the difference between a right angle and 
the latitude, and may be at once determined by the 
map. The resulting direction is that in which the 
light must be reflected. A window facing S, or 
nearly so, should now be selected. The bottom 
sash should be thrown up anda board made to fit 
the opening. The board is best made of 1 in. deal, 
and arranged to screw firmly on to the window frame. 
The upper part of the window may be covered with 
a light frame, on which several thicknesses of 
brown paper have been pasted, or better, with 
American cloth. The fitting and jointing must be 
very carefully done, so us to exclude all light. 
Two pieces of brass tube are now taken, the smaller 
sliding nicely within the larger. The former should 
be din. internal diameter, aud lft. long, and should 
be fitted with a milled collar at one end to allow of 
its being turned round inside the larger tube. A 
hole must now be cut in the board such that the 
exterior tube may be fixed in with its axis, parallel 
to the axis of the carth (see Fig. 1). Cut two 
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strips of sheet brass lin. by lin. by 7in. Drill two 
holes in each, 2 in. aud 3in. from the same end of 
each strip. Solder these inside the inner tube at 
opposite ends of a diameter, so as to be parullel to 
the axis and to each other, and to project in. 
beyond the end of the tube. They will then be 
about b in. apart. Get some thick brass wire, and 
cut off two pieces fin. long. Thin them down at 
cach end to fit into the holes drilled in the strips. 
To one of these fix at right angles a piece of the 
rame wire, tapped bulf its length, and carrying a 


spiral spring and winged nut. It should be 3in. 
long (see Fig. 2). To the other, in the same way, 
fix a strip of sheet brass gin. long, and having a 
hole 2}in. from the axle, through which the screw 
may pass easily (see Fig. 3). Next get a piece of 
good looking-glass 3in. square, and tit it intoa tray 
of thin brass. Let the edges of the tray be bent 
over to grip it firmly. Solder the axle (Fig. 3) 
across the back of this tray, so that the brass strip 
may stand at right angles to the plane of the 
mirror. The reflector must swing 222°, and must 
be so arranged that when the strip with the hole in 
it is perpendicular to the screw the glass is inclined 
at an angle of 45° to the axis of the tube. The 
motion of the screw will then counteract the sun's 
motion in declination, and the rotation of the tube 
will counteract its daily motion round the earth. 
The inside of the tube should be dull blacked. 
Make woden covers to fit on each side of the board, 
and protect the instrument when not in use. With 
a little care, very good results can be oltuined.— 
OUDEIS. 

_ [51380.]—Gas.—All Engine need do is to 
turn down at the cock till the supply of Maustield's 
gas is right for hisengine. This gas does very well 
with the Otto; but he had better put himself in 
communication with Messrs. Crossley or Mr. Maus- 
field, the patentee, both of Manchester.— H. B. 


(51381.]—Flying Machine. The use of so much 
steel for wing- frames would be too heavy, espe- 
cially tubular steel; N shaped umbrella steel would 
serve best, but little as possible should be used. 
Whalebone, cane, silk cord and coverings should 
be the chief material, so as to make a wing of 30ft. 
superficial area weigh under 6lb. How do you 
propose actuating it? On this point I may be of 

ractical service to you, if you need advice.— J. 
HABLES KING. 


[51383.J— Reading French.—The book you 
inquire for is Language as a means of Culture,“ 
2 vols., by Monsieur C. Moncel. I do not know 
the English publishers, but no doubt any bookseller 
could get it. If French Reader“ hails from 
Liverpool, and cares to visit the Picton Reading 
Room, L 82 will find it.— THOR. 


[51383.] — Reading French. No doubt you 
would be able to translate for your own pleasure 
many French works; but, without going fairly 
well into grammar you will incur a lot of needless 
trouble, for in many instances you will get a literal 
translation not giving you an adequate meaning in 
English ; also certain words almost always used in 
conjunction with each other will be constantly 
recurring. Knowledge of the verb conjugations 
is absolutely necessary. I like Schneider’s works 
very well. To begin with, his First French Course 
is well adapted for rcading, and at the same time 
gives you a good groundwork in grammar. 
Quite different from many others, it is . 
full of lively anecdotes, &c., which, being partially 
known in Exglish, do away with a greut deal of 
drudgery. There is also a weekly paper (2d. at 
hookstalls), La Semaine Française et le Couryer dz 
l Europe réunis, which gives fair reading practice. 
For reference, have ‘*Edimburgh High School 
Conversation Grammar’’ (Schneider). Cassell's 
Dictionary is very handy; also Nugent's Dictionary 
contains a large number of idioms in frequent use. 
I am struggling on with the use of these, and 
trust they may be what you require.—SPHERICAL. 

[51389.]—Speaking Tube.—See reply 49271, 
„E. M. „' Vol. XXXVI. Dia., fin. to lin. 200 
is named. Empty water pipes, 1,000 yards. — R. 
HANNEN 


([51393.]—Works of Authors, &c.—In reply 
to A High Schoolboy,’? Johannes, or Juan, de 
Leo, called the African, was a geographer, 1483— 
1552; particulars in Chambers’ 1 
Dictionary.” Louis Marmol, or Luis Marmot 
Carvajal, was a Spanish historian aud traveller, 
1520—1599 ; particulars in Rose’s ‘* Biographical 
Dictionary.“ Jean Baptiste Gramaye, Flemish 
historian, sen ants traveller, and writer, 1580 — 
1635; particulars in Chambers“ Biographical 
Dictionary.“ Francois Savary de Breves, Freuch 
diplomatist, traveller, and Orientalist, 1500 — 1628; 
particulars in Didot's Nouvelle Biographie.“ 
Cwlius Secundus Curio, Italian litterateur and 
hilologist, 1503-1569; particulars in Cham- 
bers Biographical Dictionary.“ A book of Mar- 
mol’s L' Afrique,“ translated into French by 
D’Ablancourt, with drawings by M. Sanson, in 
3 vols., published in Paris, 1007, with maps, worth 
18s. in 1841.—D. de B. 


[51394.])—Coach Paintiog.— Herald painting 
is the highest branch of coach painting. requinug 
artistic ability. For purity aud brightness of 
colours in heraldic painting, obtain pure pigments, 
and use new or quite clean brushes and pencils of 
suitable hair. Besides technical skill, the herald 
painter must know how and when to use body- 
colours and glaze-colours, with suitable driers.’’ 
The mirror-like surface of varnish through which 
the herald painting shows, as if under a glass, is 
the simplest part of the work, if care and cleanli- 
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ness is observed; but a learner must start with 
elementary knowledge of ‘‘ colour - mixing, 
„ laying-off ” with the brush, fllling- up, * rub- 
bing-down,”’ 1 &c. A few lessons 
pie a first-class man vor 1 
amply re expense; for you could not learn 
herald ng without, at the same time, learnin 
the whole art of painting—methodically an 
artistically.—J. C. Kino. 


(51411.] — Daniell Battery.— You should 
dilute some sulphuric acid with 10 parts of water, 
and tarsi ba cool. aa 55 n 

p of copper dissolving some in boiling 
water, adding more the water will dissolve 
then cool. o acid is poured in porous cell, and 
the sulphate of copper in the cylinder. On 
the ledge place some crystals of sulphate of copper 
to keep up the strength of solution, which is de- 
composed and weakened by action of battery. 
These can be 8 ded in muslin bags round the 
ledge.—Txos. H. Surru. 


[51417.I— Pumping Engine.— CorReEcrion.— 
Pressure on piston should read 85°8lb. per square 
inch, and not 88'8 as printed.— ENGINEER, Dews- 


bury. 

81425. Ashes of Coal.— Ashes of coal are 
composed of the unburnt portions of metals con- 
tained in the original substance namely, carbides, 
oxides, sulphides, &c. ; these vary according to the 
locality from whence the coal has been procured. 
A patent has lately been taken out to extract these 
metals. I should be glad to correspond with 
“ E. G.“ if he will advertise his address.— A. E. S. 


(51430.J—Relay.—You will require another 
magnet and armature for the relay; but it must 
have a much weaker spring than the bell magnet. 
You will require two sets of batteries, one for the 
line and the other for the relay. When the line 
circuit is closed the relay batteries are brought 
into use; that is, the armature on the line magnet 
closes the relay circuit and causes the bell to sound. 
Therefore, the line magnet must close the relay 
circuit much in the same manner as the push closes 
the line circuit.— Os. 


[51433.]—Violia.—If your violin has had a 
longer neck put to it than is correct, it would 
account for the brea of the strings when coming 
up to concert pitch. The proper length from bridge 
to the nut upon which the strings rest measures 
upon my old Klotz, 12}jin., and from the bridge 
to the tailpiece end of violin measures 6jin.—A., 
Liverpool. 


(51433. ]—Violin.—The new neck of Woster’s”’ 
violin is not strong enough or it is set at a wrong 
angle. Get a stronger 1 or strengthen 
the neck with a strip of wood underneath the 
fingerboard. The angle which the neck makes with 
the body is correct when the centre of the scroll is 
in a line with the edge of the back of the violin.— 
Tuos. LISLE. 


[91432.)—Olarionet or Oboe.—As a solo 
instrument I should recommend Woster’’ to 
select the clarionet in preference to the oboe, as the 
extremely nasal tone of the latter would be 
objectionable in a drawing room. Clarionets are 
made in several keys, A, B flat, C, and professional 
players use all of these, according to the key of the 
music they have to play ; but for a solo instrument, 
a B flat is always used, and in music written for 
clarionet and piano the clarionet part is written in 
a ney a tone above the piano part. The clarionet 
oo runes within a limited range, like a flute. — 


(51435.]—Electrotyping.—Guttapercha is not 
dissolved by water. The Printing Times and Litho- 
grapher, in the article on Steel and Iron Facing,” 
gives the following mode for taking moulds from steel 
or copper plates :— Dissolve sufficient guttapercha in 
bisulphide of carbon, in a jar having a broad neck. 
To this must be added a little sand. This has the 
effect of thoroughly cleansing the guttapercha, as 
the icles of sand mix with the existing im- 
purities in the guttapercha and become precipi- 
tated. Let this stand for 12 hours, when the pure 

ttapercha will be found floating on the surface. 

oil in a saucepan, ready for use. It will cost 
about 158. perlb. Place the plate upon the imposing 
surface, taking care that it is perfectly free from 
dust of any description. Pour the warm mixture 
on the surface, and allow it to stand for 8 or 10 
hours, that it may become perfectly solid and firm. 
It should then very carefully taken off the 
plato, ~ plumbago’d ready for the deposition. — 


(51437.J]—Preventing Steel Springs from 
Rusting.—Nickel plating is the only thing I can 
think of at present.—Os. 

(51437.]—Preventing Steel Springs from 
Rusting.—I do not know about salt air; but 
under ordinary circumstances, I have found re- 
peated flashing off with oil produce a firmly- 


be a gain to you, and |28 
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(51438.]—Mathematical.—Uniess I am mis- 
taken, the differential coefficient of tan.—! 55 
„ and this becomes —! 
a“ + * 1 7 
and 4 are both 1 or equal. But it is a very in- 
teresting point that tan.— ! tt and tan.— 12 


only when a 
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have the same diff. coeff., viz., 
l+ 

ENSIS. 

[51438.] — Mathematics. What do you mean? 


The differential coefficient of tan.—! a+ te 


a— bx 
1 ah F 


functions have the same differential coefficient, it 
follows that they only differ by a constant. Thus, 


tan.— ? — 35 has the same differential coeffi- 


not If two 


cient as tan.— set since it is obviously equiva- 
lent to 7 + tan— ! A Hests. 


N a R A think it quite likely 
Bird Keeper does as many others do—kill birds 
with kindness. As a lover and keeper of birds ever 
since I can remember, I find the two principal 
things to study are fresh air and fresh water; a 
bath is almost indispensable. I have an aviary 
built in my yard facing south, in which I kee 

canaries, with many other birds, all the year round, 
and I often see the canaries taking a bath in bitter 
cold weather. They are not such a delicate bird as 
most people suppose. I never cover the front of m 

aviary up unless it is very bad weather indeed, 
such as snow drifting with strong winds. Of course 
it would not do to take any bird that is used to 
being kept indoors and put it out in the weather 
unless warm, when it may be put out to take its 
chance. The only birds I take in are the gpice 
birds, such as waxbills ; then I keep them in a room 
with no fire. Besides above birds in my aviary, 
there are blackbirds, thrushes, redwings, tits, lin- 
nets, and several other kinds; with a seed hopper 
for all kinds of seed, besides the usual soft food for 
thrushes. The canaries seem to like soft food as 
well as any of them. Do not give them much 
hemp; mine do not seem to care for it. But birds 
will eat in small cages what they will not touch if 
kept in as near a state of nature as possible. M 

aviary is 15ft. long by 10ft. high, with jin. mes 

netting, not wire. As to thé zinc, I should not 
think it a very comfortable bottom for birds to go 
on; but = not see how it can kill them with cold. 


„ Paint. — Use zinc white and 
rub each coat dowr smooth. I should mix the last 
coat with varnish instead of oil. — 0s. 


[51444.]— Properties of Liquids. — Stanley, 
who advertises in this paper, has written a book on 
this subject, which was favourably reviewed some 
volumes back.—GLaTTon. 


51454.) — Horse Power of Boiler. — This 
question involves others, if any useful reply is to 
be given. For trade purposes the h. p. is the section 
of the boiler divided Na allowing that ldsq. ft. 
of heating surface wi be provided per akp í 
but the calculation is all wrong, because so much 
depends on how the boiler is heated. Ordinarily, 18ft. 
of heating surface will evaporate lcub. ft. of water 
r hour, equivalent to, say, 2-h.p.; but if the 
iler is fired by means of furnace gases, probably 
a similar quantity of water will be evaporated from 
8ft., or even less heating surface. Read Bos- 
well’s” reply on p. 275, and some other replies 
which have appeared recently.—N. E. CHILD. 


[51454.] — Horse Power of Boiler.—I am 
much surprised to find readers still inquiring for 
what has been repeatedly proved useless; about 
four times in about the last seven weeks has the 
same query been answered. Well, once egan I 
will give what is really no use when calculated from 
dimensions of boiler only. Length multiplied b 
diameter and divided by a constant of 6 (which is 
the old rule) would give 33 as the horse-power of 
the boiler given by Stoke-on-Trent.“ But what 
about firegrate, heating surface, pressure, and many 
other points? Surely Stoke-on-Trent must 
know that a firegrate 16ft. area will not do as much 
work as one 36ft. area, and either of these sizes could 
be built under the boiler he mentions. And, again, 
50lb. 5 will do more than double the work 
done by 2dlb., and still the boiler ma 

of working at either pressure, if well made and 
of good material. If ‘‘Stoke-on-Trent’’ wishes 
to know the work now being done, he had better 
have his engine indicated; and if he wants to 
know how much the boiler will really do, he had 


alherent black coat, which lasta well. Dip iu oil. better load the engine until the boiler will just 


aud hold in flamo till oil burns off; repeat this two 
or three times. Finish by dipping, aud then rub- 
bing off with oily waste. GLATrON. 


supply steam euough, aud then indicate it: but he 


must beware of overloading either engine or | 


bouer.—BoswELu. 


is | which a plain tube 


be capable | be 


[51458.]—To ‘Labor Omnia Vineit. 
Supposing that your engine runs twelve boars per 


day, a pond of about 400 yards area would te 
aufteienl. It is advisable to take the overflow 
from the engine in broad shallow troughs, say 18 


wide by 4in. deep, and allow it to fall into ta 
nd at the opposite side to the injection pipe. — 
R OWN VINCIT. 
51459.]— Collapse of Tubes.—Like Pon- 
peli, I myself should be glad of a formula for 


calculating collapaing 5 of co: ted tube. 
but do not know how I am to get it. The only tes 
of plain against corrugated tubes that I know of a 
given in the Mechanical World, March 24, 1883. œ 
2ft. 9in. diam., 7ft. long. sm 
plate failed at 225lb., while a similar size tube cr - 
rie eae failed at 1,0201b. This is the Fox corrugated 
tube. I have not seen any tests of the corrugatel 
tubes made by Empson and Co., of > 18 
which the corrugations are spiral. A few days ag 
I saw a corrugated furnace, which had bee 
taken out after having been at work about 30 vears, 
so corrugated that I should think it would with- 
stand at least ten times the pressure uired to 
collapse an ordinary flue tube. I should like to se 
a test with Fox corrugated tube (corrugations 14m 
deep by Gin. pitch) against an ordinary tube with 
Bolton steel hoop seams, say 3in. apart, as I am 
strongly of opinion that the latter would give th: 
best all-round results. I do not know of an 
formula used for homogeneous steel tubes. 
always use same formula as for iron. Placing one 
Galloway every 6ft. cannot be said to materially 
strengthen the plain tube against collapse ; but br 
placing two Galloways near together, and at np 
angles to each other, and then placing two ai 

at a distance of 6ft., I should think the tube would 
bear about four times the pressure. I never knew 
a tube so stre ened to fail or be tested to 
destruction, which is the onl 
liable data. Applying oway tubes is, in my 
Opinion, the best, cheapest, and moet economical 
mode of strengthening flue tubes, and often see one 
Galloway tube put in the middle of each ring of 
plate, which generally run 3ft. wide, the Galloway 
tubes being about 3ft. distance from each other, 
the first being vertical, and the others at an angle 
of 60° to the horizontal. These generally give 
good results.— BoswEL. 


(51462.}—Water Level Indicator.— Reply 
39807, E. M.,“ Vol. XXXV., hes an illustration 
of an electric telltale for cistern: this would, I 
should think, suit your need. Cannot say if as at 
Leamington.— R. EN. 


[51479.] Pressure and Temperature of 
Steam. — I should say Molesworth is the most 
accurate; for steam at 36lb. = 262° temperature. 
There is a very reliable table in a small work by T. 
Baker, on the Steam Engine, published by Crosby 
Lockwood and Co.—ENGINEER, Dewsbury. 


[51479.]—Pressure and Temperature of 
Steam.—The table in Molesworth gives abeolute 

ressures of steam at various temperatures. That 
in Burgh’s book gives pressures in Ib. per sq. inch 
above the atmosphere. Taking one atmosphere as 
l5lb. per square inch, we find the two tables agree. 
Thus, 21 + 15 = dolb., as in Molesworth. The 
ordinary premure gauge indicates „ as a 
rule, in lb. per square inch above the atmosphere. 
In that case, add 15lb. to the observed pressure, 
and use Molesworth’s table.—GLaTTon. 


[51479.]—Pressure and Temperature of 
Steam.—‘ One in a Fix ” has put himself there. 
He has omitted to notice that in one case the 
atmosphere is included, and in the other excluded. 
His Molesworth must be a special one, thongh, for 
in mine the pressure is given at 351b., and then 
40lb., there is no 36lb.; but on one side of the 
temperature I find the pressure including atmo- 
sphere, and on the other ditto excluding it. If 
** Que ina Fix will look again, he will probably 
find that both his authorities are right, and that 
there is really no difference. One ina Fix can 
tell what temperuture he has by means of a 
pressure gauge; but he must find out Whether 
that has been set to include or exelude the 
atmosphere, which is, of course, roughly equivalent 


means of getting re- 


7 | to lōlb.—just the difference that has troubled him. 


—N. E. CHILD. 


[51481.]—Spurious Coin.—This can be most 
easily detected by the imperfect milling on the 
edge; by its breaking off short, and then by the 
colour of the inside, as they are generally made of 
zinc. They are sometimes whitened with mercury, 
when they can be detected by the feel and colour. 
I don't think 1 can look at a base florin and 
n.— Os. 


[51482.] — Bottle Battery. — Use Portland 
cement to fix on the brass collar. I have used it 
with permanent success. JONARH. 


51482. — Bottle Battery.— They seem to be 
fastened on with some pink cement, I should say 
a mixture of red and white lead or glycerine au 
litharge, for which see back numbers of E. M.“: 
either will do. —Us. 
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lo l482.]— Bottle Batter y.— the cement 

used for paraffin lamps: plaster of Paris mixed in 
a eaturated solution of alum. I have one which is 
cemented with electrical cement ’’—a mixture of 
rosin, beeswax, and red ochre.—GLaTron. 


(51482.]—Bottle Battery.—If ‘‘ Looker On” 
will melt 4 parts beeswax, 2 of resin, and | of 
laster of vi eg in an iron spoon, I think 
fe will fnd what he wants. First melt the resin, 
then add the beeswax, and then stir in the plaster. 
6 8 bottle and cap before using the cement.— 
. 


(51483.]—Tempering Waggon Springs. — The 
paa, after being bent to shape, and whilst still red 
ot, are slaked in clean cold water. When plate 
is cold take it out of water and put it into furnace 
in. Have a short stick of soft wood at hand, and 
r the plate has been in furnace a minute or two 
withdraw it and rub your stick of wood along the 
piate, the smoke arising from the burning of stick 
will give you a good idea of temperature of plate. 
A great deal will depend upon nature of steel, 
whether hard or soft, and degree of heat in plate 
when put into water as to what temperature to make 
it when letting down or 2 ; but to take the 
two extremes, if the steel is in its nature and 
pat was of a bright red heat when put into water 
eat it until the stick will just blaze when rubbed 
vigorously elong the plate ; if the steel is of a soft 
nature, only heat plate until it will just make the 
stick smoke when rubbed. After trying one or two 
pater, you will have an idea as to what letting down 
ey require; you must, however, be careful to heat 
the plates equally all over.—W. E. G. 


[51484.I— Reed Organ.—If “G Minor” will 
procure No. 568, on p. 560 he will find answers to 
most of his questions. An instrument therein 
described has rows of reeds, and 24 different 
qualities of tone the use of the imagina- 
tion comes in here considerably). On the same 
page two correspondents give reasons for not using 
53 and vice versd, the simplest 

ing that you never can depan upon them being 
in tune. e dimensions of reeds with the 
make. I don’t think anyone can say what dif- 
ferences there are between reeds of bronze, ebony, 
&c., because I think it scarcely likely that anyone 
has made a whole set of them, and asa matter of 
fact almost any tone that can be obtained by their 
means can also be obtained by voicing brass reeds. 
If “G Minor” wants to go beyond two manuals 
and pedals, I would advise him to make a pipe 
organ.— ORGANON. 


[51486.]—Magnets.— Tou had better get the 


t steel. I have bought it retail at 
Buck and Hickman'e, Whitechapel road, London. 
—JONAH. 


(51487.I— Quantity in an Ash Heap.— Level 
ash heap so as to make it as near as ible 
rectangular in shape, then take dimensions in 
inches, and divide the number of cubic inches b 
ee a this will give you the number of bushels. 


. Colour.— The liquid that 
C. Bishop saw used before the graining colour was 
put on was most likely a mixture of water and 
whiting. I have seen many painters use a rag and 
wet it with spittle, and rub the knob of whiting on 
it, and use it by rubbing it over the door. It pre- 
vents the colour from doing the same as water does 
on a greasy surface, which they call sissing, and 
helps it to spread evenly all over the work.— 
H. Aver. 


UNANSWERED QUERIES. 


— — 


The numbers and titles of queries which remain unan- 
swered for Ave weeks are inserted 5 
wnanswered are repeated four weeks ; e trust 
our readers will look over the list and send what information 
they can for the benefit of their fellow contributors, 


Since our last W. E. Haden has replied to 51068. 


. Wheel Turning, p. 373. 
. Burnishing Gold, 373. 
Bicycle Reva 

i pairs, 373. 
Liskeard snd Caradon Railway, 373. 
hE ae ta 

and N. W. ines, 373. 

Gas Meters, 374. 
Resistance Coils, 374. 
Glass Polishing, 374. 


Concrete, p. 466. 
Strength of Beam, 466. 
. Kettle Drams, 460. 
Kells, 466. 

Sierra Leone, 467. 


PPE Telephones, 467. 
Fngines Nickel-plated, 467. l 
yy relignecus Acid and Woo 1 Ey irit Manufacture, 
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151492. — Burning and Painful Feet.— Will“ The 
Kent Hermit tell me of a remedy for hot feet not 
damp, or in any way offensive, but very painful! In hot 
weather my feet swell, and are intensely hot and painful 
to such an extent that I can scarcely wear any shoes, 
however large. I don’t wear any narrow ts or 
high heels, and bathe my feet constantly. I should per- 
haps say that my hinds are aleo hot and swelled in warm 
weather. Hor Frrr. 


(51493.)—Laundry Stove.—I have a larze stove 
for about 40 irons, which consumes a deal of coal. 
Can any ok ours inform me if I could not heat the 
same with gas, and effect Sed es? aa Any informa- 


tion how to go about it oblige. e stove is a cast- 
i one, 4ft. long and 2ft. wide, with a flat top !— 
NOMIST. 
51494. —Lime Juice.—Can any reader of the 


u“ E. M. 99 5 me how to make sweetened lime juice 
cordial, so that it should keep? I extract the juice with 
a prees, and boil with jlb. sugar to the pint for about ten 
minutes. It 11 for about two months, and then fer- 
ments. If boiled longer it dark in colour—which I 
wish tu avoid.—H. D., Natal. 


51S | Follahing Stones, &o.—Will some 
reader of ours inform me how stones found on the 
seashore, &c., are made so as to be put into brooches, 
Kc. ! Any information would be acceptable.—E. Owxw, 


(51496.)—To Jack of All Trades.“ Some time 
ago I was ing down Holborn and saw men reai 
the street with some kind of cement-like mixture w 
after being finished left a splendid smooth hard surface. 
Can you tell me what are the constituent parts of the 
composition! I also obeerved a very vement 
running from Wandsworth towards up Lavender 
Hill, and Clapham Junction. What is it made of, and 
how !—E, OwIx. 


(51497.|—S mall Brace.—Could some one kindly 
give sketch of a small brace for drilling holes in china 
and glass! I have only seen one e to work 
with a string and spool which was up and down. 
Kindly inform me how to make one, as I am requiring 
one early.—E. Owzx. 


{51498.)—Seaweed.—lIs there any practical use for 
the above ? I have good rtanity of getting any quan- 
tity, but see nothing it can be applied to.—E. Owen. 


(51499.]—Lathe Driving.—Would some reader 
ive size of gut band and form of groove to drive a bin. 
ouble gear lathe J. M. T. 


(51500.]—Mathematics.—Will any of our kind 
readers please answer the two following questions, showing 
the most correct and easy method of working out the same 
by figures 1— (1) A heap of stones 1(ft. x 11ft. base, and 

t. x bft. on the top, and Sit. perpendicular height. (2) 
top, and att. perpendicular height. Answer in feet will 

. perpendic ight, r in fee 
N LIBOU RAR. 


L81501.] Cotton Spinning. Cat any reader give 
the rules used in a cotton mill to find the number of teeth 
in pinion and twist wheels. c., when from one 
counts to another, and also if the same are applied 
to roving W muua. and throstles, ur the title of 
book containing the above }—SuxF.owes. 


(61003) amall Dynamo = Worle ow. P. A., 
who seems to have a good measure of success in dy- 


Y | namo construction, judging from his communication on 


p. 417 of present volume, kindly state what his machine 
can do in the way of incandescent lamp lighting, and 
where the constructive details of a similar machine may 
be found !—A Wovtp-se Drxaxo MAKER. 


1 —Legal.—To Ms. WerneavizLp on Lex.“ 
A. B. died in 1865, leaving some leasehold property to 
his widow for life only, at her death to pe his el 
brother for his life only; afterwards, w both were 
dead, to be divided amongst his nephews and nieces. The 
eldest brother and another person were appointed exe- 
cutors under the will. Both executors are now dead, and 
the will hasnot been proved. Is it requisite it should be 
proved, and could we compel the widow to prove thewill, 
and what steps shauld we take to do so! The eldest 
brother has now three sons living.—PENDLEBURY. 


(61504.)—Colouring Photographs.— Wül some 
reader please ive me a few directions f Subjects I wish 
to colour, chiefly views and photo. copies of plans. My, 
chief difficulty is to lay flat washes as required by the 
latter in greens and , and to get the nice glossI see on 
coloured photos. Am using landscape) water- 
colours (dry cakes). Have tried as mediums, gum water 
weak o solution, eau de cologne, and 
mixed. e last seems to serve best with lake, but I 
can't get a nice even wash without clouding. A trim level 
lawn in a view looks anything but level or well kept after 
my colouring ; same way with sections of brickwork in 
plans. How can I succeed? Is the manipulation the 
chief part! There seems a greasiness on surface of the 
print which prevents the colour flowing evenly (I refer to 
ordinary silver prints). I am aceustomed, to lay large flat 


Ke. Also, would it be cheapest to use a second wire 
when the distance does not exceed 100yds.—8. I. C. E. 


151507. — Model Compound Marine Engine.— 
I am about to construct the above. Will some of your 
expericnced contributors kindly inform me whether làin. 
and 2in. „ Izin. stroke, would be a 19 1 p rtion for 
the cylinders? I should bave thought Izin. by 3in., or 
ldim. by 21in., but I am told that unless a h pressure 
of steam is used, the proportion of 2 to 1 is not good. 
Will some one kindly enlighten me and say why the pro- 
portion he recommends ahould be used! I shall usean 
ordinary brass or copper model marine boiler, not one of 
the most expensive ones. I should be glad to know what 
ita dimensions should be. What sized boat will the engine 
drive ’—Naving a Varzur. 


151508.]— Wet Plates.—To Mr. Rosrxsox.—In try- 
ing these for first time, I got negatives full of innumer- 
able small spots. I did everything all right according to 
formula given by you last 5 t is the cause 7 
After getting two negatives I get no sign atall. 
I took out bath and epee in sunlight. It was quite 
clear when poured out, but got orange colour in a short 
time. I madea dipper by cementing two pieces of glass 
together. Would the cement have any effect on the bath! 
It was Foulkes cement. I understand both the bath and 
collodion are insensitive tolight a but together senai- 
tive. Is this right, or should I cep the bath covered ! 
oe am Ito make my bath workable again I—DzurzR 
IDELI8, 


(51509.]—Rabbits.—I have a pair of the best breed of 
tame rabbits. Iher are now siz months old. Would 
some kind reader tell me their proper time for breeding, 
as there is not a person here that can tell me anything 
about them! Also state where I can get a book on rabbit 
keeping 1— Juno. 


(51510.1— Excelsior Lim e.— Can any reader say 
what kind of lime is used for making above! Or, what 
hai DAS e can be used for making limelight cylin- 

era !—W. N. 


(61511.)—Enamelled Bricks and Tiles.—I ehall 
be much obliged for any instructions in the latest method 
of manufacture, or the names of any books, showing the 
process in white, plain, and fancy coiours, Theclay to be 
treated is the buff (or white) and red, obtained near 
Ruabon, N. Wales. Also the recipe for colom ing or 
burning red clay into blue, brind led, and other shades for 


roofing tiles TV Quoqusg. 


151819.) —Legal.— Will Mr. Wetherfield or any other ` 


legal gentleman kindly answer the following! A. and his 
eldest son B. take premises,and a lease is granted them. 
They start a manufacturing business. A. promises B. a 
share in it, but after the business is worked up and B. 
is married, refuses todo so. B. bas had no wages paid 
him. All cheques are made payable to A. and Son, from 
aid by the firm are signed only 


rr 
Mr. Lancaster or other adept in pho p i 
me their advice in the choice of a lens ( 

architeetural subjects and groups ? I find in seco 
catalogues I can get Ross’s triplet, orthoscopic doublet, 


{51514.)—Power of Engine.— What is the b. p. of a 
locomotive, six-wheeled coupled, 4ft. diam., having two 
cylinders 17in. diam. and 24in. stroke; pistons making 160 
strokes per minute; mean pressure of steam in cylinders, 
100Ib. per sq. in.] Also, what is the power of same 
engine having only one cylinder ? Will any of our readers 
answer and show how to work out — OR TDEHLX. 


[51515.]—Sheep Dips.— Will Jack of All Trades, 
Sigma, or any of your practical ve me & 
formula for an arsenical dip, aa Biggs’, &c., and a carbolic 
one as Macdougall’s, and one as Lattle’s ; with full direc- 
tions for making, using, &c. No Name. 


(51516.)—Commerical Units and Metallic 
Ores. n any of our correspondents give me the plain 
English of the following quotation! ‘* tes Cupreous 
6d. per unit e i f. G.B.” What isa unit of Pyrites? At 
6d. per unit, how much is that per ton ![—Srupeyr. 


(61517..—OCompressed Gas.—Can any reader of 
the E. M.“ inform me what will be the cubical contents 
of one cubic foot of coal gas (as used for lighting pur- 

), when compressed at a pressure of 1.000lb. per aq. 

F and when compressed, would it expand and burn in an 

ordinary gas burner, safely — Ria L ro. 


51518.]— Paint for Bring Cistern.—Is there any 
t with which I can coat an iron cistern to prevent 
e action of brine upon the iron !—Bainge Sraisu. 


(rsi -Chemical Action of Etching Copper. 
— Would any reader kindly explain the chemical action 
that goes on when copper is etched by the Duch Mor- 
daunt ” ‘chlorate of potash and hydrochloric acid), also 
by the quick acid, nitrous acid and water, and oblige !— 


washes on tracing cloth, which is rather awkward stuff to | E. O. B 


work on, but photos I cannot succeed with.—C. B. 


[515°6.|—-T and Tax —A few years ago a piece of 
freehold land was sold, without incumbrance, to several 
builders who built houses thereon, which were sold to 
various purchasers. This year (four years after poases- 
sion) the owners are e land tax at 11d. in the £ on 
£17 rental, although the rateable value is only £15 10s. 
Also threatened with an execution if the amount was not 
paid at once. hel and a N many others probably, 
would be glad to know something about this tax, and ite 
collection. (1) Is it on houses and land, and on rental 
instead of rateable value! (2) Is there no appeal ? 915 
What are the torms of redemption! Will it be reck 
on the value of the land, or must value of house be now 
included ? Any information on this queer tax will, I 
believe, be appreciated by many besides !— WRITER. 


(51506.)—Earth Contact.—Will one of your cor- 
re-pondcnts kindly ten me the cheapest and dest way to 
make an earth contact for my electric bell, size of plate, 


{51520.)—Granule Carbon Battery.—Havine 
tried to build three cells uf the above battery, and failed 
toget a current for more than an hour, which only turned 
the carbon of a 21 candle lamp red, I got three 84 
x Gin. outer cells. three porous pots 8 x 24in., three zinc 
rods 9 x jin., three carbon plates 8 x 4 x 3-10in. I also 
procared carbon from a gas retort, and broke it to 
scarcely the size of peas. The liquids were 3oz. of 
chloride of zinc in the porous pots, and 20z. in weight of 
bichromate of potash, and 1 fluid oz. of muriatic, then 
filled up with cold water, and before the battery worked 
half an hour the chloride of zinc became quite yellow. 
To prevent that I tried covering the porous pote with 
brown paper, but still failed to get it to work for more 
than an hour. Would any subscriber be so kind as to 
say where I have failed I- NIII. 


[51521.]—-Opening Railway Bridges.— One pro- 
ject for connecting the different lines of railways in 
dlin proposes an opening bridge over the river Liffey. 
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Iam not aware of any bridge of this description being 
used on a navigable river. Perhaps some reader may 
know of such. e pro railway would pass over 
the roadways at both sides of river.— Bni box. 


(61622.\—Rolling Mills, &c.—Will any of ours 
kindly inform me what are the best works on rolling 
mills and ironworking plant !—Spueric st. 


(61523..—Componnd Loco. Engine.—Can any 
of ours tell me if this engine is a g one to start and 
get away quickly! Also what are its disndvantages, if 
any !—Sino.e-Turow. . 


(51524.)—To ‘‘The Kent Hermit.“ Have been 
under a local doctor and also a physician, but derived no 
permanent benefit from either. I am 28 years of age, 
married, non-smoker, moderate drioker, regular in 
habits, Kc. The symptome are a peculiarly trembling 
feeling. at times in the abdomen, and other times in the 
chest. which nothing seems to affect—neither food nor 
liquids—with the exception of port wine, which has 
relieved the trembling at times. Skin very hot, espe- 
cially tho head ; the latter when hotter than usual, gener- 
ally in the evening, produces a low nervous feeling, as if 
suicide would be a pleasure rather than adread. Labour, 
which was once a pleasure, is now so dreadful y irk- 
some.—Aw Anxious Oxx. 


51625.|\—-Magnetism—SoienceExaminations. 
la there a book giving the answers worked out in full 
of the questions set by the Science and Art Department 
for a number of years in etism and electricity, or 
simi'ar questions suited for the advanced stage! Any 
author's name would oblige.—R. R. R 


(51526.]—Cement.—What kind of cement is used to | W 


fasten geological specimens on cards 1— R. R. R. 


[51597.}Bulphate of Copper.—Thanks to Mr. 
R.A R. nett for directions for turning brass into sul- 
phate; but querist would be further obliged by being 


informed of the proportions of sulphuric acid and water 

to make the solution, in order to dissolve the brasa in the 

3 possible time, and what degree of heat to use.— 
: ERS. 


(61598.}—Iasomnia.—To “ Cnexcva.” — Will you 
y give your opinion on the following symptoms ? On 
ing to bed at night, if I do not immediately fall saleep 

Tay within 10 minutes), an involuntary nervous twitching 

of the feet—a kind of contraction of the muscles—comes 

on, y the right leg, but occasionally both, accom- 
panied by a feeling of nervous excitement, but without 

any palpitation! By getting up and walking about for a 

time. or by vigorously jerking the leg, the symp- 


° 


toms subside, and I then get off to ; but this robs me 
of 2 or 8 hours’ rest every night. These 181 
occasionally disappear for several months, but I have had 


them off and on for about 5 e I am 48, healthy, 
sober, and a hard worker, but I am unable to take much 
outdoor exercise.—A PRINTER. 


(81820. Humes Elegans.— Could any reader tell 
me if an essentia oil has ever been made from the strong 
smelling plant Humea elegans !—W. H. C. 


. Fruit Stein on Flannel Trousers.— 
What remove this !—R. Hannen. 


(51531.)—Legal.—Will Mr. Wetherfield kindly give 
me his advice! In July, 1883, I purchased of a broker 10 
£10 ist. Mortgage Debentures in the Cl yn Slate and 
Blab Quarries Company (Limited), capital £20,000, issue 
of debentures, 10,0.0, redeemable by annual drawings at 
7 oer cent: iniret due January and 
July. The July coupons have been returned In 
default.” It is provided in case the interest shall be in 
arrears for months and notice zeguining payment 
shall have been served, &c., the company shall cease to 
carry on its business, and the capita! shall become due and 
aa I also Davo a ouma (6d.) a dy me 

roker against an may sustain he purchase o 
the debentures. What steps ought I now to take ?—Ix- 
VESTOR. 


(51532.|—Stern- Wheel Steamer.—I propose mak- 
ing a stern-wheel steamer about 4ft. long. 
ing slide-valve engine 1} stroke by jin. bore. il 
some of our model makers tell me the best size and poa- 
tion for the wheel (I want it out of mgh in a paddle- 
tox) ? woene it would De banar o ve on nan 
the engine or by gearing, running the engine faster; an 
if the above size of boat would be large enough to carry 
the engine, boiler, spirit tank, &c. The rig would be two 
pole masts and two funnels.—AxrTox, 


[51533..—C Canadian Phosphate sad Pyrites.— 
Can any reader give me a copy of an analysis of each of 
the above minerals !— Scoria. 


(51534.)—Analysis.—Can any reader tell me the 
me employed in ertimating Na,80,, NaCl, Fe,80,, 
Fel, and Fe; O, in the presence of each other !—Scoria. 


151585.)—Moisture in Air. — How can I tell 
exactly the amount of moisture in the atmosphere of dif- 
ferent cellars or vaults !— Rera. 


151588.)—Engiae Governors.—Will “ M. I. C. E., 
„ Boswell,” or others answer the following! I have a 
governor with an arm S6in. long, and each ball weighs 
321b. What revolutions per min. must the balls make to 
describe a circle whose radius is 18in. Please show this 
by rule in plain figures, so that I can find revolutions 
8 for governors with different ball weights.—F. 

ERS. 


(61637.|—White Metal.—Can any of ours inform me 
how and of what the white metal is made as used for 
Alling in brass, &c., after being worn! I have Moles- 
worth. but would prefer the information from one who 
haa made and used the alloy.—Bosw ELL, 


151538.] Dynamo. In winding a dynamo with wire, 
is it better to varnish the wire before putting on! If so, 
will some of our readers say which is the best varnish, 
And how to make it! Also the best and quickest way, 
us I bave a grent length to put on ?— AmaT¥Un. 


(51589. ]—ZLelande and Chaperon's Oxide of 
Copper Battery.—A full deacripuion of this battery 
is g ven in ours of August 3rd, ists. Will some 
kind render ver- eu in this interesting subject please say 
Low maoy of the flat elements (as Fig. 3) would be 
required for a Swan tncandescent lamp of, say, 10 candle 


wi and cost of light per hour -E. Warcst, Had- 
eigh. 


51510.—-To M.. Lancaster -Solar Spectrum 
Photographing.—I managed tn get a fair negative of 
the above with u.quarter-plate Meritoire and a yri 
five-prism 'spectroecope, removing the telesoope of the 
latter, and bringing the prisms close to the camera lenses. 
wrapping a black silk clot» round where they meet. My 
image on the negative in only jin. long by jin. deep. How 
can I easilv enlarge it, or is there a better way to take 
the original negative !—C. R. T. 


(51541.)—Water Heater.—I am about to make a 
water heater for a bath. Will any reader describe the 
best one to heat by gas! Also how to fix.—J. H. W. 


151542.]— Boro - Glyceride. — Any information 
respecting mode of preparation, properties, &c., of the 
above compound greatly oblige.—N.C. R. 


[51548.]—Reversion.—At the death of a lady now 
aged 59 and in health, I shall become the owner of 
freehold ground let for 999 years at a rental of £23. What 
is the present market value of shch reversion 1—J. G. 


(51644.)—Induction Coil.—Will Mr. Ləncaster 
kindly oblige me by saying what size and how many 
layers of wire would be required to form the primary for 
an induction coil. the core of which is 15in. long and Ii in. 
in diameter, of No. 22 iron wire? Also, if this is large 
enough to wind on about ölb. of No, 36 silk-covered wire! 
Will the ebonite tube require to be more than 1-16in. 
thick that slips over primary 1— W. Jonzs. 


151545. Rust on et Springs. would, Fellow 
orkman or Alfojoe inform me the cause of rust 
appearing on hair springs after they have been immersed 
in nitric acid to weaken them! How am I to find the 
size of balance of any watch when I have not the old one 
for a guide? Also, the strength of main spring of wa 

Fan I have not the old spring for a guide -A Fx LOW 

ORKMAN. 


(51546.)— Horseshoe or Bar Magnets.—If one 
has the necessary steel forged to shape hardened, can 
same be permanently magnetised by application of bat- 
pear power? If ao, what strength battery is sufficient, 
and how to be applied? Also, in the case of an old mag- 
oars got weak, can it be revived by same means !— 


(51547.)—Turbiae.—I should esteem it a favour if 
any of your readers would inform me how to make a 
model turbine about 6in. in dam.— T. W. 


151548.]— Quick Return Slide-Rest.—Can any 
one explain the method used . a quick withdrawal 
of cross-slide of a lathe { I think it is done by means of 
a cam on the acrew spindle, but do not understand the 
arrangement.—AprPLisD MECHANICS. 


(51649..—Gas for Small Church. —Can any of 
ours oblige me by giving details and sketch of a gas- 
making machine suitable for supplying a country church 
to hold 300 with gas !—Gas. 


B Baskets. Will an 
orm me how to colour small hand baskets 
dark brown !—J. CHAMBERS., 


61651.]—_Chimonanthus.— Will your correspond- 
ent, A Lover of Clean Food, kindly inform us where 


reader 
ht and 


the plant mentioned by him (Ohimonanthus ) 
can be obtained, aad how it is propagated—whether by 
seeds, slips, layering, or other means ![—Dovzez. 

561552.) — Siphon for Dischar of Flood 


aters.—In a lecture on hydraulics (copied into the 
% E. M.,“ No. 917, of October 20th, 1882), Professor Perry 
ve a short description of a siphon, invented by his 


ther, for the di rge of fi waters at the weirs in 
rivers. I want much to cbtain further more detailed 
information ing the siphon, ita parts, contruction 
method of working, &c. e largest size of 


Also as to 
such siphon that been successfully constructed and 
worked. It might bea matter of general interest if 


an could give in a future issue of your paper a detailed 


poet eee of the siphon, or I sh 
feel greatly obli any of your su bers could put 
me in the wa obtaining the information. The 
the siphon is required might furnish a 
problem in hydraulic engineering of in 


area, placed close 
These gates are not counterbalanced, and are raised in a 
very primitive fashion by chains and manual power—the 
operation being one of some difficulty and time. For nine 
months in the year the sluices are kept shut to retain the 
water in the river above the dam, there being very little 
or no flow of water over the dam during that period. 
During the remaining three months (the rainy season) 
the river is more or leas in flood, the water passing from 
CC 

e canno permi ron 2 
gates in anticipation of the first floods; While on the 
other hand the floods come down suddenly with a rush, 
and the water rising at once above the dam the sluice 
gates can no longer be got at to be raised, and so have to 
remain shut for the whole year, as they are not again 
accessible until the rainy season is over, wh-n again they 
cannot be raised for fear of the river ranning dry. As it 
is almost impossible to hit off the time of flood so exactly 
as to raise the sluices without draining the river, the gates 
as a rule remain closed year after year, and the river, in 
consequence of the absence of scour through the sluices 
in flood, is rapidly ailting up. Any ideas as toa method 
of working these sluices from the bank in flood, or in- 
formation as to whether the siphon referred to would 
answer under the circumstances, would be very accept- 
abie 1—E. Watuze. 


151583. — Hard- ning Corkscrews.—Could any of 
your numerous readers give me a recipe for hardening 
N to save me tempering after hardening !—J. 
Med. 


151551.] — Preserving Butter, Fish. and 
Pouit y.—I wish to know of some simple remedy, solu- 
tiou or powder, that would tend to keep the above a da 
or two longer than usual. I want something cheap an 


1 For any information I shall be obliged.—T. 


(51555.)—Utilislag Oxide of Tin.—I havea quss- 
tity of white oxide of tin. which has been purified by 
boiling with nitric acid. Will one of your corresponden 

please say how I can utilise it to best udvantage “—Drwa. 


CHESS. 
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ALL Communications for this de mast de 
addressed to J. Pizncz, Bryn Rhedyn, Liandwrog, Car 
narvon. 


PROBLEM DCCCL.— Herr ano Tarer,” 


(6+7 
White to play and mate in three moves. 


So.urtiow ro &48. 


White. Black. 
1. Q-Kt 4 1. R-Kt7 (a) 
2. Q takes P (ch) 2. Kt takes Q mate 
a) 1. B takes Kt (b) 
2. P-Q 4 (ch) 2. mer (cn passen!) 
b) 1. Anything else 
2. Kt-B 3 (ch) œ) 2. P takes Kt mate 


NOTICES TO CORRESPONDENTS. 


CorrecT Solutions to 848 by A. E. Studd (a charming 
problem: quite refreshing to see a sui-mate in two 
moves, not built up with the pieces waiting foreach other 
likecat and mouse), R. A. Bennett, C. Planck; to 447 by 
Dicky Bam, A. E. 8. (very much ado about nothing), 


H. Jacobs (variation 1. wrong); to 819 by 


B takes R 
Mortimer. 
— a P 
W. T. B —How do you reply to 1 ROK The Q 
is thus pinned. 


Storm Sounds in a Telephone.—A cor- 
res ent of L' Ingénieur- Conseil, egung uiam 
with the initials ‘‘ E. B.,“ ocoupi d 
the violent thunderstorm which occurred at Br 
on June 30 in listening to the storm sounds in the 


cted | telephonic wire. It was, of course, furnished with 


a good lightning conductor, and, under such cir- 
N he is convinced that the nent 
was not attended with danger. During the height 
of the storm there was a continuous noise, which 
could only be compared to that of frying. From 
time to time it would grow louder; sometimes 
there would be a little popping sound, like a bubble 
bursting ; sometimes the series of crackling noises 
which follow the fall of a drop of grease ona red- 
hot iron plate. This last noise came abruptly and 
loud with each flash of lightning, and seemed 
to precede it. The observer was satisfied 
that his ear was by the sound, 
before his eye was su by the fiash. The 
same noises were afton produced when there was 
no accompanying flash; but then they were less 
loud. The force seemed to have no connection with 
the peals of thunder. On the 600 lines of telephone 
wire which focus at Brussels, not one ap 

was damaged Py the storm, its effects being alto- 
gether expended upon the lightning conductors and 
storm-warning apparatus. This security 
encourage other observers to follow the example c 
„E. B., ,' who considers that in this manner it is 
possible to obtain valuable contributions to the 
study of atmospheric electricity. He is of opinion 
that the constant noise heard in the wires proves 
the existence in them of a current of atmospberic 
electricity flowing into the carth, aud that a net- 
work of telephonic lines overspreading a town would 
be its best possible protection against lightning.— 
Engineering. 


ments. 5. No question asking for educational or scientific 


Avo. 31, 1883. 


| ANSWERS TO CORRESPONDENTS. 
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% AN communications should be addressed to the EDIrOoR 
of the EsoLIsu Mecuanic, 21, Tavistock-atréel, Covent 
Garden, . C. 


HINTS TO CORRESPONDENTS. 


1, Write on one side of the paper only, and put draw- 
| for illustrations on separate pieces of paper, 2. Put 
| titles to queries, and when answering queries put the 
numbers as well as the titles of the mens to which the 
| replies refer. 3. No charge is made for inserting letters, 

queries, or replies. 4. Letters or queries asking for ad- 

eases of manufacturers or correspondents, or where 
tools or other articles can be purchased. or replies giving 
euch information, cannot be inserted except as advertise- 


information is answered through the post. 6. Letters sent 
to correspondenta, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to inquirers. 

„Attention is especially drawn to hint No. 4. The 
N devoted to letters, queries, and replies is meant for 

e general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The Sixpenny Sale 
Column offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


A NEW VOLUME. 


THis number is the last of Volume XXXVII. 
Readers willing to oblige us by recommending ours 
to new subscribers should do so now, when a new 
volume is commencing. The index to Vol. XXXVII. 
will be published on Sept. 21, and cases and bound 
volumes will be on sale shortly after. Readers desirous 
of making up their sets for binding the present volume 
are recommended to do so at once, as the back numbers 
soon run out of print. 


The following are the initials, &c., of letters to hand u 
1 evening, Aug. 29, and unac kaowledred 
ere :— 


W. J. SuuLLEN.—Gco. Plant and 8on.—J. and H. Grace, 
—Chas. Williamson.—F. Stanley.—Mawson and Swan. 
—E. C. Ames.—sSeth Thomas.—Clock and Co.—W. 
Hayward.—J. Reside.—J. P.—W. E. G.—C. R. T.— 
T. W.—W. R. Hart.—A. E. S.— Difficulty.— G. W. 
Bulman.—Ignoramus.—A. W. Lambert. — Thomas. 
J. G.— L. B. B.— T. Barker and Co. 


J. H. (We have seen a y number of similar devices, 
many of them patented; but there is no likelihood of 
any of them being adopted, because their inventors fail 
to take into consideration the actual conditions. We 
have been unuble to discover the advantage in your 
Fig. 1, while its disadvantages are obvious. The other 
device has been embodied in many patents for auto- 
matic coupling.)—Jonw~ Haregison, (The secretary of 
the Smithsonian Institution is Spencer F. Baird. We 
can tell you no more than Mr. Brashear does on p. 552, 
and there it seems clear that the book will be sent post- 
free for 4s. 2d,)—Mrreoro.oaisr. (There is no such 
thing. The usual recipe is camphor 2 drachms, nitre 1 

m, sal ammoniac 1 drachm, proof spirit 2¢ flui 
oz. Dissolve, and place in a thin ginss tube 12in. long 
and jin. in diameter; close with a brass cap having a 
very small hole in it, or tie over with a piece of bladder. ) 
—J. L., Irelund. (The Westinghouse coupling, p. 196, 
Vol. XXXV. ; the release valve, p. 261, Vol. I.; 
the triple valve, p. 191. Vol. .; and the brake 
valve, p. 484, Vol. XXIX.) - Ax xIOUS. (Procure an 
elementary treatise on Physiology, and don't take 
medicine to increase brain power. See the indices under 
the heads Piles, Hremorrhoids, e. Ask the druggist 
for some ointment of „ and try that.)—Yocse 
CLockk V. (See p. 632, No. 907. It is very special work, 
and needs skill derived from practice. The white is 
flake-white ground in best pale copal varnish; the 
black mostly coachmakers’ best japan.) — R. M. (ree 
the indices. The query is rather too wide. You must 
specify what it is you wish to know. Read up some 
of the articles, or procure one of the manuals, and if 

ou find any difficulties, then ask for information.) — 
RBSEVERANDO. (As the change has only recently been 
authorised, and will perhaps hot be actually carried 
out no one can answer the question in the way you 

. You should apply to the Secretary of the Depart- 

ment at South Kensi n, who will be abie to supply 
you with the rules, if they are ready.)—R. Ortor Gruy. 

(See pp. 253, 274, present volume, and the indices 

generally.)—W. H. W. (No examination at all. The 

usual thing is to go as a pupil to an auctioneer, in 
order to get into the routine, and become acquainted 
with people. The books are the Auctioneer's Assist- 
ant,” 58., and ' Auctioneering,” 108. 6d., both pub- 
lished Lockwood and Co., Stationers’ Hall-court, 
E.C.)—T. E. D. Craven. (No one can explain how, 
because the actual cause of the pain itself is not known; 
but it is bably due to the production of acid in the 
blood. You can modify the effect by putting in car- 
bonate of soda; but it would be wiser to give up tbe 
beer, and all fermented liquors.)—Pusstep. (It is 
bisulphide of carbon, a common and well-known sol- 
vent of rubberand 8 (There is no 
book of the kind. 2. clays are composed mainly of 
alumina and silica, with varying proportions of lime, 
magnesia, oxides of iron, and other colouring matters. 
The clay you mean is found in various parta of the 
country.)—8PraLpineG. ( ammonia.)—W. L. P. (We 
cannot undertake to say whether or not a tradesman's 
price is too high. You can compare it with that of 
other sellers, and so obtain some idea. The cheapest 
way to get such work done is to go to the actual maker.) 

W. Goopwiw. (A piece of pig-iron, which is iron 

melted from the ore. Ordinary castings are made by 

melting the pigs.)— BLUE DRvII. (See p. 465.)— From 


Aw AMATEUR. (For harmonium octave couplers see 
PP. 146, 2CO, 222, 250, 275, B02, Vol. XXII. ; p. 436, 
ol. .)—8tup. Inet. C. E. (The Hamiltonian 


aes has been recommended in recent replies ; or try 
Mastery system published by Longmans. 
Contanseau’s Dictionary, published by Longmans, is a 
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good one; but se the publishers’ lists.) — Lix uA. (If 
received, vou were probably answered in this column, 
Lockwood and Co., Stationers’ Hall-court, E. C., pub- 
hsh vue in Weale's serics, Try also Hachette and Co., 
King Williim-street, Strand, and David Nutt, Strand. 
You will probably tind what is wanted in their lists.)— 
As Aix. (Sampson Low and Co., Fleet-street, E. C., 
publish a technological dictionary, and a very good one 
is issued by Vieweg and Son, Brunswick ; but we do not 
think the German-Envlish portion is published yet.)— 
Seu-ra. (Procure the list from the Sol-fu Avency, 
Warwick-lune, E.C., and select the books recom- 
mended. j—Patience, (Frequently answered. See 
581, last week.)—Isquisitive. (It is a trade secret; 
but see the indie-s under the head.)—MecnuanicaL 
ENLZINEER. (You should look through the indices. The 
aniline dyes are the simplest to use; but you will find 
a number of recipes in back volumes. Napicr's Manual 
of Dyeing, Griffin and Co., will suit you. 2. No book. 
The shells are cleaned by dipping in h loricacid, and 
polished by tripoli or putty powder, )—ALtraator. (No 
space for speculations of the kind. Read up the sub- 
ject in the books. It is “eane and safe” to suppose 
unything that is warranted by the facts.)—AmATEUR 
Puoro. (You will find an article on Negative Re- 
touching for Amateurs” in No. 796, p. 366, und several 
epia on the subject in recent volumes.)—J. F. (1. 
e do not know, nor do we believe anybody does. 
Sulphate of iron probably as good as anything. 2. 
Salicylic acid. 3. The receipt is rubbish. k 
. through the indices.)—CLOTH Deawer. (Maurine glue; 
shellac cement; coaguline; good glue, to which acetie 
acid or nitric acid has been added; or Prout’s elastic 
glue.)—G. W. R. (We have answered the question 
over and over again. Ree p. 100, Vol. XXXIII. Get 
Ainsley’s Manual“ from the author, South Shields. 
You will have to go as third or fourth, even if you do 
get a certificate, on any of the large boats. If you have 
worked in an engine shop, you can sit for the examina- 
tion after being n year at sea in the engine-room. 2. 
There are Mr. Reynolds’ books, published by Lockwood 
and Co., Stationers’ Hall-court, E.C. Perhaps his 
Model Locomotive Engineer” would suit you.) — 
A L. F. (You will get un idea from p. 219. No. 891 
in fact, two ideas as to the action. We cannot afford 
space and wood merely to illustrate one method in 
which there is nothing remarkable.) — PoSruAN. (You 
will find a series of papers on mak ing sewn boots in the 
last volume, Nos. 915, 916, 917, 919, „ H. J. 
A.“ s“ grandmother can dispose of the furniture in 
his favour by will.) — BELILUHANORR. (Work in all your 
branches is slack there just now, as indeed are all 
branches of the building trades; the joiners have been 
out on strike some weeks, and owing to the want of 
work, the masters are rather glad than otherwise.)—B. 
Any will can be read at Somerset House for a shilling ; 
the cost of a copy depends on its length. Probate of a 
will is generally applied for immediately.)—Zoo. (It 
was a polypus, and you had better consult the same 
surgeon who operated before. bee also pp. 328, 360, 
and 450, Vol. XXXV.)—Petuo. (Better read up at the 
Government Patent Office Library.) SET Square. 
(Les; join a science school.) 


The Effect of Lightning on Trees.— The 
Times Geneva Correspondent writes: The fre- 
quency of thunderstorms in Switzerland this 
summer (we have on an average twoa week) has 
afforded Professor Colladon, of Geneva, ample op- 
portunity of continuing his observations on the 
effect of lightning on trees and vegetation generally. 
He has ascertained that when hghtning strikes a 
tree it leaves very few marks of its passage on the 
upper art and middle of the trunk, a peculiarity 
which he ascribes to the fact of those parts being 
more impregnated with sugar, a conductor, 
than the lower part. As the electric fluid descends 
to the neighbourhood of the heavier branches, 
where there is less saccharine matter, it tears o 
the bark, and in many instances shivers the 
tree. It is no uncommon thing to find the 
lower part of a tree literally cut by the lightning, 
while the upper portion and the higher branches 
seem to have sutfered hardly at all. Oaks, 
however, would appear to present an exception to 
this rule, for they are often found with tops quite 
blasted, and the passage of the lightning lower 
down marked by a gouge-like furrow. These 
furrows sometimes go completely round the tree 
like a screw, the reason of which, says Professor 
Colladon, is that the lightning follows the cells of 
which the bark is composed lengthwise, and in cer- 
tain sorts of wood these cells are disposed spirally. 
A curious effect of lightning on vines is that it in- 
variably strikes a great many vine stocks at the 
same time over a space, for the most part circular, 
from 8 metres to metres in diameter, and con- 
taining, therefore, several hundred vines. The 
plants most affected are those in the centre of the 
circle, and the number of burnt and yellowed leaves 

iminish in proportion to their distance from that 
point. In July, two vineyards in this canton were 
struck by lightning, and the first idea of their pro- 
prietors, on seeing their shrivelled vines, was that a 
still more dreaded foe, the phylloxera, had been at 
work; but when the A sacra was called in, he 
, 

, and, in proof o osis, poin 
out that the ground in the centre of the eels was 
strewn with torn leaves and freshly - broken 


twigs.” 


Holloway’s Ointment.—This ent may be 
rubbed into the system, so as to reach any internal compiaint. 
Ey this means it cures sores or ukers in the throat, stomach 

It is an infallible remedy for bad 
cted or stiff jointa, gout, rheumatism. 


liver, spine, ur other parts. 
legs, bad breasts. con 
and al] skin diseases. 


Every Workman connected with the Building 
Trades requiring a Situation should advertiagn in THRE KUILD- 
ING NEWS," put@ished every FRIDAY, Ree Fuurpeuce, 
at 31, Tavistock-s t, Covent- garden, Lundon, W. C. 


“THE KUILDING NEWS" is the Pa pal Journal, repre- 
senting Architects and Builders, and has the gcat urculavos 
of any Professional Journal in the kingdom. 


Every Workman should insist on seng THE BUILDING 
NEWS “every week at hie Club or Coffer House. He will fina 
more I. ista of Tendcra’’ for new work in it every week thun io 
any similar paper, and can thus judge where work is likely to de 
had. He is 925 epecially invited to make use of Intercom- 
munication “ if he wants to know anything about his trade; to 
write to the Editorif he has any suzvestiuns to make, and to 
advertise in the paper when he warts Work. 


The charge for Advertisements for Situations is One Shilling 
for Twenty -four Words, and Sixpence for every Fixbt Words after. 


TERMS OF SUBSCRIPTION, 


PAYABLE IN ADVAN CB. 


ĝe. 6d. for Six Months and IIs. for Twelve Montha, Post- free to 
any pari of the United Kingdom. For the United States, 136.. ar 
3 dols. 25c. gold; to France or Belgium, 13s., or 16f. Gu. to India 
via Brindisi), 188. 3d.; to New Zeuland, the Cape, the West 
ndies, Can Nova Scotia, Natal, or any of the Australan 
Colonies, 13a. 


The remittance should de made by Post-office order. Beck 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at the rate of 
dd. each to cover extra postage. 


Messrs. Janas W. Qozsax and Co., of 924, Chestnut- street, Phila- 
delphis, are authorised to receive subscriptions for the United 
Btates for the ENGLISH MECHANIC, at the rate of 3 dols, 
25c. gold, or Thirteen Shillings per annum, post- free. The coplee 
wil) be forwarded direct by mall um the publishing office in 
London. All subscriptions wil! commenet with the number first 
issued after the receipt of the subscription. If back numbers are 
required to complete volumes, they must be paid for at the rate of 
td. each copy, to cover extra postage. 


Vols. XXIV., XXVI, XXVII., XXVII., XXX., XXXI., XX XII., 
XXIII., XX XIV., X X XN, and XXXVI., bound in cloth, 
78. each. Post free, 73. 9d. 


All the other bound volumes are ont of print. Subecribers 
would do well to order volumes as svon as possible after the con- 
clusion of cach half-yearly volume in March and Sep*ember, as 
only a limited number are bound up, and these soon run out of 
print. Most of our back numbers can be had ine: price 2d. 
each, through any bookseller or newiagent, or 24d. cach, post- frre 
froin the vitice (excupt Index num „ Which are 3d. each, or 
post- free, 34d.) 


Indexes for Vole. I., VI., VII., VIII., and IX., 2d. cach. Post 
free 24d. each. Indexes to Vol. XI. and to subsequent vols., 3d. 
each, or post free, id. Cases for binding, ls. 6d. each, 


CHARGES FOR ADVERTISING. 
2 


Thirty Words 7 eye flee eee wo tad € 
Every additional eight words. . ae oie os -.0 6 


Front Page Advertisements Five Shillings for the first 40 worde, 
afterwards 9d. per line. Paragraph Advertisements One Shilling 
. No front page or purugraph advertisement inserted foy 

ess than Five Shillings. Reduced terms for series of more than 6 
insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN —for E 

8. 
Twenty-four words 2 ee ee ee . 0 3 
For every succeeding Eight words - «-0 3 


ADVERTISEMENTS in the SIXPENNY SALB ee 
s. 


Siirteen words 0 6 
For every succeeding Eight Words oo oe) >06 


„„It must be borne in mind that no Displayed advertisements 
can . the“ Six penny Sale Column.“ All advertisements 
must be prepaid; no reduction is made on repeated insertions, 
and in cases where the amount sent exceeds One Shilling, the 
publisher would be grateful if a P. O. O. could be sent, and ner: 
stamps. Stamps, however (preferably halfpenny stampe), may 
de sent where it is inconvenient to obtain P.O.0's. 


an address is included as part of the advertisement, and charged 


Advertisements mus? reach the office by I p.m. on Wednesday 
to insure insertion in the following Friday's number. 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copice direct from the office are re- 

uested to observe that the last aumber of the term for which 

eir subecription is paid will be forwarded to them ina Ping 
Wrapper, as an intimation that a fresh remittance la necessary, if 
it is desired to continue the Subscription. 


OUR EXCHANGE COLUMN. 


——_+o0—_~ 
The charge for Exchange Notices is gd. for the frat words, 
and 3d. for every succeeding B words, 
— — 


A quantity of Gent’s Neck Ties, Boys’ Trousers 
and 5 0 pee Exchange for anything useful.—T., 25, Merchant- 


Wanted, all kinds of useful A 


for offers or cash.—Car LATS, Bcience 
oad. 


tenbam-court-r 
S2in grod stron Bicycle, all bright, nippled spokes 
and Stanley head. il exchange for Lathe, or to value of in 


useful tools.—T. ALLEN, 122, Catherine-street, Warrington. 


“ glish Mechanios,’’ volumes or odd numbers 
looked out for specialities. Will exchange for lathe appliances or 
scientific apparatus. Stamp. — Linscorr, Addington-street, 


Rumsgate. 
Lat Sin. slide-rest, face-plate, chucks, 
tools, me Youd bee plated, little used. Bachne. for a samil 


screw-cutting Latne, or offers.— BAADr Aw, Enniskillen. 


Bicycle Sundries, new, plated Hub Lamp, pair 
detachable cranks ; rubber pedals ; Don bag, Ke. Offers in elec- 
trical gouds or tools. Ex ON EZ, Sewage Works, Winchester. 


Smoking.—Several valuable Meerschaum Pipes. 
Offters.— Particulars, Jas. Socrusy, Wellington, Somerset. 


Ex one H.-P. Horizontal Engine, with 
governor, lu work; Sin. Bicycle, roller bearings ; good Photo- 
graphic Apparatus, complete; good E flat Clarinet, 13 keje 
Want Vertical Engine, 2h.-p., or parta ; 6in. Lathe heuds, Drill- 
ing machine, or Tricycle wheels, Stocks and Dies, or offers.— Ws. 


Posts, Havant. 
Printing Press, Photographic 


tus, in exchange 
pot, Chenies-street, Tot- 


Wanted, small iron 


Apparatus, Magis Lantern and Slides, Microscope, or any good 
exchange, fur Holly Fretsaw end Electrical appuratus —Dnatist, 
6, Edward-etreet, Aheerness - on- ca. Approval required. 


[Continued on page II.] 
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Aud. 31, 188% 


J, THEOBALD 


AND COMPANY'S 
SPECIAL ANNOUNCEMENTS. 


Positively the Last Time of Offering this 
Year at these Extremely Low Prices ; in 
fact, they may never again be advertised 
at such Low Prices. 


Combination Telescopes. 


R.A PROCTOR, Bsq., the Eminent Astronomer, writing in 
Knowledge for July 6th, 1863, says of our No.3 Combination Tele- 
scopy :—‘* We have received from Mr. Theobald one of hie aingu- 
larly cheap telescopes, which we have had excellent opportunities 
of testing during the last few weeks at the seaside. It {san excel- 
tent instrument—a perfect marvel for the pace It comes sharply 
und cleanly into focus, has a uniform ficld, and gives clear an 
good definition. We have not yet tried it on many double stars, 
not having a suitable stand. But it has done well with those we 
have tried. This little telescope will be found to give very pleas- 
ing miniatures of the lunar views described by F R.A.8. We hope 
soon to test the work of this capital little telescope on Jupiter and 
Saturn. and will report the results in due course. 


OVER 5,000 SOLD IN FOUR MONTHS. 


The Instrument, without the additional parts, has six best lenses 
of such remarkable definition that it Will distinguish hills at 
twenty-five miles, flags at twenty, windows at ten, and time 
by a church clock at four to five miles distance. In addition 
to this, there Is a te, powerful, astronomical eye- piece 
which can de attached, and enables the owner to examine the 
stars, Jupiter with his four moons, and by adding the sun-glass, 
also supplied, the spots in the sun. In clear weather the astro- 
noe eyeplece coon 3 eee 5 the day one for 1175 
nary purposes, thus ng much greater power, as while the 
day eyepiece es 146 times su erticial, the astronomical 
ea e made with three brass 


view 
far clearer and longer defin tion, and less trying to the eyes, 
astronomical eye piece aleo, half as large again and much greater 
power, 22s. 6d., carriage free. Or No. 3 size, having 19-line object- 
glass, closing to 10, opening to 27in., an intensely powerful glase, 
spee ly recommended, with very powerful astronomical eye- 
7 ece, 294., carriage free. Owing to continual inquiries for a still 
arger glase, we have just got ready a No. 4 size, with 22-line ob- 
jec ter which naturally gives a much wider field, and ie also 
of still greater power, and for astronomical purposes especially 
much more effective. This instrument is no longer when closed 
than the No. 8, being made with four drawers, and when fully 
opened is 30 inches long, and with astronomical 8 also of 
extra power ia proportion. Price, carriage free, . Carriage 
to India, 3a. extra on No. 1; 3s. on other sizes. To all other 

„ 5a. extra on any size, except Canada and America, which 


8a. 

Black Table Stands with double motion, 4s. 6d.; superior in 
maple- wood, 8. 6d.; Garden Stands, 17s. 

All orders must be tent within twenty-eight days, except 
from „ and be accompanied by Coupon. 


ENGLISH MECHANIC COUPON. 31.8.83° 


Entities holder to One Oombination Telescope 
at above prices, if purchased within 28 days. 


J. THEOBALD & COMPANY. 


REVIEWS. 
Well made and convenient.“ — Publie Opinion. 
** Handsomely got up.”—Christian Age. 


“ Will certelnly give every satisfactiun "'—CAristion World. 

„A marvel of cheapness and utility.“ — Weekly Budget. 

„ Equal to any we have seen." — English Mechanic. 

“A t acquisition.”"—Dengnand Work. 

“ Will, we trust, havea large sale. It is marvellously cheap.“ — 
Hand and Heart. 

Far and away better than any that are sold at a considerably 

er pric.” — TA Country i 

* A wonderful power of range."—Pictorial News. 

„Cannot fail to give satisfaction.""—Prcto-rval World. 

„All that could be desired. — The Jewish Chronicle. 

~ A resily Gret-class telescope.''—Léisensed Vectual'ers’ Gazette. 

A Rooi telescope, of cunvenient size and great power. 
Weekly Tynes. 
A really good yet inexpensive glaes. — Pick ng Gazette. 


The Acme Field Glass. 


There are no glasses so highly recommended for power and 
cheapness as those sold by us. isthis? Simply use we 
lay ourseives out especially for this lime of business; we determine 
that we will get glasses of a quality so high anda price so low as 
to defy competition. The consequence is we sell thousands where 
an ordinary optician would sell ten ortwenty. Any n calling at 
our establishment can have over 3.000 glasses to select from, while 
to keep a stock like this would ruin half-a-dozen ordi shop: 
keepers. Our glasere were used on board the shipe bom 
Alexandria, are used dally by large numbers of the officers in the 
Abe . oe ies naon 1 speak loua an 
cir praise. ey are taken ou ente ng ship capta 

and sold for double and treble our prices to passengers on doard 
and travellers across the water. 


THE MINIATURE ACME No. 2. 


Specially made in answerto many inquiries. The same size 
as the lis. 6d. glass, but with twelve lenses. Gives a much 
larger view and greater magn wer than the u. size. 
An 3 and clear g rice 376.. carriage free. 
Carriage to India on any of these Olassea, 2s. extra; all other 
foreign places, 6s. Only an immense sale for these Glasses will 
pay us at Lael prea. All orders to be sent within 23 days, ex- 
cept from ab r and to be accompanied by Coupon. 

ENGLISH MECHANIC COUPON. 31.8.89. 
Entities holder to one Field Glass at above 


prices. 
(Signed) J. THEOBALD & COMPANY. 


ILLUSTRATED PRICE-LIST OF TELESCOPES AND FIELD 
GLASSES POST FREE. 


REVIEWS. 


** BExceedingly choot: reas World. 

A thocoughly well-made and powerful glass -The Baptist. 
ii Gave us every satisfactiuon. Wonderfully eheap.“ - Church 

mes 

* Certalnly as good as it is chenp. —ExsoLisn Macnanic. 

~“ Bota cheap and serriceable.""—Primitice Methodist. 

A mos? wonderful range. ''—Sta mfo. d Shier 

pa can honestly 1ecummend them. — 0 ~d femplars' Wateh- 
w i 

œ Gori and very cheap.” -The Freeman. 

* Astonishing price fur eo poud an instrument.” — Brief. 
a Marnie better can be bought Wor the same money. — Amateur 

or 

„ can thoronghly recommend them.“ - Fylria s J: urnal. 

* Alleacliisa about ita excellence.“ — Ladies Pictor: i. 


J. THEOBALD and COMPANY, 
Whole: i 


ze Opticians, . 


SPECIAL OFFER 


Jo the Readers of this Paper. 
GREAT BARGAINS 


VALUABLE PRIZES. 
15s. 
WORTH OF ART PICTURES FOR 


2S. Gd. 


WING to the continued stagnation in the | í The whole of the above 32 Pictures 
ND 


Picture and Fine Art Trade, the ON PINE ART 
SOCIATION have just secured for cash a large and valuable 
stock of Fine Art productions, real Works of Art ; and, in order to 
effect a rapid sale, the whole of the same will be offered for a short 
time at pricea merely nominal. 


SPECIAL NOTICE. 


Any of our readers doubting the genuineness of the above offer 
may send for the Parcel without forwarding the money in advance, 
we relying upon thelr honesty to remit the value on receipt of the 


Pictures. 
The following Parcel, consisting of 32 Pictures, may be had for 
order, or 36 penny stamps. This 


255 pall eum Of 3s. 10d. b d carriago paid to Adress in 
ce en care Dg, an 0 anya 
The United kingdom. f 
The GREAT CLEARANCE PARCEL will contain :— 
AUTUMN, a fac-simile Water - Colour Drawing from a sketch 
by Birket Foster; a most delightful sud ect. representing harvest, 


worthy of a handsome frame. vunted on white board, measar- 
ing 184 by 14) inches. 
UNDAY MORNING, a most inaterestin 


panung in oils, re- 
resenting an old gentleman seated at a table in his cottage read- 

ng his Bible after breakfast ; mounted ready for framing. Size, 
about 15 by 12 inches. 

WINTER IN NORWAY, a choice Oleagraph. produced la about 
ancen colours, from the original painting, being a country scene 

Norway. 

THE BURIAL OF SIR JOHN MOORE. a Chromo - lithographic 
Sketch of, mounted ready ‘or framing, size 15 by 11 inches. 

A BEAUTIFUL SCAPE, showing Durham Cathedral in 
the distance, executed in the highest style of e 
and almost equal to a water-colour drawing : mounted on a white 
board ready for framing. size 15 by 11. 

VIEW OF GIBRALTAR (from the Spanish shore).—This pic- 
ture is equal to a real water-colour drawing, the palating of the 
various colours and tints being simply perfect. The water isa 
real %, and the whole picture forms a delightful marine sub- 
ject. It ls mounted on a white board, ready for framing, and 
measures | 

A SHIL 
suitable for centres of ecrap-books and screens, various sizes, the 
N t penn 9 ai inches. 

MMER’'S EVE, a delightful fac-simile water-colour drawin 
from the ting by Birket Foster. The subject isa beautifu 
one: cattle are at a quiet shaded stream. a flock of shee 
i» to be seen in the distance, whilst the sun is setting in the west. 
The delicate bienaing of the various colours renders this picture 
scarcely distinguishable from the original painting, beautifully 
mounted, size by 14 Inches. 

FAMILY CAR „a delightful oll picture representing a little 
maiden of about three sumoiers. coming downstairs burdened witn 
toys, &c., a most interesting picture. 

produced 


THE HAUNTED HOUSE, a Coloured Lithograph, 


by 11 inches. 
NG P CKET, containing 20 CHROMO PICTURES, 


from the ting dy E. F. Brewtnall, Esg., the subject be 
selected Hood's Poems. Mounted ready for framing, size | 
by 12 inches. 


A magnificent and artistic imitation water colour drawing, 
entitled Providence Barge,” frum the well-known painting by 
Birket Foster. The colours are splencid,and resembie as near as 
it is possible the original painting. Mounted on white board, 
ready for framing, size 15 by 14} inc: cs. 

A CHOICE CHROMO, showing Salisbury Cathedral in the dis- 
tance, really a work of art. The culours and tints are $» beautifully 
blended that at a short distance this picture looks Like a real an 
expensive water-colour dra wing. 

As an inducement to customers forwarding cash with order, we 
will present, free of any extru charge, onc copy of tae 


HIGHLY SUCCESSFUL FAC-SIMILE OIL PAINTING, 
Entitled 


“THE LOVERS’ FAREWELL,” 


which picture is now the entire property of the London Fine Art 
Association. This painting was published a short time back at 
2s. 6d. per copy. Itis painted in eighteen colours and tints, and 

roduced from the Original Russian Painting at a cost of £200. 
Fhe copyright of the Picture was previously sold for £350. 


It must be distinctly understood that to de entitled to the free 
gin of THE LOVER8S' FAREWELL,” casn must accompany 
order. ‘ 


| 


de sent, cariage paid. ts 
ny adcreas,on receipt of Postal Order Value 2 10å., or “m3 
penny stamps. Early applivation is neccessary, as the abog: 
ictures could not be offered again for five times the 08 
They are guaranteed to be worth in the ordinary retail way at 


least 15s. 

The following coupon should be cut out and forwarded win 
remittance with as little delay as possible. Should the demaad 
for the above be more than the supply, the money will be refund-v 


by the return of post. 


ENGLISH MECHANIC COUPON. 


31.6.1983. 


er, 
The London Fine Art Association, 
58 and 60, Crayford-road, Holloway, N. 


GRAND DISTRIBUTION OF PRIZES. 


Purchasers of the above Parcel will be entitled to receive, fre- 
of charge, a presentation ticket, entitling the holder to enare in 
the Distribution of Prizes, consisting of Gold and Silver W 
Dressing Cases, Alberta, Timepieces, Magic Lanterns, Tea 
Coffee Services, Blecwo- plated Goods, rep Albums, Oil Paint 
ings, Ladies‘ Work Baskets, Writing Desks, Mechanical 
Musical Instruments, &c. 
The above prises will be on view at the offices ofthe Associatios 
on and after September H next, and will de drawn for at the 
Holloway Hall on December And. Customers holding ticken 
will be admitted to the Hall on presentation of a pass from as 
which will be supplied to any purchaser desirous of e 
The successful numbers will be published in the Daily Tres 
of December . 18-3. 
Further information may be obtained of the Manager of the 
Association. 
The Editor ofthe Christian Age, drawing the attention of his 
readers to our announcement, states: 
„The London Fine-Art Association is a genuine company. Their 
advertisements may be read with confidence. We have before as 
u number of their productions, real works of art, at wonder 
fully low prices. 
© Editor of the Christian World gays :—'‘ Those of our readers 
who are attracted by the remarkable offer of the Landon Fine art 
Association may safely rely upon ite genuineness. The 
are good specimens and wonderfully cheap.“ 
1 Aon of sas 19155 of the adidas Rage tt e Pine 
oclation, of whic . George N. manager, 
has recently completed the purchase of nearly balra million Arst- 
class oll pictures and chromos, me of which were originally put. 
lished fur several shillings each. A selection of these pictares Bw 
been forwarded for our Inspection, and we have no hesitation in 
saying that theyare amongst the best things of the kind we have 
seen. The domestic subjects, the sea views, and river scenes are 
equally well produced, and there l a charming Autumn 
harvest scene after Birket Fuster—that is alone worth the price 
asked for the set of pictures. Another very pretty H ure, 2 
ceptionally well printed, is the Lovers’ Farewell, is u e 
to secure the appreciative attention of young people of either eer. 
The London Fine Art Association will send the pictures without 
first receiving the value, but as an iacentive to the forwarding of 
cash with the order, an extra Paun; t Ths Burial of Sir Joha 
Moore, will be presented to rea y- moner For a very 
room or breakfast parlour may de 


small sum the walls of a eitti 
made quite argh: and chee with these pictures.” 
many other similar notices have appeared in various papers aad 
magazines. and tne Association could publish many hundreds of 
testimonials from private individuals were it necessary to d> so. 
The 32 Pictures above—which we are supplying for 2» I u. the 
lot—could not be again offered fur five times the amount. it is. 
therefore, necessary that orders should reach us as soon u p seaibie, 
as this advertisement will not appear again. 
All orders to be addressed to— 


GEO, SPALDING,” Manager, 
LONDON FINE ART ASSOCIATION, 


58 and 60, CRAYFORD ROAD, HOLLOWAY, 
LONDON, N. 


N.B.—The Association bave a 
authorised to take CRIMINAL PR 


panee Agents all over the country, who are 
EEDINGS against anyone whose intention is to 


W. | Defraud the Association by sending for the above and never intending to pay for sam. 
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